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ITosicHuTeIbHAS 3aNMUCKA

Pe3ynbTaThl OCBOGHHMSI MpOTrpaMMbl MO AUCHUIUIMHE «MartemaTukay, MNpeCTaBIISIIONINE
coboit popmupyembie obmue u npodeccrnonanpHbie kKoMmrereHuu @I'OC CITO B cooTHECEHUH ¢
JUYHOCTHBIMH, METANPEIMETHBIMU U MPEAMETHBIMU pe3yjIbTaTaMu 00ydeHUs 6a30BOr0 ypOBHS
®I'OC COO, npusenieHbl B paboyeii mporpamme Mo JIUCHUTLITIHE.

B omieHouHBIX Marepuanax MpejcTaBieHa CUCTEMa OLEHOYHBIX MEPOINPHUATHN, KOTOpas
BKJIIOYAET TEOPETUYECKUE BOMPOCH (AJI1 WHAUBUAYAIBbHOTO, (PPOHTAIBHOTO OMpOca WU
B3aMMOOIIpOCca B Tpynnax/ rnapax) U mucbMeHHbIe PabOThI, COCTOSIINE U3 33]a4 (KaK TECTOBBIX,
TaK ¥ TpeOYIOUIUX pa3BEPHYTOr0 OTBETA, B KOTOPBIX HY>KHO PACIUCATh BECh XOJ PACCYKIEHUN),
B3ATHIX U3 OTKphITOro Oanka OI'D u BIIP no matematuke.

Tak ke Ha 3aHATHUAX MPETNoIaBaTEIh MOXKET UCTI0JIb30BATh B KAUECTBE OIEHOYHBIX CPEACTB
3amaHus ydeOHbIX nocobuit u DOP, JOmymieHHBIX K MCHOJIB30BAHUIO TPU  peaTUu3alHU
00pa3oBaTEIbHBIX MPOTPAMM CpeIHETO MPOhEeCCHOHAIBHOTO 00pa30BaHMsl, peaau3yeMbIX Ha 0ase
OCHOBHOTO 00111eTO 00pa30oBaHusl (aHArPAMMBI, KPOCCBOP/IbI, TECThI, MATEMATUUYECKUE TUKTAHTHI,
JTMAarHOCTUYECKHE pabOThl, KEHChl Mo padore ¢ mHbOpManuei, TabIulbl C dJIEMEHTaMUu IS
MepeTacKuBaHMs, YEK- JIUCT U AP ).

Ccebuikn Ha kartamoru DOP, pekoMeHJIOBaHHbIE B MPUMEPHOM YYEOHO-METOAMYECKOM
KOMILJIEKCEe 10 0011e00pa3oBaTesibHON AUCIUIUIMHE «MareMatukay s mpodeccruoHaIbHBIX
o0pa3oBaTeNbHbIX OpraHu3aIluil:

1) katanor MarepuanoB «bubdmuoreka [IOK Mos mikona» Karanor

2) KaTajor MaTepuasioB POCCHUUCKON 3JIEKTPOHHOM IIKOJIbl Y4eOHbIC MPEJAMETHI -
Pocculickas 3JIeKTpOHHAs 1IKOJIa

3) KaTaJIor MaTepuajgoB MOCKOBCKOM 3JIEKTPOHHOM 1IKOJbL. bubanorexa MOIII.

4)  bubmmoreka marepuanoB [JIOBAJIJIAB ['mo6anJlat..

O1neHOYHbIE MaTepHUaibl MO TUCHUILIMHE «MaTeMaTukay mpeaHa3HaueHbl JJIsl TPOBEACHUS
TEKYIIEro, pyOeKHOTO KOHTPOJS U MPOMEXKYTOYHOM aTTeCTallu Mo JUcHUIInHe. MaTtepuaibl
MIOJIFOTOBJICHBI JIJI1 MAKCUMAJIBHOTO 00beMa 4acoB 1Mo auctuIuinae (256 Jacos).

