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1. MACIIOPT KOMIIVIEKTA KOHTPOJIbHO-OIIEHOYHBIX CPEJACTB
IO YYEBHOMY ITPEJIMETY
IYI1.01 MATEMATHKA

1.1. Ob6aacTh NpUMeHeHHsI KOHTPOJIbHO-OILEHOYHBIX CPeICTB

KontponbsHo-otieHounbie cpenacrsa (manee — KOC) sBIsAOTCS 4acTbiO HOPMATHBHO-
METOJMYECKOr0 OOECIeueHusl CUCTEMbl OLIEHUBAHUS KaueCcTBa OCBOCHUS OOYYaIOIIMMUCS IMPO-
rpaMMbl OJArOTOBKM CHELUAIINCTOB CPEJHETO 3BE€HA 10 crnennanbHocT 26.02.03 CynoBoxae-
HUE 1 00eCTIeYnBaIOT MOBBIIICHHE KaueCTBa 00pa30BaTeIbLHOrO Mpoliecca.

KOC mo yueOHOMY mpeaMeTy MpeICTaBiIsieT COOOW COBOKYIHOCTH KOHTPOJIUPYIOLIUX
MaTepuasoB, MPEAHA3HAUYCHHBIX ISl U3MEPEHUS YPOBHS JOCTHXKEHUS 00ydYarolUMCSl YCTaHOB-
JICHHBIX Pe3yJIbTaTOB O0Y4YEHHUSI.

KOC no yueOHOMY MpeIMeTy UCIOIb3YeTCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS ycIie-
BAaE€MOCTH U IPOMEKYTOUHOW aTTeCcTallMi 00y4YaroIIuXCsl B BUJIE SK3aMEeHa.

1.2. Pe3yabTaThl 0CBOeHH YueOHON NMpeaMeTa, Mojajexalye npoBepke
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Kon u nanme-
HOBaHMHe (pop-
MHPYeMBbIX
KOMIIeTeHIU i

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O601mme (IMYHOCTHBIE, MeTaIIPeAMETHbIE)

IIpeameTHbIE

OK 01 Beibupats
CIIOCOOBI perie-
HUS 3a/1a4 [1PO-
(heccuoHanbHOM
JeSTEeITbHOCTH
PUMEHHUTEIBHO
K Pa3JInYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/AY, OCO3HAHHE IICHHOCTH MacTep-
CTBa, Tpy10JIt00ue;

- TOTOBHOCTh K aKTHBHOMW JESITEIbHOCTH TEXHOJIOTH-
YeCKOW W COIMAIIBHON HAIMPaBICHHOCTH, CIOCO0-
HOCTh HHHUIMUPOBATh, IUIAHUPOBATH M CaMOCTOS-
TEJHHO BBIMOJIHITH TAKYIO JACSTEILHOCTD;

- MHTEPEC K Pa3IMYHBIM chepaM MpodecCHOHaATbHON
JIeATEILHOCTH.

OmiajicHHe YHHBEPCAILHBIMUA YYE€OHBIMH TIO3HABa-
TEJIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECCKHUE JICHCTBU:

- CaMOCTOSTEIPHO (OPMYJIUPOBATh U AKTYaJIU3HPO-
BaTh MPOOJIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WA OCHO-
BaHMs JUIsl CPaBHEHHUS, KiacCHUpUKAIMU U 0000IIe-
HUS,

- ONpEeNeNaTh LEIH JeATENbHOCTH, 3a/laBaTh Mapa-
METPBI ¥ KPUTEPHUH UX JIOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTU M TPOTHBOPEUHS B pac-
CMaTpPUBACMBIX SBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JESATEIHLHOCTb, OLICHUBATH
COOTBETCTBHUE PE3yNbTATOB IIENISIM, OIEHUBATH PUCKU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPHU PEIICHUU
JKU3HEHHBIX TTPOOIeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE NCHCTBHS:

- BJIQJICTh HABBIKAMU Y4€OHO-MCCIIEIOBATEILCKON
MPOEKTHON JeATEeIbHOCTH, HAaBBIKAMH pa3peIIeHUs
po0Jem;

- BIAJeTh METOJaMM JO0Ka3aTelbCTB, ANTOPUTMaMM pELICHHs 3ajad;
yMeHue (HopMyaHpOBaTh OINpPEACIICHUS,, aKCHOMBI M TEOPEMBI, MpHMe-
HATh UX, IPOBOJUTH J10Ka3aTeIbHbIC PACCYKJICHHS B XOJE PELICHUs 3a-
nay;

- yMEeTb ONEpUPOBaTh IMOHATUSAMU: CTENEHb 4YUCIA, JorapupM YHUCIa;
YMEHUE BBIMOJHATH BBIYUCICHNUE 3HAYCHUN M IPeoOpa30BaHuUs BBIpaXKe-
HUI co cremeHsMH M Jorapudmamu, mnpeoOpa3oBaHus JpoOHO-
palOHaIbHBIX BBIPAXKEHU;

- YyMETb OIEpPUPOBATH NOHATHAMM: PallMOHAIbHbBIC, WPpALMOHAIIBHBIE,
MOKa3aTeJbHbIe, CTEIEHHBIC, JOTapU(PMHUUECKUE, TPUTOHOMETPUIECKHE
YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpPHPOBATH MOHATHIMHU: (YHKIUS, HETpEphIBHAS (YHKIH,
IIPOU3BO/IHAS, TEepBOOOpa3Hasi, ONpeAeaEHHbIM MHTErpaia; yMeTh Haxo-
IUTH TIPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIMHA, MCIOIB3Ys CIPaBOYHBIE
MaTepHalbl; UCCIEA0BAaTh B MPOCTEHIINX cilydasX (yHKIMM HA MOHO-
TOHHOCTb, HaXOJUTh HAUOOJbIINE M HAaUMEHbIINE 3HAYCHUS (YHKIUI;
CTPOUTH TpaMKM MHOTOYJICHOB C MCIOJb30BAHUEM ammapaTa MareMa-
TUYECKOT0 aHalln3a; MPUMEHATh MPOU3BOJHYIO MPU PEIIEHUH 3a/1ad Ha
JBWDKEHUE, pellaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33Jaud Ha HamOOINb-
1IM€ ¥ HauMEHbIINE 3HaYeHUs, Ha HaX0XKJI€HHUE ITyTH, CKOPOCTHU U yCKO-
peHus;

- YMeTh OIEpPHUPOBATH MOHATUSAMH: pAaLMOHAIbHAs (DYHKIMS, MOKa3a-
TenbHasE (PyHKUUSA, cTerneHHas (QyHKIUs, jJorapudmuueckas (yHKIuS,
TPUTOHOMETpUUYECKHE (PYHKIIMU, OOpaTHbIE (PYHKINH;

YMEHHE CTPOUTDH IpaUKU U3yUYEeHHBIX (DYHKIUH, UCTIOIB30BaTh I'paduKu
IIPY U3yYEHUU IIPOLIECCOB U 3aBUCUMOCTEHN, ITPH PELIEHUH 3a4a4 U3 JIpy-
X y4eOHBIX MPEIMETOB U 3ajlad U3 peasibHOM JKHU3HM; BbIpakaTh (op-
MyJIaMU 3aBUCHUMOCTH M€Y BEJIMUYNHAMU;

- YMETh pelnIaTh TEKCTOBBIE 33JJa4M Pa3HbIX TUIOB (B TOM YHUCIJIE HA MPO-
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- BBISABIAITh NPUYMHHO-CIIEJICTBEHHBIE CBSI3M U aK-
TyaJu3UpoBaTh 3a/1a4y, BBIABUTaTh TUIIOTE3Yy €€ pe-
LIEHUS, HAaXOJWUTh apryMEHThl IJis J10Ka3aTesIbCTBA
CBOMX YTBEPKJICHHUH, 3a/1aBaTh MapameTpbl U KpUTE-
pUU pELLICHHUS;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PELICHHUS 3a-
Jlauyl pe3yNbTaThl, KpUTUYECKU OLIEHUBATh UX JOCTO-
BEPHOCTb, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YC-
JIOBUSIX;

-- YMEThb NEPEHOCUTh 3HAHUS B NO3HABATEJIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMET-
HBIX 00J1aCTel;

- BBIJBUTaTh HOBBIE WJEH, INPEIaraTb OPUTHHAIIb-
HBIC MOJXO0/IbI ¥ PEIICHUS;

U CIIOCOOHOCTh MX HCIIOJIb30BAHUS B IMO3HABATEINb-
HOM U COLMAIIBHOW MPAKTUKE

LEHTHI, JIOJH U 4acTH, Ha JBIDKEHHE, padOTy, CTOMMOCTh TOBapOB M yC-
JyT, HAJIOTH, 3a7a4d U3 OOJIACTH YIPABICHUS JIMYHBIMU U CEMECHHBIMU
(uHaHCaMU); COCTABJIATh BBIPAKCHHS, YPABHEHUS, HEPABEHCTBA U HX
CHCTEMBI TI0 YCJIOBHUIO 33JayH, UCCIEA0BATh IMOJYyYCHHOE PEIICHHE U
OLICHUBATh MPABIONIOT00HOCTh PE3YJIbTATOB;

- YMETh OINEPHUPOBATH MOHATUSMU: CpeqHee apupMETHIEeCKOe, MEeIMaHa,
HauOoJIbIIIee ¥ HAMMEHBIIICEe 3HAYCHUS, pa3Max, JUCIEPCUs, CTaHAapT-
HOE OTKJIOHCHHE YMCJIOBOTO HAOOpa; yMEHUE U3BJICKATh, HHTEPIIPETUPO-
BaTh HH(OPMAIIUIO, TPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpaMmax, rpa-
(uKax, OTpaXkarolyl0 CBOMCTBA pealibHBIX MPOIIECCOB U SBICHHIA; MPE]I-
CTaBJIATh HH(POPMAIIMIO C TIOMOINBIO TAOIHI] U JTUArpaMM; UCCIICIOBATH
CTaTUCTHYECKUE JIaHHBIC, B TOM YHUCIIC C NMPUMEHEHHEM TrpadudecKux
METOJIOB ¥ 3JICKTPOHHBIX CPEJICTB;

- YMETb ONICPUPOBATH MOHITUSAMU: CIIyYAHHBIN OIBIT U CIIy4allHOE COOBI-
THE, BEPOSTHOCTh CIIYYalHOTO COOBITHS, YMCHHE BBIYHCISATH BEPOST-
HOCTb C UCIIOJIb30BaHUEM TPaPUUECKUX METOOB; IPUMEHSITH (OPMYIIbI
CJIOKCHHSI U YMHOXKCHHS BEPOSITHOCTEH, KOMOWHATOPHBIC (PaKThl U (OP-
MyJbl TIPU PEUICHUU 33J1a4; OLEHHBATh BEPOSTHOCTH PEabHBIX COOBI-
TUH; 3HAKOMCTBO CO CIYYalHBIMH BEIIMYMHAMH, YMECHHE IPHUBOJIUTH
MIpUMEpPHI TTPOSIBIICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U OOIIEeCT-
BEHHBIX SIBJICHUSX

- YMeThb OINEpPUPOBATH MOHATUSMHU: TOYKA, MpsMasi, TUIOCKOCThb, MPO-
CTPaHCTBO, JABYTPAHHBIN YTOJ, CKPEIIUBAIOIINECS TPSIMBIEC, TTapaljieiib-
HOCTh U TEPHEHIUKYISIPHOCTh MPSAMBIX U TUIOCKOCTEH, Yron MexXIy
MPSMBIMH, yTOJl MEXKIY MPSIMOH M TUIOCKOCTBIO, YTOJ MEXIY IIOCKO-
CTSIMH, PACCTOSIHHE OT TOYKH /0 TUIOCKOCTH, PACCTOSHUE MEXKITY Mps-
MBIMH, PACCTOSHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJb30BaTh TPH
pelleHnr 3a7a4 U3Y4YeHHbIE (PAKThl U TEOPEMBI IUNIAHUMETPUHU; YMEHUE
OILIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA;

- YMETh ONEPUPOBATH MOHITHIMHI: MHOTOTPAaHHUK, CEUEHUE MHOTOTPaH-
HUKa, Ky0, mapajuieJienue/1, Ipu3Ma, mupamMuia, Gurypa u moBepXHOCTh
BpallleHus, IUIUHAP, KOHYC, map, chepa, ceueHus GUrypbl BpallleHUs,
TUTOCKOCTB, Kacaromasicsi cepbl, NWINHIPA, KOHyCa, IJIONaIb MOBEPX-




HOCTHU IUPaMUbI, IPU3MBbI, KOHYCa, [IUJINHAPA, III0aab chepbl, 00beM
Ky0a, IpsIMOYTOJIBHOTO MapajuielenuIena, NupamMuibl, IPU3MBbl, LIWINH-
1pa, KOHYyca, 11apa; yMEHHe U300pakaTh MHOI'OTPAaHHUKH U HOBEPXHO-
CTH BpalllEHUS, UX CEUEHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX UHCTPY-
MEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHE PAclO3HaBaTh CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PaclO3HABAaTh IPaBUIIbHBIE MHOIOIPAHHUKY;

- YMETh ONEPUPOBATh MOHATUSAMU: IBHKEHUE B IPOCTPAHCTBE, MOA00-
HbIe (PUTYPBI B IPOCTPAHCTBE; UCIIOJIBb30BaTh OTHOIICHHE IJIOUIAIEH TO-
BEpXHOCTEH 1 00HEMOB MOAOOHBIX (GUTYp TPHU PEIICHUH 3a/1aY;

- YMETb BBIYUCIISITH TEOMETPUYECKHUE BETMUUHBI (JUIMHA, YroJl, IJI0IIa/b,
00beM, IIJIOMIAh TOBEPXHOCTH), HCIIONB3Ys U3ydeHHBIE (POPMYIIBI U Me-
TOJIbI;

- YMETbh ONEpPUPOBATH MOHATUAMU: IPIMOYTOJIbHAS CHCTEMA KOOPAMHAT,
KOOpAMHATBl TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE NPOU3BE-
JI€HUE, YIoJ MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTO-
pa Ha 4MCIIO; HaXOAUTh C MOMOIIbIO M3YYEHHBIX (POPMYT KOOPAMHATHI
CepeHbI OTPE3Ka, PACCTOSHUE MEXTYy IBYMS TOUKAMU;

-yMeTb BbIOUPATh NOAXOASIINI U3YyYeHHBIH METOA JUIs PELeHUs 3a1auH,
pacrno3HaBaTb MaTeMarhyeckue (PakTbl U MaTEeMaTHUYECKHE MOJEIU B
MPUPOJHBIX M OOIIECTBEHHBIX SIBICHHSX, B UCKYCCTBE; YMEHHE NPHUBO-
JUTh MPUMEPbl MaTEMAaTHYECKUX OTKPBITUHA POCCUNCKOM U MUPOBON Ma-
TEMAaTU4YECKON HayKH,

- yMEeTh ONEpUpOBaTh NOHATHUSAMHU: OIpENEIeHHE, aKCHOMa, TeopeMa,
CIIeZICTBHE, CBOMCTBO, MPHU3HAK, 0KAa3aTeIbCTBO, PaBHOCHIIbHBIE (Op-
MYJIMPOBKH; yMEHHE (HOPMYIHpOBaTh OOpaTHOE M MPOTHBOIIOIOKHOE
YTBEP)KJCHHUE, MPUBOJIUTH NMPUMEPHl U KOHTPIPHUMEPHI, UCIOIH30BaTh
METOJl MAaTEMaTU4YEeCKOW MHIYKIIUH; IPOBOJUTH JOKa3aTeNIbHbIE PACCYXK-
JIEHUs TIpU PELIeHUH 3aJ]lay, OLIEHUBATh JOIMUYECKYIO MPaBUIBHOCTh pac-
CYKJICHUH;

- YMETh ONEPUPOBATh NMOHATUAMU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEpPA-
LMW HaJ MHOXECTBAMM; YMEHHUE UCIOJIb30BaTh TEOPETUKOMHOKECTBEH-
HBIJ amnmapar Ui OMUCAHUS pealIbHBIX MPOIECCOB U SIBICHUM Ipu pe-
IIEHUH 3a/1a4, B TOM YHUCJIE U3 IPYTUX YYEOHBIX NMPEAMETOB;
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- YMEThb ONEepUpPOBaTh MOHATUAMU: Ipad, CBSI3HBINA rpad, 1EepeBO, LUK,
rpa¢ Ha IMJIOCKOCTH; YMEHHUE 33/1aBaTh U OMUCHIBATH Tpadbl Pa3TUuIHBIMU
croco0aMu; UCIOIb30BATh Ipadbl IPU PEIIEHUH 3a]1a4;

- YMETbh CBOOOJHO ONEpPUPOBATh MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YHMCIO COYETAHUH, YUCIIO IEepecTaHoBOK; OunHoM HbloToHa; ymeHue
MPUMEHSATh KOMOMHATOpHBIE (PAKTBI M PACCYKIEHUS JUIsl PEIICHHs 3a-
a4,

-YMEThb ONEPUPOBATH MOHATUSAMU: HATYypaJIbHOE YHCIIO, LI€JI0€ YUCIO, OC-
TATOK 110 MOAYJI0, PalMOHAJIbHOE YHCIO, HPPALUOHAIBHOE YHCIIO,
MHO’KECTBA HAaTypalbHbIX, LEJIbIX, PAIUOHAIBHBIX, JEHCTBUTEIbHBIX YH-
ceJl; YMEHHE WCIIO0Ib30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIIUNA 001N
JIeTUTeNb 1 HauMeHblllee olllee KpaTHoe, anroput™ EBkinaa npu pe-
LIEHUM 3aJ]la4; 3HAaKOMCTBO C Pa3jINMYHbIMHU MO3ULHUOHHBIMU CHCTEMaMU
CUHCIICHMS;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHATUSMU: CTENEHb C LIEJBbIM IOKa3a-
TEJIEM, KOPEHb HAaTypaJbHOW CTENEHH, CTENEHb C PALlMOHAIBHBIM IOKa-
3aTeneM, CTENeHb C JIEHCTBUTEJIBHBIM (BELIECTBEHHBIM) IOKA3aTENIEM,
jorapu@M 4uciia, CHHYC, KOCUHYC M TaHT'€HC POU3BOJIBHOIO YUCIIA;

- YyMETh ONEPUPOBATH MOHATUSMH: TOXKAECTBO, TOXKIECTBEHHOE IMPE0O-
pa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUN M Hepa-
BEHCTB, PaBHOCWJIBHOCTh YPAaBHEHMW, HEPAaBEHCTB U CHUCTEM, palUo-
HaJlbHbIE, UppalMOHAJIbHBIE, MOKa3aTeNbHbIe, CTENEHHbIE, Jorapupmu-
YeCKUe, TPUTOHOMETPUYECKHE YypaBHEHUS, HEPABEHCTBA M CHCTEMBI;
YMEHHE penlaTb ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO pa3-
JUYHBIX IPUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C Iapa-
METPOM; NPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI AJIS pelie-
HUS MaTeMaTHYeCcKUX 3a7ad U 3a7ad U3 pazIudHbIX oOyacTedl Hayku U
pealbHOM KU3HU;

-yMeTh CBOOO/IHO ONIEpUPOBATh NOHATUAMHU: rpaduk GyHKINH, OOpaTHas
GbyHKIMsA, KOMIO3UIMsS (QyHKIMHA, auHelHass (QyHKIMs, KBaJpaTU4Has
GbyHKIMS, creneHHas (QYHKIMS C LeJbIM [OKa3aTejaeM, TPUTOHOMETPH-
yeckue (yHKUUHU, OOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIUH, TMOKa3a-
TenbHasE W JorapudmMudeckass (QYHKIHH, YMEHHE CTPOUTh Tpaduku
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(yHKIMA, BBITONHATH MpeoOpa3oBaHusi TpadukoB (GYHKINNA, yMEHUE
WCTOJb30BaTh Tpaduku GYyHKIMNA AN U3YUYEHHUS HPOIECCOB U 3aBUCH-
MOCTEH IpU peIIeHUH 3ajad U3 JPYrux y4eOHBIX MPEIMETOB U M3 pe-
QJIbHOM KHM3HM; BBIPAXXaTh (POPMYJIaMU 3aBUCHMOCTH MEX]y BEIUYHHA-
MH; yMEHHE CBOOOIHO OINEpPHUPOBATh MOHATUSAMH: YETHOCTh (DyHKIMH,
NEPUOJUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKLIMH, 3KCTpEMyM (YHKIMH, HauOoJIblee U HaUMEHbLIee 3HaUCHUs
(GyHKINMN HA IPOMEXKYTKE; YMEHUE MTPOBOAUTH UCCIIEAOBAaHNE (PYHKIINU;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M Tpaduku (QYHKIUH AT perieHus
yYpaBHEHMH, HEPABEHCTB M 3aJay C apaMeTpamH; n300pakaThb Ha KOOp-
JUHATHOM IUIOCKOCTH MHOKECTBA PEUICHUN ypaBHEHUM, HEPaBEHCTB H
UX CHUCTEM;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUSMHU: IIOCIEI0BATEIbHOCTD,
apupmMeTHyecKas Iporpeccusi, reoMeTpuyecKkas nporpeccusi, OeckoHeu-
HO yObIBaroIlas reoMeTpuYecKasl Iporpeccus; yMeHHUe 3aJaBarh M0cCe-
JIOBaTEJIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYII;

- YMETb OIEpPUPOBATh MOHATUSAMU: HENPEPBHIBHOCTh (PYHKIIMU, aCUMIITO-
Tl TpaduKka (QYHKIUH, [IepBasg U BTOpas MPOU3BOAHAS (YHKIMH, T€O-
METpUUYECKUN U (PU3NYECKUI CMBICI MTPOU3BOJIHOM, IepBOOOpa3Hasi, OIl-
peleNeHHbI MHTerpall; yMEHHEe HaXOIUTh aCUMITOTHI rpaduka (yHK-
LMU; YMEHUE BBIYUCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YaCTHO-
ro U KOMHO3ULMHU (YHKIMH, HAXOAUTh ypaBHEHHE KacaTeIbHON K rpa-
¢uKy QYHKIUHU; YMEHUE HCIOJb30BaTh MPOU3BOJHYIO JUISl MCCIIEI0Ba-
HUS QYHKUUH, U1 HAXO0XKJCHHS HAMTy4Ilero peiieHus B IpUKIaIHbIX, B
TOM YHCJI€ COLMAIbHO-DKOHOMUYECKUX U (PU3UUECKUX 3a7ayax, AJIs Oll-
pelenieHusl CKOPOCTU U YCKOPEHUs; HaXOIUTh IUIomand u oobemsl Gu-
Typ C NOMOIIbIO HHTErpaia; MPUBOAUTH MPUMEPHI MaTEMaTHYECKOIO
MO/ICIMPOBAHUS C TOMOILBIO JU(PepeHIINaTbHbIX YPAaBHEHUH;

- YMETh ONEPUPOBAThH MOHATUSMHU: KOMIUIEKCHOE YHCIIO, COMpPSKEHHbIE
KOMIUIEKCHBIE YHCIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, Gpopma
3aMMcy KOMITJIEKCHBIX 4Hcell (reoMeTpuyecKkasi, TPUrOHOMEeTpUYecKas 1
anreOpandeckas); yMeTb NPOU3BOJAUTH apudMeTHUeCKHe NeHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TPUBOIUTH NMPUMEPHI HCIOJIB30BAHUS KOM-
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IJICKCHBIX YHCEN,

- yMeTh CBOOOJIHO OIEPUPOBATH MOHATUSAMU: CpeaHee apu(METHIECKOE,
Me/inaHa, HauOoJblllee M HauMEHbIlee 3HAYEHUs, pa3Max, AUCIepCHs,
CTaHJAPTHOE OTKJIOHECHHWE I OIMCAHUS YHUCIIOBBIX JAHHBIX; yYMEHUE
UCCIIEI0BaTh CTaTUCTUYECKHE IAaHHbIE, B TOM YHCJIE C INPUMEHEHHEM
rpadMUecKuX METOJOB M DJIEKTPOHHBIX CPEICTB; rpauuecKu Hcciaeno0-
BaTh COBMECTHbIE HAOJIIOJIEHUS C MOMOIIBIO JHAarpaMM pacCEeuBaHUs U
JIMHEHHOM perpeccuy;

- YMETh HaXxOJUTh BEPOSATHOCTH COOBITHI C MCIIONb30BaHHEM Trpaduue-
CKUX METOJIOB; IPUMEHSTh JJIs pPelleHus 3a1ad (pOpMyJIbl CIOXKEHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (OpPMYIly HMOJHOH BEpPOATHOCTH, (HOPMYITY
bepuynnu, komOuHaTopHble (PaKkThl U (HOPMYIIBI; OLEHUBATH BEPOATHO-
CTH pEaJIbHBIX COOBITUI; YMEHHE ONEpPUPOBATH MOHATUSAMU: ClydyalHas
BEJIMYMHA, PACIpPENEICHUE BEPOSITHOCTEH, MaTEMaTUYECKOE OXHUAAHUE,
JCTIEPCHS U CTAHJAPTHOE OTKJIOHEHUE CIyYaiiHOW BETUYMHBI, ()yHKIIUN
pacnpeneseHuss U IJIOTHOCTH PABHOMEPHOIO, MOKa3aTeIbHOIO W HOp-
MaJIbHOTO PacHpeleIeHU; YMEHUE UCII0JIb30BAaTh CBOMCTBA N3yYEHHBIX
pacnpeneseHui I pelleHus 3a1ad; 3HaKOMCTBO C IOHATHSMH: 3aKOH
0O0JIBIIMX YHCEN, METObl BBIOOPOUHBIX MCCIEAOBAHUN; YMEHUE IPUBO-
JUTh TPUMEPHI MPOSBICHHUS 3aKOHA OONBIIMX YHUCEN B MPUPOAHBIX U
OOIECTBEHHBIX SIBJICHUSIX;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUSAMM: TOUKA, IPSIMasi, IUIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyY, TJIOCKUM YroJ, IBYTPAaHHBIA YIOJI, TPEX-
TPAaHHBIA YIOJ, MEPECEKAIOIINECs, MapaUIe/IbHbIE U CKPEILIHUBAIOLIUECS
MpsIMBIE, TAPAJIIENBHOCTh M NEPHEHAUKYJIAPHOCTh MPSMBIX U IIIOCKO-
CTEH, YrOJ MEXKAY NPAMBIMH, YTOJI MEXAY IPSIMOM U IIOCKOCTBIO, YIOJl
MEXIy IUIOCKOCTSIMH; YMEHHE HCIIOJIB30BaTh MPU PEIICHUU 3a1a4 HU3Y-
YeHHble (DaKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHHE OILIEHUBATh Pa3Mephl
O00BEKTOB B OKpY)KAIOIIEM MHUpPE; YMEHHE ONEepUpOBaTh MOHATUSMHU:
MHOI'OTPaHHUK, CEYEHHE MHOIOTPAaHHUKA, IIPaBUIbHBIM MHOIOTPaHHUK,
npu3Ma, nupamuia, purypa u NOBEpXHOCTh BpallleHUs, IUIUHIP, KOHYC,
map, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHUs KOHYCa U IWINHApA, Ha-
paJuIeIbHBIE OCH WM OCHOBAHHWIO, CEYEHHE Iapa, IJIOCKOCTh, KaCaro-
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masAcs cgepsl, HWINHAPA, KOHYCa; YMEHHE CTPOMTh CEYEHHUE MHOIO-
rpaHHMKa, U300pakaTh MHOTOTPAHHUKHU, (PUTYpBI M MOBEPXHOCTHU Bpa-
LICHUs, UX CEYEHMs, B TOM YMCJE C MOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHATh CBOHCTBA T€OMETPHUECKUX (UTYP, CAMOCTOSITEIHHO
(opMyIMpOBATE ONPENENICHHUS N3ydaeMblX (PUTYp, BBIIBUIATh TMIIOTE3bI
0 CBOICTBax M MpPU3HAKaX F€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH WIIU
OIpoBepraTh MX; yMEHHE IPOBOJUTH KiIacCUPUKALMIO (UIYyp IO pas-
JUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE TOMOJIHUTEIbHBIE MO-
CTPOCHHMS;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUSAMMU: ILIOLIA/b (PUTYPHI, 00bEM
(Gurypsl, BeTUYMHA yIia, pACCTOSHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOS-
HUE MEXIY MPSIMBIMH, PACCTOSTHHE MEXAY MJIOCKOCTAMH, IUIOIAb cde-
pBl, IUIOLIa/b TOBEPXHOCTH NHpPAaMUAbI, NPHU3MBbIL, KOHYyCa, LUIMHJApA,
o0beM Ky0a, IPSMOYTOJIBHOTO Hapajlielienunesa, MMpaMuibl, IPU3MBbI,
LWIMHIpa, KOHYCa, 11apa; YMEHHE HaXOAWTh OTHOIIEHHE OOBEMOB IIO-
JNOOHBIX GUryp;

- YMETbh CBOOOJHO ONEpUPOBATh NOHATUSMU: ABMKEHUE, NapauIeIbHbIN
MEPEeHOC, CUMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MPE00-
pa3oBaHue moxo0usi, moo0HbIe (PUTYPHI; YMEHHE paclio3HABATh PABHBIC
U o/100HBIe (UTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HUCMOJIb30BaTh T€OMETPUUYECKUE OTHOIICHUS, HAXOJUTh Te€OMeT-
pHUUYECKHE BEIMUYUHBI (JUIMHA, YToJl, MJIO0Na b, 00beM) IpU PELIeHUH 3a-
Jla4d U3 IpYruX y4eOHBIX MIPEIMETOB U U3 pealbHOM KU3HU,

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHAMM: MPSIMOYTOJIbHAs CHUCTEMA
KOOpJUHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOU3BEICHUE BEKTOpA Ha YMCIIO, Pa3JIOKEHHE BEKTOpa IO
0a3ucy, CKaJsipHOE MPOU3BENECHNE, BEKTOPHOE MPOU3BEACHUE, YTOJl Me-
XKy BEKTOpaMH; yMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPIUHATHBIN
METOJl JIJIsl pEeIIeHUs T€OMETPUUYECKUX 3aJad U 3a/1ad JPYrux y4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMM: MaTpuua 2x2 u 3x3, ompenenu-
TEJIb MAaTPUIIbl, TEOMETPUUECKHI CMBICIT OTIPEAETUTENS;

- YMETh MOJIETUPOBATh peajbHbIE CUTYallUN Ha SI3bIKE MAaTEeMaTUKU; CO-
CTaBJIITh BBIPAXKEHMsI, ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCJIO-
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BHIO 33J]a4i, UCCJIEI0BAaTh MOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHUEM all-
naparta anreOpbl, HHTEPIPETUPOBATH IMOJYYCHHBIH pe3yabTaT; CTPOHUTH
MaTeMaTHYeCKUe MOJIENIM C MOMOIIbI0 T€OMETPUUECKUX MOHSATHI U Be-
JWYMH, peulaTh CBSI3aHHBbIE C HUMHU IPAKTHUYECKHUE 33aJa4M; COCTABIATH
BEPOSATHOCTHYIO MOJIEJIb U MHTEPHPETUPOBATH MOJYUYCHHBIN pe3ylbTaT;
pelarh NpUKIaJHbIe 337aud CPeICTBAMU MAaTEMaTU4YECKOrO aHajau3a, B
TOM YHCJI€ COLIMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO XapaKTepa;

- YMEHHE BBIOMpATh MOAXOIAIIMNA METOJ] JAJISl PELICHHS 3a/1a4M; TIOHUMa-
HUE 3HAYUMOCTU MAaTEMATHKHU B U3YYCHUHU MIPUPOIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SBJICHUH; YMEHUE PACIIO3HABAThH IMPOSIBICHUE 3aKOHOB Ma-
TEMaTUKH B MCKYCCTBE, YMEHUE MPUBOJIUTH MPUMEPHl MaTEMAaTUUECKUX
OTKPBITHH POCCUNCKON M MUPOBOW MaTEMAaTHUECKON HAYKU

OK 02 Hcnomns-
30BaTh COBpe-
MEHHBIE CPEJICT-
Ba MOMCKa, aHa-
JM3a U UHTEp-
MpeTanuy UH-
dhopmaruu u uH-
(dbopMalmoHHbIE
TEXHOJIOTUU JIJIS
BBITIOJTHEHUS 3a-
nad npodeccuo-
HaJILHOU Jies-
TEIbHOCTHU

B o6nactu eHHOCTH HayYHOTO TTO3HAHUS:
-c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCT-
BYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKU U
OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO HA JTHAJIOTE
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIBTYPHOM MHPE;

- COBEpPILICHCTBOBAaHHME S3bIKOBOW M YHTATEIbCKON
KyJIbTYphl KaK CpEICTBAa B3aUMOJCHCTBUS MEXKIY
JIOIBMU U TTIO3HAHUS MUPA;

- OCO3HAHHE IEHHOCTH HAYYHOH NesATeNBbHOCTH, T'O-
TOBHOCTb OCYILECTBJISAITh NPOEKTHYIO M HCCIEI0Ba-
TEJIbCKYIO JIESTETbHOCTh WHAMBHIYATbHO U B TPYTI-
mne.