Paszpadorunk: OI'BIIOY KAJIK, npenonaBarens CmupuoBa Upuna Bragumuposna


https://lesson.edu.ru/catalog
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://uchebnik.mos.ru/catalogue
https://globallab.ru/ru/project/list?jsonParams=%7b%22search%22:%22%22,%22languages%22:%5b%22ru%22%5d,%22subjects%22:%5b%5d,%22ages%22:%5b%5d,%22rubrics%22:%5b%22d7d37cbf-6e6f-11ee-b521-2cf05d0dcc4c%22%5d,%22formats%22:%5b%5d,%22sort%22:%22editor-choice%22%7d

1. Pe3yabTarsl 00y4yenus, perjiaMmentuposanabie ®I'OC COO ¢ yyerom PI'OC CIIO

JucuunjnHapHblie (MpeAMeTHbIe) Pe3yJbTAThl 0TPAKAKOT:

— BiianeHue Merogamu J0Ka3aTenbCTB, aJrOpUTMaMU PEIICHHS 3ajad; yMEHUE
(GopMynUpOBaTh OMpPENEICHUS, AKCHOMBI M TEOPEMBI, MPUMEHITh HX, MPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYXKACHMS B X0J1€ PELLEHUS 3a/ay;

— YMeHue onepupoBaTh NOHATHUAMM: CTENEHb YMCIA, Jorapudm 4Yucia; yMEHHUE
BBIINOJIHATh BBIYMCICHUE 3HAUYEHUN M IPeoOpa30BaHUs BBIPAXKEHUH CO CTENEHSMU U
norapudmamu, npeodpa3oBaHus JPOOHO-PALIMOHAIBHBIX BBIPAXKECHUI;

— YMeHue omnepupoBaTh IOHATHSAMHM: palUOHaJbHbIE, HPpPALUOHAIbHBIC,
NOKa3aTeNbHbIC, CTENEHHBIE, Jorapu(pMuyecKue, TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBIL;

— VYMeHHe OmepupoBaTh MOHATHAMH: (QYHKIHS, HeENpepbiBHAsS (QYHKIHS,
MIPOU3BOIHAS, IEPBOOOpA3Hasi, ONPEACIICHHbI UHTErpail; YMEHHE HAXOAUTh MPOU3BOIHBIC
ANEMEHTapHbIX (YHKUUWA, HWCIONb3ys CIPAaBOYHbIE MAaTepuaibl; HCCIEI0BaTh B
MPOCTEUIINX clTydasX (YHKIUHA HA MOHOTOHHOCTb, HAXOIUTh HAUOOJbIINE U HAUMEHBIIINE
3HaUYCHUS (PYHKUUN; CTPOUTh TpayKM MHOTOWIEHOB C MCIOJb30BaHUEM amnmnapara
MaTeMaTUYECKOro aHaJIn3a; MPUMEHSATh MPOU3BOHYIO MPU PEUICHUU 3a/1a4 Ha JIBXKECHHE;
pelaTh NPakTUKO-OPUEHTUPOBAHHBIE 33Ja4l HAa HAaMOOJIbIINE U HAUMEHBIIINE 3HAUEHUs, Ha
HAXO0XKIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

— VYMeHHMe omnepupoBaTh MOHATHAMH: paluOHaNbHAs (YHKIUS, MOKa3aTelbHas
¢yHkMs, creneHHas GyHKUuUsS, Jorapupmuyeckas (QYHKIUS, TPUTOHOMETPUUECKHUE
byHKIMK, OOpaTHble (DYHKIMU; YMEHUE CTPOUTH TpauUKW H3YyUYEHHBIX (QYHKIUMH,
UCIOJIb30BaTh rpa(UKH MPU U3YYEHUH MPOLIECCOB U 3aBUCHMOCTEN, MPU PEIICHUH 33/1a4 U3
IpYruX YYEOHBIX MPEAMETOB M 3aJad U3 peajbHOM >KU3HU; BBIpaXaTh (opmyiaMu
3aBUCUMOCTH MEX]ly BEJIMUYUHAMH;