OBnajieHne yYHHMBEpPCAJIbHBIMU Y4E€OHBIMH IO3HaBa-
TEJIbHBIMU JICHCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJIQJICTh HABBIKAMH TOJYYCHUs HHGOpMAIH W3
UCTOYHHUKOB pa3HbIX THIIOB, CAMOCTOSITEILHO OCY-
HIECTBIIATH TMOWCK, aHAJIN3, CUCTEMAaTH3aIlHI0 W HH-
TEpIpeTauio UHPOPMALUU PA3JIUYHBIX BHUIOB U
(dbopM mpeCTaBICHNUS;

- YMETh OIEpUPOBATh IMOHATHSIMU: palMOHaNbHAs (YHKLUS, TOKa3a-
TenbHas (QyHKIUS, cTerneHHas (yHKOusA, Jorapudmudeckas (QyHKIUS,
TPUTOHOMETPUYECKUE (QYHKIHMHU, 0OpaTHbIe (YHKUIUH YMEHHE CTPOUTH
rpaduKy M3Y4eHHBIX (DYHKIHMA, MCIONB30BaTh Tpa(UKH NpU H3YyYCHUU
MPOIIECCOB U 3aBHCUMOCTEH, IPU PEUICHUH 33/1a4 M3 APYruX y4eOHBIX
MPEIMETOB U 3a]a4 U3 PEaTbHOM KU3HM; BBIpaXKaTh (OPMYJIaMHU 3aBH-
CHMOCTH MEX]y BETMUNHAMHU;

- YyMETh ONEPUPOBATH MOHATUSMH: TOXKIECTBO, TOXKIECCTBEHHOE MPE0O-
pa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH U Hepa-
BEHCTB, PaBHOCHJILHOCTh YpaBHEHHH, HEPABEHCTB W CHCTEM, DPaIlHO-
HaJIbHbIE, UppalMOHAJIbHBIE, MOKa3aTeNbHbIe, CTENEHHbIE, Jorapupmu-
9YecKHe, TPUTOHOMETPUYECKHE YpaBHEHHS, HEPAaBEHCTBA WM CHCTEMBI;
YMETh pellaTh YpaBHEHMsI, HEPABEHCTBA M CHUCTEMbI C IOMOIIbIO pa3-
JMYHBIX MIPUEMOB; pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C Mapa-
METpPOM; TIPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JUIS pele-
HUS MaTeMaTHUYeCKUX 33/a4 M 3ajad U3 paziIHuHbIX o0JacTel HayKu U
peabHOM )KU3HH;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHUAMMU: JBMKEHHUE, MapayleabHbII
MepeHoC, CAMMETPHSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE, TIOBOPOT, MPE00-
pa3oBaHue no00Hs1, M0100HbIe (PUTYpPBI; YMETh PAacClO3HABATh PaBHBIEC U
noo0HBIe (DUTYPHI, B TOM YHCJIE B TPUPOJE, UCKYCCTBE, apXUTEKTYpE;
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- CO3[aBaTh TEKCTHI B Pa3MYHBIX (opMaTax C yde-
TOM Ha3HAauYeHUs WHQOpPMAIMH W IEJIEBOH ayauTo-
puH, BBIOMpasi ONTUMAIBHYIO (OPMY TPEACTABICHUS
Y BU3YallM3allNH;

- OIICHHBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(DOP-
MaIlii, €€ COOTBETCTBHE IPABOBBIM H MOPAIbHO-
ATHYECKUM HOpMaM;

- UCIIOJIB30BAaTh CPEICTBA MH(DOPMAIIMOHHBIX U KOM-
MYHHUKAITIOHHBIX TEXHOJOTUH B PEIICHUN KOTHUTHB-
HBIX, KOMMYHHKATUBHBIX H OPTaHU3AI[MOHHBIX 33724
¢ cobmroieHueM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30IIaCHOCTH, THTHECHBI, PECypcOCOepexeHHs, mpa-
BOBBIX M ITHYECKHX HOPM, HOPM HWH(OPMAIMOHHOU
0€e30I1aCHOCTH;

- BJIQJICTh HABBIKAMHU PACIO3HABAHUS W 3aIIUTHI WH-
dbopmariu, nHOOPMAITMOHHOW 0€30MaCHOCTH JIMYHO-
CTH

YMETh HCIOJb30BaTh N€OMETPUYECKHE OTHOIIEHUS, HAXOIUTh I'€OMET-
pHUYECKHE BEIMYMHBI (JUIMHA, YTOJl, IJIOMIa (b, 00BEM) IpU PEIICHUH 3a-
Jla4d U3 IpYrux y4eOHbIX IPEIMETOB U U3 PeaIbHOM KU3HU

OK 03 ITaaupo-
BaTh U PEaIH30-
BBIBAaTh COOCT-
BEHHOE Mpodec-
CHOHAJILHOE U
JMYHOCTHOE pa3-
BUTHE, TIPENPH-
HUMATEIbCKYIO
JeSITETBHOCTD B
npogeccCuoHalb-
HOM cepe, nc-
MOJIb30BaTh 3Ha-
HUS 110 (PUHAHCO-
BOU rPaMOTHOCTH
B PA3JIUYHBIX
KU3HEHHBIX CH-

B ob6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUS:

-- c(opMHpPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUA,
ATHUYECKOTO TIOBEJICHUS;

- CIIOCOOHOCTH OIIEHUBATh CHUTYAIMI0 U MPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOpaJib-
HOHPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHWE JIMYHOTO BKJIaJa B TIOCTPOCHUE YCTOM-
YUBOTO OYyYILIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POAMUTENSM U
(W) IpyruM 4YjaeHaM CEMbH, CO3JIaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO NPUHATHS IEHHOCTEH cemeil-
HOW JKU3HH B COOTBETCTBHHU C TPATUITUSIMHU HApPOJOB
Poccuu;

OBJajicHie YHUBEPCATBHBIMU PETYISITHBHBIMU JICH-
CTBUSIMU:

a) CaMOOPTaHMU3AIINS:

- YMeTh OIEPUPOBATh NOHATHUAMU: palMOHAJIbHBIC, HppallOHAIbHbIE,
MoKa3aTebHble, CTENEHHbIE, JOrapupMHUUECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CHUCTEMBI, - YMETh ONEpPUPOBATH IMOHS-
TUSIMH: MHOTOTPaHHUK, CEYeHHE MHOTOIpaHHHKA, KyO, apasuieenuner,
pu3Ma, nupamua, Gurypa u NOBEpXHOCTh BpALLEHUS, IHJIMHAP, KOHYC,
map, cdepa, ceueHus (GUrypsl BpalleHus, MI0CKOCTb, Kacatomiasics cde-
pBl, LWIMHIpA, KOHYCA, IUIOIIAJb MOBEPXHOCTU MUPAMHUJBI, MPHU3MBI,
KOHYyca, IIMIMH/Ipa, TUIomaab cepsl, 00beM Kyda, MpsSIMOYroJbHOIo Ma-
paienenunena, NupamMuIbl, IPU3Mbl, HWIMHIPA, KOHYCAa, 111apa;

- YMETh MOJIEJINPOBATh pPeallbHbIE CUTYAllUU Ha SI3bIKE MaTeMAaTHKH; CO-
CTaBJIATH BBIPAXKCHMSI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIO-
BHUIO 3a/1a41, UCCIIE0BAaTh OCTPOCHHBIE MOJEIH C UCIIOJIb30BAaHUEM all-
napata anreOpbl, MHTEPIPETUPOBATh MOJTYUYEHHBIH pe3yibTaT; CTPO-UTh
MaTeMaTHYeCKUe MOJENIU C MOMOIIbI0 F€OMETPUUECKUX TMOHITHH U Be-
JUYMH, pPelIaTh CBSI3aHHBIE C HUMHU IPAKTUYECKHE 3aJ1a4M; COCTABIIATH
BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOIYYEHHBIN PE3yNbTaT;
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Tyarusax

- CaMOCTOSITETIFHO OCYILECTBJIATh MO3HABATEIbHYIO
NeSITeIbHOCTD, BBIABIATH NPOOJEMBbI, CTaBUTh U
dbopMyIupoBaTh COOCTBEHHBIC 3aJladyud B 00pa3oBa-
TEJILHOM JIeSITEIbHOCTH U )KU3HEHHBIX CUTYaIHX;

- CaMOCTOSATEJIbHO COCTAaBJIATH IUIaH PEIICHUs IMPO-
0JIEMBI C YYETOM HMEIOLINXCA PECYpPCOB, COOCTBEH-
HBIX BO3MOKHOCTEH U IIPEIIOYTEHUII;

- IaBaTh OLIEHKY HOBBIM CHTYaLUsIM;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M  TPOSIBICHUIO
HIMPOKOM 3pYIUIIUU B pa3HbIX 00JIACTAX 3HAHUH, ITO-
CTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYyJb-
TYpPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MpPHUEMbI pedIeKCUU AJs OLCHKU CH-
Tyaluu, BbIOOpa BEPHOIO PEILICHUS;

- YyMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHH-
MaTh PELICHHS M0 UX CHIDKEHUIO;

B) OMOLIMOHAIBHBIA WHTEIJICKT, MpPEeanoararoliui
c(hopMUPOBAHHOCTD:

BHYTpPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpeMIIEHUE
K JOCTIDKEHHIO LIEJH U YCIIeXy, ONTUMHU3M, WHUIIHA-
TUBHOCTb, YMEHHE JEHCTBOBATh, MCXOJS M3 CBOMX
BO3MOXKHOCTEIA;

- OMIIaTUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh
HMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €ro
IPU OCYLECTBICHUH KOMMYHHUKAIUH, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COI[MAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CLIOCOOHOCTh
BBICTpAauBaTh OTHOILIEHUS C JPYTHUMHU JIOAbMHU, 3200-
TUTBCSI, MPOSBIATh UHTEPEC U pa3periath KOHQIUK-
TBI

peliath NpUKJIaJHbIe 3a7aud CPeICTBAaMU MAaTEMaTHYEeCKOro aHajau3a, B
TOM YHCJI€ COLUAITBHO-3KOHOMUYECKOTO U (PU3NUYECKOTO XapaKTepa;

- YMEHHE BBIOMPATH MOAXOASIIUN METOJT ISl PellIeHUs 3a/1a4k; TOHUMa-
HHUE€ 3HAYUMOCTH MATE€MaTHKH B W3YYCHHH MPHUPOIHBIX U OOLIECCTBEH-
HBIX MPOLIECCOB U SIBJICHUI; yMEHUE Paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKU B MCKYCCTBE, YMEHHME NPHUBOAUTH IMPUMEPHl MaTeMaThye-
CKHMX OTKPBITHI POCCUICKOM U MUPOBOI MaTEeMAaTUYECKOW HAYKH
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OK 04 Dddexk-
THBHO B3aHMO-
JIENCTBOBATDL U
paboTaTh B KOJI-
JIEKTUBE U KO-
MaHJIe

TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIa/ICHUE HaBbIKaMU Yy4eOHO-HCCIIeI0BaTENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBnaieHue YHHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

0) coBMeCTHasl eI TEIbHOCTD:

- NOHMMATh M MCIIOJbB30BaTh IPEUMYLIECTBA KO-
MaH/IHOW Y MHIUBUAYaJIbHON paOOTHI;

- NPUHUMATh LIEJIM COBMECTHOM AESATEIBHOCTH, Op-
TaHU30BBIBATh U KOOPJAMHHUPOBATH JEHCTBUS IO €€
JOCTH>KEHUIO: COCTABIIATH IUIAH JIEUCTBUH, pacmpe-
JIESATh POJIA C YYETOM MHEHUN YYaCTHHKOB OOCYK-
JaTh Pe3yJIbTaThl COBMECTHOW pabOTHI;

- KOOPJMHUPOBATH U BBITIOIHATH PaOOTy B YCIOBHSIX
pealbHOTO, BUPTYaJIbHOIO M KOMOWMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBE-
JIEHUE B Pa3IUYHBIX CUTYyAIUSX, MIPOSBIISITH TBOPUE-
CTBO U BOOOpaskeHUe, ObITh MHUIIUATUBHBIM.
OBnazieHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEH-
CTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTHBBI U apryMEHThI JIPYTUX JIIOAEH
MIPY aHAJIU3€E PE3YIBTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO APYrUX JIOJEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3ULIUU
JIPYTrOoro 4ejoBeKa

- YMETh ONEPUPOBATH MOHATHUSIMHU: CIIYYaHBIN OIBIT U CydailHOE COOBI-
TUE, BEPOATHOCTH CIIyYalHOTO COOBITHSI; YMETh BBIYUCIISATH BEPOSITHOCTh
C HCIOJb30BaHUEM IpapUuecKux METOJOB; MPUMEHITh (OPMYJIbI CIIO-
KEHUS U YMHOXKCHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (PaKkThl U (HopMy-
JIBl TIPU PEUICHUM 3aJ1a4; OLIEHHWBATh BEPOSITHOCTU PEAbHBIX COOBITUM;
3HAKOMCTBO CO CJIy4alHbIMH BEJINYMHAMY;

YMEHHE MPHUBOJIUTH MPUMEPHl MPOSBICHHUS 3aKOHA OOJIBIIMX YHCET B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETh HCIONB30BaTh Tpapuku (QYHKIMHA IS U3YYEHUS MPOLIECCOB U
3aBUCHMOCTEH IpU PEIIeHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U U3
peaJIbHOM >KM3HM; BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEKy BEIUYU-
HaMU;

OK 05 Ocymect-
BJISATb YCTHYIO U
MUCHbMECHHYIO
KOMMYHUKAIIUIO

B o6macTu 3cTeTH4ecKoro BOCIUTAHMUS:

- 3CTETHUYECKOE OTHOILICHHE K MHUPY, BKJIIOYasl 3CTe-
TUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CIIOpTa, TPYyJa M OOIIECTBEHHBIX OTHOIICHHIA;

- YMETh OINEPUPOBATH MOHATHIAMU: CpeaHee apupMeTHIecKoe, MeI1aHa,
HauOoJbIllee U HaUMEHbIIee 3HAUEHUs, pa3Max, JUCHepCus, CTaHIapT-
HO€ OTKJIOHEHHE YHCIIOBOr0 Habopa; yMeHHe U3BJIEKaTh, HHTEPIPETUPO-
BaTh MH(QOPMAIHIO, IPEJICTABICHHYIO B Ta0O/IMIIax, HA JUarpammax, rpa-
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Ha ToCyaapcT-
BEHHOM SI3LIKE
Poccuiickoit ®e-
Jepalyu c yJe-
TOM OCOOEHHO-
CTell coIuanbHO-
r'0 U KyJIbTypHO-
o KOHTEKCTa

- CIIOCOOHOCTh BOCIIPHUHUMATh Pa3IMYHBbIC BUIBI HC-
KyCCTBa, TPaAULUU U TBOPUYECTBO CBOErO U JPYIHUX
HapoJOB, OUIyIIaTh 3MOIMOHAJILHOE BO3JICUCTBUE
HCKYCCTBA;

- YOSXKJICHHOCTb B 3HAYUMOCTH JIJIsI TUYHOCTHU U 00-
1IECTBA OTEYECTBEHHOIO U MUPOBOI'O0 MCKYCCTBa, 3T-
HUYECKUX KYJIbTYPHBIX TPAAUIMA W HAPOIHOTO
TBOpPYECTBA;

- TOTOBHOCTb K CaMOBBIPaXEHUIO B Pa3HbIX BHJAX
HCKYCCTBA, CTPEMJICHHUE MPOSABJIATh KauyecTBa TBOP-
YEeCKOM JIMIHOCTH,

OBnajeHue yHHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU
JNEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHKAIIMM BO Bcex cdepax
JKU3HH;

- pacrmo3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIICHHUS,
MMOHUMAaTh 3HAYEHHUE COIMAIBHBIX 3HAKOB, Paclo3Ha-
BaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYaIlHd W CMSIT-
9aTh KOH(IUKTHI,

- Pa3BEpPHYTO W JOTHUYHO HM3JIaraTh CBOIO TOUYKY 3pe-
HUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEACTB

(huKax, oTpaxkarouIyr0 CBOMCTBA PEATbHBIX MPOIIECCOB U SIBICHUI; TIPE/I-
CTaBJIATh HH(POPMAIIMIO C MIOMOINBIO TAOIHI] U JTUATPaMM; UCCIICIOBAThH
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C INPUMEHEHHEM rpaduuecKkux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMeTb OINEpUPOBATH MOHATUSMHU: TOYKA, MpsMas, IUIOCKOCTb, IMPO-
CTPAHCTBO, JABYI'PAHHBIN YIoJl, CKPEHIMBAIOIIUECS MPsSMbIE, MMapalieb-
HOCTb U TMEPHEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yrol MeExXIy
MPSIMBIMH, YTOJI MEXJY HPSIMOM M IUIOCKOCTBIO, YroJl MEXKIY IIOCKO-
CTAMH, PACCTOSAHHUEC OT TOYKHU OO IIJIOCKOCTHU, pAaCCTOAHUC MCKAY IIps-
MBIMH, PACCTOSTHUE MEKY IIIOCKOCTSIMU;

OK 07 Cogaeiict-
BOBAaTh COXpaHe-
HUIO OKpYXKaro-
LIEN Cpelbl, pe-
cypcocoepexe-
HUIO, TPUMEHSATH
3HaHHUA 00 H3Me-
HEHUH KJIMMAaTa,
MIPUHIIMIIBI Oe-
PEXIUBOTO TPO-
W3BOJICTBA, (-

HE IPUHMMATH JIEHCTBUS, NMPUHOCALIUE BPEN OKpY-
JKarouen cpeae;

- YMeTb IPOTrHO3UPOBATh HEOJIArONPUATHBIE HKOJIO-
TMYECKHE MOCIEACTBUS INPEANPUHUMAEMBIX JIEHCT-
BHM, IPEJOTBPALLATh UX;

- pacIIMpPUTh OIBIT JEATEIBHOCTH 3KOJOTHYECKOU
HaIlpaBJIEHHOCTH;

- pa3pabarbIBaTh IJIaH PEIICHHs MPOOJIEMBI C YUYETOM
aHaJIM3a MMEIOIIMXCS MATepUaJbHbIX M HEMaTepH-
aJIbHBIX PECYPCOB;

- OCYUIECTBJIATH LIEJICHAIIPABICHHBIN NOUCK MEPEHO-

- YMeTh ONEpPHpPOBaTh MOHATHAMM: (YHKLUS, HENpepbIBHAS (YHKLNS,
MIPOU3BOJIHAS, NIEpBOOOpa3Hasi, ONpeAeseHHbI MHTErpai; yMeTb Haxo-
JUTh TPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIMM, MCHOIB3ys CIpaBOYHbIE
MaTepHalibl; UCCIEA0BaTh B MPOCTEHIINX ciydasx (yHKIMM HA MOHO-
TOHHOCTb, HaXOJUTh HAUOOJbIINE U HAUMEHbIINE 3HAYEHUS (DYHKIUH;
CTPOUTH Tpa)MKM MHOTOYJICHOB C MCIOJb30BAHUEM ammapaTa MareMa-
TUYECKOT0 aHalln3a; MPUMEHSATh MPOU3BOJHYIO MPHU PEIIEHUHU 3a/1ad Ha
JIBIDKEHUE, pelaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33Jaud Ha HauOOJNb-
1IMe ¥ HauMEHbBIINE 3HaYeHUs, Ha HaX0XKJIeHUE MyTHU, CKOPOCTH U YCKO-
peHus;

- YMETh ONEPUPOBATh MOHITHUIMH: JIBKEHHE B MPOCTPAHCTBE, MOJ00-
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(hEeKTUBHO JICHUCT-
BOBAaTh B Upe3-
BBIYAMHBIX CH-
Tyarusx

ca CpeJICTB U CIOCcO00B JACHCTBUA B IpodeccroHab-
HYIO Cpefy;

- YMETh IMEPEHOCHTh 3HAHHS B ITO3HABATCIBHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEIEATEIIEHOCTH,

- TIpeJyIaraTh HOBBIE TIPOCKTHI, OIICHUBATh UJICU C T10-
S3UOWUHU HOBHU3HBI, OPUIMHAJIIBHOCTH, HpaKTI/I‘{eCKOfI
3HAYHMOCTH;

- JaBaTb OLCHKY HOBBIM CUTYyallUAM, BHOCHUTH KOP-
PCKTHUBBI B ACATCIIBHOCTb, OLICHUBATL COOTBCTCTBUC
pe3yJIbTaTOB LEJSIM

HbIE (UTYPHI B TPOCTPAHCTBE; MCIOIH30BaTh OTHOIICHNE TUIONIAAeH 110~
BEpPXHOCTEH 1 00BEMOB MOAOOHBIX (GUTYp TPU PEIICHUH 3a/1aY;

- YMETh BBIYHCIIATH TEOMETPUUECKHIE BEIUYHMHBI (JUTMHA, YTOJl, IUIOIIA/b,
00beM, IIJIOMIA b TOBEPXHOCTH), HCIIONB3Ys U3yUeHHBIE (POPMYIIBI U Me-
TOJIBI
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2. KOJUPUKATOP ONEHOYHBIX CPEACTB

O yYHKIIMOHAJBHBIN MTPU3HAK

OLIGHOYHOT'O CPECTBA Merton/popma KOHTPOIIS

(THII KOHTPOJIHHOTO 3aJaHus)

Pacuértnas 3amaua

ITpoBepounas pabora, JOMalIHee 3aJaHue, MPAKTHYECKUE 3a-
HSTHSA, PEUICHHUE 3aa4, 9K3aMeH

[TpakTHdeckoe 3a1anne JlaboparopHast paboTa, mpakTHIeCKre paboThl, IK3aMEH
TecT, TeCTOBOE 3a1aHKE TectupoBanue
IIpoexTHOE 3a7aHKE Y4eOHBII MPOEKT, UCCIIeIOBATEILCKHIA, 00yUatoNui,

Pacnpe):[eneHI/Ie THUIIOB KOHTPOJIbHBIX SaHaHI/Iﬁ 10 TCMaM
JJIs1 ONCHUBAHUSA ITPEAMETHBIX PE3YJIBTATOB.

Twun koH-
HanmenoBanue temsl ®opmupyemsie OK| TpoapHOTO
3aJJaHMs

Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.2. Uncna u BerunciaeHus. BeipaxkeHus: U mpeodpaso-
BaHUS
Tema 1.3. 'eomeTpus Ha MIIOCKOCTH OK 01
Tema 1.4. IlpoueHTHbIE OK 02 1P
BBIUMCJICHUS OK 03

OK 04 Tlp
Tema 1.5. OK 05
MHuoxecTBa OK 07
Tema 1.6. YpaBHEHUS 1 HEpaBEHCTBA
Tema 1.7. Cucrembl ypaBHEHU U HEPABEHCTB
Tema 1.8. BxoHO# KOHTPOIB
Pasnean 2. [IpsiMble U NJIOCKOCTH B POCTPAHCTBE
Tema 2.1. OcHOBHBIE IOHATHUS cTepeoMeTpuu. Pacronosxe- 010)
HUE IIPSAMBIX U IIJIOCKOCTEH OK 01 ITP
Tema 2.2. [TapannensHOCTh TPSMBIX, IPSIMOHM U TUIOCKOCTH, OK 03 Ip
IUIOCKOCTEN OK 04
Tema 2.3. [leprieHAUKYISIPHOCTH MPSMBIX, TPSIMOH 1 TUTOC- OK 07 @O0
KOCTH, INIOCKOCTEM I1P
Tema 2.4. Teopema o Tpex NepneHAUKYISIPAx Hp
Tema 2.5. Pemienue 3anau. IIpsiMble 1 IJI0CKOCTH B TIPO- I1P
CTPaHCTBE
Pasznen 3. KoopanHaThl 1 BEKTOPBI
Tema 3.1. JlekapToBbI KOOPAMHATHI B pocTpaHcTBe. Pac- OK 02
CTOSIHME MEXy IByMsl ToukaMu. KoopAarHAThHI cepeuHbI OK 03
oTpe3Ka OK 04 EE
Tema 3.2. BekTopsl B IpoCTpaHCTBE. YTOJ MEXIY BEKTOpa- OK 07

MU
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HaunmenoBanune TeMbl

®opmupyemsie OK

Tun koH-
TPOJIBHOTO
3a1aHus

Tema 3.3.
CkansipHoe NMPOU3BEICHUE BEKTOPOB

. Tema 3.4. Pemenue 3agau. KoopauHaTel U BEKTOPHI

Paznen 4. MHOrOrpaHHMKHU M TeJia BpalleHust

Tewma 4.1. IlonsiTue MHOTOTpaHHUKA. . [IoHATHE 00 0OBEME
Tena.

Tema 4.2. Ilpusma, ee cocraBisronue, ceueHus. [Ipsmas u
IIpaBUJIbHAS ITPU3MBbI

Tema 4.3. bokoBas ¥ MoJIHAs IOBEPXHOCTH IIPU3MbI, 00BEM
HPU3MBI

Tema 4.4. Ilapannenenunen, ky6. Ceuenue Kyba, napasuie-
Jenunena

Tema 4.5. Ilupamuja, ee cocrapiustoiue, ceuenue. [Ipa-
BUJIbHAA IMUpaMuaa. VYceueHHas nupamMmuaa

Tema 4.6. boxoBas ¥ MOIHAsI TIOBEPXHOCTh MUPAMHIBI, 00b-
€M MHUpaMUIbI

Tema 4.7. CumMeTpust B KyOe, mapajienenuree, npusMe,
TUPAMHU/IE

Tema 4.8. Pemenune 3a1ay Ha HAXO0XKIEHNE TUIOMIAIEH 10-
BEPXHOCTEN U 00bEMOB MHOT'OI'PaHHUKOB

Tewma 4.9. IIpaBuibHbIC MHOTOTPAaHHUKH, UX CBOMCTBA

Tema 4.10. LHununap, ero cocrapiustonye. CeyeHrne HUIMH-
npa. [Tnomane moBepXHOCTH U 0OBEM.

Tema 4.11. Konyc, ero cocrasnstomue. CeueHne KoHyca.
[Tnomaas MoBEpXHOCTH U 00BEM

Tema 4.12. Yceuennsiii konyc. CedeHne yceueHHOT0 KOHY-
ca. [Tnomaap MoOBEpXHOCTH U 0OBEM.

. Tema 4.13. [lap u cdepa, ux cedeHus

Tema 4.14. KoMOMHAaIIMu MHOTOTPAaHHUKOB U TEJI BPALLCHUS

Tewma 4.15. Pemenne 3aga4. MHOTOTpaHHUKY U TeJa Bpalle-
HUS

Tewma 4.16 Ilpsimbie U MIITIOCKOCTH B TpOCTpaHCcTBE. MHOTO-
TPAaHHUKU U TeJa BPALEHUS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

@0
TP
1P
Ilp

@0
TP
1P
IIp

ITP

Pa3nes 5. Crenenn u kopuu. CrenenHasi QyHKuus

Tema 5.1.
[IpeoOpazoBanre BhIpaKEHUH ¢ KOPHIMHU N-OW CTENEHU
Crenennast GyHKIIMS, €€ CBOMCTBA

Tema 5.2. PaBHOCMIIBHOCTD ypaBHEHUH U HepaBeHCTB. O0-
LI1E€ METOJIbI PELIEHUs

Tewma 5.3. Penmienue uppaninoOHaabHbBIX YPaBHEHUHN U HEpa-
BEHCTB

OK 01
OK 02
OK 03
OK 04
OK 05

ITP
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Tun koH-
HaumenoBanue temsl ®opmupyemslie OK| TpoabHOrO
3a/laHus
Tema 5.4. Crenenu u kopHu. CTeneHHast QyHKIUS
Paznen 6. IlokaszarenbHas GyHKIUs
Tewma 6.1. ITokazarenbHast GyHKIUS, €€ CBOMCTBA OK 01
Tema 6.2. Pemienne nokasaTeabHbIX YPABHEHUN U HEpa- OK 02
BEHCTB OK 03
Tema 6.3. Cucrembl OKa3aTeIbHBIX YPaBHEHHIA OK 04 II-I[E
Tema 6.4. Pelienue noka3aTelbHbIX HEPABEHCTB OK 05
Paznen 6.5 [okasatenbHas QyHKIHUS OK 07
Paszgea 7 Jlorapudmel. jorapudpmuyeckas GyHkuus
Tema 7.1. Jlorapudm uncna. JlecATHUHBINA U HATYypaTbHBINA
jorapudmsl, YUCIIO €
Tema 7.2. CoiictBa norapupmon. Oneparus jorapudpmMupo-
BaHUs OK 01
Tema 7.3. Jlorapudpmudeckasi GyHKIUS, €€ CBOMCTBA OK 02
P YHKIMSA,
OK 03
[P
Tema 7.4. Penienne norapuMUYECKUX YpaBHCHUN OK 04 IIp
OK 05
Tema 7.5. Pemenue porapudMuueckux HEpaBEHCTB OK07
Tema 7.6. Cuctemsl JorapupMUUECKUX YpaBHEHHIMA
Tewma 7.7. Pemenue 3anau. Jlorapudmel. Jlorapudpmuyeckas
byHKUIUS
Pa3nen 8. YpaBHeHusi M HepaBeHCTBA
Tema 8.1. YpaBHeHus u HepaBeHcTBa. | 'paduueckuit MmeTon OK 01
pelIeHys ypaBHEHU, HEPAaBEHCTB OK 02 TK
OK 03 Mp
Tewma 8.2. YpaBHeHUs 1 HEPABEHCTBA C MOYyJIEM OK 04
Tema 8.3. YpaBHEHHUs 1 HEPABEHCTBA C TapaMETPAMHU OK 05
OK 07

Pa3nes 9. OcHoBbl Tpuronomerpun. Tpuronom

eTpuyeckne QyHKIUH

Tewma 9.1. TpuroHomerpudeckue GpyHKIINU TPOU3BOIBHOTO yTIIa,
uncna. PaquanHas u rpajgycHas Mepa yria

Tewma 9.2. OcHOBHBIE TPUTOHOMETPHUYECKUE TOXKIeCTBA. DOPMYIIBI
NPUBEACHUS

OK 01

Tema 9.3. CuHycC, KOCHHYC, TAHT€HC CYMMBI ¥ pa3HOCTH JBYX YT-
5oB. CHHYC ¥ KOCHHYC JIBOMHOTO yria. ®opMyIibl MOJIOBUHHOTO
yria

OK 02
OK 03

Tewma 9.4. TpuroHoMerpuueckue

OK 04

(GYHKLMH, UX CBOHCTBA U rpaduKu

OK 05

Tema 9.5. TIpeoOpazoBanue rpaMKOB TPUTOHOMETPHUECKHIX
byHKIHIA

OK 07

Tema 9.6. OOpaTHble TPUrOHOMETpUUECKUE PYHKIMU

Tewma 9.7. TpuronoMeTpuyeckie ypaBHEHHUS M HEPABEHCTBA

Tewma 9.8. CucteMbl TPUrOHOMETPUIECKIX YpaBHEHUH

Tewma 9.9. Pemienue 3ana4. OcHOBBI TpuroHoMeTpud. Tpurono-

1P
Ip
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Tum koH-
HaumenoBanue temsl ®opmupyemslie OK| TpoabHOrO
3a7aHus
MeTprudecKue (pyHKIuu
Pa3nea 10. IIponsBoanas ¢gyHKINM, ee IPMMEHEHHE
TemalQ.1. TlonsaTHe TPOU3BOIHOI.
Tewma 10.2.
®Dopmynsl U paBuiIa AuddepeHITupoBaHUs
Tema 10.3. [IpousBoaHas CTETIEHHOM, TOKa3aTEIHHOM U JIOTa- OK 01
pubMuUeCcKOM QYHKIHH OK 02
Tewma 10.4. I[IpounsBoanbie TpUroHOMeTprudeckux GyHkmwid. [1po- OK 03
W3BOJIHAS CIIOKHOU (DYHKIIUU OK 04 [P
Tema 10.5. 'eomerprudeckuii u GU3NIECKUI CMBICT IPOU3BO/- IIp
HOii OK 05
Tema 10.6. MonoroHHOCTh QyHKIHH. TOYKH IKCTpEMyMa OK 07
Temal0.7. UccnemoBanne GyHKIMA U TOCTpOeHHE rpahKOB
Tewma 9.8. HanbomnpIiee n HanMeHbIIee 3HaYeHAS (QYHKITHH
Tema 9.10. Pemenue 3agau. [IponsBoanas ¢pyHKIWH, ee MpuMe-
HCHUE
Pa3nea 10. IlepBooOpa3nas GpyHKIUH, ee IPHMEHEHHE

Tema 10.1. [lepBooOpa3nas ¢pyHkuuu. [IpaBuna HaxoxIeHUS OK 01
NepBOOOpa3HBIX OK 02
Tema 10.2 HeonpeneneHHbI HHTErpa

o OK 03
Tema 10.3. Inomane kpuBonuHEHHON Tpaneuuu. OnpeaeneH- 1P
HbIH nHTerpan. @opmyna Hetorona — JleiibHuna OK 04
Tema 10.4. Pemenue 3anau. [leppooOpasHas u mHTErpai OK 05 Tlp

OK 07
Pa3ned 11. J1eMeHThl KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOATHOCTE

Tema 11.1
OCHOBHBIE TOHATHSI KOMOUHATOPHKH OK 01
CoObITHE, BepoSITHOCTH COOBITHA. ClOKEHHe M YMHOKEHHE Be- OK 02 TK
pOSITHOCTEN OK 03
Tema 11.2 /luckpeTHas cirydaifHas BEIHYWHA, 3aKOH €€ pacmpe- TIP
JICTICHUS] OK 04
Tema 11.3 3amaun MaTeMaTHYECKOM CTATUCTUKU OK 05 Ip
Tema 11.4. OK 07

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSIT-
HOCTH

Pa3nea 12. [IpodeccnoHaibHO-OPHEHTHPOBAHHOE COJIE

sKaHue (MPUKJIATHON MOTYJIb)

Tema 12.1. I'padpbl 1 npumeHeHne rpadoB uist perieHus
npodecCHOHATBHBIX 3aa4

Tewma 12.2. ®unancosbie 3a1auu, [IponieHTH U TIOTpenI-
HOCTh

Tema 12.3. 3amaun Ha OTKPBITOM MECTHOCTH

Tema 12.4. Cucrema KOOpAWHAT, BEKTOPHI K BEKTOpHAS ayiredpa

Tewma 12.5. Crepeomerpudeckre GUTypsl

Tema 12.6. Tpuronomerpus ¥ npoeCCHOHAIbHbBIE TPEAMETHI

Tema 12.4. Cuctema KOOpAMHAT, BEKTOPHI M BEKTOpHAs anredpa

Tewma 12.7. @ynkuus. [lokasarensHas u gorapupmMudeckas
GyHKIMH

Tema 12.8 IIpou3BoHast 1 HHTErpaji B NpOecCHOHATBHBIX 3a-
Jagax

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

Ip
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Tun koH-
HaumenoBanue temsl ®opmupyemslie OK| TpoabHOrO
3aJJaHUS
Tema 12.7. Ilpon3BogHast 1 HHTETpaIT
Tema 12.09. Teopust BEpOSITHOCTEH M CTATHCTHKA
Tema 12.10. KommuiekcHbIe yucia
IIpomMesxyTouHast arTectanus JK3aMEH

VciioBHBIE 0003HAYCHUS

DO — ppoHTaNBHBIN (YCTHBIN) OMPOC;

TK — TecTOBBIN KOHTPOJIB;

N3 — BeINOTHEHWE UHANBUIYAIbHbBIX 3aIaHU;
[1P — npoBepounas pabota

[Ip — npakTuueckas padbota

CP — camocTosTensHas paboTa

IT — mpoekt

P® — Pedepar

3. CHCTEMA OLIEHKHU OBPA30OBATEJIbHBIX JOCTUXKEHUN OBYYAIOLIIUXCA
IO KA’KAOMY OHEHOYHOMY CPEACTBY

OrneHKa MHIUBUAYAIBHBIX 00pa30BaTENbHBIX JAOCTIKEHHI 10 pe3yJbTaTaM TEKYIIETro
KOHTPOJISI M MPOMEKYTOYHOH aTTECTAllMU TPOU3BOAMWTCS B COOTBETCTBUU C YHHBEPCATBHOU
IIKaJI0i (Tadnuia)

IIpouent KauecTBeHHas OLlCHKA MHIMBHTYAIBHBIX
pPe3yNbTaTUBHOCTH 00pa30BaTeNbHBIX TOCTH)KEHUI

(MpaBUJIBHBIX OTBETOB) Oas1 (OTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJIUYHO

80-89 4 XOPOIIIO

70-79 3 YJIOBJICTBOPUTEIILHO
MmeHnee 70 2 HEY/I0BJIETBOPUTENHHO

Kputepun oieHKH BBITOJIHEHHOTO MPAKTHYECKOTO 33 JaHHS

OmneHka 5 («OTIMYHO») CTABUTCS 3a pabOTy, BHINOJIHEHHYIO MOJHOCThIO 0€3 OIIMOOK M
HEJI0YETOB.

OrneHka 4 («xopo10») CTaBUTCS 3a pabOTy, BHITOJHEHHYIO TOJIHOCTBIO, HO NTPH HATUYUH
B Hell He OoJiee 0THOM HErpyOoil OIIMOKY U OJTHOTO HeouéTa, He Oosee TpEX HEJ0UETOB.

Onenka 3 («yJOBIETBOPUTEIBHO») CTABUTCS, €CIIU O0YJarOIIUIICS MPaBUIIbHO BBITIOIHUI
He MeHee 2/3 Bcell paboThl WM JOIYCTHII He Oojiee 0JIHOM rpy0oil omMOKHU U IBYX HEIOYETOB,
He 0oJiee 0JJHOI rpy0oii 1 0HOI He TpyOoi ommOKH, He Oonee TPEX HEerpyObIX OMMOOK, OHOM
HerpyOoil ommOKu U TpEX HETOUETOB, MPU HAIUYUH YETHIPEX-TIATH HETOUYETOB.

OneHka 2 («HEyIOBJIETBOPUTEIbHO») CTABUTCS, €CIM YHCIO OIIMOOK U HEJOUYETOB IMpe-
BBICWJIO HOPMY JJIsl OLIEHKH 3 WJIM IPABUJIbHO BBINIOJIHEHO MeHee 2/3 Bceil paboThl.

Kputepuu olieHKH OTBETOB B XOJI€ YCTHOT'O OIpoca

OrneHnBaeTCsl MPaBWIBHOCTh OTBETa O0YYArOIIErocsi Ha OAWH W3 TPUBEAEHHBIX BOIIPO-
coB. IIpu 3TOM BBICTABIISIOTCS CIEIYIOLINE OLICHKH:

«OTIAYHO» BBICTABISIETCS IPU COOITIOICHUH O0YUJAIOIIMMCS CIIETYIOIINX YCIIOBHIA:

— MOJTHO PAcKpbUI COZEp)KaHUe MarepHuaia B 00b&Me, IPeayCMOTPEHHOM MPOTPaMMOi,
coJiepKaHUeM JIEKIIUN U y4eOHUKOM;

— WBJIOKWII MaTepuaj TPaMOTHBIM SI3BIKOM B OTPEICICHHOW JIOTHYECKOW MOCIen0Ba-
TEJIBHOCTH, TOYHO UCTIOJB3Ys CICIHATH3UPOBAHHYIO TEPMUHOJIOTHIO i CHMBOJIHKY;

— MOKa3aJl YMEHUE WILIIOCTPUPOBATh TEOPETUYECKHE IMOJIOKEHHUSI KOHKPETHBIMU TPHMe-
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pamMu, IPUMEHSATh UX B HOBOW CUTyalluU MIPH BBIMOIHEHUU TPAKTUYECKOTO 3a/1aHHUS;

— MPOJIEMOHCTPUPOBAJ YCBOCHUE paHee M3YyYEHHBIX COMYTCTBYIOIIMX BOIMPOCOB, chop-
MHUPOBAHHOCTb U YCTONYMBOCTD UCIOJIb3YEMbIX IIPH OTBETE YMEHUIN U HABBIKOB;

— OTBEYaJl CAMOCTOSITENILHO 0€3 HAaBOASIIMX BOIIPOCOB MPEIoaaBaTers.

[IpuMeuanue: g MONY4EeHUS OTMETKH «OTJIMYHO» BO3MOXKHBI OJIHA-IIBE€ HETOYHOCTHU
IPU OCBELICHUH BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAJKaX, KOTOPBIE O0YJAIOLIUIICS JIETKO
WCIIPaBUJI TI0 3aMEYAHMIO ITPENO1aBATEIIs.

«X0po1I0» - OTBET 00Y4aIOLIErocs B OCHOBHOM YZOBJIETBOPSAET TPEOOBAHUAM Ha OLICHKY
«OTJIMYHOY, HO MIPU ITOM UMEET OAUH U3 HEJOCTATKOB:

— B M3JIOKCHUU JIOMYIICHBI HEOOJbINNE MPOOEIbl, HE MCKa3UBIINE JIOTUYECKOTO U WH-
(opMaLIMOHHOTO CO/IEPKAHMSI OTBETA;

— JIONYIIEHbl OJAMH-/IBAa HEOUETA MPU OCBEIICHUH OCHOBHOI'O COJAEpPKaHUS OTBETA, UC-
IIPaBJIEHHBIE 110 3AMEYAaHUIO TIPETNOABATENS;

— JIOMyIIeHbI OMMOKa MK Oosiee IBYX HEAOYETOB MPU OCBEIIEHHUH BTOPOCTEIIEHHBIX BO-
IIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABJIEHHBIE 110 3aMEYaHUIO IIPENojaBaTels.

«Y 1OBJIETBOPUTEIHHOY BBICTABIISIETCS PU COOIIOICHUN CIIETYIOIIUX YCIOBHIA:

— HETOJIHO WJIM HEIMOCJIEA0BATEIBHO PACKPBITO COJAEpKAHUE MaTepuasa, HO IOKAa3aHO
oOuiee MOHMMaHUE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHMSI, JOCTaTOUHBIE JUIsl JAIbHEUIIETro
YCBOGHHUS MPOTPAMMHOI0 MaTepHalia, UMENNUCh 3aTPYAHEHUs WU JOMYIIEHbl OMIMOKH B Ompe-
JICJICHUN TOHSATUN, MCIOJb30BAaHUM TEPMHHOJOTMU M BBIKJIAJKaX, UCIPABICHHbIE IOCIE He-
CKOJIBKMX HaBOJSIIIUX BOIIPOCOB MPENOAaBaTeNs;

— oOyyaromuiics He CIpaBWIICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYyallMU MPU BBINOJI-
HEHUM NPAKTHUYECKOTO 3aJaHMsi, HO BBIMOIHWI 33/1aHUs 0053aTENbHOTO YPOBHS CIOXKHOCTHU IO
JTAaHHOM TeMeE;

— [IpU 3HAHUM TEOPETHYECKOTO MaTepuaja BbISBICHA HeAOCTaTo4YHas chOopMHUpOBaH-
HOCTb OCHOBHBIX YMEHUI U HAaBBIKOB.

«HeynoBneTBOpuTEIbHO» BBICTABIIAETCS IPU COOJIIOIEHUH CIAEAYIOLUINX YCIOBUI:

— HE PACKPBITO OCHOBHOE COZEepKaHHE yueOHOro MaTepHana;

— 0OOHapy’>KEHO HE3HaHHE WM HeMOHUMaHWe oOydaroumcs Oousblied win Haubosee
BaXHOW YacTH yueOHOTo MaTepHana;

— JIOMYIIEHb! OMKUOKU B OMPEEIIEHUU MOHATHH, MpU HUCIONb30BAHUU TEPMUHOJIOTUU U
MHBIX BBIKJIa/IKaX, KOTOPbIE HE UCIPABIICHBI I10CJI€ HECKOJIbKUX HABOSIIUX BOMPOCOB Mpenojia-
BaTes;

— o0yuaromuiicss 0OHapyKWJI TIOJIHOE HE3HAHWE M HEMOHMMaHWE M3ydaeMOoro y4yeOHOTro
MaTepuaia WIK HE CMOT OTBETUTh HM Ha OJIMH U3 MOCTaBJIEHHBIX BOMPOCOB M0 U3y4YaeMOMY Ma-
Tepuany.

Kputepuu onieHku coctaBieHus U 0pOPMIIEHHS OMOPHBIX KOHCIIEKTOB

B xone npoBepku mnpenogaBareieM ONOPHbIE KOHCIEKTHI OLIEHUBAKOTCS IO CIEIYIOIINM
KPUTEPUSIM:

1. CooTBeTcTBUE COEPKAHUS TEME.

2. IlpaBuiibHast CTPYKTYPUPOBAHHOCTH HH()OPMAIIHH.

3. Hannuue noruyeckoil cBsi3u U310KEHHON HHGOPMAITUH.

4. AKKypaTHOCTb U TPAMOTHOCTb U3JI0KEHHUS.

5. Pabora cinana B cpok.

Kaxnpiit kputepuii onieHuBaercs mo 5-0amnpHoi mikane. [Ipu BeicTaBIE€HUHM OLIEHKH 3a
ONOPHBIN KOHCHEKT BBIBOJUTCSI CPEAHEE 3HAUEHUE OLIEHKHU IO IISITH NEPEUNCIEHHBIM KPUTEPH-
M, OKPYTJISIEMO€ JI0 LI€JI0T0 3HaUeHUs (/10 OLEHKH) M0 MPaBHIaM OKPYTJICHHUS.

Kputepun olieHKH BBITOTHEHHS MTPAKTHYECKUX paOdOT ¥ WHANBUAYAIBHBIX (B T.4. 3a4éT-
HBIX) 3aJaHUM:

1. 3apanue cunTaeTcsl BHIMOJIHEHHBIM 0€3yIPEeYHO, €ClIi pe3ysbTaT MpakTHYeckon pado-
ThI MOJIY4€H MIPU NMPABUIBHOM XOJI€ PEIICHUs 3aJaHus U aKKYpPaTHOM BBITIOJTHEHHUH.
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2. 3ajgaHue cuuTaeTCs HEBBIOJHEHHBIM, €ClTU OOYYaloImUiCsS He MPUCTYMUI K €ro BhI-
MOJIHEHUIO WJIM JTOMYCTHJI B HEM HOTPEIIHOCTh, CUUTAIOUIYIOCS, B COOTBETCTBUHU C 1ENIbI0 pado-
ThI, OIIHOKOH.

B xone oreHrBaHUS BBINOJIHEHUS NMPAKTUYECKUX U UHIUBUAYATbHBIX 33JaHUI HCIIOJNb-
3yeTcs mATHOAIIbHAS cucTema oleHoK. [lomoxkurenbHast oneHka («3», «4», «5») BbICTaBIsSETCS,
Korja oOyJarouuiics mokasal BiaJleHue OCHOBHBIM YMEHUSMHU B PaMKaX BBITIOJHEHHS MPAKTH-
YeCKOM paOOThl UM MHIUBUIYAJIbHOTO 3aJaHUS:

1. «OTA4HOY BBICTABIIAETCS IPU COOTIOICHUH CIEAYIOUINX YCIOBHIL:

— 00y4aromMiicss CaMOCTOSITEIbHO BBIMOJHUI BCE 3TAlbl PEUICHUS 3a7a4 B PaMKax Bbl-
MOJIHEHUS IPAKTUYECKUX U UHIUBUAYAIbHbBIX 3a/1aHUN;

— paboTa BBINIOJIHEHA MMOJHOCTHIO U MOJYyYEH BEPHBIM OTBET WM MHOE TpeOyemoe Mpei-
CTaBJICHUE Pe3yJIbTaTa padOTHI.

2. «X0opouIoy» BBICTABISAETCS MPU COOTIOACHUN CIETYIOIINX YCIOBHIA:

— paboTa BBINOJHEHA MOJHOCTHIO, HO MPH BHIMOJHEHUH OOHAPY>KUIIOCh HEJIOCTATOYHOE
BJIQJICHE HaBBIKaMU pabOThI ¢ MHCTpyMeHTapueM (000pyaoBaHue, TPHOOPHI U T.M.) B paMKax
MOCTaBJICHHOM 3a/1a4H;

— MPaBWJIBHO BHITIOJIHEHA 00JIbIIast 4acTh PabOTHI (CBbIIIE 85 %);

— paboTa BBINOJIHEHA TOJHOCTHIO, HO MCIOJb30BaHbl HAUMEHEE ONTHUMAJIBHBIE TOIX0IbI
K PEIICHUIO MOCTaBJICHHOM 3a1a4H.

3. «Y 1OBJIETBOPUTEIHLHOY» BBICTABISETCS MPU COOMIOACHUU CIEIYIOMINX YCIOBHI:

— paboTa BBITIOJTHEHA HE IMOJIHOCTBIO, JOMYIICHO OoJiee TPEX OMMUOOK, HO 00YJarOIIHIACS
BJIQJICET OCHOBHBIMU HABBIKAMH PAa0OTHI ¢ HHCTPYMEHTapueM (000pyI0oBaHKE, TPUOOPHI U T.I1.),
TpeOyeMbIM JIsl PEelIeHUs] TOCTABICHHON 3aJauH.

4. «HeynoBIIeTBOPUTEIHHOY BBICTABIISCTCS MPU COOTFOICHUN CIICTYIOIINUX YCIIOBHIA:

— JIOMYIIEHBI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIIKe, YTO 00yJarouiics He BiaaeeT 00s-
3aTe’IbHBIMU 3HAHUSMH, YMEHUSMU U HaBbIkaMH pa®oTsl Ha 1K unu 3HaunTenbHas 4actb pado-
ThI BBITIOJTHEHA HE CAMOCTOSITEIILHO.

Kputepuu omieHKH B X0/1€ IK3aMeHa

B ocHoBe oneHku npu caade 3K3aMeHa JISKUT MATUOauibHas cuctema (5 «oTiudHo», 4
«XOpOILIOY, 3 KyTOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIHLHOY).

1. OTBeT OLIEHUBAETCS HA «OTIMYHOY, €CIU OOYUAIOIIMIICS UCUEPIBIBAIOIIE, ITOCIeI0Ba-
TEJIbHO, TPAMOTHO U JIOTMYECKU CTPOMHO HM3JIaraeT mMarepHal Mo BompocaMm Ouiera (Tecrta), He
3aTPYAHSIETCS C OTBETOM TP BUIOM3MEHEHUHU 3a/IaHHs, CBOOOJHO CHPABIAETCS C pEIICHUEM
MPAKTUYECKUX 3a7ad U croco0eH 000CHOBATh MPUHATHIE PEIICHHUS, HE JOMyCKaeT OMUOOK.

2. OTBeT OIICHUBACTCS HA «XOPOIIOY, €CIIM O0YUJAIONIUICS TBEPAO 3HAST MPOTPAMMHBIN
MaTepuai, TPaMOTHO M IO CYIIECTBY €ro M3JlaraeT, He JOMYCKAaeT CYIIeCTBEHHBIX HETOYHOCTEH
IIPH OTBETaX, YMEET TPAaMOTHO MPUMEHSTh TEOPETHUECKUE 3HAHMS Ha TIPAKTHKE, & TAK)Ke BIaje-
€T HeOOXOAMMBIMHU HABBIKAMH PEIICHUS MPAKTHUYECKUX 3a7ay.

3. OTBeT OIEHMBACTCS HA «yJOBJIECTBOPHTEIBHO», €CIH OOYUYArOIIUIACS OCBOMI TOJBKO
OCHOBHOIl MaTepuas, OJHAKO HE 3HAET OTIENbHBIX AeTajeil, JOMmycKaeT HETOYHOCTH U HEKOP-
peKTHbIe (HOPMYTUPOBKHU, HAPYIIAET MOCIEAOBATEIHFHOCTh B U3JIOKEHUN MaTepHualia U UCTBITHI-
BaeT 3aTPYAHECHHUS MIPH BBIMOJIHEHUN TPAKTHUECKUX 3aJaHUH.

4. OTBeT OILIEHUBACTCS HA «HEYIOBJIECTBOPHUTEIIHHOY», €CIM OOYYArONIUICS HE PaCKpPBLI
OCHOBHOE COJIep’KaHHe MaTepuana, JOMyCKaeT CYIECTBEHHbIC OMIMOKH, C OOIBIIUMU 3aTPYAHE-
HUSMU BBITTOTHSICT MPAKTUICCKUE 3a/IaHN.

4. BAHK KOMIIETEHTHOCTHO-OLEHOYHbBIX MATEPHUAJIOB 1JI51 OHEHKHA
YCBOEHUSA YYEBHOI'O NTPEIMETA

ITEPEYEHb OLIEHOYHLIX CPEJICTB BBIBUPAETCA U3 ITPUJIOXEHMA 1 K
KOMIUIEKTY KOHTPOJIBHBIX OHEHOYHbBIX CPEACTB I10 YYHEBHOMY IIPEIMETY

4.1 TEKYIIIU KOHTPOJIb
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4.1.1. IPAKTUYECKAS PABOTA

1. Kommnekt orneHounbix 3amannii Nel mo Pazmeny 1 IloBTopenue kypca mMaTeMaTHKH
ocHOBHOH mikojbl. Tema 1.4. [IpolieHTHBIC BBIYHCICHUS. (AyAUTOPHAS CAMOCTOSATEIbHAs pado-
Ta)

1. Ha cuer B 6anke, 1oxox Mo KoTopomy coctasisieT 15% romoBbix, BHeCHH 24 TBHIC. P.
CKoulbKO ThICSY pyOJieil OyJeT Ha 3TOM cyeTe yepe3 Toj, €CIM HUKAKUX ONEpaluil co CYeTOM
POBOIUTHCA HE Oyner?

2. Kaxkas cymma (B py0ssix) Oyzmer mpocTaBiieHa B KaCCOBOM 4YEKe, €CJIM CTOMMOCTh TOBapa
520 p., 1 IOKyIaTeNb OIUIAYMBAET €r0 M0 TUCKOHTHOU KapTe ¢ 5%-Hol CKUIKON?
3. B nonenenbHUK HEKOTOPBIM TOBap MOCTYNWI B npogaxy o nene 1000 p. B cooTBercT-

BUM C MPUHATHIMU B Mara3suHe MpaBUJIaMU I[€HA TOBapa B TEUCHHE HEIENIU OCTACTCS HEU3MEH-
HOH, a B MEPBBIM JIEHb KAXI0M ciienyronieil Heaenu cHmxaerca Ha 20% OT npeapayien 1eHbl.
CkonbKo py0meit OyeT CTOUTh TOBap Ha EBATHIN JIEHb MOCIE TOCTYIICHUS B TIPOAaKy?

4, B nepuon pacnponaxu marasuH CHM>KaJl LIEHbI JBaXKbl: B IepBbIil pa3 Ha 30%, BO BTO-
poii — Ha 50%. CkoabpKo pyOmneil cTan CTOUTh YalHHWK TOCTE BTOPOTO CHIDKEHUS IIEH, €CIU 10
Havaja pacnpojaaxu oH ctowa 700 p.?

S. [Ipu omiare yciyr uepes IJIaTEXKHBIM TepMUHAT B3uUMaeTcsi komuccusa 5%. TepmuHan
npUHUMAaeT cyMMbI KpaTtHble 10 pyOism. Hukomnaii Xxo4eT moinoxuTh Ha CYET CBOETO MOOMIIBHO-
ro tenedona He MeHbIne 300 pybnei. Kakyro MUHUMAIBHYIO CYMMY OH JIOJDKEH ITOJIOXKHTH B
MPUEMHOE YCTPONCTBO JaHHOTO TepMHHAA?

6. MobunsHbIl Tenedon cromn 5000 pyoneii. Uepes HEKOTOpoe BpeMs IICHY Ha Ty MOJIEITh

cauzuiu 10 3000 py6uneit. Ha ckonbko mporieHToB Oblila CHIKEHA 1ieHa?

7. Ha noxynky nnanmera B3sui kpeauT 20000 p va 1 rog nox 16 % roposbix. Beruncnure,

CKOJIBKO JIeHET He0OX0IMMO BEpHYTh OaHKY, KaKOBa €XeMeCsYHas CymMMa BbITLIaT?

8. Yucno yeennmuunau Ha 10%, norom emé Ha 10%. Ha ckoibko MpOIEHTOB yBEIUUYMIH

YHCIIO 3a JIBa paza?

9. [Tayka gas crouna 100 py6snen. Crauana ey noBbicuin Ha 10%, a 3aTeM CHU3WIMA Ha
10% (ot HOBO¥ 11eHBI). CKOIBKO TEMeph CTOUT MavyKka vas?

10.  ITauka cmuBouHOTO Macia ctout 60 pyoueid. [lencnonepam Mara3uH nenaer CKUaKy 5%.

CkonpKo pyOmeit CTOUT mayka Macia Jyist IeHcuoHepa?

11. Tonbko 94% u3 27500 BBITYCKHUKOB ropoja MpaBUIbHO pennm 3anady Bi. Ckonbko

YeJI0BEK MPAaBUIBLHO PEIIniy 3af1auy B;?

12. B cenrs6pe 1 xr BuHOTpana cromwr 60 pybmnelt, B OKTIOpe BUHOTPA] Iog0pokali Ha 25%,

a B Hosi0pe emte Ha 20%. Ckoiabko pyOsiel croms 1 Kr BUHOTpaja mocie mnojopokaHust B HOs0-

pe?

13. B mxone 800 yuenukoB, u3 Hux 30% — yueHUKH HayanbHOU mIKONbl. Cpely YYeHUKOB

cpenneit u crapuieit mkoibl 20% u3y4aroT HeMelukui s3bIK. CKOJBKO YYEHHKOB B IIIKOJIE U3Y-
YarOT HEMELKH SI3BIK, €CITH B HAaYalIbHOH IIKOJIe HEMEIKUI S3bIK He U3ydaeTcs?

dopmyna CI0KHOTO IPOIEHTa
1. B kHmWXHOM MaraswHe SHIMKJIONEAUI0 1o (u3nKe cTOuMOCThI0 380 pyOsel yreHuIn
BBl Ha OJTHO W TO K€ YHCJIO MpoleHToB. HaiiTu 3To 4mcno, eciu U3BECTHO, YTO YTO TOCTE
JIBOMHOTO CHWYKEHUS 1IeH dHIuKIoneaus ctout 307 pyoueit 80 komneek.

2. Ileny Ha aBTOMOOMIBL «Bonra» cHusmim cHavana Ha 20%, a 3arem emé Ha 15%. Ilpu
3TOM OH cTtai crouth 238000 py6ieii. KakoBa Obliia mepBoHavaabHas [IeHa aBTOMOOUIIS?

3. Ileny ToBapa ymensmmiau Ha 50%, notom Ha 30%, motom Ha 20%. Ha ckomnbko %
YMEHBIIMIACh IIeHa ToBapa?

4. Jlo cHMXeHMs IIeH KHUTra B Kuocke crouna 120 pyOneld. Beruncnure 1ieHy KHUTH 1OCIie
JIBYX TIOCJIEIOBATEIIbHBIX CHIDKCHHH, €CIT TIepBoe CHIbKeHue Obuto Ha 10%, a BTopoe Ha 5%.

5. [Tocne cHmxkenus 1eH B marazune Ha 30% cBurep cran ctouth 2100 py6neit. Ckonbko

CTOMJI CBUTEP JI0 CHUIKEHUS LIEH?
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6. Bxiiaguuk moJioxKuII HEKOTOPYIO cyMMYy Ha BKJIaja «JloBeputenbHblit» B Coepbank Poc-
cuu. Yepes nBa roaa Bkiag goctur 16854 py6ns. Kakos Obul mepBoHavyalbHbIN BKIaa npu 6%
rOJIOBBIX?

7. Ha ckxonbko % 5 Gomnbiie 4?

8. Ha ckonbko % 4 menbiue 5?7

3aauy Ha IPOLEHTHOE COJEPKaHUE, KOHLIEHTPALUIO U IPOLEHTHBIN pacTBOP

1. Kunorpamm conu pactBopuiu B 9 11 Boabl. Uemy paBHa KOHIIEHTpAIUS MOJTYyYEHHOTO
pacTtBopa?

2. CKOJIBKO COJIM TIOJIYYUTCSI IPU BbllTapuBaHuu 375 rpaMmmoB 12%-ro pactBopa?

3. Cwmemanu 8 nutpoB 15 %-ro BOAHOr0 pacTBOpa HEKOTOPOTO BemiecTBa ¢ 12 nutpamu 25

%-r0 BOJHOTO pacTBOpa ATOro ke BemiecTBa. CKONBKO MPOIEHTOB COCTaBJISET KOHUEHTpAIUs
MOJIYYUBIIETOCs pacTBOpa?

4. Nwmerotcs nBa cruiaBa ¢ pa3HbIM CoOJIep)KaHUEM 30J10Ta. B mepBoM cruiaBe coaep>KuTCs
30%, a Bo BTOpoM — 55% 3070Ta. B KkakoM OTHOLIEHUHU HAJO0 B35Th MEPBBIM U BTOPON CILIABBI,
YTOOBI MOJIYUYUTh U3 HUX HOBBIH cIlIaB, coaepxamuit 40% 3om10Ta.

S. Cwmemanu 30%-# pactBop cosisiHOM KucnoThl ¢ 10%-piM pacTBOpoM U noayumiu 600 r
15%-ro pactBopa. CKOJIBKO rpaMMOB KaXKIOT'O PacTBOpa HAI0 OBbLIO B3SThH?

6. Nwmeetcs aBa kucnoTHbIX pacTBopa: oauH 20%, apyroit 30%. B3siu 0,5 1 nepsoro u 1,5
J BTOPOTO pacTBOpa M 00pa3oBaJin HOBBIM pacTBop. KakoBa KOHIIEHTpaIMsi KUCIOTHI B HOBOM
pactBope?

7. Nwmeetcs pyaa u3 aByx miactoB ¢ coaepkanueM menu 6% u 11%. Ckonbko «OeqHOiM»
Pyl HAJO B35Th, YTOOBI OJYYUTh TPU CMEIIUBAHUU C «Ooratoii» 20 T pyabl ¢ couepKaHueM
mean 8%7?

CrapuHHBIN c1IOCOO pelIeHUs 3a7a4 Ha CMECH, CIIJIaBbl U PACTBOPHI
(mpaBmIIO KpecTa)

1. s mpurotoBnenus 30 r 80%-ro pactBopa H3PO,4 tpedyercs B3a1h 20 T 90%-ro 1 10 T
60%-r0 pacTBOPOB KUCIOTHL. B Kakux Mpomopuusix Hy>KHO CMEIIaTh pacTBOP?
2. OT ABYX KYyCKOB CIUIaBa C MaccaMi 3 KI' U 2 KT ¥ ¢ KoHIeHTpanueit menu 0,6 u 0,8 otpe-

3all1 TI0 KYCKy paBHOM Macchl. Kaxaplil U3 OTpe3aHHBIX KYCKOB CIUIABJIEH C OCTaTKOM APYTOro
KyCKa, MOCJ€ 4Yero KOHIIEHTpalus Meau B o0OMX CIUlaBax cTajia oguHakoBod. KakoBa macca
KK Or0 U3 OTPE3aHHbIX KYCKOB?

3. Jlatynp — craB Meau U nuHKa. Kycok natyHu conepkut mMeau Ha 11 kxr Oosblie, yem
LIMHKA. DTOT KYCOK JIATYHH CIUIABWIU € 12 KI MeAU M NOJyYWJIH JIATyHb, B KOTOpOoM 75% Menu.
CKOJIBKO KHJIOTPaMMOB MU OBLJIO B KYCKE JIATYHU NEPBOHAYAIBHO?

4 B 6unon Hanuam 451 MOJIOKA TPEXMPOLIEHTHOM KUPHOCTU M 6J1 MOJIOKA IIECTUIIPOLICHT-
HOM kupHOCTH. CKOJIBKO IPOLEHTOB COCTABIISET )KUPHOCTh MOJIOKA B OMI0HE?

2. Kommuiext oneHouHbIX 3ananuii No2 mo Pazneny 2. [IpsiMble U TUIOCKOCTH B IPOCTPaH-
ctBe . Tema 2.5. Pemenue 3anay. [IpsiMble U MIIOCKOCTH B IPOCTPaHCTBE (ayAUTOpPHAsE CaMOCTOsI-
TenpHas padbora)
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Touka A aexut BHe 1uiockocta DNK.
JHoxka3ats, uto npsmbie AD u NK -
CKPEITUBAIOIIHECS.

[psimast b mapannensna BC. [psmas
a nepecekaer miockocte (ABC). Jloka-
3aTh, YTO MpsMbIE a ¥ D CKpeluBaro-
IAeCs.

Han ky6. [{ns npsamoit A1Cy HaliTu na-
paJLIeNIbHYIO, IEPECCKAIOIIYIOC U CKpe-
HIMBAOLIYIOCS MPSIMBIE, APAUICIbHYIO
TUIOCKOCTb.
Haiitu Ha depTexe:

1) mepecekarolKecs MPsIMbIC;

2) mapaUienbHbIC IPSMBIC;

3) cKpeluMBaroIuecs NpsmbIc;

4) mapaiiesbHbIe IUIOCKOCTH;

5) mnapauienbHy0 IPSAMYIO U IIOC-

KOCTb.

Touka K nexuT BHE MIJIOCKOCTH Tparme-
uun ABCD. [lokazate, yto CD mapain-
nenbHa ockocTu (AKB).

[InockocTe o mepecekaer ctopoHsl AB u
AC tpeyronsauka ABC B Toukax Bi u
C1 cootBerctBenHo. B1C; mapamiensHa
BC, B1C1:6. ACl . C1C =3:4.

Haiitu BC.
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1. Touku A u B nexar B IIIOCKOCTH o, a Touka C HE JICKHUT B OTOM INIOCKOCTH. JloKaxKuTe,
4YTO IpsMasi, mpoxoAsaas yepes cepenunnl otpe3koB AC u BC, napaiienbHa mIOCKOCTH .

2. Touka M He nexuT B miockoctu npsmoyronsauka ABCD. Jlokaxure, yto npsmas CD
napasuiesnbHa miockoctu ABM.

3. Touka D He nexut B muiockoctu Tpeyroibarka ABC, Touku M, N u P — cepenunbl ot-
peskoB DA, DB, DC cootBercTBeHHO, Touka K nexut na orpeske BN. BrisicHute B3anmHoe
pacnosioxxenue npsmeix: ND u AB; PK u BC; MN u AB; MP u AC; KN u AC; MD u BC.

4. Hanbl napamuienorpamm ABCD u tpaneuunst ABEK ¢ ocHoBanuem EK, He nexariye B o1-
HOHM MIocKOCTH. BhrsicHuTh B3ammHoe pacnosioxeHue npsmbeix CD u EK. Hailimute nmepumerp
Tpaneuuy, eciu U3BECTHO, YTO B HEE MOYKHO BIIUCATh OKpYXHOCTh U AB = 225 cm, EK = 27,5
CM.

5. Touxku A, M u O nexar Ha npsIMOH, IEPIIEHUKYJIIPHON MJI0OCKOCTH o, a Touku O, B, Cu D
JexaT B Iiockoctu o. Kakue u3 ciaepyromux yriaoB sBistorcs npsmeiva: AOB, MOC, DAM,
DOA, BMO?

6. Touka M He nexuT B miockoctu npsimoyroiabauka ABCD. Jlokaxute, uto npsmas CD na-
pasuienbHa miockoctu ABM.

7. Touxa D ne nexur B uiockoctu TpeyronbHuka ABC, touku M, N u P — cepenunsl otpes-
koB DA, DB, DC cootBeTcTBeHHO, Touka K nexut Ha otpe3ke BN. BreisicHuTe B3auMHOe pacmo-
noxenue npssmbix: ND u AB; PK u BC; MN u AB; MP u AC; KN u AC; MD u BC.

8. Hansl mapamtenorpamm ABCD u tpanenns ABEK ¢ ocHoBanuem EK, He nexariue B ofHON
MJI0CKOCTH. BhIsicHuTh B3aumHoe pacnonoxenue npsameix CD u EK. Haitnure nepumetp Tpare-
LIMU, €CJIM U3BECTHO, YTO B HEE MOKHO BIIHCATh OKPYKHOCTh U AB = 22,5 cm, EK =27.5 cm.

9. Hansr napamnenorpamm ABCD u tpaneuuss ABEK ¢ ocnoBannem EK, He nexamie B 01-
HOU TIocKOCTH. BhIsicHuTh B3aumHoe pacnonoxenue npsimbix CD u EK. Haiinure nepumetp
Tpaneuuy, eciiu U3BECTHO, YTO B HEE MOXKHO BIHMCATh OKpYXHOCTh U AB = 22,5 cm, EK = 27,5
CM.

3. Kommnekt oneHounbix 3amanuii Ne3 Pasnen 2 Tema 2.5. Pemienue 3aa4 Ha neprieHANKY-
JSIPHOCTH B POCTPAHCTBE (CaMOCTOSTENbHAS ayIUTOpHAs paboTa)
10.  Yepes Touky O nepeceueHus quaroHajiel KBajapara, CTOpOHa KOTOPOro paBHa a, MPOBe-
nena nipsimast OK, neprnieHaukynspHas K TIockocTu kBaapara. Haittu paccrosiuue ot Touku K 1o
BEpILMH KBajpara, eciu OK = 6.
11. B tpeyronbanke ABC nano: <C = 90°, AC = 6¢cm, BC = 8cm, CM-meaunana. Yepes Bep-
mmny C nposezaena npsimas CK, nepnenauxysspHas k (ABC), npuuém CK = 12cm.. Haiitu KM.
12.  TIlpsmas CD mepnenmukyisipHa K TUIOCKOCTH TpaBmiibHOTO Tpeyroiapauka ABC. Uepes

neHntp O storo TpeyroisHuka nposeaeHa npsimas OK // CD. UzsectHo, uto AB = 163 cMm, OK
= 12¢cm, CD = 16¢cm. Haiinute paccrosaue ot Touek D u K 1o Bepmun A u B.

13.  Ilpsmas PQ mapamiensHa miockoctu o. Yepes Touku P u Q mpoBeneHbI mpsMeble, mep-
HNEHIUKYISPHBIE K MJIOCKOCTH O, KOTOPBIE MEPECEKAI0T 3Ty MIOCKOCTh B Toukax P1 um Q1. Jloka-
)ute, uro PQ = P1Q1.

14.  Yepes Touku P u Q mpsimoit PQ npoBeneHs! npsiMble, MEepIeHINKYISIPHBIE K TUIOCKOCTH OL
u nepecekatome e€ B Toukax Pi, Q. Haitnure P1Qi, eciu PQ =15cm, PPy = 21,5¢cm, QQ; =
33,5cm.

15.  Ilpsmas MB nepnenaukynspaa k croponam AB u BC tpeyronsauka ABC. Onpenenure
BuJ TpeyroapHuka MBD, rne D — npousBosnbpHas Touka npsmoit AC.

16. B tpeyronsnuke ABC cymma yrioB A u B paBna 90°. IIpsimas BD L(ABC). Hokaxure,
yro CD L AC.

17. Uepes Touky O mepecedenus nuaronanei nmapamwienorpamma ABCD npoBenena npsimast
MO tak, utro MA = MC, MB = MD. Jloka3ats, uto OM L (ABC).
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18.  Ilpsmas AM neprneHIuKyssipHa K IockocTh kBajapara ABCD, nuaronanu KoToporo re-
pecekarotcs B Touke O. Jlokazats, uto BD1(AMO) u MO L BD.

19. Uepes Bepminny B kBagpata ABCD npoBenena npsimas BM. U3BectHo, uto <MBA =
<MBC = 90°, MB = m, AB = n. HaiiTu paccTosiHue oT TOYkd M 710 BEepIIMH KBajapara, J0 mpsi-
Mbix AC u BD.

20. N3 touku A, HE mpUHAIEKAIIEH TIJIOCKOCTH O, POBEJAEHBI K 3TOM IIOCKOCTU MEPIEeH-
nukyisip AO u aBe paBHble HakiioHHbIe AB n AC. U3BectHO, yTo <OAB = <BAC = 60°, AO =
1,5cm. Haiitu paccrossHrEe MEXy OCHOBAaHUSIMU HAKJIOHHBIX.

21.  OpuH KOHeIl OTpe3Ka JISKUT B IJIOCKOCTHU O, & APYroi HaXOJUTCS OT HE€ HA PACCTOSHUHI
6cm. Haiitu paccTosiHue OT cepeAHbI 3TOT0 OTPE3Ka 0 INIOCKOCTH.

22. KoH11bI 0Tpe3Kka OTCTOST OT IUVIOCKOCTH O Ha paccTosiHuAX 1cM u 4cm. Halitu paccrosiHue
OT CepeIMHBI OTPE3Ka /10 MIIOCKOCTH.

23. PaccTosinue ot Touku M 110 Kaka0i U3 BEPIIMH MPaBHWIbHOTO TpeyrojabHuka ABC paBHO
4cm. Haiitu paccrostaue ot Touku M 10 (ABC), eciiu AB = 6¢m.

24, N3 touku M mpoBenén neprnienauxyiasip MB k miockoctu nipsimoyronbarka ABCD. Jlo-
Kaxute, yTo TpeyronbHuku AMD u MCD npsimoyronbHble.

25.  Ilpsmas AK meprieHAuKysipHa K IUIOCKOCTH MpaBWIIbHOTO TpeyroiabHuka ABC, a Touka
M — cepenuna croponsl BC. Jokaxute, uto MK L BC.

26. Otpe3ok AD nepnenaukynspeH MiaocKocTH paBHOOenpeHHoro tpeyroibHuka ABC. AB

= AC =5cmM, BC =6¢cMm, AD = 12cMm. HaliTu paccTosiHEe OT KOHLIOB oTpe3ka AD mo mpsimoii BC.
27.  Yepes Bepmmny A npsimoyronsHuka ABCD nposenena npsimas AK L (ABC). KD =6¢wm,
KB = 7cm, KC = 9cm. Haittu: paccrosiaue ot Touku K o (ABC), paccTosiHre MeXTy NPSIMBIMH
AKwu CD.

28.  Yepes BepumHy B kBagpara ABCD mnposenena npsimas BF, nepnenaukysspHas ero
wiockocty. HaliTu paccrosiHue oT Touku F 10 mpsMBbIX, copepiKallluX CTOPOHBI M JUaroHajiu
kBazapara, ecini BF= 8am, AB = 41wm.

29. Ilpsmas BD mepnenmukynspaa k mutockoctu Tpeyroipauka ABC. BD = 9cm, AC =
10cm, BC = BA = 13cwm. Haiitu: paccrosaue or D go npsmoit AC, miomaab TpeyrojibHUKa
ACD.

30.  Yepe3 BepmuHy mnpsimoro yria C paBHOOEAPEHHOrO MNPSMOYTOJIBHOTO TPEYroJbHUKA
ABC nposenena npsimasi CM, neprieHIuKy/IsipHas ero miockoctu. HaliTu paccTostHue OT TOYKH
M no npsimoit AB, eciiu AC = 4em, CM = 247 em..

31.  Yepes Bepunny B pom6a ABCD nposenena npsamas BM_L(ABC). Haiitu paccrosiHue ot
TOYKH M 110 IPSIMBIX, COZIEpIKAIINX CTOPOHBI poMoa, eciit AB=25cm, <BAD=60°, BM=12,5¢cm.
32. U3 Bepmmnsl B Tpeyronsanka ABC, ctopoHa AC KOTOPOTo JIEKHUT B TUIOCKOCTH O, TIPO-
BEJIEH K ATOMU IIockocTu neprneHaukyissp BB1. Haiitu paccrosnue ot touku B no npsmoit AC n
1o a, ecnu AB=2cMm, <BAC=150° u nByrpannslii yron BACB; paBen 45°.

33.  Karer AC npsimoyronsHoro TpeyroibHuka ABC ¢ mpsimbiM yriiom C JIEKHT B TUIOCKOCTH
o, a yroi Mexy miockoctsimu o 1 (ABC) pasen 60°. Haiitu pacctosinue ot Touku B 10 o, ecnu
AC=5cMm, AB=13cm.

34.  Pebpo CD rerparnpa ABCD nepnenaukyisipHo K miaockoctu ABC, AB =BC =AC =6cwm,
BD = 3\/7 cm. Haiinute nyrpanusie yriet DACB, DABC, BDCA.

35. Haiiti quaroHaiie mpssMOYTOJIBHOTO Mapalie/IeIuIIe/ia, €ClIA ero H3MEPEHUS PAaBHBI 8CM,
OcmMm, 12¢cMm.

4. KowmrnekT onieHouHbIX 3ananuit Ne4 Pa3nen 3. Tema 3.2.BekTopsl B IpoCTpaHCTBE. YTOI Me-
KTy BEKTOPAMH.

BAPHUAHT 1 K BAPUAHT 2 K
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1. Jlausr Touku: A(2; -8; 1), B(-7; 10; -8), C(—

8; 0; -10),
D(-9; 8; 7). Haiigure:

a) yroJ Mex 1y BeKTopaMu AB u CD ;

0) paccTosiHUuE MEXAY CepeAMHAMU OTpPe3-
koB AB u CD.

2. JlaHBI BEKTOPHI a M b H: 2, ‘5‘ =2,
Aa;b) = 135°.
Haiinure ‘5—25‘.

3. B xyoe ABCDA;B1C;D; Touka K — ieHTp

rpanu DCC1D;. Beruucaure yromn mexny
TPSIMBIMHU:

a) BC1 n AK,

6) BlD )51 AlK.

1. Jaus Touxu: A(5; 0; 1), B(0; -1; 2), C(3; 0;
1),
D(-2; —1; 2). HaiiguTe:

a) yrol Mex/1y BeKTOpaMi AB 1 CD ;

0) paccTosiHHEe MEXIY CepeIuHAMH OTPE3-
xoB AB u CD.

2. JlaHBI BEKTOPHI a U b ‘5‘: 1, ‘5‘ =2, 4(5; 5)
=120°,
Haiinute ‘25—5‘.

3. B kyoe ABCDA;B;1C1D; Touka K — ieHTp

rpanu ADD1A;. Beruuciure yroa Mexay
HPSIMBIMU:

a) BBy u BK:

6) A1C1 n BlK.

BAPUAHT 3

1. Jlans! Toukn: A(1; -5; 0), B(-3; 3; —4), C(-
1;4;0),
D(-5; 6; 2). Haiinure:

a) yroa MexIy BeKTopamu AB u CD ;

0) paccTosTHUE MEXIYy CepelMHaMU OTPe3-
koB AB u CD.

2. JIaHbBI BEKTOPHI amb: ‘5‘: 2, ‘5‘ =3,
Asb) = 150°.

Hainure

5—26‘.

3. B kyoe ABCDA;B;C;D; Touka K — nieHTp
rpanu ABCD. Beruucnure yromn Mexay
IPSMBIMH:

a) CC1 u D]_K;

6) A]_B n C]_K

BAPUAHT 4

1. Haus Touxu: A(6; 1; 2), B(1; 0; 3), C(5; 3;
4),
D(0; 2; 5). Haitnure:

a) yroJ Mex1y BeKTOpaMu AB u CD ;

0) paccTosiHHE MEXTy CepeMHAMU OTPe3-
koB AB u CD.

2. Jlanbl BEKTOPHI @ 1 b : ‘5‘: 3, ‘5‘ =2, 4(5; 5)
=120°.

Hatigute

25—6‘.

3. B xyoe ABCDA;B1C1D; Touka K — ienTp
rpanu ABCD. Beruucnure yron Mexmay
NPSMBIMH:

a) BC; u D+K;

6) B]_D nu C]_K

BAPUAHT 5§

1. Jlanwr Toukn: A(2; -9; 1), B(-6; 1; -7), C(-

BAPHUAHT 6

1. Hansl Touku: A(1; —4; 0), B(-5; 0; -2), C(—




31

7,0;-9),
D(-9; 8; 3). Haiigure:

a) yrol Mex Iy BeKTopamu AB u CD |

0) paccTosTHUE MEXKIY CepeIMHAMU OTPE3-
koB AB u CD.

. JIaHBI BEKTOPHI a U b : H: 243, ‘5‘ =1,
a;b) = 150°.

Haiinure ‘5—25‘.

B xyoe ABCDA;B1C1D; Touka K — nieHTp

rpaau ADD1A;. Beraucnure yroa mexmy
PSIMBIMHU:

a) AC; u CK;

6) A:D; u BK.

3, 1,0),
D(-5; 7; 4). Haiigure:

a) yroJ Mex1y BeKTOpaMu AB u CD ;

0) paccTosIHHE MEXIy CepeIMHAMH OTPE3-
koB AB u CD.

2. JlaHBI BEKTOPHI a U b ‘5‘: 1, ‘5‘ =22,
Aa;b) = 135°.

Haiinure ‘25—5‘.

B xy6e ABCDA;B;C1D; Touka K — nieHTp

rpaan DCC1D;. Beraucnure yrona mexmy
PSIMBIMHU:

a) A;B; u BK;

6) AC 11 AK.

BAPUAHT 7

. JMansl Touku: A(2; —4; 1), B(-1; 1; -3), C(—
2;7,-3),
D(-9; 6; 1). Haiinure:

a) yroa Mex Iy BeKTopamu AB u CD ;

0) paccTosTHUE MEXIy CepelMHaMU OTpe3-
koB AB u CD.
. JlaHBI BEKTOPBI aub: ‘5‘: 4, ‘5‘ =1, 4(5; B)
=120°.
Haiinure ‘5—25‘ .
B ky6e ABCDA;B;1C1D; Touka K — nieHTp

rpanu ABCD. Beruncnure yromn Mexay
IPSMBIMH:

a) AD; u AK;

6) AD 1 B{K.

BAPUAHT 8

1. Hansl Touku: A(2; -3; 1), B(-7; 10; -9), C(—
8; 0; -9),
D(-9; 7; 1). Haiinure:

a) yroJ Mex 1y BeKTopamMu AB u CD ;

0) paccTosiHHE MEXAY CepeTuHAMH OTPe3-
koB AB u CD.

2. JIaHBI BEKTOPBI aub: ‘5‘: 1, ‘5‘ = 243,
a;b) = 150°.

Haiinure 2a-b

B ky6e ABCDA;B;C;D; Touka K — nieHTp
rpanu DCC1D;. Beruucnure yrom Mmexmy
PSIMBIMU:

a) BD; 1 AK;

6) BB1 11 AcK.