— YMeHue pemaTh TEeKCTOBBIE 337a4M Pa3HbIX THUIIOB (B TOM YMCII€ HA MPOLEHTHI,
J0JIM ¥ 4acTH, Ha JBUXKEHUE, pabOTy, CTOUMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/1a4d U3
00JIaCTH yNpAaBJICHHS] JUYHBIMU M CEMEHHBIMM (DMHAHCAMM); COCTABIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBbI 10 YCJIOBHIO 33Jaud, MUCCIIEIOBATh MOIYYEHHOE
pellIeHre U OLEHUBATh MPaBIONOJ00HOCTh PE3YyIbTATOB;

— VYMeHHue omnepupoBaTh MOHATHSMH: CpeaHee apudmeTuyeckoe, MeauaHa,
HauOosblllee U HaUMEHbIlIee 3HAUYEHHUS, pa3Max, JUCIEpPCHUs, CTaHJApPTHOE OTKIOHEHHE
YUCIOBOrO  HAOoOpa;  yMEHHE  M3BJIEKaTb, HUHTEPIPETHPOBaTh  MH(GOPMALUIO,
OpEICTaBICHHYI0 B TaOiMlax, Ha JuarpaMmax, rpadukax, OTpa)kaloUlyl0 CBOICTBa
pealIbHBIX MPOIIECCOB M SIBJICHUI; MPEACTaBIATh MH(OPMALKMIO C MOMOIIBI0 TaOJIHIl U
IUarpaMM; HCCIENOBaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C NPUMEHEHUEM
rpaguuecKkux METOJOB U 3JIEKTPOHHBIX CPEJICTB;

— YMeHue onepupoBaTh MOHATUSAMH: CIy4YailHbIM OMNBIT W Ciy4allHOe COOBITHE,
BEPOSITHOCTh CIy4alHOTO COOBITHSA; YMEHUE BBIYUCISTH BEPOSITHOCTh C MCIOJIb30BAHUEM
rpa@uyeckux METO/IOB; MPUMEHSTh (OPMYIIbI CIOKEHHUS U YMHOXKEHHUS BEpPOSITHOCTEM,
KOMOMHATOpHbIE (akKThl U (QOPMYINBI MpPHU PEIICHUH 3a7ay; OLEHHUBATh BEPOSITHOCTU
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YailHBIMM BEIUYMHAMH; yYMEHUE MPUBOAMUTH
IIPUMEPHI MIPOSBIICHUS 3aKOHA OOJBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBIICHUSX;

— YMeHHe onepupoBaTh MOHATHIAMH: TOUYKa, HpsAMasi, IUNIOCKOCTb, MPOCTPAHCTBO,



JNBYI'PAHHBIM YTOJI, CKPEIIMBAIOIIMECS MPSIMBIE, TAPAUIEIBHOCTh U NEPIEHANKYJIIIPHOCTD
MPSAMBIX U IUNIOCKOCTEM, YTOJI MEXIY IPSAMBIMH, YIOJI MEXAY MPSIMOMN U INIOCKOCTBIO, YIOJI
MEKy IJIOCKOCTSAMHM, PACCTOSIHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE MEXIY NPSIMbIMHU,
PAcCTOSIHUE MEXIY IIIOCKOCTSMM; YMEHHUE UCIIOJIB30BATh IIPU PELICHUN 3324 U3YYCHHbIC
(akThl U TEOPEMBbI IJIAHUMETPUHN; YMEHHUE OLIEHUBATh Pa3MEpbl 0OBEKTOB OKPYKAIOIIETO
MUDa;

- YMeHune onepupoBaTh MOHATUSAMHU: MHOTOTPaHHUK, CEUEHUE MHOTOTpaHHUKa, KYO,
napasuieJenune 1, Ipu3Ma, NupamMuaa, urypa 1 HOBEpXHOCTb BPALLEHUS, HUIMH]P, KOHYC,
map, cdepa, ceueHus: GUIypbl BpalleHMs, IIOCKOCTb, Kacaromasics cepbl, LMUIMHAPA,
KOHYCa, IJIOIA b IOBEPXHOCTH MTUPAMHU/IBL, IPU3MBI, KOHYCA, LIUIMHPA, IJI0AaAb chepsl,
00BeM Ky0a, IpsIMOYTOJIBHOTO MapaieNienumneaa, TUpaMubl, IPU3MBI, IWINHIPA, KOHYCA,
miapa; yMeHue M300pakaTb MHOTOIPAHHHMKM M MOBEPXHOCTH BpALIEHUS, UX CEYEHUS OT
PYKH, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M OJJIEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE, YMEHHE pPACHO3HABATh IPABUIBHBIC
MHOTOIPAHHHKW;