5. Kommuiekt oneHounbix 3aaanuii NeS Paznen 3. Tema 3.4. Pemenue 3anad. KoopauHath! 1 Bek-

TOPBI B IPOCTPAHCTBE.
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Bapmuanr 1 Bapuanr 2

1. Haiinure ckanspHoe npousBejenue a - b, | 1. HaiiauTe ckansgpHoe npousseneHue a - b,
eCIIH: eCIIH:

a|-3 [b]-4, £a:)=120° a|-s. [b|-1 £[a:)=135°

2. Tlpu KakoM 3Ha4eHUH 71 BEKTOPBI a {21, —3; | 2. Tlpu KakoM 3Ha4eHUH 1 BEKTOPHI a {5; 2n; —

Bapuant 3 BapuanT 4

- -

1. HaiinuTe ckansipHOE MPOU3BEICHHE a-b, 1. HaiiguTe ckansipHOE MPOU3BEICHHE a-b,
€CII: €CII:
a

|a|-4. [B]-s5. £(8:b)=150°. -7, [b|-2, £(8:)=120°

2. TIpu KakoM 3HaYeHUH 71 BeKTophl a {3; —2n; |2. Ilpu kakoMm 3HayeHuM n BekTopsl a {1; -5;

Bapmuanr S Bapuanr 6

-> ->

1. Haiinure ckansipHOe MPOM3BEIEHHE a - b, 1. Haiinure ckansipHOE NPOM3BEJIEHHE a - b,
€CIIH: €CIIH:

a|-2 [b|-5, £(a:)=135° a|-s, |b|-3 £(a;b)=150°

2. Tlpu kakoM 3Ha4eHun 1 BeKTOpsl a {-2n; 1; | 2. Tlpu KakoM 3HaYeHUHN 11 BEKTOPHI a {-57; 4;

6. KommiekT onienounsix 3ananuii Ne6. Paznen 4. Tema 4.6. bokoBas 1 moiHast TOBEPXHOCTh
MUPaMUJIBL, 00bEM TUPAMU/IBL.

1. B npsMoyronbHOM napasuienenumneie CToOpoHsl ocHoBaHui 12¢M u Scm. Jlunaronanp na-
pautenenurmena o0pazyer ¢ INIOCKOCThI0 OCHOBaHMs yrodl B 45°. Haiitu 60okoBoe pedpo.

2. OcHoBaHue npsiMOd mpu3Mbl — poMO ¢ auaroHanssMu 10cm u 24cM a BbICOTAa IPU3MBI
10cm. Haiitu 60mblyro AMaroHanb MpU3MBbI.

3. CropoHa OCHOBaHUS IPABUIILHOM TPEYroJibHOW NpU3MbI 8cM, O60KoBoe pedpo 6¢cm. Haii-
TH TIJIOLIA](b CEYEHHUs, IPOXOAIIETO Yepe3 CTOPOHY BEPXHET0 OCHOBAHMS U NMPOTUBOJIEKAILYIO
BEPIIMHY HIKHETO OCHOBAHMSL.

4.  Yepes3 aBa MpOTUBOJISKAMUX peOpa KyOa MPOBEICHO CEUYECHHE, TII0MAb KOTOPOTO 642
cM?. Haiitu pebpo Kyba U ero 1uaroHais.

5.  JluaroHanb TpPaBUJIBHOM YETHIPEXYTOJbHON MpU3MBI 00pa3yeT C IJIOCKOCTbIO OOKOBOM
rpanu yroa B 30°. HaiiTu yroi Mexay JuaroHajablo U MIOCKOCThIO OCHOBAHUS.

6.  OcHoBaHHE NPSAMON MPU3MBI — TPEYTOJIBHUK CO CTOpOHaMU 5cM u 3cM u yriom B 120°
Mexay HuMmu. Hanbompinas u3 miorianeir 00KOBBIX TpaHel paBHA 35cm?. Haiitn mwiowmaas 60Ko-
BOI MOBEPXHOCTH NPU3MBI.

7. OcHoBaHHE TPSIMOTO TapaJUIeNICHIe a — MapauieJIorpaMM CO CTOPOHaMHU 8cM U 15¢cMm u
yriaomM Mmexay HuMu B 60°. MeHbllas M3 IUIOMIa/Ied JUaroHalbHbIX ceueHui paBHa 130 cM?.
HaiiTu ruiomans NoBepXHOCTH MapauieenuIea.

8. Haiitu 066éM npsimoit ipuzmel ABCA1B1C1, ecnu: a) <BAC=120°
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AB=5cM, AC=3cM u HanboubIas U3 TUIOMIaIei OOKOBBIX TpaHeit 35CM2; 0) <AB;C=60°,
AB;1=3cm, CB1=2cMm 1 nByrpanssiii yrona ¢ peopom BB mpsmoii.

9. Haiitn 00bEM npaBUIBHOMN 71 - YTONBHON MPU3MBI, Y KOTOPOH KaxK0€ pedpo paBHO a, ec-
mu:a)n=3,0)n=4,8)n=0.

10. HawuOosnpmias quaroHanb NPaBUIBHOMN MIECTUYTOIBLHON MPU3MBI paBHAa 8CM U COCTABIISIET C
60K0BBIM pedpoM yroia B 30°. Haiiti 00BEM Ipu3MBI.

11. Jlana npaBujibHAasg TpeyrojbHas nupaMmuaa

a) Haiitu omane O0KOBOI MOBEPXHOCTH M 00BEM MUPAMHUIBI, €CITU JJIMHA OOKOBOTO peod-
pa 12cM, yrost HakIoHa OOKOBOTO pedpa K OCHOBAHHUIO 30°,

b) Haiitu cropony ocHoBaHus, 00KOBOE peOpO U BBICOTY MHUPAaMUIbBI, €CIU arnodeMa paBHA
6+/2 , yron HakioHa GOKOBOI TpaHu K OCHOBaHHIO 45°,

C) Haiitu 06béM mupamuzpl, eciu BbicOTa paBHa 18cM, yrona HakJioHa GOKOBOro pebpa K
ocuoBammio 45°,

d) Haiitu muomanp moiHoi MOBEpXHOCTH, €CIIM CTOPOHA OCHOBaHUS paBHa 6CM, yros Ha-
KJIOHA OOKOBOM rpaHu K OCHOBaHUIO 60°.

e) Haiitu cTtopoHy OCHOBaHMS M IUIOIIAJb OCHOBAHMS MHpPaMUIbI, e€ciM anodema paBHa
15¢M, gvHa BBICOTHI 12¢M.

f) Haiiti mionans 60KOBOM MOBEPXHOCTH, €CJIM CTOPOHA OCHOBaHUS paBHa 15cM, BbICOTA -
12cm.

9) Haiitu nnuny 60koBoro pedpa u BBICOTY MUPAMUJbI, €CJIH TUIOIIAIh, OCHOBAHUS paBHA
93 cM?, oAb GOKOBOI IOBEPXHOCTH 36 cM’.,

h) Haiiti momans noiaHol NOBEpXHOCTU MUpPaMUbI, €CIU BbICOTa paBHA lcM, 00bEM mIu-
pamubl - 343,

12. Jlana npaBuIIbHAS YETHIPEXYTOJIbHAS THPAMHEJIA

PemmTs Bee 3amaum [u1st 4ETBIPEXYTOJIBHON MUPaMUIbI.

7.Komruiekt orenounsix 3aganuii Ne7 Pasnen Tema 4.8. Pemenue 3a1ad Ha HaX0KIEHUE TLIO-
1a/IeH MOBEPXHOCTEH U 00bEMOB MHOTOTPAHHUKOB

OnpenenuTs MONHYIO TOBEPXHOCTh M 00bEM MPEICTaBICHHON MOIen MHOTOrpaHHuKa. (MHo-
TOTpaHHUK M3TOTABIIMBACTCS KYPCAaHTOM JOMa)

8. Kommiekt onenounbix 3aganuit Ne 8. Paznen 4. Tema 4.15. Pemenue 3anau. Tena BpamieHust

1. Beicota nununapa 10cM. Pagnyc ocHoBanus — 2cM. HaiiTu miomaap nojaHoM MOBEPXHO-
CTU ¥ 00BEM IUITUH/PA.

2. Juametp nununHapa 6¢M. YToa MeXay AUaroHajabio OCEBOT0 CEUEHUSI 1 OCHOBAHUEM 30°.
Haittn nnomaas moJiHOM MOBEPXHOCTH.

3. JlnaroHanb oceBOro ceueHust 8cM. YToi MeXIy IUaroHajlbl0 U OCHOBAaHUEM 60°. Haitru
00pa3ymolyro U paanyc.

4, Pamuyc paBeH Scm. Yrom Mexay AMAaroHajabl0 OCEBOTO CEUYEHUS M 0Opa3yrolen 45°,
Haiitn 00bEM mumuHIpa.

S. O6pasyromas 12cm. [Tnomans oceBoro ceueHus 48cm®. Haiitn 06BEM LUIUHAPA U yTOJl
MEXK]ly JUArOHAJIbI0 OCEBOT0 CEYEHUSI 1 OCHOBAHUEM.

6. JlnvHa OKpyXKHOCTH OCHOBaHuUs 61 cM. /naronans oceBoro ceuenus 10cm. Haiftu mio-
1ab MOJHON MOBEPXHOCTH UIIUHIPA.

7. Bricota unnunapa 9cM. Ilnomans ocHoBanus 4n cM?. Haiitu IUIOLIAb TIOJIHOW MTOBEPX-
HOCTHU LIMJIMHAPA.

8. IImomans ocHoBanusa 9w cM>, IInomans oceBoOro ceueHus 36 cM?. Haittu 06bEm OUJINHI-
pa.

9. Huamerp munuaapa 16cm. [Tnomans 60KOBOM MOBEPXHOCTH 567 cM?. Haiiti 00béM u-

JMHJIPA.
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10.  OOpazyrouias koHyca 6¢cM, paguyc — 3cMm. Haiftu 00bE€M 1 TuIomaas MOJTHON MOBEPXHO-
CTH KOHYCA.

11. Huametp konyca 12cM, Beicota — 8cM. HailTu momaae mosiHONW MOBEPXHOCTH KOHYCA U
IUIOIAb OCEBOTO CCUCHUSI.

12.  JlnuHa OKpPY>KHOCTH OCHOBaHHS 47 CM, BBICOTA KOHYca — 6¢cM. Haiitu 00béM 1 00pa3yro-
IYIO KOHYCA.

13.  OGpasyromas KOHyca — 5CM, ILIOWIas ocHoBaHMs - 91 cM?. Haifti 06BEM 1 ILIOLIAIb
0CEBOT'0 CEYCHHUSI.

14.  OGpasyromias KoHyca — 12¢M, yroy HakJIoHa o6pasyromieil K mIockocTu ocHoBaHus 30°.

Haiitu tutomaaps OCHOBaHHS, PAIYC U BHICOTY KOHYCA.
15.  Paamyc KoHyca 3cM, yros Mexay oOpasyromieil u BeicoToi konyca 30°. Haiitu miomais
TIOJTHOHM TTOBEPXHOCTH KOHYCA.

16.  OOGpasyromas KoHyca — 6¢M, yroi pu BeplimHe oceBoro ceuenus 60°. Haiitu muiommais
OOKOBOM TOBEPXHOCTH, BHICOTY U 00BEM.

17.  Vron mexny obpasyromieii u ocHoBanuem 45°, Beicora 2cM. Haiitu o06pasyromyo u
IUIONIA/Ib MTOJIHOM MOBEPXHOCTH KOHYCA.

18.  OGpasyromas KoHyca — 9cM, ILIOMaxb GOKOBOH moBepxHOcTH 271 cM?. Haiiti 06béM
KOHYca.

19. BricoTta konyca — 8cm, 00bEM KoHyca 127 cv®. Haifti miomans HOIHOl MMOBEPXHOCTH
KOHYyca.

20.  Tlmomams chepsr — 2251 cm’. Haiiti 06EM miapa.

21.  mametp cdepsl — 16 cm. Haittu mtomans chepsl 1 00bEM mapa.

22.  Ilnomams oceBoro cedenns 20m cm’. Haiitu mwiommazns cepsl.

23. Pamuyc chepsr — 10 cM, paccTosiHue OT IEHTpa I1apa A0 ceKyllei miockoctu 3 cM. Haii-
TH TUIOIIA/Ib CEUCHHUS.

24, Juametp mapa — 24 M, paauyc ceuenus mapa 10 M. Haiitu paccrosinue oT 1ieHTpa 10 ce-
KYLIEN TUIOCKOCTH.

25.  JlnmHa OKpY»XHOCTU OoceBoro ceueHus 28m cMm. Halitu miiomans chepsl 1 06beM mapa.
26. Paccrosinue ot 1neHTpa 1mapa 10 ceKyuien miockoctu 3 cM. JJimHa OKpyKHOCTH CEUCHUS
8n cm. Haiitu o6beM mmiapa.

27.  PaccrosHUE OT IIEHTpa Imapa 0 CeKyIIeH MmIockocTu 6 cM. [lmomans ceueHus 64n oM.

Haiitu o0bem mapa.

28.  Pammyc cdepsr — 112 cm. Touka, nexaiias Ha MIIOCKOCTH, KacaTeNbHOH K chepe, yaaneHa
OT TOYKHM KacaHus Ha 15 cMm. HaiiTu pacctosiHue OT 3TOM TOYKHM A0 OirpKaiinei K Hel TOYKHU
cthepsl. Panuyc chepsr — 10 cm.

9. KommiexT onieHouHbIX 3a1aHuil Ne 9. Paznen 5. Tema 5.1. [IpeoOpa3oBanue BeIpaskeHH ¢
KOpHSIMH n-oii creneHn CteneHHas (QyHKIINs, €e CBOWCTBA
1. Beruncnure:

025 v_s—s—,ow_l -/7)°, (/4]
\/_\/_s—zﬁ,osﬂ ~%/-6)° , (23/6)
J064 | ﬂﬁ 054128, 73/(-7)° , (2310
Jos1, %263, 3152 024825, /(6" , (o6

2. Beruucnure:



w
W

11 11 3
b 3.pb2 02 : 0°; a2

2
11 51 1)
c?.c?; x % :x3; b2

1
T 1 55

a2
as-a’: y?2

E
11 133

) 2

b2.b3;

4. Berauciure:

53—\/5 ) 53+\/§ ' (6\/5

[b

)\/§

J

372 30742 ()"
63—\/§ . 63+\/§ , (6\/5)\/§

TNT=2 , VT +2 , (3\/§)m
5*. Beluuciure 3HadueHUe BBIPAXKCHUC!
167 - (0,00 +12-(7°f —16.2°-64 %,

625°-5°%.25+7-(4°) —25 % +(%j .
001 +12-(7°f —16-2° 6475,

6257-5°.25+7.(4%)" —25% +(%j .

10. KomrnekT oneHounbix 3aganuii Ne 10. Paznen 5. Tema 5.3. Permenne nppanmoHaIbHBIX
YpaBHEHU U HEPABEHCTB

1.Pemuth ypaBHEHUS:
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Vx+3=V5—x X+2 =X Vi+10=x—2
Vi+4=v2x—1 Jx—11=x Vi+1=1-x
Vi+2=vV3-—x Jx2-x—-3=3 Vi+11=x—-1
Vx—2=4 Vi—-x=x+1

—

vd—6x—x*=x+4
PR

Vv2x’+8x+7=x+2

2. Pemute HEepaBeHCTBA

Va4x—1 < —1

V3x—2 < -2

Va—-5x<8

Vx—-3<2

V6 —6x>6

Vi—72=2

3. Haiitu obmacts onpeaenenus GyHKIHHA

|6—I |21-|-2 |2-|-I

'1": ": "_

: | y [1 — y [x —
NI—FE “«ll X ‘\JI 8
|I—3 3—3x 3x

= 2= v= 2 i
N X N X N X

11. Kommuekr onenounsix 3aganuii Nell. Paznen 6. Tema 6.2 Pelenye nokasaTelbHbIX ypaB-
HEHU U HEPaBEHCTB.

1. . Cxemaruuecku n3zo0pasute rpapuk QyHKIUU
y=5+2y=01"%y=7"—1y=(*+2 y=05%y=0372
y=5%42 y=2%+3

2. PemmuTe ypaBHEHHS

YpoBenb A (6a30BblIit) YpoBeHb MpoUIbHBIN
23% =128 4,7%° %76 = 1 473 + 4% = 65,
5% = 25, 5x?-x-2 — 3¥2-_3%x3=¢6
6X=36 0?3 22‘1—9214‘4:0
3% = g1-2x 0.77%-07° = 078 3.-3% —-28-34+9=0
2% = 437 0,927 2% _3.2 —4=0
0,551 = 2,551, 0.2%-0.2% = — 32¢ _5.3% _3 =0
33)(—2 — 81x+1 0.2 -
3-x _ . 0.3% 5 —-5%—-600=10
27T =16 03703 =— 2% 4=
34-x — 97 0.3 4.2 —5-2"+1=10
52—I=125 05_1.053=ﬂ!5‘ 3'9x_10'3x+3=0
33—21‘ = 27 015 1 2x 1 x
5—x — -2 2 _ 0.2° (g) 5 <g) —6=0
4 64 0,2 -0,2° =

7373 =49
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0,6°
0,67 - 0,6° = ——
2. Pemute HepaBeHCTBa
1
X 2x+5
1 <i T 4,7%°x"6 < 1
2) 128 4773 < 0.25 5XF X2 >
x T 9-7% +49* < —14
[1) - 1 = 9* +12> 73,
3 243 gz 1 5-4% <16% +4
. = — X . 0X
3X>91—2X 2X<43—X 4 4x+6S5 2 x
) 1 9-7%+14 > —49
752 = —
49
54% > 25
3x3 > 27
(F? <6
36 -
257 > 0,25
6% > 36
1
32X—4 < —
9
22x+3 > 8
123%+6 > 144
37x3 > 81
1., - 1
(3) 27

(I
Q<16

1
(E)2X+1 > 169

12.KomruiekT oneHO4HbIX 3amanuii Nel2. Pasmen 7. Tema 7.2. CoiictBa jgorapudmos. Onepa-
s Jorapu(pMupOBaHUs.

2-(log . 49~ log, v27)-(log, 216 -10'2)

=

N

(log,10+log, 16— log, 5)-2°%,
(logs 4+l0g, 9)- (3% log ; 2)

log , (arcco{— %j —arctg (— V3 )j

12
15-log,| 6,7-3/27-4/3 +2,3-4/9-3/3 |°
3

w

B

o

S

15. |og6(31—3\/3\/§ 542 -§/95+ 30410 -2/625]
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7. 6-log, , 81-log,, 16 + (v3)*%:*

3
8. log:227 + 519012 14. 19921 (4 1 10g, 7)l0g, 7
109,45 6 09,4, 3
9. lg°4+ 4-1920 15, 1095400 _log;80 log, 25
log; 10 10956, 5 109;,5
10 log, 240 log, 15 +1og, 64 16. log, 384 log,192
log,,s2 logg, 2 log,s 4 log, 4
17, 109,135 log, 4O5+Iog9 97 17, 0,9 1095162 _ log,18
log;s3  log;3 log,9 log,,9
1 109,120 _log,15 log, 36 log, 144
log; ;3 10g, 2 18. 22 | B
, 00,4 log, 4
13, log, 25 log, 400

109,002 10g; 5 2
19. log 624 + l0g 36216 + log ¢9 + 14-log,  125-10g,5 32+ (\/5)'09 518
20. log 1575 + 109 22515 + l0g 1545 + 4-log, 7 128-log,, 27 + (\/5)'09 9
21. log ¢4 + log 366 + l0g 69 + 14-log, ;125 log,; 32+ (\/§)|09 Kz
22. log,(81-4/3)-log,(125-10 )log . 5
23. log,, log, \/%
24. log,(216-3/36)-log,(8-10*)

1of 1
25.1g 25 + Ig W
1 12\/671
1 7f+1 3I 2
27. Iogy(B_j Iog{ PG

Y/
28. log,| 4sin +lo cos +log,| 2sin—
o502 ) g, 05 g 25n%2)

29. log, cos——sm—]+log2 sin~ Iogz(cos£+sin1j
8 16 16
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Iogz(4sin2] Iogz(lzsingj
30. _

log, 2

2log, 2

'093(139 Z) log ﬁ(ﬁtg Zj

31.
4log,, 3

log, 3

32.

l0g,(5-7 )+ log, (32+10y7) 1

2|09259 |0g49

33.

34.

35. log,

36. log,

|09121(\/§ _1)+ Iog7(24+ 2@)_ 1

2|09ﬁ11 Iogﬁll

13'09@ \/m " 11|09121(\/§—3)2

77+ Ioga(9 cos%} -log, 18+ log,’ 2)

12+2 Iogz(singj -log,12—log,’ 3j

69 8

37. log,

9
(3—\/5_\/§+5_\/§+1j.(4_\/§)_31j

10 32

38. log,

39, 49 e

40.

5 log_ .0 (oos 105°+cos15° )

48
[3_\@—\/§+2—\/__1j.(6+\/§)+98J

in750sin15? |

+ Iogzl(log2 27-log, i/E)

_ |ogs(|095 36-log; \/125)

13. KomrekT onieHouHbIX 3aganuii No7. Pazgen 7. Tema 7.5. Pemienue norapupMudeckux
ypaBHEHU U HEPABEHCTB.(ayJUTOpPHAs caMOCTOsATEIbHAas paboTa)

Pemure ypaBHeHus:
log 2(3x +1) =3,
log s(2x - 4) =2
loge(8 —x) = loge 9
log,(x+7) =2
logs(—2—x) =1
logs(=5—x) =1
log,(5 —x) =2
logi(5 —x) = -2
5
log,s(2 —3x) = 0,5
log,(x+1) =3
log;,(2x+1) =2

logs(3x — 2) = logg(5 — 2x)

logi(2x +5) = log1(1 — x)

log,(3x +2) =log,(2 — 5x)

log1(4x —1) = logi(2 — x)
3 3

log.(2x — 4) = log.(x + 7)

log:(2x — 4) = logc(x + 7)

Eluggﬂx = 1 Elngzx = 10x

log, (6x) = log, 20 log, 4
log, (4x +23) - log, 5 = log, X
lg(x+7)-1g (x+5) =1
log; (3x) —log; 4 = log, 8
log, 4—log,(x—1) = log, 2

logy;(x +4) +1logy,(x = 7)

=logy1(7 — x)
21log, x = log, 360 — log, 10;
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logz(5x—1) =2
log,(2x—3) =1
logs(3x+1) =2

YHpocTuTs BbIpaxe- YKaxxure NpoMexXyToK, KoTo- | Haliqure cyMMy KOpHEH ypaBHEHUS

HUEC W HaiiTh x: |g X | poMy IpHHAIICKUAT KOPCHD loa. x2 = lo 9% — 20
=1g8+21lg5-1g 10 - | ypaBHeHuUs 9s gs( )

g 2, logs (4—x)+logs2=1 lg (4x-3)=2Igx
lgx=1g12-1Ig3+ logos (5—2x) -logos 2=1
2lg7 -1g14

Pemnre HepaBeHCTBO
log, x > 4 logs(4-2x) =1 log.(2x + 3) = log,(4 — 2x)
log,x <2 logs (5—-2x)>1

logs(x+2) <3

log.(4—2x) = 2

lg(x+1)<2

logp1x > —1

14 KommuiekT oueHouHbIx 3aganuid Ne 14. Paznen 9. Tema 9.3 Cunyc, KOCUHYC, TAHT€HC CYMMBI
Y pa3HOCTH BYX yrioB. CHHYC M KOCUHYC JIBOMHOTO yria. @opMyIibl MOJIOBUHHOTO YTIIIa.

1 +sin? ¢ cos(mt-a.)-coS(27m-0.)+C0SaL sin(a + B) — cosa - sinf
1 2t . Vs i _ - i
Ttg sin (-o0)-cos( - -a) sin(a — B) + cosa - sinf8
1 . 2 sin2t )
————— +cos-t — sint
1+ ctg=t cost
. sin40°
tgot-(—1+ i t) sin20° sin(a — B) + 2cosa - sinf
i Cano 2cosa - cosfp —cos (a — fB)
ctg?t- (—1+——) sin80 sin6t
cos™t sin40° 2
. coslt cos=3t
sin“t — T
ctg(~ ]ﬂ g 2sin® «
coszt—L tgo - (cos® o —sin? o)
tg(—t) - ctgt
3. Haliziute 3HaueHWe BHIPAXKEHHS [TPU 331aHHOM 3HAYEHHH X.
2 2 2 T > 2 .3 =
cos®x — ctg® x + sin® x, Apu X = 8v2-(cos”x —sin"x) ppp* T 3
1 T -
cosﬂx_l’ pHx =g cos®x — ctg® x + sin® x, npux = o
T
2 2. gl 2 = _ = 2 2 T
cos”x +tg” x ctg”x +sin” x,npu x 3 8V3 - (sin? x — cos?x), Hpux=E

15.Kommnekt oueHouHbIxX 3ananuii Ne 15. Paznen 9. Tema 9.7. Tpuronomerpuueckrue ypaBHEHUS
U HepaBEHCTBA. (ayIUTOpHAs caMOCTOsITeNIbHas paboTa)
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1. VYpaBHeHus, pemaeMble pa3aoKEHUEM HA MHOXKUTEIH UM MPUBOAUMBIE K KBaIPATHBIM.

V16— x2-sinx=0; (V2cosx-1)VaxZ—7x+3=0; - _1

2 cos?x’

2 cosz’Z—C+\/§cos§: 0; 4 cosz(x—%)—?, =0; sinzx—lz_z‘/isinx- 3V2=0;

VZ2tgx + 2|sin x| = 0; 5 -5 sin 3(x — x) = cos® (3 — 3X);

sin x + cos? 2x + cos? (3?"+ Zx) +2cosxtgx=1.

2. OmHOpOAHBIE YPABHEHUS.
/3 sin 3x = cos 3x; V2 sin 17x = V6cos 17x : sin’ g = 3c032§ :

2 sin? 2x - 5sin 2x cos 2x + 2c0s?2x =0;  55sin® x - 14 sin X cos X - 3c0s’ X = 2;

4sin®>-3=2sin>cos=; sin (Z+2x) +cos (5 —x) =0; [sinx|=|cosx|;
@sin(n—§)+3sin(§—§):0; sin? X - 5c0s X = Sin X €Os X - 5sin X;
sin? X + 2 sin ( —X) €0S X - 3 c0s® (21— X) = 0;

3. Ilpumenenue hopMyi cuHyca U KOCHHYCA CyMMBI (pa3HOCTH) apTyMEHTOB.

\/Esin(z—f) +sinZ = E;ﬂsinx— V2 cosx = 1; V3cosx + sinx =1
4 2 2 27 2 2
4. Tlpumenenue GopMyi IBOHHOTO apryMeHTa.
1) Pemmre ypaBHEeHHE:
2 -cos2x+3sinx=0; 26 sin X cos X - cos 4x + 7 =0;
sin* x + cos*x = sin x cos x; Sin2x +2sinx =2+ 2cos X;

2) Haiinure HanOONBIINIT OTPUIIATETIBHBINA KOPEHb YPABHECHHS:
3sin2x +cos2x =1; 4sinx +sin 2x =0, x €[0; 2x]; cos 4x + 2 sin 4x = 1;

2 T .2 T V3 _ .
oS (3X+Z) - sin (3X+Z) t = 0;

3) CkonbKo KOpHEi UMeeT ypaBHEHHUE Ha 33JaHHOM OTpE3Ke:

(cos x - sin x)? = 1 - 2sin 2, x €[22%; 227,

5. IIpumenenue GopMys MOHMKEHUS CTEHICHH.

1

E.

2) Haiigute KOPHU ypaBHEHUS, yOBICTBOPSIONINE HEPABCHCTBY [X| < 4:

4 sin®x + sin?2x=3: 4 cos’2x+ 8 cos’x =7.

1) Pemmre ypasHenue: sin? (2x — %) = %; cos® (3x — %) =

6. Pemienue TPUrOHOMETPUUECKUX YpaBHEHUH IMyTeM MpeoOpa3oBaHUsl CYMM TPUTOHOMETPH-
4eCKUX (PYHKIUI B TPOU3BEACHHUE.
1) Pemmre ypaBHEeHHE:
sin 3x = cos 2X; sin (7 + xX) = cos (2x + 9n); 1 + cos 6x = 2 sin? 5x;
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sin®x + sin?3x = 1; 2 sin?3x—1=cos?4x - sin?4x; tgx +1tg5x=0;
sin X + sin 3x + cos X + cos 3x = 0;
2) CKOJBKO KOpPHEH MMeeT ypaBHEHHE (HalIuTe KOPHU YpaBHEHHs) HaA 3aaHHOM IIPOMEKYT-
e: sin 2x + sin 6x = cos 2x, x €[0; 7]; 2c0s”x — 1 = sin 3x, x €[0; 7;
cos 6x + cos 8x = cos 10x + cos 12x, x €(0; 2,5); 2 cos’x - 1 =sin 3x, x € (0; 2,5).

7. PelieHue TpUrOHOMETPUYECKUX YPAaBHEHUHN ITyTeM peoOpa3oBaHus MPOU3BEICHUN TPUTO-
HOMETPUYECKHUX (QYHKIUI B CyMMYy.

. . 5 3
1) Pemmre ypasuenue: Sin 3x COS X = $in =~ COS =~ €0S 2X COS X = €0 2,5X c0s 0,5x

2) HaiinguTe HaMMEHBIIHIA TOJOKUTEIBHBIN U HAaMOOJIBIINI OTPUIIATEIbHBINA KOPEHD ypaBHE-
Hus: Sin x sin 3x = 0,5; cos x cos 3x +0,5 = 0.

8. PemieHue TPUrOHOMETPHUYCCKUX YPAaBHEHUI MTyTeM peoOpa3oBaHusl BepakeHus A Sin X + B
cos X k Buay C sin (X+t).

cos 2x + /3 sin 2x = V2; sin5x-cosSx:§; sin§+cos§:1;
4sinx-3cosx=5; 3'sin 2x + 4 cos 2x = 2,5; 5cos§ - 12sin g =6,5
Pewnte HepaBeHCTBO:
sinx > —0,5 x 3 2cos’x+cosx—1>0
2 cos5 < —- cosx —2cos?x <0
cosxs—7 V3 —4sin?x —2sinx+2<0
V3 sm4t>7 V2sin2x —sinx > 0
sin3t > ——
2 X m V2
cosx < 0,5 cos (E + §) < _17
X
(Pt
sm(2 6) 5

16. Kommutext oneHounsix 3aganuii Ne 16. Pazmen 10. Tema 10.4. [Ipon3BoaHbIE TPUTOHOMET-
pudeckux pyHkuui. [Ipon3Boanas cioxHOW QyHKINU. (ayIUTOpHAs cCaMOCTOsTENbHAs paboTa)

Bapmuanr 1
1. HaiiguTe npon3BoIHYO (QyHKIMU:

a) (2—3x)4; 6) x%—sin X; 6)sin x —3C0S x; 2) cos(%—%),z, Haiiure

. T T
3HaueHUE MPOU3BOAHON (PYHKIIUU f(x)=0,5sin (ZX + Ej B TOYKE X, = E .

3. Haiiute mpon3BOAHYIO (PYHKITUH:
a) x*sinx; 6) 3sin’ x +tgx; 6)/CoS x .

4. Haiire npoussommyio dymkmmn 1 (X) =+—x>+5x—4 mnpu l<x<4,

Bapmuanr 2
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1. HaiiguTe npou3BOAHYIO (QYHKIIUH:
. T
a) (5x+7)5; 6) Jx —Cos x; 8) tgx — 2 COS X; e)sm(Bx—Z)
.2. Haiinure 3HaueHUe MPOU3BOAHON (YHKIIMH

f(x) =0,5008(3X—%j B TOUKE X, :%,

3. Haitnure npoun3BoHy0 GYyHKIIUH:

a) 2x°cosx; 6) sin® x —ctgx; 8)V1—2x* .

4. Ilpu KakuxX 3HAUYEHUSAX X 3HAUYEHHE MPOU3BOTHON (DYHKIUU

f (x) =5(sinX — cosX) + /2 cOS5X pasio 0?

17. KommnexT oueHounbix 3aganuii Ne 17. Paznen 10. Tema 10.4. [Ipou3BoiHbIE TPUTOHOMET-
pudeckux pynknuii. [IponsBoaHas cI0KHON QYHKIUH. (AyAUTOPHAS CaMOCTOsITeIbHAs padoTa)
1.Haitnure npon3BogHbIe PYHKITUI:

— sin4x cos 3x — (2 — 5x)%° tq7x + (14x)%
V5x + 1.7 + ctq05x +1  e® —V2x+3  1.5:1.23% — 1.5¢%5%
2502x—-3)"3—-In25x  sin(7 — %x) + log; 4x glogos(;x)
ﬁctq(l — \/7x) —2V7x 47
(4x — 2)3 + sin 6x cos 5x + (4 — 3x)05 tq8x — (16x)%
\/m —ctq0,4x —1 e% — (3x)% —7 2,5-14%% 4 25¢05%

1 3 3
1,55(2x +5)"3 +In1,5x cos(8 — Zx) + logg 6x glogm(g X)

1
(4,4x + 4)? —sin 5x cos3x — (7 — 7x)%° tqllx + (22x)2
J5x +57+ctq0,7x+1  3,5-1,8% +75e%*  —Vix —e7* - 0.7

9 1 1
Hsin(9 — §x) +loge4x tqllx + (22x)2 3.5(2x —3)™° +1n3.5x

(2x — sinx)®

y = (7x? — 3x = 1)1? 3 y =cos™3x y=+/x2-2%
2. Haiinute mpon3BOIHYIO0 (DYHKIIMH B TOUYKE Xo

1. (x) = ﬁ?xo =4 11. (1x) = sin I.%x + 17. ,(CX)—Z_xf- — 2x3 — 3x,
2. fx)=2,x =9, X0 =T oS¢
' U 12. f(x) =5 2%, %, = 18. /() = (x = 2)(x +
4. f(x)=Vx +x%x,=8; 13. f(x) =7 Xo =72

o ! X e %, xy, =0; f(x) = (x + 2)Vx,
5. f(x) =x—=,x9 = —2; 0T Xy = 4

x-1 14. f(x) =2~ 0~

6 [ ="x =1 (eX = x), %0 =;
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7. f(0) == x0 = =3; 15. £(x) = V2x,x, =
8. f(x)=x?sinx,x, = 2m; 16 ]20’( )
0. f(X) — \/; . X) =
cos(x),x, = 7; Vx +0,5x2,xy =
:I.O.f(x)zt‘gx_cosx’xo= 2
0;

1. Haiity 3HaYeHHUs X, TP KOTOPOM 3HAUEHHE TIPOM3BOAHON (QDYHKIIUK PAaBHO HYIIIO;
T0JI0KUTENHHO; OTPHIATENILHO:
flx) =x3—2x fxX)=—x?>+3x+1 f(x)=2x3>+3x*—12x—3

y = (x —3)%(2 + 5x)° y = 2x3 — x? y = x°—5x3 - 20x
_ =—3x%+2x* +4 —x2 42
N y = —3x x y=xt 4

18. KommnekT onenounbix 3ananuit Nel8. Paznen 10. TemalO.7. MccnenoBanue GyHKIUN 1
nocTpoeHne rpaduKoB. (ayAUTOPHAS CaMOCTOSITeIbHAS paboTa)

1. Hccnenyiite GyHKIHIO C TOMOIIBIO 2. Hccnenyiite GyHKIHIO C TIOMOIIBIO
IPOM3BOIHON U IMOCTPOUTE ee TpaduK: IIPOM3BOIHON U MOCTPOUTE ee rpaduk:
f(x) =3x—x° f(x) = x> — 12x
3. MHccrnenyiite QyHKIMIO C TOMOIIBIO 4. Hccnenyiite QyHKIUIO C TOMOIIBIO
IPOM3BOIHON U IMOCTPOUTE ee TpaduK: IIPOM3BOJIHON U MOCTPOMTE ee rpaduxk:

1 5
f(x) = gx3 —12x f(X) = 5x - §x3
5. Uccnenyiite GyHKIUIO C TOMOIIBIO MPO- 6. Uccnenyiite GyHKIUIO C TOMOIIBIO MPO-
M3BOJIHOM U TIOCTPOMTE ee rpaduK: M3BOJIHOM 1 TIOCTPOiiTE ee rpaduK:

1 3 1
fx) ==x*-3x -1 fx)=2+=x — =X

4 2 2
7. ccaenyiite pyHKLUIO C TOMOIIBIO MTPO- 8. Uccnenyiite pyHKIUIO C TOMOILBIO MTPO-
M3BOJHOMN U MOCTPOMTE ee rpaduK: M3BOJHOW U MIOCTPONTE ee rpaduK:

1 4 13

f(x)=1+4x-§x f(x)=§x -X+ 3
9. Uccnenyiite QyHKIMIO C TOMOILBIO 10. Hccnenyiite GyHKIMIO C TOMOIIBIO
IPOM3BOIHOMN ¥ MOCTpoiiTe ee rpaduk: f(X) NPOM3BOIHOM U mocTpoiite ee rpapuk: T(X)
= 4x% - 6X° =3 —x°
11. Hccnenyiite GyHKIHIO C TOMOIIBIO 12. Uccnenyiite QyHKIMIO C TOMOIIBIO
MPOM3BOIHON U MIOCTPOUTE ee TpaduK: MIPOM3BOIHON M MOCTPOUTE ee rpaduk:
f(x) =3x° — 2x° f(x) = x® + 3x?

13. VccnenyiiTe GyHKIHIO C TTOMOIIBIO 14. ViccnenyiiTe GyHKIMIO C TIOMOIIBIO
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POM3BOIHOM U mocTpoiiTe ee rpaduk: f(X)

= 4x3 - 6x°

15. UccnenyiiTe GyHKIMIO C IIOMOIIBIO

MIPOU3BOHOM U MTOCTPOUTE €€ rpaduK:

f(x) = 2x°+ 3x% - 2

17. UccnenyiiTe GYHKIMIO C TTOMOIIIBIO

MIPOM3BOTHON U TIOCTPOMTE €€ rpaduK:

f(x)=1-3x°-x*

19. UccnenyiiTe GyHKINIO C IIOMOIIBIO

MIPOU3BOTHOM U TIOCTPOUTE €€ rpaduK:

f(x) = §x3 —ad+1

21. UccnenyiiTe GyHKIHIO C IIOMOIIBIO

MIPOM3BOTHON U TIOCTPOUTE ee rpaduk:

f(x):4+3x—x2-§x3

23. Uccnenyiite GyHKIMIO C TTOMOIIIBIO

IPOM3BOIHON U MOCTPOUTE ee TpaduK:

f(x) = x> —6x° +9x - 3

25. Uccnenyiite QyHKIMIO C TOMOILBIO

IPOM3BOIHON U MOCTPOUTE ee TpaduK:

f(x) =8x* -x*-7

27. Uccnenyiite GYHKIMIO C TTOMOIIIBIO

MIPOU3BOIHOM U MOCTPOUTE ee TpaduK:

f(x) = x* -2x°- 6

29. UccnenyiiTe GyHKIMIO C TIOMOIIBIO

IPOM3BOIHON M MOCTPOITE ee rpaduk:

IIPOM3BOIHOM U mocTpoiiTe ee rpaduk: f(X)

= -x°-3x%

16. VccnenyiiTe GyHKIMIO C TIOMOIIBIO

MIPOM3BOIHOM U OCTPOUTE ee rpaduk:

f(x) =1 +3x*—2x°

18. Uccnenyiite GYHKIIMIO C TTOMOIIBIO

MIPOM3BOTHOM U TTOCTPOUTE ee rpaduk:

f(x) =x>-3x*+3

20. Uccnenyiite GyHKIMIO C TOMOIIIBIO

MIPOM3BOIHOM U TOCTPOUTE ee rpaduk:

f(x) =2 +x° - §x3

22. Uccnenyiite GyHKIMIO C TOMOIIIBIO

MIPOM3BOIHOM U OCTPOUTE ee rpaduk:

1, 1 1
f(X) = =X + =x? -2X - =
37 2 3

24. Uccnenyiite QyHKIMIO C TOMOIIBIO

IIPOM3BOIHON M MOCTPOMTE ee rpaduk:

f(x) = x>+ 6x*+ 9x + 8

26. Uccnenyiite QyHKIMIO C TOMOILBIO

IIPOM3BOIHON M MOCTPOHTE ee rpaduk:

f(x) =x*--2x*-5

28. Uccnenyiite GyHKIUIO C TOMOIIBIO

MIPOU3BOHOM U MTOCTPOUTE €€ TpaduK:

f(x) =-x*+2x*+ 3

30. Uccnenyiite pyHKIMIO C TOMOIIBIO

MIPOU3BOIHON M MOCTPOHTE ee rpaduk:
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f(x) = x* — 3x f(x) = x> +3x?

19 Kommekt onenounbix 3ananuit Ne 19. Paznen 10. Tema 10.2. HeonpeneneHHbIH HHTErpal.

Haitaure cneayroniue nHTErpaibl:

4 3
J. <§x3 — sz + 5) dx f3(2x2 —1)dx fx‘*(x — 1Ddx
J.(4x3 — 6x2 — 4x + 5)dx f(Zx —1)3dx f 5xvxdx
. sin 2x _
f(smx —5)dx f dx Jsm 6x dx
COS X
X x2dx
(4 —3cosx)dx fcos —)dx f
J. (6) x3+1
J cos x dx f dx j dx
3sinx — 1 2cos?%x (4 — 3x)2
fxcosxdx f(l—x)sinxdx fexsinxdx
) x
fxz dx -]-811’13de j-mdx

20. Kommurext oneHounbix 3aganuid Ne 20. Paznen 10. Tema 10.3. [Tnomans KpuBOIMHEHHOM
tpanenuu. Onpenenennbiii uaTerpain. ®opmyna Hetotona — Jleitbuuia

Haiitu mitomanp Gurypsl, orpaHiYeHHON JTHHUSMHU:

y:4_§2!y:01
y=6—x%y=x;
y=6-—x%y=—x;
y=x*+1,y=2;
y=x2+1y=x+1;
y=x+1,y=1-x;
y=x2+1y=1-x;
y=x%—-4,y=0;

y=4x —x?—4,y=0;

. y=+vx+4,x =0wuockwo Ox;
10,y =+vx+4,x=0,x = 5uocbro Ox
11.y =x,y = 2 — x u ocbio Ox;
12. y = x,y = 2 u ocbio Ox;

13. y = 3 — x uoceio Ox;

©CoNorwWNE

14.y =i+ 1, x=1,x = 2uocbio Ox;

15. y = 2sin(2x + 0.57), Ha oTpe3ke [O;%] :
16. y = sin(2x — 0.57) , Ha oTpe3Ke E;%];
17. y = cos(2x),Ha oTpe3ke [0; %];
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18.y=xi2,y=x,x=3noc5}00x;
19y =—(x—-1)"(x—2)+2uochiox

21 . Kommnekt oueHouHbix 3amanuii Ne 21-22. Pasnen 11. Tema 11.3 3amauu MareMaTudyeckoi
CTaTUCTHUKH.

1. B xiacce 21 ywamwuiics, cpeau Hux aBa npyra — Baaum u Oner. Kiace cinyvaiinbiv o0pasom
pa3zOuBaroT Ha 3 paBHbIe Tpynnbl. Haliiure BeposiTHOCTH TOro, yTo Bagum u Ouer okaxyTcs B
OJIHOM Tpymre 6 :

2.ITepen HawamoM MepBOTO Typa YEMITHOHATA 0 HACTOJILHOMY TEHHUCY YYaCTHUKOB Pa30MBAIOT
Ha UTPOBbIE Maphl CAy4yaiiHbIM 00pa3oM ¢ MOMOMIbIO kpedusi. Bcero B uemnuonare yqyacTByer

16 ciopTcMeHOB, Cpear KOTOPBIX 7 ydacTHUKOB U3 Poccuu, B ToM uucne [1naton Kapnos. Haii-
JUTE BEPOSITHOCTh TOTO, 4TO B iepBoM Type [InaTon Kapnos Oyner urpath ¢ KakumM-u00
crioprcMeHoM u3 Poccuun? 6:15=0,4.

3. Ilepen HauaIoM MEpPBOTO Typa YEMITMOHATA T10 IIAIKAM YYaCTHUKOB pa30MBAIOT HA UTPOBBIC
napsbl c1y4ailHeIM 00pa3oM ¢ MOMOILBIO XKpedus. Beero B yemnuonare ydacTByeT 26 mamu-
CTOB, CpeJu KOTOPBIX 3 yyacTHHKa U3 Poccuu, B ToM uncne Bacwnuii Jlykun. Haiinure Bepo-
ATHOCTB TOT'0, YTO B 1epBoM Type Bacunuii JIykun Oyner urpars ¢ KakuM-JIM00 IIANIMCTOM U3
Poccun?

4. MexaHU4eCcKue 4achl C IBEHAIIaTUYACOBBIM ITU(epOIaTOM B KaKOKH-TO MOMEHT CJIOMAJIMCh U
nepecranu uaATH. Haiinure BEpOATHOCTh TOTO, YTO YacOBas CTPEJIKA OCTAHOBUJIACH, IOCTUTHYB
OTMETKH 7, HO HE JOW/S 10 OTMETKH 1.

5. BeposATHOCTH TOTO, YTO HOBas IIAPUKOBAs pydKa MUIIET IJI0X0 (MU He mumier), pasHa 0,19.
[Toxynarens B Mara3uHe BbIOMpAeT OJHY Takyr pydky. Haiinure BeposTHOCTH TOro, 4Tro 3Ta
pyuKa IMUIIET XOPOLIO.

6. Ha xnaBuarype tenedona 10 uudp, or 0 1o 9. KakoBa BepoaTHOCTh TOT0, UTO CIy4ailHO Ha-
*aras udpa Oyner menplie 47

7. BUaTIOHUCT MATH pa3 CTPEIseT MO MUIIEHSM. BeposTHOCTh monagaHus B MHUILEHb MPH O-
HOM BeIcTpenie paBHa 0,8. Halinure BeposSTHOCTh TOT0, UYTO OMATIOHUCT MEPBBIE TPHU pa3a Momaj
B MUIIIEHH, a MIOCJIEIHUE 1Ba IPOMaxHYyJCs. Pe3ynpTaT OKpyriMTe 10 COTHIX.

8. ABTOMaruyeckas JIMHUS W3roTaBiuBaeT Oarapeliku. BeposTHOCTH TOro, 4ro roromasi Oa-
Tapeiika HeucnpaBHa, paBHa 0,02. Ilepex ymakoBkoil kaxjas Oarapelika MPOXOJIUT CHCTEMY
KOHTpOJIA. BeposTHOCTH TOrO, 4TO CHUCTeMa 3a0paKyeT HEeHCHpaBHYIO Oarapeiiky, paBHa 0,99.
BeposiTHOCTH TOrO, UTO CcHUCTeMa Mo olMOKe 3abpakyeT HcHpaBHYyI OaTapeiiky, paBHa 0,01.
HaiinuTe BeposTHOCTB TOTO, UTO CllydyaiiHO BhIOpaHHas OaTapeiika OyaeT 3a0pakoBaHa CUCTEMOMN
KOHTPOJISL.

9. B nebompmioi pupme 10 corpymHUKoB: 7 pabodux, Mactep, Oyxrajirep, TUpeKTop. 3apriaTa y
pabouux: 2000, y mactepa 4000, y 6yxrainrepa 16000, y nupextopa 40000. Haiinute, uemy 0y-
JIeT paBHa CpeHss 3apIuiaTa Ha 3TOM MPEANPUATUN?

10. B TaGnuue npuBeaeHa nHGopMaIus o JJIMHE HEKOTOPBIX PEK, MPOTEKAIOIINX 110 TEPPUTOPUN
NBanoBckoit o6acTu, Bnagaroniux B peky Bonra Ennate — S54km, Kunemewmka — 34xkm, Kazoxa
—9xM, Mepa — 152km, [llaua — 58km, Cononuna — 132 kM, Cynxka — 45km

. a) Halimure cpenHioro JMHY pek (cpeaHee apudMeTHudeckoe);

6)HaiinuTte yMHYy pex B cpeiHeM

B) Haiitu pazmax 1jiMHBI pek

11. IByx ¢yTOOIMCTOB, OAMH U3 KOTOPBIX Y4aCTBOBAJ B IATH UTPOBBIX CE30HAX, a IPYTOil — B



48

[IECTH, CPABHUTH IO PE3yTbTATUBHOCTH U CTAOUIHLHOCTH B 3a0MBAHUH T'OJIOB, €CITH KOJTUYECTBO
Mstuel, 3a0UThIX MTepBbIM GyTOOTMCTOM IO ce30HaM obpasyert psa: 17,21,20,16,15,19, a BTo-
peim: 17,20,18,21,14

12.0t1pe3ok mumHbl 35 mozeneH Ha jaBe yactw JuiHB 25 1 10 coorBercTBeHHO. Haymauy 6 To-
YeK MOCJICAOBAaTENIbHO OpOCalOT Ha OTpe30K. X — cilydaiiHas BeMUYMHA, paBHAsl YUCIY TOYEK,
MOMAaBINKX Ha oTpe30ok jJumHbl 10. Haiiiure MareMaTH4YecKoe OXKHUIaHUE M CpeHEee KBaJApaTH-
HO€ OTKJIOHEHHE BEIUUUHEL X .

13.Ha mutockocTy HadepyeHbl JBa KBajapara, cTopoHbl KOoTopbix 20 um 40 COOTBETCTBEHHO.
MeHbImid KBaApaT COACPKUTCS BHYTpH OOJbIIEero KBajapaTa. B OonbIol KBaapar CiydaiHbIM
00pazoM OpOCarOT TOYKH JI0 TEX MOP, MOKa HE TOMaayT B MaJeHbKHI KBajapaT. [lycTh ciydaitHas
BeinnunHa X — uyucio Opocanuii. Haiinure Matematuueckoe oxunanue M (X) u gucrnepcuto
D(X).

14. Ha cknane umeercs 15 xonoaunbHUKOB, ipudeM 10 U3 HUX U3rOTOBJIEHBI HA MUHCKOM 3a-
Bojie. HaiiTh BEpOSTHOCTH TOTO, YTO CPEU B3ATHIX HayAady S XOJOIUILHUKOB OKaXKyTCS 3 XO-
JIOAMJIbHUKA MHUHCKOIO 3aBOJA.

15 B maptuu u3 12 neraneit umeercst 7 ctangaptHeix. Haynauy orobpanst 5 neraneid. Haiitu Be-
POSITHOCTB TOTO, UTO CPEIH OTOOPAHHBIX JeTalieii OyIeT pOBHO 3 CTaHIAPTHBIX.

163akoH pacrpenescHUs] ITUCKPETHOW CIIy4alHOM BenW4yuHBI X 3a7aH B TaOimne. Haditu:
] )MaremaTrdeckoe OXHUAAHUE, TUCIIEPCUI0 U CPEAHEE KBAIPATHYCCKOE OTKJIOHEHHUE; 2) BBIUMC-
JUTh MaTeMaTU4ECKOE 0KMJIaHUE U JUCIEpPCHIo ciiydaitHoW BenuuuHbl Y = 3X + 20, noab3yach
CBOMCTBaMH MAaTEMaTHYECCKOTO OKUJIAHUS U JTUCTICPCHH.

YcioBue 3agauu
Xi 2 4 6 8 10
Pi 0,2 0,3 0,1 0,2 0,2

17.Br16opka 3a1ana cueayonuMi 3HaYeHUSIMA
5452215414
Tpebyercsi:
1) ITocTpouTh NOJAUTOH pacHpeeeHHs
2) BeruncauTh BEIOOPOUHYIO CPEHIO0, AUCTIEPCUI0, MOY, MEAUAHY.
18.Crartuctuka rpy30nepeBo30K IepeBO30K 3a MEepBbIi KBapTal Mpe/ICTaBlIeHa BHIOOPKOI:
270,280 1,290 T, 280 T, 350 T, 400 T, 280 T, 270 T, 400 T,270 T
Tpebyercs:
1) ITocTpouTh MOJIMTOH paclpeneaeHus
2) BeiuncnuTh BHIOOPOUHYIO CPEIHIOK0, IUCIIEPCUI0, MOy, ME/IUAHY.
19. Tony4eHbl JaHHBIE O YUCIIE IIBETHBIX TEJIEBH30POB, MPOJIaBAEMBIX €KETOTHO B Mara3uHe
JIEKTPOHMKY B TEUEHUE 26 THEN:
16, 12, 15, 15, 23, 9, 15, 13, 14, 14, 21, 15, 14,
17, 27, 15, 16, 12, 16, 19, 14,16, 17, 13, 14, 14.

1. Pacnonoxure 1aHHBIE B BO3pACTAIOIEM HOPsIKE (T. € 3alMIINTE PAaHKUPOBAHHBIE BapU-
AHTBI).

2. Tlo paHXMpOBaHHBIM JJAHHBIM COCTAaBbTE TUCKPETHBINA BapUAIlMOHHBIN psiJl pacrpeserne-

HUS 4acToT.

CocraBbTe IUCKPETHBIN BapUALIMOHHBIN Psii OTHOCUTENIBHBIX 4aCTOT.

CocraBbTe MHTEPBAJIbHBIN BAPUALIMOHHBIN PsAJT 4acTOT.

ITocTpoiiTe IOJIMIOH JUCKPETHOTO BAPUALIMOHHOIO Psifia 4acToT.

ITocTporiTe ruCcTOrpaMMy MHTEPBAJIBHOTO BAPHALIMOHHOIO Psiia 4acToT.

ok w
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20.B tabGnurie mpeacTaBiIeHbl JaHHBIC O YHCIIe CACIOK Ha (POoHI0BOM Oupke 3a kBapTain 1 400
WHBECTOPOB.

X: 0 1 2 3 4 5 6 7 8 9 10

1

m.|146 | 97 | 73 | 34 | 23 | 10 6 3 4 2 2

I

HOCTpOI/ITB TUCTOI'paMMy U ITOJIUTOH YaCTOT.

21./1n1s mpecTaBICHHOM BEIOOPKH COCTAaBUTh MHTEPBAIBHBIN CTAaTUCTHUECKUH paf. [Jist aToro
psizia IOCTPOUTH ITOJIUTOH YaCTOT U TUCTOIPAMMYy.

69 737068617370726770
66 70 76 68 71 71 68 70 64 65
7270706966 7077697174
727272687067 7167 72 69
66 757669 7167 70 73 71 74.

22.YucneHHOCTh HaceIeHUs Topo1oB Poccuu ¢ unciom skuteneid 6osiee 1 mutH. yenoBek Ha 2002
I. Ipe/ICTaBjeHa B TaOJIULIE.

I'opon Hacenenue, ToiC. uenoBek
Bonrorpan 1013
ExaTepunOypr 1293
Kazanp 1105
Mocksa 10 358
Huxnnit Hosropon 1311
HoBocubupck 1426
Omck 1134
Ilepmb 1000
PocToB-Ha-/lony 1070
Camapa 1158
Cankr-IletepOypr 4669
Ya 1042
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Yena0MHCK 1078

Haiitu Be10OpOUYHOE CpeiHee, BHIOOPOUHYIO TUCTIEPCHIO, CPEHEE KBAPaTHIECKOE OTKIIOHEHHE,
BBIOOPOYHYIO MEIMaHy, KpailHie WICHbI BApUALMOHHOTO Psijia, pa3Max BHIOOPKH.

23. Huxe npuBeeHbI pe3yIbTaThl U3MEPEHUs pocTa (B ¢M) cirydaiiHo otoopanubix 100 crynen-
TOB:

Pocr 154-158 | 158-162 | 162-166 | 166-170 | 170-174 | 174-178 | 178-182

Yucno cry-
JICHTOB

10 14 26 28 12 8 2

Haiitu Be100OpOUHOE CpeaHee, BHIOOPOUHYIO TUCTIEPCHIO, BHIOOPOYHYIO MOJY.

24. Yucno maccaxupoB kKomnanuu «CMOJICHCKHE aBUATTMHHUI OJTHOTO U3 peicoB Mexay CMo-
neHckoM U MockBoii 3a 30 qHell MexXIy anpeneM U MaeM TEKYIIEro roja COCTaBUIIO:

128, 121, 134, 118, 123, 109, 120, 116, 125, 128,
121, 129, 130, 131, 127, 119, 114, 124, 110, 126,

134, 125, 128, 123, 128, 133, 132, 136, 134, 129.

Yemy paBHO cpeqiHee YUCIO MaccakupoB B peiice? Omnpenenute kodhGUiMeHT BapUaluu.

4.1.2.®@POHTAJIbHBINI (YCTHBIMN) OMPOC.

Yerabrit onpoc Ne 1 o Pazneny 2 IIpsiMbie ¥ MIJIOCKOCTH B IPOCTPAHCTBE.
Tema 2.1. OCHOBHBIE IOHATHS CTEpPEOMETPUHU. PacrionokeHue npsiMbIX U MIIOCKOCTEH.
Tema 2.2. [lapannensHOCTh TPSMBIX, MIPSIMOKM M TUIOCKOCTH, IIOCKOCTEH

1. Axcuomel crepeomerpun. CiaencTBUE U3 aKCHOM.

2. B3anMHOe pacnonoxeHue npsMbeIx B npocTtpanctse. [lapamiensHbie npsamsie. [Ipu3znaku
NapajIeIbHOCTH NPAMBIX.

3. B3aumHoe pacnonokeHue npsMbeIX B npoctpaHcTBe. CkpemuBaromuecs npsimbie. [Tpu-
3HAK CKPELIUBAIOIINX MPSAMBIX.

4. B3anMHOe pacrnosnoxkeHue NpsMbIX B IPOCTPAHCTBE. YTOJI MEXKIY ABYMS NPSIMBIMHU B
IIPOCTPAHCTBE.

S. TeopeMsl 0 apauIeNbHbIX NPSAMBIX.

6. [TapamiensHOCTE IPAMOM U IUIOCKOCTU. IIpu3HaKku u cBolcTBa.

7. B3aumHOe pacnososkeHue IIOCKOCTeH B mpocTpaHcTBe. IlapamiensHOCTs mpAMON u
m1ockocTH. [Ipru3Hak 1 CBOMCTBA MapaJIEIbHOCTH INIOCKOCTEN.

8. B3anMHOe pacnosoxeHue MpsIMON M INIOCKOCTH B IPOCTpaHcTBe. [lapamuienbHOCT mpsi-

MOH M TUIOCKOCTHU. [Tpu3HaK napamienbHOCTH MPSAMOM U TUIOCKOCTH.
Yernsiii onpoc Ne2 o Pazneny 2. IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE.

Tema 2.3. [leprieHAUKYIAPHOCTH NPSAMBIX, IPSIMON U TIIOCKOCTH, TNIOCKOCTEH
Tewma 2.4. Teopema 0 Tpex NepHEHANKYIIAPAX
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1. B3anMHOe pacnosnoxeHue npsMoH U INIOCKOCTH B IIPOCTpaHCTBe. [lepnenauKyispHOCTh
NPSAMON U TIOCKOCTH. [Ipu3Hak nepneHaAnKyIspHOCTH MPSAMOU U TIIOCKOCTH.

2. IlepnenquKyisip ¥ HaKJIOHHAsA. YTOJ MEXAY IPSAMOH U IUIOCKOCTBIO.

3. IlepnienukysAp u HaxIoHHas. TeopeMa 0 TpexX NepIeHIuKYIIApax.

4. B3anMHOe pacnosiokeHue IIOCKOCTEW B IPOCTpaHCTBE. [leprneHauKyispHbIE IUIOCKO-
ctu. [Ipu3HaK neprneHIuKyIApHOCTH IIJIOCKOCTEN.

S. [TepnieHauKyIApHOCTD NMPSAMON M MIOocKocTU. CBOMCTBA NPSMBIX, NMEPHEHIUKYISPHBIX
OJIHOH INTIOCKOCTH.

6. [lepneHAUKYISIPHOCTD MPAMON U TIOCKOCTU. CBONCTBO MJIOCKOCTH, NEPICHIUKYISIPHON
OJIHOM M3 IBYX NapalICJIbHBIX IPSIMBbIX.

7. JIByrpaHHbiii yrous. JIMHEHHBIN yros ABYrpaHHOro yria. IIpumeps! AByrpaHHBIX U HX

JUHEHHBIX YTJIOB B MPaBUILHON MUPAMU/IE.

VYernbiii onpoc Ne 3 o Paznen 4. MHOTOrpaHHHMKY U TeJla BpAILICHUS

Tema 4.2. Ilpuzma, ee cocrapistonue, cedeHus. [Ipsmas v npaBuIbHas TPU3MBI

Tema 4.3. bokoBast 1 MOJIHAs TOBEPXHOCTh MPU3MBI, 00BEM ITPU3MBI

Tewma 4.4. Ilapannenenunen, ky0. Ceuenue kyOa, mapasiesienureia

Tema 4.5. Tlupamupa, ee coctaBnswoomue, ceueHue. [IpaBuibHas nupaMuga. YcedeHHas IUpa-
MU

Tema 4.6. bokoBas 1 MoIHAs MIOBEPXHOCTH MUPAMUJIbI, 00bEM MUPAMHUIbI

1 [IpsmoyronbHbli napauienenune. CBOHCTBa NPSAMOYTOJIbHOTO MapaliesienuIesaa.

2 [Tpusma, ee ocHoBaHus1, O0KOBBIE pedpa, BricoTa. [Ipsimas u npaBuiibHAs IPU3MA.

3 [Tnomanps GOKOBOH M MOTHOM MOBEPXHOCTH MPU3MBI.

4 [Tpsimast u paBuibHAs npu3Ma. Gopmyna BeIYHUCICHUS 00beMa MIPU3MBI.

S. [Tapannenenunesn u ero Buasl. Ky0. onpenenenus, CBOMCTBO pedep, rpaHeil.

6 [Tupamuna, ee ocHoBaHue, pedpa, BeicoTa. [IpaBunpHas nupamuaa. Y cedeHHas MUupamMu-
Ja.
7. [TpaBunbHas nupamuia. bokoBast U MmoyiHas MOBEPXHOCTD MPABUIIBHON MHUPaAMUIBI.

8. YceueHHas nupaMua M €€ AJIEMEHTHl. Brluncienne miomaan moBepXHOCTH U 00bema
YCEUEHHOU MUpaMUJIbI.

9. BoxoBas 1 MoTHAst TOBEPXHOCTh MTUPAMHU/IBI, YCEUEHHON TTHPaMHU/IBL.
10. dopmyiibl 00beMa MPSIMOYTOIBHOTO MapajuieenuIeaa, Ipu3Msl, Kyoa.
11. Dopmyisl IJIOIIA N ITOBEPXHOCTHU u o0bema MAPaMUBL.

VYerusiii onpoc Ne 4 o Pa3neny 4 MHOrOrpaHHUKHY U Tella BpallleHus
Tema 4.10. Huaunap, ero cocrasnsonue. Cedenne muauHapa. [lnomans noBepXHOCTH U 00b-
eMm.
Tema 4.11. Konyec, ero cocrapistomue. CeueHne koHyca. [Tnomanb moBepXHOCTH U 00bEM.
Tema 4.13. Illap u cdepa, ux ceueHus
unuuap, ero ocHoBaHuUs, 0Opa3yrolasi. bokoBas TOBEpXHOCTh, BBICOTA.
@®opMyJbl IIIOLIAINA TOBEPXHOCTH U 00beMa LIUIIMH/IPA.
Komnyc, ero ocHoBaHus1, oopa3zyroiasi. bokoBasi moBepXHOCTh, BBICOTA.
@®opMyJbl IIIOLIAIA TOBEPXHOCTH U 00BbEMA KOHYcCA.
VYceueHHbIl KOHYC. Bpiuncnenue miomaayn moBepXHOCTH YCEUEHHOTO KOHyca.
Vpasuenune cepsl. [Lnomans chepsl.
[Iap u cdhepa. Bzanmuoe pacnonoxxeHue chepsl.
OO0nem mrapa u ero yacTei.

NN E

4.1.3 TPOBEPOYHBLIE PABOTBI.
1. KoMiuiekT oneHouHbIX 3aganuii Nel. BXo1HON KOHTPOJIb.

1 BapuanT
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Yacmo 1

. 5,7
Halinnre 3Ha4eHne BbIpaKeHUS: 3 (g +E)

Haiinure 3HaueHUE BBIPAKECHUS: V20 - V1,8

Hainure xopeHb ypaBHEHUSA: )%5 =-5

B ¢upme Takcu B nanHbIM MOMEHT cBOOOAHO 40 MamuH: 17 yepHbIX, 15 xen-
ThIX U § 3eneHbIX. [10 BBI30BY BbI€Xasa OJIHAa U3 MAIlWH, CIIy4allHO OKa3aBLIAsCs

OJIMKE BCEro K 3dKa34uKYy. Haigure BCPOATHOCTDb TOT'O, YTO K HEMY IIPHUCICT
KEITOC TaKCH.

1 .
[Tnomaas TpeyroibHUKA BRIYUCISIETCS 110 hopMyIie S = o b -c-sino, rne bu c—

JIBE CTOPOHBI TPEYTOJIbHUKA, a 0 — YToJI MeKTy HUMU. [lob3ysich aToi hopmy-
JIOM, HAWIUTE TUIOIIAIb TPEYroJabHUKA S , ecmu b =16, c=9 u

.1
sino = -,
3

Pemnre HepaBeHCTBO: 2X + 4 < -4x +1.

Kypc Bo3nymiHbIX BaHH HaunHAOT ¢ 10 MUHYT B IEPBBII I€Hb U YBEIMYNBAIOT
BpeMs 3TOM IPOLEYPHI B KAXKIBIA IMOCIEAYIONIUHN 1eHb HAa 5 MUHYT. B Kakoi 1o
CYETYy JIEHb NIPOIOJIKUTENBHOCTD IPOLEYphl TOCTUTHET | yaca 5 MuHyT?

B paBHoGenpennom tpeyronsauke ABC ¢ ocHoBanrem AC BHENIHHI yroJ npu
BepmnHe C paBeH 144°. Hailinnre Bennunny yriaa ABC. OtBet naiite B rpany-
cax.

L{eHTp OKPYKHOCTH, ONUCAHHOM OKOJIO TpeyronbHuka ABC, JIe)KUT Ha CTOPOHE
AB. Paguyc okpyxHnoctu paseH 20, 5. Haitnure BC, eciim AC = 9.

10. IlepumeTtp pomba paBeH 12, a onuH u3 yrioB pasexn 30°. Haiinure miomanb

pomba.

11. Ha xneTuaroit 6ymare pasmepom kietku 1x1 nzobpaxen yron. Haliqure Tan-

T'€HC 3TOr0 yrjia
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13. YkaxxuTe BepHBIC yTBEPKICHUS:
1) Eciiu qBa yria ogHOro TpeyrojbHUKA PaBHBI IBYM yriaMm Jpyroro TpeyrojibHu-
Ka, TO TaKHE€ TPEYrOJbHUK MOJOOHBI.
2) CymmMa yriioB TpeyroyibHuKa paBHa 90 rpagycam.

3) Jlrobas OuccekTprica paBHOOCIPEHHOI'O TPEYTOJIbHUKA SBISICTCS €r0 MeIra-
HOIA.
Yacmo 2.

14. Pemnte HepaBercTBo: (X — 7)° <VI1- (x—7).

15.IlepBas TpyOa npomyckaet Ha 16 TUTPOB BOABI B MUHYTY MEHbILIE, YEM BTOpast
Tpy6a. CKOJIBKO JIUTPOB BOJBI B MUHYTY MPOITYCKaeT NepBasi Tpyoa, eciu pe-
3epByap 06beMoM 105 TUTPOB OHA 3aMoNIHAET Ha 4 MUHYTHI JOJbIIIE, YEM BTO-
past Tpy0a?

—x* —2x+ 1,ecrux = -3
—x —5,eciux < —3.

17.B paBuobenpennsiii Tpanenun ABCL ¢ 6onbmnm ocHoBanuem AD GuccexkTpu-

16. ITocTpoiite rpaduk GyHKIUU Yy = {

ca yria A nepecekaetcs ¢ ouccektpucoit yrina C B Touke F, a Takxe nepecekaet
cropory CD B touke K. U3BectHo, uro yron AFC pasen 150°. Haiinute CK,
ecu FK = 6+/3.

18. U3zBecTHO, 4TO OKOJI0 yeThipexyroabHuka ABCD MoxkHO onmcath OKpYKHOCTh
¥ 4TO npoosnkeHust ctopoH AB u CD ueTblpexyroibHUKa IEpeceKaroTcs B
touke K. Jlokaxute, uto TpeyronbHukd KAB u KCD nono6HsbLI.

2.KommiekT oneHOYHbIX 3amanuii Ne 2 (camocTosTenbHas aynuTtopHas padora) mo Pazmeny 2.
Tema 2.5. IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

Bapuant Nel
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Nel. Touka D nexwut BHe iockoct (ABC). Ile-
pecekatorcs s npsimble DE u BC?

Ne2. DA1 = AAl, DCl = CCl, DBl = BBl
Hoxazats napamienbHocTh miockoctet (ABC) u
(A1B1Cy).

Ne3. MDCB — npsiMOyrosbHUK.
Hoxka3atb, uto CDL(ABC).

M Ne4q, TIpsmas MCL(ABC), CDLAB. < ACB = 90°.
AC =4, MD= 3. AD=DB.
Haiitu MC.

B

NoS. Yepes Touku P u Q mpsimoii PQ mpoBeneHs! npsiMble, TEPIeHIUKYISIPHBIE K TUIOCKOCTH O U
nepecekarommue e€ B Toukax Pq, Q;. Haiimute P1Q1, ecu PQ =15¢cm, PP1 = 21,5¢m, QQ;1 = 33,5¢cm.

Ne6. Uepes Bepmnny A npsmoyroiasauka ABCD nposenena npsmas AK L (ABC). KD =6¢Mm, KB =
7eMm, KC = 9cm. Haiitu: paccrosiaue ot Touku K 10 (ABC), paccrosaue mexay npsmbivua AK u CD.

KommiekT onenounsix 3aganuii Ne2 no Pazneny 3Tema 3.4.KoopauHaThl ¥ BEKTOPHI.

Bapwuanr 1 Bapmuanr 2
1. OT TOYKH A OTIIOKHUTE BEKTOP: a) PaBHBIA 4 | 1. Ot Touku B 0T10%HKTE BEKTOP: @) paBHbIA & ; 0)

0) COHANpaBIEHHbINH D ; B) IPOTHBOMONIOKHO HA- | COHANPABIEHHBIH D ;B) NPOTHBOMNOIOkKHO HANPAB-
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NpaBJeHHBIA C .

As

\/

b

2. ABCD — poMm06. PaBHBI 111 BEKTOPBI:
a) ABuDC :6) DAuBC ;
B) AB 1 AD .
3. HaueptuTe 1Ba HEKOJUTMHEAPHBIX BEKTOPA
aumb.
[ToctpoiiTe BeKTOp %5 —2a.
4. B mapannenorpamme ABCD nHa ctopone AB

orMmeueHa Touka K Tak, uto AK: KB=2:1, O —
TOYKA MEPECCUCHHs TUaroHanei. Beipaszure

BEKTOPBI OCu CK yepes BEKTOphl a = NB
ub=RD.
5. UeMy paBHBI KOOPIAWHATEI BEKTOPA 5 =i 3]
1) a{0;-3} 2) a{L,-3} 3) a{-31}

6. 3anumuTe pas3IoKEeHUE BEKTOpa E{— 4;2} 1o

KOOP/IMHATHBIM BEKTOpaM | U .
7. JlaHbl 1Ba BEKTOpa 5{— 2;3}, t_){l;l} :
1) HalinuTe KOOPIUHATHI BEKTOpa 5. +5
2) OyIyT JIK KOJUTMHEAPHBIMU BEKTOPBI 5. +5 u
ci-28
8. HaiiauTe KOOpIMHATHI BEKTOPA c=3a-2b ,

eciu ;{— 1;3}, 5{2;7}.

JIEHHBIN C .
a/
\b\

Be
¢

2. ABCD — kBanpar. PaBHBI 11 BEKTOPBIL:

a) BAuDC  ;6) DAuBC : B)

DCuDA___.
3. HauepTuTe nBa HEKOJJIMHEAPHBIX BEKTOPA
aub.

. - 1=
[Mocrpotite BexTop 3b — 5 a.

4. B napannenorpamme ABCD Ha ctopone BC

oTrMmedeHa Touka P tak, uto BP:PC=3:1, O —
TOYKa IIEpECeUCHMs TuaroHaneii. Beipaszure

BEKTOPBI AOwu PA yepes BEKTOphl a = AB
ub=AD.
5. YUeMy paBHBI KOOPAUHATHI BEKTOPA A=-2i+ ]
1) a{-2,0} 2) a{-2;-1} 3) a{- 21}

6. 3anumnTe pas3IoKEeHNUE BEKTOpa c{4;—2}n0

KOOP/IMHATHBIM BEKTOpaM | u | .

7. Jlanbl 1Ba BEKTOpA 5{— 3,4}, 5{1;2} :
1) HaliguTe KOOPAMHATH BEKTOpPa 5 —B
2) OynyT N1 KOJUIMHEAPHBIMH BEKTOPBI a—bu
cl4-2

8. Haiture koopaunats BekTopa ¢ = 2a + 3b,
ecln

al{-21},b{1;3}.

KommiekT onienounsix 3aganuii Ne 3 mo Pazneny 4.

MHOFOFpaHHI/IKI/I " TCJIa BpalllCHUA.

Al Bl

Nel

Jana npaBunpHas npuszma. BC=4,
AA1=3. Haiitu Sgox.
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Ne2

E I
N ABKE - oceBoe ceuenue. [Inomans ce-
2 N .
yeHus 35 cMm”. Halitu 00B€M, tuiomaab
MOJIHOM moBepXHOCTH, eciu KB = 7cM.

®
\Q
A

Ne4. OcHoBanue TIPSAMON MPU3MblI — TPEYTOJIBHUK CO CTOpOHaMU ScM u 3¢Mm | yriaom B 120°
N o 2 o

Mexny HuMH. Haubomnbias u3 miomaaeid 00KoBbIX rpaHei paBHa 35¢cm . Haiitu mmomans 60-

KOBOI1 IOBEPXHOCTH MTPU3MBI.

Ne3. Jluametp cepbr — 16 cm. Haiitu mumomans cdepbl u 00BEM 1m1apa.

Ne4. JInvHa OKpYKHOCTH OCHOBaHMS 47 cM, BbIcOTa KOHyca — 6¢cM. Haiitn 00bEéM 1 06pasyro-
I1YI0 KOHYCA.

Ne5. Haiitu muiomiaap NOJHOM MOBEPXHOCTU MPABUIBHOM TPEYrOIbHOUW MUPAMUIIBI, €CIIA BbI-

corta paBHa 1cM, 00bEM MUPAMHU/IBI - 343,

KommiekT onenounsix 3amanuii Ned mo Pazneny 4. Tema 4.16 [IpsiMbie u TIOCKOCTH B TPO-

CTPAHCTBC. MHOFOFpaHHI/IKI/I H TCJIa BpalllCHUA.

1.TeopeTnueckue BONPOCHI

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

AkcuoMsl crepeomeTpun. CiaecTBUE U3 aKCHOM.

B3aumHoe pacnosioskeHue npsMbIX B npocTtpaHcTse. [lapamnensnbie npsimslie. [IpuzHaku
[IapaJIIEIIbHOCTH MPSAMBIX.

B3aumHoe pacnosnokeHue mpsmMbIx B npocTtpaHcTBe. CkpemuBaromuecs npsmsle. [Ipu-
3HAK CKPEIIMBAOIINX MPSAMBIX.

B3auMHOe pacmoyioKeHUE MPSAMBIX B MPOCTPAHCTBE. YTOJI MEXAY ABYMs NPSAMBIMU B
IIPOCTPAHCTBE.

TeopeMsl 0 NapajuIeIbHbIX PAMBIX.

[TapamiensHOCTE IPAMOM U TUIOCKOCTHU. IIpu3HaKu u cBONCTBA.

B3auMHOe pacrnosioKeHue IUIOCKOCTEH B IpocTpaHcTBe. llapamienbHOCTH MpsAMON H
mII0cKoCTH. [Ipr3HaK u CBOMCTBA MAapaIeIbHOCTH INTIOCKOCTEM.

B3auMHOe pacrionokeHue IpsMoi U MJIOCKOCTH B IIpocTpaHcTBe. IlapamnenbHocTs nps-
MO M IUIOCKOCTH. [Tpu3HaK napamiesbHOCTH IPSAMOM U INIOCKOCTH.

B3anMHOe pacnonoxeHue mpsMOMN U IJIOCKOCTH B IIPOCTPAaHCTBE. [IepreHIuKyIIpHOCTD
MPSIMOM M TNIOCKOCTHU. [IpU3HaK NEepIeHINKYIAPHOCTH NPSIMOU U IIJIOCKOCTH.
IlepnieHquKyIAp ¥ HAKIOHHASA. YTOJ MEXAY IIPSAMOM U IUNIOCKOCTBIO.

[Iepnenaukynsap u HakIOHHAs. Teopema 0 TpexX NMepHeHIUKYISIPaAX.

B3anMHOe pacroiiokeHue IUIOCKOCTEeH B IpocTpaHCTBe. IlepneHauKynspHbIe ILUIOCKO-
ctu. [Ipu3HaK neprneHuKyaspHOCTH INIOCKOCTEN.

[lepneHauKynspHOCT NMpsAMON M MIockocTU. CBOMCTBA NMPAMBIX, NEPHEHIUKYISIPHBIX
OJITHOM INTOCKOCTH.

[lepneHIUKYISApHOCTH NPSAMOI M TNIOCKOCTH. CBOWCTBO MJIOCKOCTH, NEPIEHIUKYIISIPHON
OJIHOM M3 JIBYX MapaJUIeNIbHBIX MPSIMBIX.

JIByrpaHHbIi yroi. JIMHEHHBIM yroa AByrpaHHoro yria. [IpuMepsl IBYrpaHHBIX M UX
JIMHENHBIX YIJIOB B IIPAaBUJILHON TUPAMUJIE.



36.

37.

38.

39.

40.

41.

42.

43.
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24. TlpsmoyronbHbIi napamienenunes. CBOWCTBa NPSIMOYTOILHOTO MapalieenuIea.

25. Tlpusma, ee ocHOBaHMsI, 00OKOBEIE peOpa, BeicoTa. [Ipsimast u mpaBUiIbHAS TTPU3MA.

26. Ilnomaab 6OKOBOM U MOJHOM MOBEPXHOCTU MPU3MBI.

27. Ilpsmas u npaBuwibHas npuzMa. @opmysa BeIYHCIECHUS 00beMa IPU3MBI.

28. [Mapamnenenunen u ero Buasl. Ky0. onpeneneHus, CBOWCTBO pedep, TpaHeil.

29. Ilupamuna, ee ocHoBaHue, peOpa, BricoTa. [IpaBunbHas nupaMuaa. Y cedeHHas nupamu-
Ja.

30. IIpaBunbHas nupamuaa. bokoBas u mosjaHasi MOBEPXHOCTH MPABUIBHON TUPAMUJIBL.

31. YceueHHas nmupaMuaa U ee 3JIEMEHTHI. BhIUMCIIEHHE MIIOUa i MOBEPXHOCTH B 00bemMa
YCEUEHHOU MUpaMUIbI.

32. BokoBast 1 OJHAS MOBEPXHOCTh MUPAMHUIBI, YCEUEHHOW MUPAMHJIBI.

33. ®opMmyibl 00beMa MPSAMOYTOIBLHOTO MapalIe/ICIHIIeAa, TPU3MBI, Kyoa.

34. ®opmyIibl IIOMIAN TOBEPXHOCTH U 00beMa MUPaMU/IBL.

35. Hunuuap, ero ocHoBaHusl, oOpasytomias. bokoBas MoBepXHOCTb, BBICOTA.

36. DopMyIIbl IJIOMIAIN TIOBEPXHOCTH U 00beMa IHIMHIPA.

37. Komnyc, ero ocHoBanus, oopasyromiasi. bokoBas TOBEpXHOCTh, BHICOTA.

38. ®opmyIibl 10U IOBEPXHOCTH U 00bEMa KOHYCa.

39. Yceuennblit KOHYC. BrruncieHue miom@aan NoBEpXHOCTH YCEYEHHOT0 KOHYCa.

40. Ypasuenue chepsl. [Tnomans chepsr.

41. Ilap u cdepa. BzaumHOe pacnosioxxeHue chepol.

42. OObeM mapa 1 ero 4acTei.

43. TlpaBuiIbHBIC MHOTOTPAHHUKH.

2. IlpakTuyeckue 3a1a4u.
Touka M He nexut B miockocT npsmoyronbauka ABCD. [lokaxure, uyto npsmas CD na-
pauiensHa mockoctu ABM.
Touka D nHe nexur B miaockoctu TpeyronbHuka ABC, Touku M, N u P — cepenunsl otpes-
koB DA, DB, DC cootBerctBenHo, Touka K nexur Ha otpeske BN. Brisicnute B3anmHoe
pacnionoxenue npsmeix: ND u AB; PK u BC; MN u AB; MP u AC; KN u AC; MD u BC.
Hanst napamwtenorpamm ABCD u tpamenius ABEK ¢ ocHoBanmem EK, He nexarniue B oqHON
IockocTd. BorsicHuTh B3aumHoe pacnosnoxenue npsambeix CD u EK. Haiinure nepumerp
Tpareuuu, eciau U3BECTHO, YTO B HEE MOXKHO BIIUCATh OKpYykHOCTh U AB = 22,5 cMm, EK =
27,5 cm.
Touku A, M u O nexart Ha npsIMOi, EepIEeHIUKYISIPHON m1ockoctu o, a Touku O, B, Cu D
Jexar B IUIockocT o. Kakue u3 cienyromux yrios sBisitoTcs npsaMmsimu: AOB, MOC,
DAM, DOA, BMO?
Uepes Touky O nepecedeHus nuaroHanei KBajpara, CTOpOHa KOTOPOTO paBHA a, IPOBEJIEHA
npsamas OK, nepneHauKymnsipHas K MIOCKOCTH KBajaparta. Haiitu paccrostaue ot Touku K 110
BEpILMH KBajparta, eciu OK = 6.
B tpeyronsanke ABC nano: <C = 90°, AC = 6¢cm, BC = 8cm, CM-mennana. Yepes Bepiiu-
Hy C nposenena npsmas CK, nepnennukynapHas k (ABC), npuuém CK = 12cm.. Haiitu
KM.
[Tpsimasi CD nepneHauKymisipHa K IUIOCKOCTH MpaBuibHOro tpeyroigbHuka ABC. Yepes

ueHTp O 3toro TpeyrosnpHuka nposeaeHa npsmas OK // CD. 13sectHo, uto AB = 163 CM,
OK = 12cm, CD = 16cMm. Haiigute pacctosinue ot Touek D u K no Bepuun A u B.

[Mpsimast PQ mapasmrenbHa mmockocT o. Yepe3 Touku P u Q mpoBeneHs! npsMbie, EpIIeH-
TVKYJSIPHBIE K TUIOCKOCTH O, KOTOPBIE TIEPECEeKAIOT 3Ty IUIOCKOCTh B ToUKax Py m Q1. J{oka-
)ute, uro PQ = P1Q1.
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58

59.

60.

61.

62.

63.

64.

65.
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Yepes Touku P u Q npsimoit PQ mpoBeseHsl npsiMble, TEPHIEHIUKYISPHBIE K TUIOCKOCTH Ol U
nepecekaromme e€ B Toukax Pi, Qq. Hatimure P1Qq, ectm PQ =15¢cm, PP; = 21,5¢cm, QQ; =
33,5¢cMm.

[Ipamas MB nepnenaukynspua k ctropoHam AB u BC Ttpeyronsanka ABC. Onpenenute
BuJ TpeyroapHuka MBD, rane D — npousBosnbHas Touka npsamoi AC.

B tpeyronpauke ABC cymma yriioB A u B pasna 90°. Ilpsimas BD 1L (ABC). Jlokaxure, 4To
CD L AC.

Uepes Touky O mnepeceueHus nuaronaneil napamuienorpamma ABCD mposenena mpsimast
MO Ttak, uto MA = MC, MB = MD. [loka3ats, uro OM L (ABC).

[Ipssmass AM meprnieHauKyspHa K MIIOCKOCTH KBajnpaTta ABCD, nuaronanu KOoToporo mepe-
cekarotcs B Touke O. Jlokazate, uto BDL(AMO) u MO L BD.

Yepesz Bepmnny B kBagpara ABCD mnposenena mpsimas BM. M3BectHo, uto <MBA =
<MBC = 90°, MB = m, AB = n. Halitu paccTtosiHre OT TOYKH M 110 BEpIIMH KBajapara, /10
npsimbix AC u BD.

W3 Touku A, He mpUHALJIEkKANIEH TUIOCKOCTU O, MPOBEAEHBI K 3TON IJIOCKOCTH MEPIIECH IH-
kynsap AO u nBe paBHble HakiloHHbIE AB 1 AC. U3BectHo, uTo <OAB = <BAC = 60°, AO =
1,5cm. Haiitu paccTosiHue MeX1y OCHOBAaHUSIMU HAKJIIOHHBIX.

OauH KOHEI OTpe3Ka JIEKUT B IUIOCKOCTH (L, & IPYroil HaxXOAUTCS OT HEE Ha pacCTOSHUU
6¢cMm. Haiitu paccTosiHue oT cepeHbI 3TOTO OTPE3Ka 0 MIIOCKOCTH.

KoH1IBI 0Tpe3Ka OTCTOSAT OT IJIOCKOCTH O Ha paccTossHUsIX 1cMm u 4cm. Haittu paccrosinue ot
CepeIMHbI OTPE3KA 10 MIIOCKOCTH.

Paccrostnie ot Toukun M 10 KaKAoW M3 BEpILIMH MpaBWiIbHOTrO TpeyronbHuka ABC paBHO
4cm. Haiitu paccrosiaue ot Touku M 0 (ABC), eciiu AB = 6¢m.

N3 toukun M npoBenén nepnenaukyiasip MB k mnockoctu npsimoyrosnsauka ABCD. Jloka-
xute, 4yTo TpeyronbHuku AMD u MCD npsimoyronbHbIe.

[Tpsimast AK nepnenukyiisipHa K IJI0CKOCTH NpaBuiibHOro TpeyroibHuka ABC, a Touka M
— cepenuna croponbl BC. Jlokaxure, yto MK L BC.

Otpe3ok AD nepneHAuKyIsipeH MI0CKOCTU paBHOOenpeHHoro tpeyronbHuka ABC. AB =
AC =5cmMm, BC =6¢cMm, AD = 12cm. HaliTu paccTossHue OT KOHLIOB oTpe3ka AD no nmpsimoii BC.
UYepes BepumHy A mpsimoyronbHuka ABCD mpoenena mpsimas AK L (ABC). KD =6¢wm,
KB = 7cm, KC = 9cm. Haiitu: paccrostaue ot Touku K o (ABC), paccrosHue mexay npsi-
meivu AK u CD.

. B npsimoyronpHOM napasnenenumese CTOpoHbl ocHoBaHuM 12cm u Scm. Jlnaronans napai-

Jenenunena oopa3yer ¢ II0CKOCTbIO OCHOBaHUA yroi B 45°. Haiitu 60okoBoe pebpo.
OcHoBaHue npsiMoi pu3Mbl — poM0O ¢ auaroHassMu 10cm u 24c¢m a BeicoTa mpu3Mbl 10cM.
HaiiTu Oonbliryto 1uaroHanb NpU3MBI.

CropoHa OCHOBaHUS MPABUIIBHOM TpeyroibHOU Mpu3Mbl 8cM, 6okoBoe pedpo 6¢cm. Haiitu
IJIOIIAb CEYEHUs, MPOXOIAUIET0 Yepe3 CTOPOHY BEPXHETO OCHOBAHMS M IPOTHBOJIEKA-
LIYIO BEPIINHY HUKHETO OCHOBAHUS.

Ilege3 7iBa MPOTUBOJICKAIIUX pedpa Kyba MPOBEACHO CEYEHHUE, MJIIOLIa b KOTOPOro 642
cMm”. Haiitu peGpo kyba u ero guaroHalb.

JlaroHasp MpaBUIBHON YETHIPEXYTOIbHON MPU3MBI 00pa3yeT ¢ MI0CKOCThI0 OOKOBOM Ipa-
HH yroJi B 30°. HaliTu yroy MeX1y JIUaroHajabio U MIIOCKOCTbEO OCHOBAHMSL.

OcHoBaHKE NPSMOU MPU3MBI — TPEYTOJIBHUK CO CTOPOHAMHU 5¢M 1 3¢M U yriaom B 120° me-
*1y HUMU. Hanbonbmas u3 miomaaeit 60KOBBIX IpaHeil paBHa 35cm?. Haiitn mromazs 6o-
KOBOW ITOBEPXHOCTH MTPU3MBI.

OcHoBaHMe NpsAMOro napajulejenunena — napauiesorpaMmm co cTopoHaMu 8cM U 15¢cMm u
yriioM Mexay HuMu B 60°. Menblias u3 mioniajei JuaroHaibHbIX cedeHui paBHa 130 eM?.
Haiitu nomaas NoOBEpXHOCTH NapajuiesIenunea.

Haiitu 066¢M nipsimoii mpusmel ABCA1B1Cy, ecnu: a) <BAC=120°
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67.

68.

69.
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71.

72.

73.

74.

75.

76.

59

AB=5cm, AC=3cM u HanboubIas U3 TUIOMIa el OOKOBBIX TpaHeit 350M2; 0) <AB;C=60°,
AB1=3cm, CB1=2cMm u nByrpanssliii yrou ¢ peopom BB mpsmoii.

. Haiitn 00bEM npaBUIBHON 71 - YTOJIBHOW MPU3MBI, Y KOTOPOU KakJ0e pedpo paBHO a, ec-

mu:a)n=3,0)n=4,8)n=0.

Haunbonpmas auaroHanbs NpaBUIIbHOM MIECTUYTOJIBHON IPU3MBI paBHA 8CM U COCTABIISIET C
00K0BBIM pebpoM yroia B 30°. HaiiTu 00BEM IpU3MBI.

Haiitu nnomaaps 60KOBOM MOBEPXHOCTH U 00BEM MHUpaMUbI, €CIH JJInHAa O0KOBOro pedpa
12¢cM, yroa HakioHa 6oKoBOro pedpa K ocHoBarmio 30°.

Haiitu cropony ocHoBaHusi, 00KOBOe peOpO M BBICOTY MUpPaMHJIbI, eciid anodema paBHA

62 , YTOJI HaKJIOHa OOKOBOM TpaHu K OCHOBaHUIO 45°.

Haiitn 00bpéM mupaMuibl, €Clid BhICOTa paBHa 18cM, yroi HakiioHa 00KOBOTro pedpa K oc-
HOBaHMIO 45°.

Haiitu nnoimaas moaHoM MoBEpXHOCTH, €CJIM CTOPOHA OCHOBAaHUS paBHA 6CM, yroyl HaKJIO-
Ha OOKOBOW rpaHU K OCHOBaHHIO 60°.

HaiiTu cTopoHy OCHOBaHUS U IJIONIAIb OCHOBAHMSI TUPAMUIBI, eciid arodema paBHa 15¢cwm,
JUINHA BBICOTHI 12CM.

OcnoBanue nupamuasl SABCD — npsmoyronsauk ABCD, mnomaas kotoporo 32, a aua-
roHaib — 8. Pedpo SC nepneHAUKYISPHO IUIOCKOCTH OCHOBAHUS, 4 PACCTOSIHUE OT TOUKH S
no nuaronaiiu BD pasno 5. Haitaute o0bem nupamMuibl.

Jlana npaBuiipHasi TpeyrojbHas MpU3Ma co CTOPOHOU ocHOBaHUS 5. Uepes cepearHbI IBYX
CTOPOH OCHOBaHHUS MPOBEJIEHA TUIOCKOCTh, cocTaBistomas yroia 30° ¢ ocHoBaHUEM H Je-
nsiiast 00koBoe pedpo B OTHOIICHUU 3:4, cyuTas OT BEpXHEro ocHoBaHus. Haiitu miomans
CEUCHUS U 00BEM IPU3MEI.

Pe6po xyba paBHo 5. Haiinute kpaTuaiiliiee paccTosiHuEe OT JAMAroHaI JI0 HE MepeceKaro-
mero ee pedpa.

OcHoBaHuE MUPAMHUIBI - TPEYTrOJIbHUK CO CTOpOHaMH, paBHbIMU 3, 9 u 8. Kaxnawiii nBy-
TPaHHBIA YroJjl MPU OCHOBAHWUU PaBEH 30°. Bpruncaute mwiomans 60KOBOi MMOBEPXHOCTH
MIUPAMHIBI.

OcHoBaHue HaKJIOHHOTO Napayenenuneaa ciayxut pomo6 ABCJI, B koropom yron BA/] paBen
600; OOKOBBIEC peOpa HAKJIOHEHBI K INIOCKOCTH OCHOBAHUS 1o yriioM 45~ u mitockocts AA1C1C
MEePIECHANKYISIPHA TIOCKOCTH OCHOBaHUs. Jlokaxure, uyto miomanu cedennit BB1J[1/] u
AA1C1C otHOCHaTCH, Kak 1:3.
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. Haiitu miomians 60KOBOM MOBEPXHOCTH, €CIIM CTOPOHA OCHOBaHUA paBHa 15cwM, BbIcOTa -

12¢cwMm.
Haiitu nnuny G0xoBOTO pebpa W BBICOTY MUpaMUIbI, €CIIM TUIONIAJh OCHOBaHUS paBHA

2 . 2
9/3 cM?, mromans GoKoBOi HOBEPXHOCTH 36 cM”.
Haiitu mutomaap nojHON MOBEPXHOCTH MUPAMUJIbI, €CIIU BbICOTa paBHa 1cM, 00bEM mupa-

Maze! - 33 .

Bricora nununapa 10cm. Pannyc ocHoBanus — 2cm. Haiitu niomaab moiaHoNH NOBEPXHOCTH
1 00BEM HUIUHpA.

JlnaMerp IIIHHIPa 6¢M. YTOJ MEKLY AHATOHANBI0 OCEBOrO cedeHms n ocHoBanmeM 300,
Haiitn nomans noyHON MOBEPXHOCTH.

Jlnaronanb oceBOro ceueHus: 8cM. Yroj MeXIy AMAroHaIbi0O U OCHOBAaHUEM 60°. Haitru
00pa3yoIIyIo U pagnyc.

Pannyc paBen Scm. Yron Mexay TuaroHajibi0 OCEBOTO CEUCHHS M 00pasyrolei 45°. Haitru
00BEM IUITUHApA.

O6pa3yromas 12cwm. Ilnomans oceBoro ceueHus 48cm®. Haiitn  00BEM HWIAHAPA U YTOJI
MEX/1y IMaroHajIbl0 OCEBOI'O CEYEHUS U OCHOBAaHUEM.

JInuHa OKpy»XHOCTH OCHOBaHuA 61 cM. [[maronans oceBoro ceuenus 10cm. Haitu mio-
11a/1b MOJIHOM MMOBEPXHOCTH LIMIIMHJIPA.
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Bricota uununapa 9cm. [nomans ocHoBanus 4n cm?. Haiitu IJIOIIA/Ab ITOJHOM MOBEPXHO-
CTH LIMJIUH/IPA.

[lnomas ocHoBanus 97 cM?. [hnommaas oceBoro cedenust 36 cm’. Haiitu 06bEM HUAJTUHIPA.
Huametp koHyca 12cm, BeicoTa — 8cM. HaliTu mioiaab mojgHONH MOBEPXHOCTH KOHYyca U
IIJIOIAIb OCEBOTO CEUCHHS.

JlnrHa OKPYXKHOCTH OCHOBaHHS 47 cM, BhICOTa KOHyca — 6¢cM. Haiitn 00BEM 1 00pasyro-
LIyI0 KOHYcCA.

OO6pa3yromias KOHyca — ScM, IO b OCHOBaHUS - 91 cM?. Haifti 00béM 1 IUIOIIAEL OCe-
BOT'O CEYCHHUS.

O6pasyromas KoHyca — 12cM, yros HakjaoHa 00pa3syrolleil K IIOCKOCTH ocHOBaHHs 30°.
Haittu nnomans 0OCHOBaHUs, paInyC U BBICOTY KOHYCA.

Pamuyc koHyca 3cM, yron Mexay obpasyromieil u BoicoTol konyca 30°. Haiitu mmomans
IIOJIHOM ITOBEPXHOCTH KOHYCA.

O6pasyromas KoHyca — 6¢M, yroj IpH BepLIMHE oceBoro ceuenus 60°. Haiitu mromans
OOKOBOI TOBEPXHOCTH, BEICOTY U O0BEM.

60 OcnoBanne nupamugpl SABCD — npsmoyroibHuk ABCD, mmomaaps kortoporo 32, a
nuaronaiis — 8. Pe6po SC neprneHiukyaspHO TIII0OCKOCTH OCHOBAHMS, @ PACCTOSIHUE OT TOY-
ku S 1o aquaronanu BD pasHo 5. Halimure 00beM nmupaMuIbI.

61./lana mpaBUIIbHAST TPEYTOJbHAS MPHU3Ma CO CTOPOHON OCHOBaHHS a. Uepe3 cepeIuHbI
JIBYX CTOPOH OCHOBAHHS MPOBE/ICHA IIOCKOCTh, COCTABISIONIAs YIOJ ¢ OCHOBaHUEM H Jie-
nsiasi 00KoBoe pedpo B OTHOIICHHU 3:4, CUUTAs OT BEPXHEro OCHOBaHUWs. HaiiTu mromans
CeueHHUs U 00BEM MPU3MBI.

62.PeOpo kyba paBHO a. Haiinure xpaTdaiiliiee paccTOsSiHUE OT JIMAaroHald JI0 HE Tepece-
Karolero ee pedpa.

OcHoBaHuEe TMUPAMUIbI- TPEYTOJIBHUK CO CTOpoHamu, paBHbiMU 6,10 u 14. Kaxnasiii nBy-
TPaHHBIM YTOJ MPU OCHOBAaHUU PaBEH 30°. BerumciuTe miomans GOKOBOM MOBEPXHOCTHU
MMUPAMU/IBI.

OcHoBaHMe HaAKJIOHHOTO mapamenenumnena ciayxut pom6 ABCJI, B kotopom yron BAJI
paser 60%; GokoBbIe pebpa HAKIOHEHBI K IUIOCKOCTH OCHOBaHHs 1o yriom 60° u mioc-
kocTh AA;1C;C neprnieHauKyaspHa MIOCKOCTH OCHOBaHUS. JloKaxuTe, 4YTO IUIOIIAIU ceue-
auit BB /111 1 AA;C1C oTHOCSTCS, Kak 2:3.

100. [nametp munuHApa 6¢M. YTod MEXy TUAaroHaIbI0 OCEBOIO CEYCHHSI I OCHOBAHHEM 30°.

Haiitn nnomans noJHOW MOBEPXHOCTH.

5.KommuiekT onienounbix 3amanuii Ne 5 mo Pazneny 5. Tema 5.4. Crenenu u kopHu. CTeneHHas
byHKIISA
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BapuanT 1

1. BBIYUCIUTE:
1
25712

2. IlpeacTaBUTH B BU/IE CTEINEHU C OC-
HoBaHHeM a > (:

5 10
[a4 . 1/37
3. HauTw 0.0. BbIpaXKeHHUA:
6 —x
X+6

y:

4. PewmnTb ypaBHeHHUE:
Vx+3=v5—x

5. PewuTb ypaBHEHHUE:

Vx+1=1-x

6. PemuTb HepaBeHCTBO:

Vadx—1< -1

BapuaHnT 2

1. BBIYUCIUTE:
2
3-83

2. IlpencTaBUTH B BU/IE CTEINEHU C OC-
HoBaHHeM a > (:

(=)

3. HauTwu 0.0. BbIpaXKeHHUA:

4. PewuTb ypaBHEHUE:

VI-x=3
5. PewuThb ypaBHEHHE:

Vx+10=x-—-2

6. PeluuTh HEpaBeHCTBO:

V4 —-5x<8

6.KommekT onenounsix 3aganuii Ne 6 mo Pazneny 7 Tema 7.7 [loka3atensHas ¢pynkuus. Jlora-

pudmsl. Jlorapupmudeckas GyHKIus

Bapuasar Ml
1. Pemurs vpasHsHIE:
2T =16

=
L

.7

0.7%
log.(x—3) =2

0.77% - 0,7% =

log,(2z — 1) =log,(3x — 3)

=

Pamure HepaEsmcTES:
5% <02

logzx =4

Pamurs vpaEszmHE
2:2¥ -9 +4=0
2""]-:3‘ — .:

s

4. PamuTs HEpAESHCOTED
logs(2x + 3) = log.(4— 2x)

#IloES33T2IEHST H TOTEPHEMEISCESS G HETTHED:

+«IloEazaTeNEHaT H TOTEpHEMEISCEST $VHEIIHID:
Bapuasar Ml
1. Pemurs vpaemsmps:
347 =27
,  0.2¥
B R el
0.2% - 0.2 oot
loga(x—2) =2
logg(2x —4) =log:(x + 7)

=

Pamurs HepaEsHCTES:
1
.?E
logs(x+2) =< 3
3. Pemurs vpaeHsHEHS
3-3 -28-34+9=0
2'98:* = 10x
4. PamuTs H2paEsHCTED
logs(3x — 1) = log.{3 — 2%}

7.KommuiekT onieHouHbIX 3a1anuid No7 o Pazgeny 9.
Tema 9.9. Pemenne 3anau. OCHOBBI TpUTOHOMETpUHU. TpUroHomMeTprudeckue GpyHKINHU
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BapuanT Nel

1. Beruuciaure:

tg 45° - sin90° + 2 cos 60°

A n+ s . s
sin—+ cos<-tg—
6 0283

2. YnpocTuTe BbIpaKeHHe:

" sint
cos“t —————
tg(—t) - ctgt
Pewume ypaenenus

1. 2sinx++v/2=0
T
2. cos(2x+z)——1 )
3. 8sin®x + cosx + 1 = Ocos? ==
ﬁsingcosg =0
Peu/lume HepaseHcmeda

1. sinx = -0,5

2. cosit< V3
2 2

BapuanT Ne2

1. Beruuciure:

5ctg 45° — /3 - tg60° + 85in 30°
3-t 71'+ i z
g7 Tsinmcos

2. YmpocTuTe BblpaKeHHe:
cos?t

. 2 t -
St ctg(—t)-tgt
Pewume ypasrenus

1. 2cosx—1=0

. T _
2. sin (Zx + Z) =0
3. 3sin*x—cosx—1=0

4. sin?2x + 3 sin2xcos2x =0

Pewwume HepaeeHcmed

. 3
1. sinx > —\/2—_

2. cos(§+§)<g

7.KomruiekT oueHounbix 3ananuil mo Pasneny 9 .Tema 9.9. Pemenue 3agau. [1poussos-

Has pyHKIMH, ee TPUMEHEHHUE

Haiinute 3HaueHue Mpou3BOJIHOM (PYHKIMU

f(x) =sinx + 3 cosx B TOYKE X, =§.

. Haninure

3HA4YCHUC HpOPI?»BO,Z[HOfI

f(x) =4cosx-ctg x BTOUKE X =§.

byHKIIUN

. Hanwmmmure

YPaBHEHHE KacaTeNbHOH K
rpaduxy dyskmun f(x) = Vx(3x% — 7x) B
TOuKe ¢ abcuuccoit x, = 1.

. HaiimuTte yron HakjoHa KacaTelbHOM K IpaduKy

Gyakmun y = x3 —v2x B Touke ¢ abcumccoit
XO = 2

Haitgure TaHTEHC yria HAKJIOHA

KacaTeabHOM K rpaduky QyHKUMM y =
T o Y

tg(2x — Z) B TOUKE ¢ abcrucco Xy = "

. Hanummure ypaBHeHMe KacaTelbHOW K TpaduKy

pyskmun  f(x) = x3 —3x%2 —9x + 2 B TOUKeE C
abcuuccoit x, = 2.

Haiinute TOouky MuUHUMYMa  (QYHKIHH . Haiinure npomMexyTok, Ha KOTOpOM (yHKITUS
1-x? -
= ) = —— BO3pacTaer.
X—=2 x+3

Haiinute nambonbliee 3HaueHUWE (PYHKIIMH

. IIpsimast y = 3x + 4 sABnseTCs KacaTeNbHOM K

y =x3—6x*—15x +8, KoTopoe oOHa rpapuky  Qynkuum  y = x3 + 4x% + 3x + 4.
NpUHUMAET Ha oTpeske [-2;2] HaiinuTe abcumccy TOUKM KacaHHUs.

[Mpsamas y=-4x-11 ABIISIETCA . Hailinute  mpousBeneHue  HaumOONbLIETO U
KacaTesbHOM K rpaduky GyHkuun y = x3 + HaWMEHBIIIETO 3HAYECHUU byHKIIUU
7x% 4+ 7x — 6. Haiiaute abcuuccy TOYKH y =8x3—9x? —6x + 2, KOTOpBIE OHa

KacaHusl.

npuHUMaeT Ha otpeske [0;2]
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1. Temo ABMKETCA 1o 3aKOHY 7. Teno NBUKETCS MO 3aKOHY
s(t) =t3+ 2t% + 4t + 1. Haiigure ' .
(©) . A s(t) = 3t3 — 2t? + t + 7. Haiigure ckopocTh B
paccTosiHKe, MPOMJIEHHOE TEIIOM OT Hayaja
TOT MOMEHT BPEMEHH, KOIJa YCKOPEHHE DPaBHO
JIBUKEHHMS 110 TOIO MOMEHTa, Korjaa 36M\c2
yCKOpeHHe ctaio  pasHO 10m\C2. '
L 8. 5 H? pHCnge ¥ 8. Ha pucynke u3o0paxén
n300pakéH rpaduk | | _
EEEEEEEEEEE . rpaguk ynkin y = f(x)
SO N I N A A (byHKHI’H’I y = f(x) H L

A KacaTelbHass K HEMY B

b LN\ ¥ TOYKe ¢ abCcuUcCod Xg.

' \ /| Haiigure 3Ha4YEHHE

-------- NPOU3BOIHON (HYHKIIMU
B TOYKE Xg.

M KacaTelbHas K HEMY B
TOYKe ¢ abcuuccor Xx.
Haitigure 3HaYcHUE
MPOU3BOHON (YHKIMU B
TOYKE X.

9. Ha  pucynke
u3o0paxkeH  rpaduk

dyskmun  y = f(x),

ONPEACICHHON Ha
UHTEpBAJIE (-3;9).
Haiinure xonudecTBo
TOYEK, B KOTOPBIX KacaTelbHas K Tpaduky
GyHKIMYN mapajuienbHa npsiMoilt y=12.

10. Ha  pwucyske

_________ ¢/ m3o0paxkeH  rpaduk

A A - dynkumn y = f7 (%),
OTpeIeIeHHON Ha
HHTEpBAJe -4;7).
Haiinnre CyMMY

------------- TOYEK  JKCTpeMyMa
dyskimn f(x).

N 9. Ha pPUCYHKE

- n3o0paxkeH rpadguk

. Qymxmn -y = f(x),

oIpeaeIeHHON Ha

WHTEpBaie (-3;11).

"""""" Haiinure KOJINYECTBO

TOYEK, B KOTOPBIX KacarenbHas K rpaduky
¢GbyHKIMK napajuienpHa npsiMoil y = —11.

10. Ha pPHUCYHKE

n300pakeH rpaduk

dynkumu  y = f' (x),

OTIpeIeIeHHON Ha

£ HMHTEpBaJE (-7;5).

Haiimure cymmy Todek

.............. SKCTpeMyMa

dyskimn f(x).

7. KommnekT oneHounsIx 3aaanuii o Pasneny 10 Tema 10.4. Pemenue 3anau. IlepBooOpasHas u

MHTETpal
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BapuanTt Nel. Bapuant Ne2.
1. Beruucnure, cenaB pUCyHOK, IUIOMIATL QH-
I'ypbl, OTPAaHUYEHHOH JIMHUSMMU: 1. Bemuucnute, cienaB puCyHOK, IUIOIAAb Gy
T T T'Ypbl, OTPAaHUYCHHOU JTMHUSMHU:
y=0,x=—=,x==,y =C0SX T U
’ 6’ 3’ y=0,x=g,x=z,y=cosx

2. Brpluucnure uHTErpal

3 T
1) fxzdx; 2) fsin 3x dx
= T

3. Brmuucnure

(3 + 4x)> dx
4. Jlna ¢dyakuuu f(x) HaiiauTe nepBooOpasd
HYI0, rpaUK KOTOPOI MPOXOIUT Yepes3

TO4Ky M, ecinu:

f(x) =cos(3x+m), M(0;0)
5. CocraBbre (hOopMyITy TUIOIIAIN 3AMITPUXO

BaHHOU QUTypBI

VA |

2. Beruucnure uHTETpa

1) fz & Ji# cos 2xdx
6

1 3’

3. Bemaucnure

f (2 —7x)3dx
4. Jlna dyakuuu f(x) HaiiauTe nepBooOpas-
HYIO0, TPaQHK KOTOPOW MPOXOJIUT Yepe3 TOY
Ky M, eciu:
f(x) =2sin(2x +m), M(0;0)
5. CocraBbTe (HhOpMyITy IUIOIIAIN 3AIITPUXO-
BaHHOU QUTypBI

i =

A

1

T
-
.‘,\
TR
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|

\
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4.1.4. TECTOBBIE 3AJIAHIA.

TECT 1 x Pazgeny 4. Tem

a 4.9. [IpaBunbHBIE MHOTOTPAaHHUKH, X CBOWCTBA
Bapuanr 1

1. Terpasap - 3T0

>
>
>
>

MMOBCPXHOCTh, COCTABJICHHAA U3 TPCYTOJIbHUKOB
MMOBEPXHOCTh, COCTABJICHHAA U3 IISATH TPCYTrOJIbHUKOB
napajjiejiorpaMm U 4C€ThIPEC TPCYTOJIbHUKA
MMOBEPXHOCTH, COCTABJICHHAA U3 YETBIPEX TPECYTrOJIbHUKOB

2. MHOrorpaHHuk - 3T0

>

>
>
>

ITOBEPXHOCTh, COCTABJICHHAs U3 N- MapaJIeIOrPAMMOB

MIOBEPXHOCTb,  COCTAaBJEHHAas W3 N-MHOTOYrOJIBHUKOB W  N-
TPEYTroJbHUKOB

MMOBEPXHOCTb, COCTABJIICHHAs! U3 MHOT'OYT'OJIbHUKOB

MOBEPXHOCTh, COCTaBJIEHHAass W3 N-MHOTOYrOJIBHUKOB H  N-
rapajuiesorpaMMoOB
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3. Ecmu GokoBble pebpa mpu3Mbl MEPHEHIUKYISPHBI K OCHOBaHMUSAM, TO NpPH3Ma
Ha3bIBACTCS

>
>
>
>

IIPaBUIILHOMN
pAMO

HAaKJIOHHOMN
NEePHEHANKYIJIIPHON

4. Ilnomans 60KOBOI MOBEPXHOCTH MPSIMOU MPU3MBI PaBHA

>
>
>
>

IIPOU3BEJICHUIO IEPUMETPA OCHOBAHUS HA BBICOTY IPHU3MBbI
MPOM3BEACHUIO IEPUMETPa OCHOBAHUS Ha arnopemy
MIPOU3BEICHUIO peOpa OCHOBAHMSI Ha BBHICOTY MPU3MBI
MIPOM3BENICHUIO pebep OCHOBAHMS HA BBICOTY MPU3MBI

5. TlocTpouTh NpaBUIBHYIO YCEUEHHYIO YETHIPEXYTOJbHYIO TUPAMULLY.

Bapuant 2

1. Tlapamnenenumnen - 3To

>
>
>
>

IMOBCPXHOCTb, COCTABJICHHAA U3 IIapalJICJI0orpaMMOB
IMMOBEPXHOCTh, COCTABJICHHAA U3 YCTBHIPCX MapalJICJIOTpaMMOB
napajjejiorpaMm U 4€ThIPC TPCYIrOJIbHUKA

MMOBEPXHOCTH, COCTABJICHHAA U3 HICCTH ITapaJlJICJIOrpaMMOB

2. FCOMeTpI/IquKOC TCJIO - 3TO

>

>
>
>

IMMOBEPXHOCTH TECJIa, OrpaHUYMUBaromas €ro

CBiA3aHHasA (I)I/Irypa B IIPOCTPAHCTBE, KOTOpasa COACPIKHUT BCC CBOU I'pa-
HHUYHBIC TOYKU

OI'paHUYCHHAsA CBA3aHHAA Q)Hrypa B ITPOCTPAHCTBE, KOTOpAsd COACPIKUT
BCC CBOM I'PAHUYHBIC TOYKH

OI'paHUYCHHAA (l)I/Irypa B IIPOCTPAHCTBEC, KOTOpas COACPKUT BCC CBOU
rpaHU4YHBbIC TOUKHU

3. Touka (mpsiMas, IUNIOCKOCTh) HA3bIBAETCS LIEHTPOM (OCHIO, MIOCKOCTBIO) CHM-
MeTpuu GUrypsl, eciu

>

>

>

Kax1ast pUrypa CHMMETpUYHA OTHOCUTEIIBHO HEKOTOPOH (PUTypHI
KaXKaasi Touka (Urypbl CUMMETpUYHA OTHOCUTENIBHO HEe HEKOTOpOi
TOYKE TOH k€ PUTYpBHI

KaKaasi Touka (Urypbl CUMMETpUYHA OTHOCUTEIBHO HEEe HEKOTOpOi
pSAMOii TOM ke (PUrypsl

KaKaasi Touka (Urypbl CUMMETpUYHA OTHOCUTEIBHO HEEe HEKOTOpOi
IUIOCKOCTH TOM e (purypsl

4. Tlnomanas MOJHON MOBEPXHOCTH MUPAMUIBI paBHA

>
>
>
>

CyMMe IUIOLIAZIEH BCEX €€ TPaHen

CyMMe€ KBaJIpaTOB TPEX €ro U3MEPEHUI

CyMMe IUIOLIAZECH IBYX €€ rpaHen
MPOU3BEJICHUIO KBAJPAaTOB JBYX €r0 U3MEPEHHI

5. HOCTpOI/ITL HAKJIOHHYIO YCTBIPCXYT'OJIbHYIO IPU3MY.

Bapuanr 3

1. Oxkrtasap - 31O

>
>

MMOBEPXHOCTH, COCTABJICHHAA U3 ICBATU TPCYTOJIbHUKOB
MMOBCPXHOCTh, COCTABJICHHAA U3 NCCATH TPCYTOJIbHUKOB
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» TOBEPXHOCTh, COCTABJICHHAS U3 IIECTU TPEYTOJIbHUKOB
» TOBEPXHOCTb, COCTABJICHHASI H3 BOCBMH TPEYTOJIbHUKOB
MHoOTrorpaHHHK Ha3bIBACTCS BHITYKIIBIM, CCIIH
» OH PacIOJIOKEH TI0 Pa3HbIC CTOPOHBI OT KaXKIOW €ro BepLIMHBI
» OH PacoJI0XEH 10 OJIHY CTOPOHY OT Ka)J[OW €ro BEpIINHBI
» OH PacIOJIOKEH TI0 OJIHY CTOPOHY OT IIOCKOCTH Ka)[I0l ero rpaHu
» OH PacIoJI0XKEH 10 Pa3HbIe CTOPOHBI OT TIOCKOCTH KaXKJIOH €ro rpaHu
BBInyKIiblii MHOTOTPaHHUK Ha3bIBACTCS IPABHIIBHBIM, €CITH
ero OOKOBbIE I'paHH PABHBIC MHOTOYTOJbHUKU
BCE €ro IPaHH PaBHBIC MHOTOYTOJIbHUKU
ero OOKOBBIC TPaHU PaBHBIC MapAJLICIOrPAMMBI
HE PaBHBI JIPYT APYTY
BCE €r0 I'PaHH PAaBHBIC MMAPAJLICIOrPAMMBI
[Tnommaae OOKOBOI MOBEPXHOCTH MPABUIILHON MUPAMH/IBI pABHA
» TIOJIOBUMHE MTPOM3BEICHNUS IIEPUMETPA OCHOBAHUS Ha anodemy
» TPOU3BE/ICHUIO IEPUMETPa OCHOBAHUS Ha ariopeMy
» TIOJIOBUHE MTPOM3BEICHHUS IIEPUMETPA OCHOBAHUSI HA BBICOTY MUPAMHIBI
» TIPOU3BE/ICHUIO IEPUMETPA OCHOBAHUS Ha BBICOTY MMUPAMHU/IbI
ITocTpONTh HAaKJIIOHHBIN apaUIEIICIUIIE .

YV VYY

Bapuanr 4

[Ipusma - 3T0
» MHOTOTPAHHUK, COCTaBJICHHBIA M3 JBYX MHOTOYTOJHHHUKOB, PACIo-
JIO’)KEHHBIX B IBYX PaBHBIX IUIOCKOCTSIX U N - MapaieorpaMMoB
» MHOTOTPAHHHUK, COCTABJICHHBINA U3 JIBYX PABHBIX MHOTOYTOJHLHUKOB, U
N - mapausienorpaMmmMoB
» MHOTOTPaHHUK, COCTABIICHHBIN M3 JBYX PaBHBIX MHOT'OYTOJHHHKOB,
PAacIoNIO’KEHHBIX B JBYX IJIOCKOCTAX U N - MapajuieIorpaMMoB
» MHOTOTPAHHUK, COCTABIICHHBIN W3 JBYX PaBHBIX MHOTOYTOJHHHKOB,
PAcIONIOKEHHBIX B MapallIeNIbHBIX IUIOCKOCTSAX U N - mapajiesorpam-
MOB
@durypa HazbIBaeTCs OrPaHUUYEHHOMU, €CITH
» Yy Hee eCTh BepIINHBI
» ee MOXXHO IPOJUTUTh
» ee MOXHO 3aKJIFOUYHTh B KaKyl0-HHOY b chepy
» BOKpYT HE€ MOXKHO MOCTPOUTH IIIOCKOCTh
Kakas ¢urypa He umMeeT 1eHTpa CHMMETPHH ?
» TPaBWIbHBINA OKTAdIP
» TPaBWIBHBIN TETPadIp
» TPaBWIbHBIN JOJCKAdIP
» TIpaBWIBHBIA UKOCAdP
[Tnomaas 60KOBOM MOBEPXHOCTH MPABUIBHOM YCEUEHHOM MUpaMuIbl paBHA
MPOM3BEACHUIO TIOJIYCYMMBI IEPUMETPOB OCHOBAHUM Ha arodemy
IIPOM3BEICHUIO CYMMBbI IIEPUMETPOB OCHOBAHUH Ha anodemMy
MPOU3BEACHUIO CYMMBI IEPUMETPOB OCHOBAHHI Ha BBICOTY MTUPAMUIBI
MIPOM3BEICHUIO MOJYCYMMBI MEPUMETPOB OCHOBAHHMM Ha BBICOTY MH-
pamuIbI
[TocTpouTh yCEUEHHYIO TPEYTOJIbHYIO TUPAMHULTY.

YV VY
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OTBETDBI ko BceM BapraHTaM:
1 Bompoc 2 BOIpPOC 3 Bompoc 4 Bormpoc
4 3 2 1
OtBeTHl K 5 331aHUIO:
1 BapuaHr. 3 BapuaHr.
* | i -;'
__.-"'.-F ! ___.:-"- i
Tl ~
)f ! / /
! ; ."II ){
| ] | |
.' ’ ! /
f ! |
/ N T Y j—— ){
L || .-Fd-
L. L=
2 BapuaHT. 4BapuaHT.
. e R
.-'--I __.-"-||I
-]

TECT Ne2 mo Pazneny 8. YpaBHeHUS U HEpaBEHCTBA.
Tewma 8.3. YpaBHeHUs1 U HEPABEHCTBA € TapaMeTpaMH

Bapuant Nel.

Al. Pemmre ypaBHeHHE MX+ 2 =—1 OTHOCUTENBHO X.

1)X=—£,npn m = 0.
m
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2)[Ipu m =0 =et KopHeit; npu M=0 x = l
m

3) [Ipu m =0 wuet kopueii; m =0 x:—i.
m

4dmeR

A2. Ilpu kakoM 3HaueHHH a TipsiMble  3x-5y=10 u 2x+ay=6 nepecekaroTcs B TOUKE, PUHAI-
JIeXxalen ocu opauHat?

1)3 2)-3 3)0 4)-5
A3. Pemnre ypasuerne K(X—4)+2(x +1)=1 oTHOCHTEIBHO X.

4k -1
k+2

1)IIpu k =-2 kopueit Het; mpu K#-2 x =

2)IIpu k =-2 kopHeii HeT; mpu k:% 2 x=0.

4k -1
k+2

3)IIpu k = 0 xkopueii Her; npu K=0 x = T(k _Zl;an/I k =-2,k ;t% x=
+

Nk eR
A4. Pemute ypaBHEeHME Za(a - Z)x = a® —5a+6 OTHOCHTENBHO X.

DIlpu a =2 x € R; npu a =0 xopuewi vet; nipu a #0 u a # 2 x=%a+2).
2a(a—2)

<

2)IIpu a=2 x e R; npua=0 xopueit HeT; ipu a #0 u a # 2 x:a_3

2a

3)[pu a=2 xe€R;npua=0«kopueit ver; ipu a #0, a#2, a+#3 x=4" ; mipu a = 3 x=0.

4)aeR
AS. Ilpu xakux 3Ha4eHUSX a ypaBHeHUE 1+2x - ax=4+ x UMeeT oTpuLaTeNbHOe penieHe?
1)a<l 2)a>1 3)a<-2 4) a>-2

A6. I'paduxu pynkimit y=3x+b u y=kX—6 cuMMeTpruHBI OTHOCUTEIBHO OCH abCLIUCC.

Hatimute K u b .
Dk=3b=-6 2)k=-3,b=6 3)k=-3b=-6 4k =3b=6

2x—y=5
B1. ITpu kakoM 3Ha4eHUN a CUCTEMA { 2’ pelieHuit He uMeeT?
xX+ay=
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B2. IIpu kakux 3HaueHusx a rpaduk pyskuuu y = 01ax+1 nepneHauKyaspeH rpaguxky
bynkuun  y =x+3?

B3. Vkaxure 3Hau€HHE p , IPU KOTOPOM HEPaBEHCTBO 4+ px < 3x +1 HE UMEeT peleHu.

B4. Ilpu kakux 3HaUEHUSX @ CyMMa YHCEN, YAOBIETBOPSIOLIUX CUCTEME
3x—-2y= —2a®+12a+3,
x+6y=3a°-10a -2,

HauMeHbIas?

C1. Ilpu xakoM HanbOObIIEM HATYpaTbHOM 3HAUEHUU MapaMeTpa @ ypaBHEHUE

|x - a| + |x - 4| =15 umeer X015 ObI OJIMH OTPHUIATEIILHBIA KOPEHB? C2. Ilpu kakux 3Haue-
HUsIX K HepaBeHCTBO (k —l)X +2k+1>0 BepHO mpu BCEX 3HAYCHUSIX X, YAOBJICTBOPSIOIIIX

YCIIOBUIO |x| <3?

BapuantNo2.

Al. Pemnre ypaBHeHHe NX—7 =—3 OTHOCHTENBHO X.
4

1) x=—
n

2)[Ipu n =0 Her kopuei; mpu N#0 x = _10 .
n

3) IIpu n =0 HeT KOpHEI; n;tOx:ﬂ.
n

4neR

A2. ITpu xakoM 3HaueHHuH a npsimble  2x+3y=4 u ax-5y=13 nepecekaroTcs B TOUKe, IPUHA/I-
aexaineit ocu abecuucc?

1)6 2)6,5 3)0 4)5,5

A3. Pemmre ypasuerne 2X(a+1)=3a(x +1)+ 7 oTHOCHTENBHO X.

a+7

DIIpu a = 2 KopHEe# HeT; Ipu a# 2 X = 5
—a

2) Ilpu a = 2 xopHel HeT; npu a=— 2% x=0.

7 1 3a+7
;TIpU a # 2,a # —2— X =
2—a 3 2—a

3) IIpu a = 0 xopHeii HeT; npu a#0 x =
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4)aeR

A4. Pemute ypaBHEHHE (a2 —81)x = a® +7a —18 OTHOCHTEIIBHO X.

DIIpu a =-9 x € R; npu a =9 kopueii Het; npu a # -9 u a #9 x=a_§.
a_
a—2
2).Mlpn a=-9 xeR;mpua=9 xeR;mpua#-9unua#9 x= 3"
a_
3).1Ipu a =-9 xe R;npua=9 kopuer Het; ipu a #-9; a#9;a=2 x:a_g;a=2x=0
a_

AS. Tlpu KakuX 3HAYEHHSX g ypaBHEeHUE 2+4x - ax=3+ x uMeeT oTpuuarenbHoe pemenne? 1)a<3
2)a>3 3)a<2 4) a>2

A6. I'paduxu pynkmuii  y =0,5x+b 1 y =KX+ 2 cuMMeTprYHBI OTHOCUTEIILHO OCH OpP/AMHAT.

Haiimute K u b .

Dk=05b=2 2)k =-05b=2 3) k=-05b=-2 4)k =0,5b=-2
2x+y=1, .

B1. IIpu kakoM 3HaYCHHH @ CHUCTEMa 3 peleHui He nMeeT?
y—ax=

B2. IIpu kakux 3HaueHUsIX a rpaguk QyHKIUM y = 2ax — 7 NEpIEeHAUKYIAPEH rpaduKy

bynkuun  y=2x—77?

B3. Ykaxkurte 3HaYCHHE p , IPH KOTOPOM HEPABEHCTBO 3 p(x —1)— x> 6+5x He nMeeT perie-

HUH.

B4. HpI/I KaKUX 3HAUYCHUAX a NPOU3BCACHUC YUCCII, YAOBJIICTBOPAIOIIHUX CUCTCME

2x+ 7y =15-5a,
HauOoJIbIIIEE?
3x—y=4a-12,

C1. Ilpu xakoM HauMEHbILIEM HAaTypaJIbHOM 3HAUEHHUHM NTapaMeTpa a YpaBHEHHE

|x - a| - |x — 7| =11 umeer TONBKO MOJOKHUTETbHBIC KOPHH?

Cl. Ilpu kakux 3Ha4eHUsIX K HEpaBeHCTBO (k - 4)X +k—-5<0 BepHO mpu Bcex 3HAYCHUAX

X, YAOBJIETBOPSIIOIINUX YCIOBUIO |x| <3?

TECT Ne3 mo Pazgeny 11. DeMeHTH KOMOMHATOPUKH, CTATHCTUKU M TEOPHH BEPOSTHOCTEH.
Tema 11.1 OcHOBHBIE TOHATUS KOMOMHATOPUKH
CobbITHeE, BEpOoSTHOCTH COOBITUSA. CI0KEHNE U YMHOXKEHUE BEPOSITHOCTEN

1. /IBa coObITHUS, KOTOPBIE HE MOTYT HACTYIUTHh OJHOBPEMEHHO B JAHHOM OIIBITE, HA3BIBAIOTCH. ..
1) IpOTUBONOIOKHBIMH 3) AOCTOBEPHBIMU
2) HECOBMECTHBIMU 4) COBMECTHBIMU

2. CoObITHE, KOTOPOE 0053aTENLHO MTPOU3OUIET B Pe3yNbTaTe JAHHOTO OMbITa, HA3bIBAETCH. ..
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1) HEBO3MOXKHBIM 3) NPOTUBOMNOJIOKHBIM
2) COBMECTHBIM 4) TOCTOBEPHBIM
3. CoObiTHEe A «BBINAJCHUE CEMU OYKOB IPH MOIOPACHIBAHIH UTPAIBHON KOCTH SIBIISICTCS » ...
1) IpOTHBONOI0KHBIM 3) HECOBMECTHBIM
2) HEBO3MOXKHBIM 4) NoCTOBEPHBIM

4. OmnbIT: IPOU3BOJIUTCS JIBa BBICTpea 1o MullieHu. Kakue BbICKa3bIBaHUSI 00Pa3yIOT MOJIHYIO
TpyIIy COOBITUI
1) xoTs1 OBI OJTHO MOMNa/IaHUE U JIBA TpOMaxa
2) Ba MomnajaHus v JBa mpoMaxa
3) xoTs ObI OJTHO MOMaJaHUE U OJJHO MOTMAaJaHue
4) X0oTs1 ObI OIMH MPOMAX U OJIMH ITPOMax
5. Cymmoti cobbiTuii A 1 B Ha3bIBaeTCsl COOBITHE, COCTOSIIEE B HACTYIUICHHH. . .
1) Tonbko otHOTO COOBITUST A Win B
2) oboux cobpiTUii A U B
3) xoTs 661 OJTHOTO U3 COObITHIT A U B
4) He 6oJsiee ogHOTO COOBITHS A WU B
6. IIpousBenennem coObITHI A U B Ha3pIBaeTCs COOBITHE, COCTOSINEE B HACTYIUICHUH. ..
1) o6oux coObITHii A 1 B
2) He MeHee 0THOTO coObITUsl A Wi B
3) He Gosiee ogHOTO COOBITUS A WK B
4) ObITH MOXKET COOBITHI A 1 B
7. UrpanbHast KocTh Opocaercst oJiuH pa3. HaliTu BepOosATHOCTD MOSBICHUSI HEYETHOTO YHCTIa OY-
KOB.

1
1) — 3) l
3 2
2) L 4) 6
6 3
8. UrpasibHas KocTh OpocaeTrcst o uH pa3. HaliTu BepossTHOCT NOSIBIIEHUS HE MEHEE TPEX OUYKOB.
2
1) 1 3) =
2 5
2) 2 4) L
3 3

9. B rpymnne u3 8 camoneToB uMeeTcst 2 camoseTa-HocuTeNs saepHoro 6oenpunaca. [1o rpymmne
BBIIYCKA€TCS OJJHA 3CHUTHAs YIpaBiieMas pakeTa. MecTa caMOIeTOB-HOCUTENCH B TPyIIIIE
Heu3BecTHbI. HallTu BeposITHOCTH TOrO, 4TO OYAET COUT OJJMH CaMOJIET-HOCUTEIb.

1) 0,75 3)0,2
2)1,8 4) 0,25

10. B simuke 50 B3pbIBaTeneli cpeu HUX S5 HencnpaBHbIX. M3 siirka Hayrag U3BIEKalOT OJUH

B3pbIBaTeb. HaliTH BEpOATHOCTH TOrO, YTO BBIHYTBIM B3pPBIBATEIIb UCIIPABHBIN.

1)0,1 3) 45
2) 0,5 4)0,9
11. Ykaxure BepHYI0 popMyITy Uil HAXO0XKICHUS YUCIa COYETaHUH.
n! ml(n—m)!
) Cy =—— 3) Crr,“z—( )
mi(n—m)! n!
m! ni(n—m)!
n!(n — m)! m!
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12. /IBa TopnieIHBIX KaTepa OJHOBPEMEHHO BBITYCKAIO M0 OJHOM Toprese o kopabiro. Bepost-
HOCTb IMMOMAIaHUsI TOPHEAO0N ¢ mepBoro karepa pasHa 0,6, co Broporo — 0,2. Cuuras nona-
JTaHUs TOpIElaMy HE3aBUCUMBIMU, OIPEJEIIUTh BEPOATHOCTD IIPOMAXa.

1) 0,32 3) 0,36
2)0,8 4) 0,04

13. HaiiTu BepOsITHOCTH COBMECTHOTO MOPAKEHUS LETH IBYMS OPYIUSAMH, €CITU BEPOSITHOCTh
nmpoMaxa nepBsiM opyauem pasHa 0,4, a Btopeim — 0,1.

1) 0,04 3)0,4
2)0,5 4) 0,54
Ne
1 1213|456 | 7| 8|9 |10/11]12]13
BOIIP
Nl | a2 3 3 | 2| 4| 4] 1|1] a4
OTB.

Kpurepuu onenuBanus

KonnuectBo mpa-
P 6-8 9-11 12-13
BUWJIbHBIX OTBETOB
OrueHka yJIOBJIETBOPUTEIHHO XOPOIIIO OTJINYHO

4.2 3AJJAHUS 17151 PA3JIEJIA 12.IPO®ECCHOHAJIbHO-OPUEHTHPOBAHHOE
COJIEPJKAHUE (COJAEPKAHUE MPUKJIAJTHOTO MOY.JIS)

4.2.1. IPAKTUYECKAS PABOTA

1. KommekT ouenounbix 3aganuii Nel. Tema 12.4. I'padsl u npumenenue rpadoB i perieHUs
npodecCHOHaIBHBIX 3aj1a4.

1.ITsaTepo OTHOKIACCHUKOB, HA BCTPEYE BBHITYCKHUKOB, OOMEHSUIUCH PYKOTOKaTUSIMU. CKOJIBKO
BCEro ObLIO CAEIAHO PYKOTIOKATUIN?

otBeT: 10 pykonoxaTuil (Kaxxaast JMHUS 03HAYAeT OJJHO PYKOIIOKATHE).

2. Y Moei 6a0ymke B IepeBHE, BO3JIC IOMA PacTyT 8 JepeBbEB: TOMOIb, 1y0, KIIeH, sIOJOHS, JTH-
CTBEHHHIIa, Oepe3a, psOouHa u cocHa. PsOuHa BbIlIe TUCTBEHHHUIIBI, IOJIOHS BhIIIE KJIeHa, Ty0
HIDKEe Oepe3bl, HO BBIIIE COCHBI, COCHA BBIIIE PSIOWHBI, Oepe3a HUXKE TOTOJS, a INCTBEHHUIIA
BhIIIIE SI0JI0HU. B Kakoil mocnenoBaTenbHOCTH PACTIONOKATCS IEPEBbs IO BHICOTE OT CAMOTO BbI-
COKOTO K

OTBerT: KJeH, 10J10Hs, IUCTBEHHUIIA, psOuHa, COCHA, Ay0, Oepes3a U TOMOJb.

2.KoMmmekr oueHouyHbix 3ananuii Ne2 Tema 12.2

[IpouieHThI B pUHAHCOBBIX 3aJa4ax.

Bamaun Ne 1.1.1.-1.1.6; Nel.2.1 -1.2.10 Vuebuoe mnocoome PdunaHcoBas MaTeMaTH-
kabydueOHo-MeTonuueckoe mnocooue/E.d.dedunora, 10.C. Kycrosa; ITomopckuit roc.
yH-T uM. M.B. JlIomoHocoBa-Apxanrensck: [lomopckuii yausepcurer, 200.-220 c.

2 Komruiekt onenounsix 3agannii Ne3,4 Tema 12.2

1.Pewums 3a0auy. CKOpOCTb CynHa 1O yary cocraBisier V kM/d4, a e€ HCTHHHOE 3HaueHue V,
kM/4. Onpenenure abCONIOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTH U3MEPEHUS CKOPOCTH.
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Homep vV, V.,

3a1a4u KM/4 KM/4
1 21 22
2 31 32
3 24 23
4 12 10
5 5 4.7
6 3 2.4
7 4 1.9
8 16 12.5
9 13 13.4
10 15 15.2

2.Pewuumo 3a0auu:

- Bpluncnure aOCOMIOTHYIO M OTHOCUTEIBHYIO TMOTPEIIHOCTh MPUOIMKEHHOTO
YHCjIa OTHOCUTEIIFHO TOYHOT'O 3HAUCHUS

1. 2,72 orHOCHUTENHO2,718

2. 2,71 otHocurensHo 2,718

3. x% ecmmx ~ 2,72, x=2,718

4, x 2, ecnu x =~ 3,14, x = 3,142

5. x*+y,ecmx ~ 3,14, x=3,142, y = 2,72 y = 2,717.
- Bemomnnaute neiictBus ¢ TouHocThio 10 0,01:

x+y x-y, ;,y -x, e x =1,04- 1073,y = 6,08 - 102

3.HaiiTu ¢ moMoIIpio MPOU3BOHON MPUOIIMIKEHHOE 3HAUCHUE 1,22.
4 HaifTH ¢ OMOIIBIO IPOK3BOIHOM NPHOIIDKeHHOE 3HaueHHe 6007,
5.Haiitu ¢ momompbio Mpou3BOgHOW MPUOIMKEHHOE 3HaYeHHE (YHKIUU X?+\X JUIS TOUKH
x=1,21.
6.Haiitu c moMomis1o npon3BoIHON NPUOIMKEeHHOE 3HaueHue tg(41°).
7.Bbr4ucianTh:

F(x) = N ITpu x= 1,995

f(xX)=x>-x pu X=0,96

f(x) = x*+3x pu x=5,04
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1,002 J/4,0016 =

0,995
1 40,9951 =
1,003%
% 416,008 =
0,996
tg44°
cos6T’

sin(z+0,03j
6

cos(Z —0,04]
6

8. barapest cOCTOMT M3 TpeX MapaLIeIbHO COSTUHEHHBIX KOHJCHCATOPOB eMKOCThio C1 = 1041
MKD, Cy = 2+0,2 Mx®D, C3 = 2+0,2 Mmx®. Haitnure anexkrpoemMkocTs 6arapeu C.

9.0nexTpuyeckas elb COCTOUT U3 IMATH MOCIEI0BATEIILHO COEIUHEHHBIX MPOBOJIHUKOB COMPO-
tuBiacHueM Rj; = 3,865 Om, R; =4,45 Om, R3=0,60 Om, R4 =2,0 Om, R5 = 5,9 Om. Beruuciu-
Te 00I1Iee COMPOTHUBIICHNUE TPOBOIHUKOB.

10.Bo cKkoIbKO pa3 yBETUYUTCS KOJMYECTBO TEIUIOTHI, BBIIEISIEMOE B JIEKTPOHATpEeBATee, MpH
yBEJTUYCHUH CHIIbI ToKa B 1,5 pa3a? B 2,0 pa3za? B 4 paza?

11.CxonbKo 37€KTpUUYECKOIM S3HEPTUN PacXOAyeTcCsl B JIaMIle, Ha 1I0KOJI€ KOTOPOM HamMcaHo: «2,5
B, 0,29 A» - 3a 1,2 mun?

12.9nekTpudeckuii IBATATENH C MOJIe3HON MomTHOCTRI0 0,204 kBT BpamaeT jJomatku B cocyje,
BMmemaromem 4,45 1 Boabl. M3-3a TpeHus nonatok o KUAKOCTh BOoAA HarpeBaeTcs. Ha ckonbko
IpaaycoB MOBBICUTCS TeMIIepaTypa BOJIbI 32 5 MUH (C TOUHOCTHIO 10 CeKyHIbI)? CumnTaiite cocyn
TEMJION30JIMPOBAHHBIM.

13. 3amaun Ha prMeHeHHe (HOPMYJIbl IOMIPABKH JIara.

3. Kommiekr oneHouHbIX 3amannii Ne5 Tema 12.3
[TpakTudeckast paboTa pemieHue 3a1a4 CyA0BOXKICHUS T€OMETPUUECKUMU METOJaMHU.

1.Masik 4 (pucyHok 1.4) uMeeT B IpsAIMOYTOJIbHON cucTeMe KOOpAUHAT OX) KOOPIUHATBL X, Y A

. C cynHa, KOTOpoe pacIoyioKeHO B TOUKe M, ompenenseTcst yroi ¢ 1 paccTosHue ot maska D.
Omnpenenute KOOpAUHATH TOYKKM M, BOCIIOJIb30BABIINCEH JAHHBIMU Ta0IHLIbI 1.4.
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Pucynok 1.4 — Onpeznenenue mecra cygHa
Ta6muma 1.4 — BapraHTsl HCXOIHBIX IAHHBIX K 337124
Howmep Xa, Yas o D, Howmep Xa, Yas o D,
BapuaHTa M ?: M BapHaHTa M M ?: M
1 1 1 80 1000 3 40 80 30 864
2 10 -2 79 1001 4 -4 8 129 230

2.Ha pucynke n3o0paxeHo IBIKEHHE CyAHa, KOTopoe Habmonaerca w3 Touku C. B HavanbHBIN
MOMEHT BPEMEHHM CYTHO HaXOAMUJIOCh B TOUKe 4, 1 OblI0 n3MepeHo paccrosaue AC. Yepes Heko-
TOpO€ BpeMsl CYJHO HaxXOJWJIOCh B Touke B Ha paccTossHUU BC OT TOYKM HaOmrofeHus. bbut
takxe u3MepeH yron ACB. Kakoe paccrossaue BH HeoOxoaumo mpoiTu cyaHy, 4ToObl cOmu-
3UTHCSI C TOUKON HAOJIIOJIEHHSI HA HAUMEHbIIIEE PACCTOSIHUE?
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PucyHnok — /IBuxkeHue cyaHa

BapI/IaHTBI HCXOOHBIX JAHHBIX K 3a1a4€

Homep | AC, | BC, ACB® Homep | AC, | BC, ACB® Homep | AC, | BC, ACB®
BapHaHTa | M M BapUaHTa | M M BapUaHTa | M M
1 300 | 500 45 11 350 | 103 12 3 222 | 422 50
2 200 | 100 35 12 630 | 342 25 4 403 | 423 20
4 KoMmiiekT oneHOYHbIX 3amanuii Ne6 Tema 12.3
[TpakTuyeckas pabora OnpeneneHne pacCTOSHHUMA 10 HETOCTYITHOW TOYKH.
OGopynoBaHue:
IUIOCKOE 3€pKalo, U3MEPUTENbHAS JIEHTA, MEJ.
CopnepxaHue M METOJ| BBINOJHEHUS pabOoThI.
BricoTa Ki1acCHON KOMHATBI OIPEAENISAETCs ¢ TOMOIIBIO
IJIOCKOT'O 3epKaJa.
Ecii n0J105KNUTh HENAJIEKO OT CBOMX HOT IUIOCKOE 3€p-
KaJo Tak, 9ToObI BUJIETh B HEM PeOpO ABYTPAaHHOTO yT-
J1a MEXJly IOTOJIKOM M CTEHOMN KJIACCHOM KOMHATBI, TO,
IIOCKOJIBKY B COOTBETCTBUU C 3aKOHOM  OTpPa)KEHUS
yIiIbl TaJeHusT U OTPaKEHUs PpaBHbI, M3 MOJI00US
tpeyroiabHukoB ABC u CDE moxHO 3anucarb BbIpa-
JKEHUE JUIsl BBICOTHI KJIACCHOW KOMHATBI
H=(L-h)/I
Xox paboThl
1. U3mepbTe paccTrosiHME OT IoJia A0 CBOMX Iia3. s 3Toro nojgouauTe K JI0CKE U MEIOM
cAelaiTe OTMETKY Ha YPOBHE CBOMX TIJla3. 3aT€M H3MEPUTENIBHOHN JIEHTON H3MEpbTE pac-
cTosiHME hOoT moJia 10 3TOi TMETKH.
3anuIuuTe 3Ha4E€HUE ITOr0 PACCTOSIHUS B CBOEM OTUETE.
2
. [ToaroroBbTe TAOMUILY AJIS 3aIIMCH PE3YIIHTATOB U3MEPEHUHN U BEIYUCIICHUH
Ne | Paccrossune | Paccrosnme | Beicota | Beicota Hc
OT HOT JI0 Ce- | OT CEPEIUHBI | OT kinaccHod | Hep | AH | AHcp € TH
peAUHbI IJI0CKOTO mnoJsia /10 | KOMHaThl HH
IJIOCKOTO 3epkana o | rmas, h H ast
3epkana, | CTHEI, L BBI
co
Ta
KO
MH
at
bl

3. IlonoxuTe MIOCKOE 3€pKAI0 HENAIEKO OT CBOMX HOT, M OTOMJUTE OT HEr0 Ha TaKOE pac-
CTOSIHHE, YTOOBI B LIEHTPE 3epKalia yBUIETh PeOpPO MPOCTPAHCTBEHHOTO YTiia MEXIY MOTOJI-
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KoM U nosnoM. Crienaiite OTMETKY Ha IOJly y LIEHTpa cBoeil nmoxomsbl. Mi3MepbTe paccTosiHue
OT IIEHTpa 3epKajia 0 OTMETKH Ha TOJTY.

4. I3mepbTe pacCTOSHUE OT CTEHBI JI0 IIEHTpA 3epKaa.

5. I[IpoBeauTe MATH MOTOOHBIX U3MEPEHUM, U3MEHSS PACCTOSIHUE OT CTEHBI JI0 TUIOCKOTO 3ep-
KaJja.

6. BeruncinTe BBICOTY KJIACCHOM KOMHATHI JUIsl KaXKJ10ro u3MepeHus. Paccunraiite cpegnee

apI/I(bMeTI/I‘-IeCKOG , HOIPCIMHOCTU UBMEPECHUA
AHcp

AH
PHUTEIBHOM JICH

/3. B conneunyto noroay, u3MEpHUB IJTUHBI TEHEH OT BBICOKOIO JEpeBa U OT MpeIMeTa W3-
BECTHOW BBICOTBHI M HCIOJB3Ys 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETa, MOXKHO
paccuuTaTh BBICOTY JepeBa 0e3 ee

HETOCPEJCTBEHHOTO H3MEPEHUS

- 100%7. U3mepbTe BBICOTY NOTOJIKA KJIIACCHOM KOMHATHI HEMOCPEACTBEHHO U3MeE-

Paboma . U3mepenue paccmoanus 00 He0OCMynHOU mouku ( uzmepenue wupuHvl pexu).
Cnyuaii 1. VI3mepeHue paccTosiHus MexXAy ToukamMu Au B, paznenéHHbIMH npenstcTBUeM (pe-
KOH).

Bribepem Ha Oepery peku 1B IOCTYIHBIE TOYKH A U B, paccTosiHre MEXIy KOTOPBIMH MOXKET
ObITh U3MepeHo. M3 Touku A BuaHbl U Touka B u Touka C, B3sTast Ha IPOTUBOIOJIOKHOM Oepe-
ry. U3mepum paccrosaue AB, uzmepsiem yriel A u B, yron ACB = 180°- A -B

3Has OIHY CTOPOHY TPEYI'oOJIbHUKA U BCC YIJIbI, II0 TECOPEME CHUHYCOB HAXOAUM HCKOMOC pac-
CTOsSAHHUC.

Al AR
sin LE = sin LC, omiga AC=24FBsinl Bf sin LT

2 cnyyail.

Hzmepenue paccmosanus medxcoy moukamu A u B, pazoenénuvimu npenamcmeuem (03epom).
Touxu A u B 0ocmyntbi.

Bribuparot Tpetbio Touky C, U3 KOTOpOi BUIHBI TOUKH A U B 1 MOryT ObITH HEOCPEICTBEHHBI
U3MepeHbl paccTosiHUS 10 HuX. [lomyyaercss TpeyronbHUK, y KoToporo nansl yroa ACB (u3me-
psiercst) U cropoHsl AC u BC. Ha ocHOBaHMM 3TUX JaHHBIX 10 TEOPEME KOCUHYCOB MOYKHO OII-
pEeNeNNTh BEIMYHMHY CTOPOHBI AB — MckoMoe paccrosiHue. AB?= AC?+ BC?- 2 AC * BC cos
yria C.
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3 cryuaii:

Hzmepenue paccmosnus medncdy moukamu A u B, pazoenénuvimu npensmemeuem (1ecom) u He-
00CMYNHbIMU ONpedensouemy paccmostue (MouUKu Haxo0amcs no my CmMopoHy peKi).

Bribupator n8e gocrynnsie Touku C u K, paccrosinue Mex1y KOTOPbIMUA MOXKET OBITh HU3MEPEHO
U U3 KOTOPBIX BUAHBI KaKk TOUKa A, Tak T Touka B.

YcranaBnuBaroT actpoisisionto B Touke C u u3mepsitoT yriel ACK u BCK. 3arem u3mepsitot pac-
crosiuue CK u mepenocsar actpoinsiouto B 1. K, u3 xoropoii m3mepsitor yriasl AKC u AKB. Ha
oymare no cropone CK, B34T0il B onpeieI€HHOM MaciiTabe U JBYM MPUIISKAIIIM YIilaM CTPOSIT
tpeyroiabHuKu ACK u BCK u BBIMUCIAIOT 3JIEMEHTHI ATUX TpeyrojbHUKOB. [IpoBens Ha uepre-
e TuHUI AB, onpeaendroT MIMHY €€ HEMOCPEACTBEHHO IO YEPTEXY MM MYTEM BBIYMCICHUS
(pemratot TpeyronsHuku ABC u ABK, B koTOpbIe BXOAUT onpenensemas JuHus AB).

3anaq1/1 AJI1 CaMOCTOATCIIBHOIO PCIICHUA:

1. Onpenenuts BBICOTY GAIIHY 110 JAHHBIM PHCYHKA.
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2. OnpeneauTh BHICOTY TOPHI 10 JAHHBIM PHCYHKA.

A

4 KoMmuiexT oueHoYHbIX 3amanuii Ne7/ Tema 12.3

[TpakTuueckas pabota . OnpenenaeHne CKOPOCTU TEUCHUS PEKH.

Ob6opynoBanue:

CekyHnomep, nouieyka ¢ GprakkoM, CAHTUMETP, BEIIKH

CopnepxaHue M METOJ| BBINOJHEHUS pabOThI.

OtmepuTh Ha IPSIMOM ydacTKe peku, Ha Oepery, paccrosiHue B 100 MeTpoB, yCTaHOBMTH
BEIIKH. 3allyCTUTh JOUIEUKY C (JIAXKKOM IO TEYEHHUIO U U3MEPHUTH BpeMsl IIPOXOKICHUS ITO-
ro yyactka 5-6 pa3. PaccuntaTh CKOpOCTb T€UEHHUS PEKU MO (opMyJie ONpeaeaeHHs] CKOpo-
cti. OnpenenuTs MOrpeliHOCTH U3MEpeHHs. 3anoaHUTh Tabnuiy. CpaBHUTH MOITYyYEHHBIN
pe3yabTaT C TAOTUYHBIM.

Ne t,C V, m/c V cp AV € 3HaYeHUE CKOPOCTH U
CpaBHEHHE €€ C HC-
TUHHBIM 3HAYCHUCM

4 Kommekt oneHo4YHbIX 3amannii Ne8 Tema 12.3

1. Bapka mpormia Mo TeYeHUto peku 48 KM U, TOBEPHYB 00paTHO, mponuia eme 42 kM, 3aTpa-
TUB Ha Bech MyTh 5 yacoB. Haiinute coOCTBEHHYIO CKOPOCTh Oap M, €CJIi CKOPOCTh TEUEHHS
peKu paBHa 5 KM/4.

2. bapyka npolia o Te4eHuto peku 64 KM U, MOBepHYB 00paTHO, mpolia emeé 48 kM, 3aTpa-
TUB Ha Bech MyTh 8 yacoB. HaliguTe cOOCTBEHHYIO CKOPOCTh Oap KU, €CIIM CKOPOCTh TEUEHUS
PEKH paBHa 5 KM/4.

3. Paccrosamne mexay npuctansimu A u B paBao 72 km. 13 A B B 1o TedeHuto peku otrpa-
BWJICA TUIOT, @ Yepe3 yac BCIEA 33 HUM OTIPAaBUIIACh MOTOpHAs JIOJKa, KOTOpasi, MPHOBIB B
nyHKT B, ToTdac nmoBepHysa oOpaTHO u Bo3BpaTtmiack B A. K 3ToMy BpeMeHU 10T MpoIén
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33 kM. Haligute cKOpoCTb JIOAKH B HEMOJABUKHOM BOJIE, €CIIM CKOPOCTh TEUEHUS PEKH paBHA
3 km/u.

Paccrosinue mexny npucranssmMu A u B paBro 126 km. 13 A B B no teuenuto peku otmpa-
BUJICS TIJIOT, @ Yepe3 yac BCJIE] 32 HUM OTIIPaBUIIACh MOTOpHAs JIOAKA, KOTOpasi, MIPUObIB B
nyHKT B, ToTuac moBepHyna oOpaTHO 1 Bo3BpaTuiach B A. K aToMy BpeMeHU IUIOT IpOIén
36 kM. HaliguTe CKOpOCTb JIOJKH B HEMIOABUKHOM BOJE, €CJIM CKOPOCTh TEUEHUSI PEKH PaBHA
4 xkm/4.

Paccrosinue mexay npuctansiMu A u B paBrno 48 kM. 3 A B B 1o TeueHuro peku oTmpa-
BWJICA TUIOT, @ Yepe3 yac BCIEA 32 HUM OTIPAaBMIIACh MOTOpHAs JIOJKa, KOTOpasi, MPHObIB B
nyHKT B, ToTdac nmoBepHysna oOpaTHO U Bo3Bparuiach B A. K 3ToMy BpeMeHHU MIIOT IPOIIEN
25 kM. Haiinure ckopoCTh JOJIKM B HETIOJBUKHOM BOJIE, €CJIM CKOPOCTh TEUCHHS PEKU paBHA
5 KkM/u.

MortopHast JioaKa IpoluIa IPOTUB TEUEHUS PEKU 72 KM U BEPHYJIAch B IIYHKT OTIPABJICHMUS,
3aTpaTHB Ha OOpaTHBIM MyTh HAa 2 Yaca MEHbILE, YeM Ha MYTh NMPOTHUB TeueHus. Haiinure
CKOPOCTB JIOJIKH B HETMOABIKHOU BOJIE, €CIIM CKOPOCTh TCUCHHSI PEKH paBHA 3 KM/.
MoTopHas J10[Ka Npoluia IPOTUB TEUEHUs PEKU 77 KM M BEPHYJIaCh B IIYHKT OTIIPABIICHUS,
3aTpaTuB HAa OOpaTHBIM MyTh HA 2 yaca MEHbIIE, YEM Ha MyTh NMPOTUB TeueHus. Haiinure
CKOPOCTb JIOAKHU B HEMTOABUKHOMN
JlBa aBTOMOOWIJISI OTHOBPEMEHHO OTIpaBisitoTcss B 420-kmimoMeTpoBsiid mpooer. [lepsriit
€IeT CO CKOPOCThIO, Ha 24 kM/4 Ooubliel, 4eM BTOPOU, U MpHObIBaeT K puHUIy Ha 2 yaca
panb1ie BToporo. Haiinure ckopocTh epBoro aBToMoOuIsl.

Tennoxoa NpoxXoguT MO TEUEHUIO PEKU 0 MYHKTa Ha3HaueHHs 80 KM U MOCIIE€ CTOSHKU BO3-
BpalllaeTcsl B MyHKT oTnpasieHus. Haiinure ckopocTh Temiioxoaa B HENMOABHKHOM Boje, e€c-
JIM CKOPOCTh TEUEHUS paBHA 5 KM/4, CTOSIHKA JUIUTCA 23 yaca, a B MYHKT OTIIPABJICHUS TEIl-
JI0X0J1 BO3BpaIaercs yepe3 35 4acoB MOCe OTIUIBITHS U3 HETO.

Tennoxoa mpoXoAUT MO TEYEHHIO PEKH 0 NMyHKTa HazHayeHus 280 KM U 1OCe CTOSHKHU
BO3BpalllaeTcsl B MMYHKT oTnpanieHus. Haiinure ckopocTh Temnoxoja B HEMOJABUKHOM BOJE,
€CJIM CKOPOCTh TE€YEeHHs paBHA 4 KM/4, CTOSIHKA AJIUTCS 15 4yacoB, a B MYHKT OTHpPaBIICHUS
TEIUI0XO0/] BO3BpalaeTcs yepes 39 yacos nocie
Paccrosinue mexny npuctansimu A u B paBao 48 kM. I3 A B B o TeueHuto peku oTrpaBui-
sl IUIOT, a Yepe3 yac BCIIE]] 32 HUM OTIIpaBUIIaCh MOTOPHAs JIO/IKa, KOTOpas, IPUObIB B IYHKT
B, Totyac noBepHyna o6paTHO U Bo3BpaTHiach B A. K 3ToMy BpeMeHH IUIOT Mpouén 25 KM.
Haiinute ckopoCTh JIOAKK B HETIOJBUYKHOM BOJIE, €CITH CKOPOCTh TEYCHUS PEKH paBHA 5 KM/4.
Benocunenuct Belexall ¢ MOCTOSIHHOM CKOPOCTBIO U3 ropoaa A B ropof B, paccrosiHue mex-
1y KoTopsiMu paBHO 105 kM. Ha crnenyromuii 1eHb OH oTnpaBmiics oOpaTHO B A, yBEIHYUB
ckopocThb Ha 16 km/4. Ilo myTH OH czenan ocTaHOBKY Ha 4 yaca, B pe3yJibTaTe 4ero 3aTpaTui
Ha 0OpaTHBIN MyTh CTOJIBKO K€ BPEMEHH, CKOJIbKO Ha IyTh U3 A B B. Haiinure ckopocts Be-
JocuIieIucTa Ha MyTH 3 A B B.*

5.KoMmekT oreHouHbIX 3amaauii Ne9 Tema 12.4

HpaKTI/I‘leCKaﬂ pa60Ta OIeMEeHTHI C(bequeCKOﬁ reoMeTpruu U CUCTEMbI KOOPAWHAT.

Ha puc.. nzo0paxén cepudeckuii TpeyroiabHUK, B KOTOPOM U3BECTEH Yroi A U CTOPOHBI D

u c¢. Onpenenute yrosn C U CTOPOHY a.
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Ta611.3.1. BapuaHThI HICXOHBIX JaHHBIX K 3a/1a4e

Ne Bapu- A° b, c.° Ne Bapu- A° b,° c,° Ne Bapu- A° b,° c,°
aHTa aHTa aHTa
1 50 40 35 5 30 30 30 9 32 42 5
2 40 37 25 6 60 32 15 10 50 42 12
3 30 35 35 7 20 38 25 11 30 28 25
4 25 20 45 8 15 24 35 12 25 4 33

Kommnekr oneHounsix 3ananuii Nel0 Tema 12.4

[IpakTuueckast pabora BekTopbl B MOPCKOM Jelie.

OI[HI/IM M3 BHCIIHUX (baKTOpOB, BJIMAIOIIUX Ha MEPEMCHICHUC CY/IHA, ABJISICTCA BETCP, KOTO-

PBIi, BO3JICHCTBYsI HAa HaIBOJIHYIO YacTh CY/HA, BBI3BIBACT €r0 OTKJIOHEHHE OT JIMHUU HCTUHHOTO
Kypca

Henmp vaces
Clona

Puc [peiid cynna ot BeTpa
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/lpeiigh — oTKIIOHEHHM e CYTHA OT JIMHUU MCTHHHOT0 Kypca Mo/ BO3/ieliCcTBMEeM BeTpa.

Bennuuna apeiida 3aBuCHT:

1.0t pa3mepoB 1 GopMbI HAJIBOHOM YaCTH CY/IHA.
2.0t ocanku, pazMepoB U (popMbI 00BOAOB IOJBOJHON YaCTH CyIHA.
3.0T1 ckopocTH (CHIIBI) BETPAa U CKOPOCTH CY/THA.

4.0t HanpaBieHUs BETPa UK ero KypcoBoro yria (KV).

PaznuyaroT UCTHHHBIN U HAOIIOCHHBIN (KaXKyITUHCs) BETep.

Hcmunnslit gemep — BetTep, KOTOPBIA HAOIIOAACTCS OTHOCUTEIHHO BOJHON MMOBEPXHOCTH H
xapakrtepusyercs: HanpasienueM (Ku) u ckopoctsio (U).

Habéniwoodennutii (Kaxcywuiics) eemep — BETEp, KOTOPBIA HAOIIOIACTCS HEMOCPEIACTBEHHO
Ha JBIKYIIEMCS CyJAHE, T.€. 3T0 CYMMapHbIi BeTep, CKJIAJbIBAIOIIUNCSA U3 BEKTOpAa UCTHHHOIO
Betpa (L7) 1 BekTopa ckopocTH xoia cyaHa (F7) — puc. (xapakTepusyercs: HanpasieHueM (Kw)
u ckopoctbio (W))

Canpoces cpone

Hemunnnis avindp

Puc. OnpeneneHI/Ie HaIllpaBJICHUA BETpA HA CYAHC

Kommutekr ornenounsrx 3agaunii Nell Tema 12.6

ITpakTuyeckas padota 11,12. Pabota c ueprexamu cy1oBbIX aetaneil Perienue 3agau Ha
pPEaIbHBIX CYJIOBBIX OOBEKTaX.

1.Onpenenenre Buga reoMETPUUIECKOrO TENA MO YEPTEkKaM U MPOEKIUAM.

2. Onpenenenre 00bEMOB, IUIOIIAJIEH MOBEPXHOCTEH 3JIEMEHTOB CY/I0B IO YEPTEKAM.
3.Onpenenenue ooObeMa JABUraTeNs 0 MapKe.

4.0OnpeneneHne NPOU3BOANTEILHOCTH HACOCA IO TO XapaKTEPHCTHUKAM.

Kommmrekr orteHounbIx 3amannii Nel2 Pasnen. Tema 12.4

[TpakTnueckas padota Nel3 Pabora ¢ MOpckuMu TaOIUIIaMH.
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1.Haxoxaenne 3Ha4YeHUH TPUTOHOMETPUUECKHX, JIOTapH(PMUUIECKUX, TTOKA3aTeIbHBIX (PYHKITUH.
2. IlepeBop equHULL U3MEPEHHUS.
3.Pemenue 3a1a4 cyZOBOXKACHUS C UCTIOIB30BAHUEM TAOJIHII.

Kommiekr orieHounbix 3agadguii Nel3 Tema 12.7

[TpakTueckas padora Ne 15 IlokazatenpHas GyHKIMSA, KaK PYHKIUS CIIpOca U MPEAJIOKCHUS.

1. ®yukiusa cnpoca 3agaérca popmyioit C = D%3P~%1 rne C - tosap, D - noxox, PP - nena Tto-
Bapa. Haiitu:
a) [IpenenbHblii CIIpoC o JIOXO0Ty u LIEHE npu D=70, P=25.
b) KoaddunueHTs! 31aCTUIHOCTH CIIPOCa MO JOXOAY U LIEHE U OOBSICHUTh UX YKOHOMHUYECKUH
CMBICJT JIJIS TIOJTYYCHHBIX 3HAUCHHIA.

2. Jlana ynxuus crpoca B Buge D = 10.130e7313% Ilena tosapa p0=0.20=0.2 nen. ex. Ilpen-
nonaraercs yBenuuuth HeHy 1o p1=0.251=0.25 nen. ex. Paccuntarh aOCONMIOTHBIE M OTHOCH-
TEJIbHBIC TIPUpPAICHUS pe3yibTraTta U (hakropa, CPeIHUE U MTHOBCHHBIC CKOPOCTH WU3MEHCHUS
00bEMa MPOJIaXK, AMACTUIHOCTD. [laTh 3KOHOMHUYECKYIO MHTEPIIPETAIMI0 KAXI0H paccUnuTaHHON
XapaKTEPUCTHUKE, a TAK)KE 3aIUCaTh UX Pa3MEPHOCTH (CUUTAEM, YTO OOBEM MPOIAK H3MEPSCTCS
B THIC. IIIT.).

3.DyHKIMA M3EpKEK NPOU3BOJACTBA TIPOAYKIMH HEKOTopoil ¢upmoit mmeer Bum: y(x) = 0,1x3 —
1,2x2% + 5x + 250 (nen.es.). HalfTH CpeJHUE U TIPeIENbHbIE U3IEPKKH NPOM3BOACTBA U BBIYUCIHTH MX
3HaueHus mpu x = 10.

4
4. dyHKIMs MoTpeOIeHnsT HeKOoTopoi crpansl umeet Bua: C(x) = 15+ 0,25x + 0,36x3, rae X — coBo-
KyIHBIA HaI[MOHANBHBIN aoxox (meH.em.). HaliTu : a) mpemenbHyr0 CKJIOHHOCTh K TOTPEOJICHUIO;
0)IpenenbHyI0 CKIIOHHOCTh K COCpPEeKEHHIO, €CIM HALIMOHAIbHBIM JOXO COCTaBIseT 27 JIeH. ex.

5.®yukums cOepexeHnss HeKOTOpoit crpanbl umeeT Bua: C(x) = 254 0,53x — 0,41x§, re X — COBO-
KyITHBII HallMOHAJBHBIA a0Xon (deH.ed.). HaiTu : a) mpemenbHYIO CKIOHHOCTH K HOTPEOJICHHIO;
0)IpeaebHYI0 CKIIOHHOCTB K COepEeKEHHIO, €CITH HAIIMOHAIBHBIN JOXO0/1 COCTABISIET 32 JieH. el

6.00beM npon3BOACTBA 3UMHEH 00YBH U, BBIITyCKaeMOM HEKOTOPOU (prpmMoii, MOKeT OBITH ONMCAH ypaB-

1 7
HEHHEM U = o t3 — 3 t2 + 6t = 2100 (e). BEIYKCIIATH IPOU3BOIUTEILHOCTD TPY/Aa B Havasie roja (t =0),

B cepenunne roja (t =6), B koHie roaa (t =12).
7.dyukius usgepskek umeer sug C(x) = 40x + 0,08x3. Joxox oT peanu3auu €IUHUIBI TPOIYKIIAN
paBeH 200. Haiitu ontuManbHOE JU1sl IPOU3BOJUTENS 3HAUEHUE BBITYCKa IPOAYKIUH.

2
8. dynkius usnepxek umeet Bua C(x) = 10 + 916—0. Ha navanpHOM 3Tane ¢upma opraHu3yeT MpOU3BO/I-

CTBO TaK, YTOOBI MUHHMHU3UPOBATh CpeIHUE U3ICPKKU A(X). B nanbHelimemM Ha TOBap ycTaHaBIMBACTCS
LIeHa, paBHas 4 yci.ea. 3a eluHMIly ToBapa. Ha ckoibko equnu ToBapa Gupme cieayer yBeIUuUuTh BbI-
MyCK.

9.M3meHeHue MPOU3BOAUTEIHLHOCTH MMPOU3BOJICTBA C TEUYECHHEM BPEMEHHU OT Hadalla BHEJIPECHHUS HOBOTO

TEXHOJIOTMYECKOro Mpoliecca 3anaercs Gopmyioit z = 32 — 2705645

, rae t — BpeMs B Mecsanax. Haiinure
00beM MPOAYKIINH, TPOU3BEICHHBIN 3a: MEPBLIN MECSIl; TPETHUI MECHIT; 3a IMIECTONH MECSI, TOCIIETHIA
MECSI] T0/Ia, CUMTas OT Hayalla BHEAPEHUS TEXHOJIOTHYECKOTO MPOIecca.

10.Haiitn 00beM MPOAYKIMH, BBIMYIIEHHON MpeanpusTieM 3a roj (258 pal. mHeli), ecliu exeHeBHas
MIPOM3BOAUTENBHOCTE 3TOTO TPEANPHUATHS 3a1aHa hyHkuuei f(x) = —0,0033t% — 0,089t + 20,96, rae

1 <t <8, t—BpemMs B Hacax.
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11.0mnpenenutb 00beM BBIIYCKA MPOIYKIIHMK 3a IMEPBBIC IATh YacOB PabOTHI MPH MPOU3BOIUTEILHOCTH

f(x) =11,3e7*7t Tre t - BpeMs B yacax.

Kommiekr orieHounbIx 3anaduii Nel6 Tema 12.7

[Tpaktuueckas padora Ne 16. Jlorapudmuueckast GyHKIIUS B pEIICHUU TPAKTHYCCKUX 3a]1a4

1 Onpenenuth nHGOpPMALIHIO, KOTOPYIO HECET B cebe oauH cuMBOII B KonupoBkax ASCII u
Unicode.

2. JIns oborpeBa nmoMemieHusi, TeMreparypa B KOTopoM paBHa Ty = 20°C, 4yepe3 pauaTop
OTOIUICHUS, MPOITYCKAIOT TOPAUYYIO0 BOAY Temiieparypoil Ty = 100°C. Pacxox MPOXOISIIeH yepe3
TpyOy Boasl m = 0,2 xr/c. [Ipoxoas mo Tpybe paccrosinue X (M), BOJIa OXJIKIAETCS 10 TEMIIepa-
TYpBI T°C, MpU 4€M

cm | T. — T,
T = g
Xx=a » 082 = T

rae ¢ = 4200/ x/kr*C — TemI10eMKOCTh BOIBI

T=42 Br/m  °C— K03 UILIMEHT TerToo0MeHa

a =1,4 — nocrosiHHas.

3. lHTeHCHBHOCTH 3ByKa HA MIEPEMEHE TOCTUTACT 107 Br/m* BeraucinTs IPOMKOCTb 3BYyKa
B (1b) u cpaBuuTh ee ¢ Hopmoii (40 nb)

4. MouHOCTh 3BYKa XOJOMILHOTO Oyloka paBHa 78 nb. HaliTk ypoBeHb 3BYKOBOTO JaB-
JeHus Ha pacctosiHuu 10 M oT Hero.

5. . Uemy paBeH mepuoj HoIypacnana OJHOTO M3 M30TONOB (hpaHIMs, eciu 3a 6 CeKyH[
KOJIMYECTBO sJIEp 3TOr0 U30TOIa YMEHbIAETCS B 8 pa3?
6. Berunciute ceserumocts Cupuyca (anbda bonsiioro Ilca), otHocutensHo ConHua. Lo — cBe-
tumocTh CoinHna, abconroTHas 3Be3Has BenuurHa ConHia paBHa +4,8 a abcomroTHas 3Be3Has
BennunHa Cupuyca pasHa +1,45

7. B HauanbHbI MOMEHT BpeMeHH Obl1o 8 OakTepuil. Uepes 2 yaca mocie nomenieHus 6akrepuit
B IIUTATEIBHYIO CPeNy, UX 4ucio Bo3pocio A0 100. Uepes cKoabKO BpeMEHH C MOMEHTa pa3Me-
IIEHUS B MUTATEIbHYIO Cpeay clieayeT okuaath nossiaeHus 500 6axrepuii?

. KomruiexT oneHouHbIX 3amanuii Nelb5 Tema 12.8

[Tpaktuueckas padora Ne 17 Pemenue pusnyeckux 3a1ad Ha ONPEEICHUE ONTUMAIIbHO-
r0 BPEMEHHU JIBMXKEHUS U PaCCTOSTHUM.

1.Cxopocts Tena 3anana ypasuennem ¥ = 98" T1 Hajitu ypasuenne nsmxenus, ecnn

sa Bpems £ = 3¢ teno npomwo myts 5 = 60

KakoBo uzMeHeHue nepro/ia KoueOaHuii MaTeMaTHYeCKOro MassTHUKA MTPU U3MEHEHHUH €T0 JJTH-
HbBI?
2.Kongencarop émkoctrio C u 3apsaoM (o pa3psikaercs yepe3 pesuctop R mo 3akony: q = (o

t

e RC. HaiiTu ckopoCcTh U3MEHEHHS 3apsijia KoHIeHcaTopa. KakoBa ckopocTh B Hauaie paspsiaa (t
=0)?
3.Teno OpolieHO BEpPTHKAIBHO BBEPX CO CKOPOCTHIO, KOTOpas HU3MEHseTcs 10

3aKOHY © (29,4 —19,81) M/c. HaliTi HanOoJbIIyr0 BEICOTY TTOTbEMA.
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4.I[Ba TEJla HaAa4YaJI1u OABUTATHCA I10 HpHMOfI B OJUH U TOT X€ MOMCHT U3 OI[HOﬁ TOYKH B OJHOM
2
HaIpaBJIECHUU. OJIHO TEJIO JBUTAJIOCh CO CKOPOCTHIO v () =3 +2t (M/c), npyroe co CKOPOCThHIO

V2 () =2t (\y/c). ompenenuTh paccToSHME MEKILY TEaMH Yepes 2 CeKyHIIbL

Komiuiekt oneHounbix 3aganuid Nel6 Tema 12.8
[TpakTudeckas pabora Ne 18 Pemenne pusmdeckux 3aqad Ha paboTy

. . _ 42

1.Teno Maccoii 4 Kr IBMKETCS MPAMOJIMHEHHO 110 3aKkoHy X(t) = t° +t + 1. KakoBa kuHeTHUYeCKas
SHEPruUs TeJla B KOHIIE TPEThEH CEKYHAbl IBUXKEHUS MOCTIE Havalla ABUKEHUS U CUJla, IeUCT-
BYIOIIIasl HA TEJO?

2. Konpencarop émkocthio C u 3apsiom (o pazpsbkaercs yepes3 pesuctop R mo 3akony: = (o
t

e RC, Haiitu ckopocTh H3MEHEHHs 3apsi/a KoHieHcaTopa. KakoBa ckopocTh B Hauaje paspsiia
(t=0)?

3. ITo 3akony I'yka cuiia ympyrocTs npornopiuroHaibHa pacTsokeHuto npyxuabl. Cuma B 100 H
pactsruBaeT npyxuny Ha 2 cMm. Kakyro paboTy oHa npu 3ToM coBepiaer?

4. Dnexrpuueckue 3apsansl 1 = 1 1K, 2 = 4 uKu pacnonoxens! Ha pacctosauu 20 cM pyr OT
npyra. Haiitu paboTy 1o nepemMenieHuo 3aps10B, €CiIl pacCTOSHUE YBEIUIMIOCh 10 40 cM.

5. 3 maxtel riryounoi 200 M paBHOMEpHO OJJHUMAIOT KJIeTh BecoM 15 kH ¢ momorpto kaHara,
HaMOTaHHOTO Ha O6apabaH. Bec kaxxmoro merpa kanata 30 H. Kakosa pabora, HeoOxoaumast st
MTOHSATHS KIICTH.

6. Ha ocu OX 3akperieHo Teno maccoit 10 xr. B Touke ¢ koopauHaToit 10 M HaX0aUTCS TEIIO
Mmaccoit 20 kr. Haititu pa®oTy cuiy TATOTEHUs, €CIIH TeJIo Maccoi 20 KT mepeMeniaeTcsi B TOUKY C
KoopauHatou 20 m.

7. HaiitTi paboTy M30TEPMHUYECKOTO PACIIMPEHUS UICaTHLHOTO ra3a Mo/ MOPIIHEM IIWIHH/PA, €C-
JIY TUTOMAb IMIHHApaA S, 00bEéM n3mensiercs oT Vi 110 Vs, a BeicoTa ¢Ttos10a raza ot Ly 1o Lo.

Komruiekr orenounsix 3aganuii Nel7 Tema 12.8
[IpakTuueckas pabora Ne 19 Berancnenre 06beMOB . IO MOBEPXHOCTEN TEll.

Ilo u3roToBICHHOI MOJZCIIN CyJdHA, BBIYUCIIUTE KOJIUYCCTBO H€O6XOJII/IMOFO Marcpuaia
JJIA €0 U3TOTOBJICHUS B 3aJaHHOM Macirade u OIPEACIIUTEL BOAOU3MCIICHUC U 00BeM TprHOMa.

KommrekT orieHouHbIX 3amanuii Nel8 Tema 12.8

ITpakTruyeckas padora Ne 20 [IpuMeHeHune UHTErpaia A pacyeTa BOJAOM3MEIEHHs Cy -
Ha C UCIOJIb30BaHUEM (POPMyYJI Tparenui.

3
1. O6BOZI BaTepIMHUH 3a/aH ypaBHeHHeM Y = 1.53/x. M306pasuth ero Ha y4acTKe H3MEHEHHUS X
oT 0 1o 30M. BeruncinTe miomaas BaTepJInHUY 110 IPpaBuily Tpaneuui npu N = 10 1 cpaBHUTH
ATOT Pe3yJbTAT C TOUHBIM 3HAYEHUEM IIJIOLIA U (BBIUMCIEHHOE M0 KPUBOJIMHEHHOMN Tparnenun).

2. O0BOJI IIITAHTOYTA 3a]]aH YpPaBHEHUEM Y = i(2,2 + 1,5\/5), M300pa3uTh €ro B Ipejesiax us-
MeHeHHs Z oT 0 70 6 M. Beruucnute miomaas norpyKeHHOW YacTH HIMaHroyTa AJis Ocagku 1 =
5,0 M TOYHO (BBIYMCIIEHHOE 110 KPUBOJIMHEHHOHN Tpaneuu) U NpUOIMKEHHO 110 IPAaBUITY Tpare-
Ui mpu N = 5.

3. BeraucauTh mIomas BaTepInHIA MOPCKOTo Oykcupa jumuHou L = 34 M, eciiu opAMHATHI 00-
BOJIa BaTepJIMHUU Ha ofuH Oopt (M) pasusl: 0;0,85; 1,60; 2,30; 2,90; 3,36; 3,75; 3,80; 3,80; 3,80;
3,80; 3,80; 3,80; 3,80; 3,65; 3,40; 3,00; 2,50; 1,80; 085; 0
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4. Beruncauth 00beM MOABOAHON YaCTH OYKCHUPHOTO KaTepa, €CIu TUIOMAAH IIIITAHTOyTOB PaBHbI
0:0,113; 0,467; 1,04; 1,58; 2,06; 2,40: 2,69: 2,80:; 2,90;

2,96; 2,95; 2,94, 2,88; 2,74; 2,48; 2,04; 1,56; 1,03; 0,368; 0 M?. Paccrostnue MEXy IIITaHTr0yTa-

mu L =

0,8 m.

Kowmruiekr onenounsrx 3aganuii Nel9 Tema 12.8

[IpakTuueckast padora Ne 21 BbrunciaeHre 00BEMOB TeJl ¢ MOMOIIBIO ONPEIEICHHOIO HH-

Terpaia.

1.

10.

Kakoii 06beM MOJIOKa MOXKET BOWTH B TeTparak B BUJC MUPAMUJIbI, OCHOBAHHE KOTOPOM
PABHOCTOPOHHMM TPEYroJIbHUK CO CTOPOHOM 20CM, BBICOTOM 24CM.

Erunerckue nupamMusl — ApeBHEIIIEE U BMECTE C TEM €IMHCTBEHHOE COXPAaHUBIIICECS
110 Hamux AHer uyno ceerta. [lupamuia Xeornca - camas 6obias nupamuaa. OHa Obiia
caMbIM OOJIBIIMM 37JaHHEM MHpa, TToka B 1889 rona ne ycrynuina DiideneBoit 6ansu.
Ceituac BbicoTa mupaMu bl coctaBisieT 137 m, ocHoBanue 230%230m, Bec 6400000TOHH.
Brruucnure o0beM nmupamMuibl.

CKOJIBKO JIUTPOB BOJbI BMEIIAET BOJOEM, UMEIOIIUN (HOpMY MPaBUIHHON YETHIPEX-
YrOJILHOU yCE€UeHHOW MUPAaMU/IbI, €CIIU TIIyOnHa eTo paBHa 1,2 M, a CTOPOHBI OCHOBaHHHA
— 10m u 5m?

bak, nmerommii popMy IpaBUIBHON YETHIPEXYrodbHON YCEUYSHHOM MUpPaMHUIbI, BMEIIAeT
1901 6en3una. Haiinute riyOuHy 3TOro 6aka, €ciau CTOPOHBI €ro OCHOBAaHHMM paBHBI
60cm u 40cm

CranbHOl KOHYC, UMeroLMi B quameTrpe 25¢M u Beicoty 30cM, ctaunBaeTcs 10 20cM B
JTUaMeTpe, MPUYIeM OCTAeTCs Ta JKe BbIcOoTa. Ha cKobKO yMeHbIIHTCS 00BEM KOHYca?
bak umeer ¢hopMy yceueHHOTo KOHYcCa, paAlyChl OCHOBaHH KOTOPOro paBHbI 30cM 1
20cwMm, a BbicoTa — 24cM. OmnpenenuTe BMECTUMOCTH 3TOT0 Oaka.

CKOJIBKO JIUTPOB BOJIbI BMEMIAET BEAPO, UMEroIee (hopMy YCEYEHHOTO KOHYca, eClin
JIMaMEeTPhI €r0 OCHOBAaHUU paBHBI 28cM U 24 cM, a oOpa3zytomas — 24,5¢cm?

Hnxenep, poct kotoporo 180cM mpuiiien paccMOTPEeTh HOBYIO c(hepruiecKyro IIUCTEPHY
ISt XpaneHus BoJibl. OH 3a0pa’cst B MyCTYIO IUCTEPHY, U, KOT/Ia OH MOIHSJICS Ha MECTO,
Haxondmeecs B SM 40cM HaJl TOUKOM, B KOTOPOM LIMCTEpHA YIIUPAETCS HA 3EMIIIO, €0 T'o-
JI0OBa KOCHYJIACh BEPXHET0 Kpasi IIUCTEPHBI. 3HAsI, YTO ropo motpediiser B uac 40Tbicsy
JUTPOB BOJIbI, OH HEME/JIEHHO PACCYUTAII, HA CKOJIBKO YaCOB MOYKET XBaTUTh MOJHON
nuctepHbl. Kak oH 3TO cienan u Kak OH MOTYYIIT pe3yibTarT.

Ha nonke B Marasuse cTosT 1Be OaHKU 3€MIISTHUYHOTO BapEHbsl OJTHOTO M TOTO K€ COpTa.
Onna 6aHka B 2 pasa BBIIIE IPYTOM, HO 3aTO €€ TUaMeTp B 2 pa3a MeHbIIe. Bricokas
Oanka ctouT 23 11eHTa, a Hu3Kas 43 nenrta. Kakyto Kynuth BeIrogHee?

OcHoBaHUeE NMPSIMOTO KPYrOBOTO KOHYca UMeEET JuaMeTp 12 cM, a BhICOTa KOHyCa paBHa
12cMm. KoHyc HanmosTHUIIM BOIOM, 3aT€M B KOHYC OMYCTHJIM IIap TakK, YTO OH OMepcs Ha
CTEHKH KOHyca. Haj Bool Ipu 3TOM 0Ka3a10Ch POBHO MOJ0BUHA 11apa. CKOJIBKO BOJIbI
0CTaJIOCh B KOHYCE IOCJIE TOT0, KaK 1Iap OblI BEIHYT?

Kommutext onenounsrx 3agannit Ne20 Tema 12.9

[TpakTuyeckas padora Ne 22 PemieHre CTaTUCTHUECKUX 3aj1ay.

1.YTouHeHue BeIMYMHBI BaJIOBOI'O BHYTPEHHETO MPOAYKTa PErMOHA IPOBEIH C UCIIOJIb30BAaHUEM
pacripesielieHus] MaJIbIX MPeIpUsATHIl 10 00beMy BBIITycKa MPOAYKLUHU (TOBapOB, paboT, YCIyr),
MOJIy4€HHOT0 Ha OCHOBE 10-TIpOIIEHTHOIO BEIOOPOYHOIO HAOJIIOIEHUS:
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['pynmer npeanpusTuii mo 00beMy BbITTycKa npoaykuuu (padot, | KommdectBo
yCIIyT), THIC. PYO. MIPEeATPUSATHI
Ho 100,0 80
100,0-200,0 160
200,0-300,0 490
300,0-400,0 326
400,0-500,0 100

500,0 u 6o1tee 44

Uroro: 1200

Onpenenure Mo MPEANPUATHSIM, BKIFOYCHHBIM B BBIOOPKY:

a) CpeIHUi pa3Mep MPOU3BEACHHON MPOAYKIIMHU (TOBAPOB, padOT, yCIyTr) Ha OAHO MPEANPUSITHE;
0) 10JIr0 IpeAnpuATAi ¢ 00beMOM ITPOU3BOACTBA poayKiuu 6osee 400 Thic. pyo.;

B) CpefHHe OIMOKH MOoKa3aTenei 00beMa MpOU3BEICHHOM MPOYKIIMH U JOJIU MPEANPUITUH C
00BeMoM Tpon3BoicTBa poayKiuu cBbie 400 Thic. pyo. (¢ BeposTHOCTRIO 0,954).

CrenaiTe BHIBOOEL.

2. imeroTcst crieyrommuye JaHHBIE O TAaCCAKUPOOOOPOTE 10 OJTHOMY M3 PETHOHOB:

ITokazarens 1995 1996 1997 1998 1999 2000 2001

[Maccaxxupo- 152,4 167,9 179,8 187,5 190,2 194,1 195,4
000pOT, THIC.
acc.-KM.

Onpenenure:

1. IlenHble moka3arenu:

a) abCOJIFOTHOTO MTPUPOCTA;

0) Temra pocTa u MPUpOCTa;

B) abconmoTHOe 3HaueHue 1% npupocTa.

(Pe3ynpTaThl pacueToB MpeacTaBbTe B TAOIHUIIE)

2. CpeaHerooBoii maccaxupoo0opor.

3. CpenHero10Boii aOCOIIOTHBIN MIPUPOCT.

N300pa3ute AMHAMUKY accaxupoobopoTa Ha rpaduke. Craenaiite BEIBOIBI.

KommnekT onienounbix 3aganuii Ne21 Tema 12.10
[Mpaktryeckas padora Ne 23-24 JIelCTBUS ¢ KOMIUIEKCHBIMHU YUCIIAMH.

1 .BBITIOJTHUTE CIIOKEHHE KOMIIISKCHBIX YHCE:
1) 3+2{)+(-1-5) (4-5) +(2-1)) (2+31) + (6-31)
(10 — 31) + (-10+31)
2) 2.BBINOJIHHATH BEIYUTAHHE KOMIUIEKCHBIX YHCEIT.
1) (3+41) — (1+20)
2) (-5+20)— 2+ (6+7())—(6-51) (0,3+2,5{) — (-0,75+1,51)
(V2-21) — (V2+3i)

3. BEIMOTHUTH YMHOXCHUE KOMIIJICKCHBIX YHUCCII.
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1) (4-50)(3+21) 2)(V3-D)(N2+51) 3)8ix3{x\3

4 HaiiTu 4yacTHOE KOMIUIEKCHHUX YHUCEI.

1) (2+50)/(3-21

2) (3+)/
7. BO3BECTH B CTE€NEHb JIBYUJICHU:
(2+51)? (3+2)*  (1+1)?

—1+i+/3.

2. 3anmcaTh B TPUTOHOMETpHUECKor Gopme yucio - 1 —i.

1.3anucaTte B TPUTOHOMETPUYECKOM popme uucio

3. 3anwmcats B TpUrOHOMETpHUECKOH hopme uuncio 1.
4 BBIITOJIHUTE NEUCTBUSA
2(cos g +ising)-5(cos2p +i sin 2¢)

5. HpeIlCTaBI/ITB CJICAYIOMUC KOMIIJICKCHBIC YHCJIa B TPUTOHOMCTPHUYCCKOM BU/IC:

11, -1, i, -
2) z=3-3i;

3 33

= — 4+ —

3) 2 2

6. Jlanbl uncia

T . . T T . . T T . 0T
Z, =COS—+Isin—, Z,=C0S—+IiSIn—, Z,=C0S—+Isin—
8 12 12 24 24

Z 2,2y 2,24

Borauciuts: 1) 212225, 2) ZyZs . 3) Zs 4) Z
Kommiekt ouenounsix 3aganuii Ne22 Tema 12.10
[Mpaktudeckas padora Ne 25 Pemenne npakTHKO-OpUEHTHPOBAHHBIX 32144

1.B npssmoyronsHOoM TpeyroasHuke ABC Ha npsMoil, conepxaiieit Meauany AD BeiOpana
Touka F, KOTOpasi HAaXOAUTCS Ha pacCTOSHHUH, paBHOM 4 oT ToukH A. M3BectHo, uTo BC=06,
AC=4. Haiitu nnomaae Tpeyroisauka BCE.

2.Ha nuametpe 4B okpyxHocTH oTMedeHa Touka M u Touka C. Touka C yjajieHa OT TOYEK
A, M'n B na paccrostnus 20, 14 u 15 coorBercTBeHHO0. Haiitn miiomans Tpeyronbauka CBM.

3. MGTOHOM KOMIIJICKCHBIX YHUCECJI BBIYMCINTD BCC TOKU B HpeI[CTaBHGHHOﬁ I CIIN.
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4.3. SAIAHUA JJIA IPOMEXYTOYHOM ATTECTALIUA

ITEPEYEHD
BOIIPOCOB U MPAKTHUYECKUX 3aaHuil ajst moarotosku k SK3AMEHY
o yueoHomy nipeamery [TYI1.0O1 MATEMATUKA
it 00yJaromuxcs no cneruansaoctu 26.02.03 CYIOBOXIAEHUE

K cpmaue sk3ameHa nomyckaroTcsi OOydarolUecs,, BBINOJIHUBIIME HA IOJOXKHUTEIbHbIE
OIICHKH MTOTOBYIO TIPOBEPOYHYIO paboTy 1o pasaeny ['eomerpus (tema 4.16), 6 mpoBEepOYHBIX
pabot. ®opMa 3K3aMeHa — MUCbMEHHAsI KOHTPOJIbHAS paboTa.

Bpems Boinosnenus: 90 MuHyT

Hrorosas onenka no npeamery BYI1.01 MaremaTrka BbICTaBISIE€TCS Kak CpeaHee apuQmernyie-
CKO€ OLIEHOK 33 UTOTOBYIO MPOBEPOUHYIO paboTy no pazaeny ['eomerpus (tema 4.16.) u nuch-
MEHHYIO 9K3aMEHAIIMOHHYIO KOHTPOJBbHYIO padoTy, MPU YCIOBUHU IMOJOKUTEIHLHONH OTMETKHU 32
UTOTOBYIO ITPOBEPOUHYIO paboTy 1o pazaeny ['eomerpus.

IlepeyeHb TeM, BLIHOCHMBIX Ha IK3aMEHALMOHHYI0 KOHTPOJIbHYIO padoTy:

1. lelicTBHE CO CTENEHSMU C PAallMOHAIBHBIM U AEUCTBUTEIbHBIM ITOKA3aTEIIEM.
2. UppanuoHaiibHble ypaBHEHUSI U HEPABEHCTBA

3. Iloka3aTenbHble YpaBHEHHS U HEPABEHCTBA

4. CucreMbl IOKa3aTeNIbHbIX YPaBHEHUN

5. Jlorapugmel, cBOKCTBa J0TapupMOB

6. JlorapupmMuyeckue ypaBHEHHs 1 HEPaBEHCTBA

7. 3aBUCUMOCTb MEXy CUHYCOM, KOCUHYCOM, TAHT'€HCOM OJHOI0 U TOTrO XK€ yria
8. TpUroHoMeTpUUECKHe TOKIAECTBA

9. ®opMmysbl TPUTOHOMETPUH

10. TpuronomeTpuueckre ypaBHEHUS

11. Ilpocreiinme TPUroHOMETPUUECKHE HEPABEHCTBA

12. TlpousBoanasi, mpasuia AuQhepeHInpoBaHUs

13. TIpon3BoaHbIE dNIEMEHTAPHBIX (QYHKIUI

14. 'eomeTpruecKuii CMBICI IPOU3BOJHOM.

15. IlpumeHeHne NPOU3BOAHOM K UCCIEAOBAHNIO (PYHKIIUH

16. [lepBooOpa3Has, mpaBuiIa HaX0XKJEHUS IEPBOOOPA3HOM

17. BeiunciieHre onpeaeieHHbIX U HEONPEACIICHHBIX HHTETPATIOB

18. BeruuciieHne miomaad KpUBOJIMHEWHOHN Tpanenun

19. Pemienue ypaBHEHHI ¢ mapaMeTpamH.

IIpumepHbIii BADHAHT 3K3aMEeHALIMOHHOW KOHTPOJIbHOI padoThl.

BBIUMCJIUTE 4. PEHIUTE YPABHEHMUE:
4
1\ (5)*° i X 1
HAWJIUTE TIOU3BOIHYIO ®YHKLIMU U 5.:PEHHIMTE YPABHEHUE:

BbIUMCJIUTE EE 3HAUYEHMEB TOUKE X,

1 vVi—6x=7
f(x)=ﬁ,xo=4

BBIYMCIINTE: 6. PELIUTE HEPABEHCTBO




90

5% > 25
.[ (Vx + x?) dx
7. PELLIMTE YPABHEHUE: loge(8 — x) = logg 9

8. YKaxuTe KOJIMYECTBO MPOMEKYTKOB BO3pACTaHUS

¢ynkunu, rpaduk TPOU3BOIHON KOTOPOl H300pa)keH Ha -

puCyHKe. S o s —
A :\‘ :f/ =

- o g
EEEY; FEaEEs
T FhEH
X

9.Jloxkaxkute TOXIECTBO: 2) SiN 4X - Sin 5X - sin 6X + sin 7X = - 4 sin 2 sinx sin.
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