— YMeHue onepupoBaTh NOHATUSMU: ABUKEHUE B IPOCTPAHCTBE, II0I00HBIE (PUTYPHI
B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOILIEHUE IUIOMIAACH IOBEpXHOCTEH U 00BEMOB
NoJOOHBIX (PUTYp IIpU pEIICHUHU 3a/1a4; — Y MEHHE BBIYUCIIATH FEOMETPUUECKHUE BEIIMUMHbI
(nmuHAa, yro, muomaab, 00beM, MJI0aAb OBEPXHOCTH ), UCIIOJB3YS U3yUYEHHbIE (POPMYJIBI
U METO/bI,

— YMeHue OIepupoBaTh IOHATUSAMM: IPAMOYIOJbHAs CHUCTEMa KOOPAUHAT,
KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIAPHOE IIPOU3BEICHUE, YTOI MEXKIY
BEKTOPAMH, CyMMa BEKTOpPOB, IIPOU3BEICHUE BEKTOpPA HA YMCIIO; HAXOAWUTHh C IOMOILIBIO
M3YYEHHBIX (DOPMYJT KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEX]Y IBYMsI TOUKAMH;

— YMeHue BbBIOMpATh TOAXOMALIMNA HM3YYEHHBIM METOJ JJIs pElICHUs 3a/auu,
pacno3HaBaTh MaTeMaTH4YecKue (PAKThl M MaTEMaTUYECKUE MOJENH B NPHUPOAHBIX U
OOIIECTBEHHBIX SIBIIEHUSAX, B UCKYCCTBE; YMEHUE MPUBOIUTH MPUMEPHl MaTEMAaTUYECKHUX
OTKPBITUN POCCUMCKON 1 MUPOBOM MATEMATUYECKOW HAYKH.

— YMeHHE ONeprUpOBaTh MOHATUSAMHU: OINPEAEIEHNE, aKCUOMa, TEOpEMa, CIIEICTBHUE,
CBOMCTBO, NpU3HAK, JIOKa3aTeJIbCTBO, PABHOCWIbHBIE (DOPMYIMPOBKH; YMEHHUE
(dopMynupoBaTh 00paTHOE W MPOTUBOMNOJIOKHOE YTBEP)KIEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ  MAaTE€MaTHYEeCKOM MHAYKLUUHU; IPOBOAUTH
JIOKa3aTEeIbHbIE PACCYKIACHHUS IIPU PEILIECHUU 3a/1a4, OLICHUBATh JJOTUYECKYIO IIPAaBUIIBHOCTD
pacCyXJIeHUN;

— YMEeHHE ONEepUpOBaATH MOHATUAMM: MHOXKECTBO, ITOAMHOXKECTBO, ONEpPALUU Hal
MHOKECTBAaMH; YMEHHUE HCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONUCaHUs
peanbHBIX MPOLIECCOB U SIBJIICHUM, U TIPU PELICHUH 33]1a4, B TOM YHCJIE U3 IPYTUX YUYEOHBIX
IPEAMETOB;

— YMeHue onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN Ipad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH rpadbl pa3IMYHbIMU CIIOCOOAMU; UCTIOIB30BATh
rpadsl Mpu penieHuu 3ajay; — YMeHHe cBOOOIHO ONepupoBaTh MOHATHUSIMU: COUYETAHUE,
NEPECTAaHOBKA, YHCIIO COYETAaHWW, YHUCIO MEepecTaHOBOK; OuHOM HbIOTOHA; yMeHue
IPUMEHSTh KOMOMHATOPHBIE (PAKThl U PACCYKIIEHUS JJIs PEIICHUs 3aj1ay;

— YMeHue onepupoBaTh MOHATHIAMU: HATYPAJIBHOE YUCIIO, LIEJI0€ YNCIIO0, OCTATOK 110



MOJIYJIIO, PAIlMOHATBHOE YHUCIIO, HUPPALMOHANIBHOE YHCIIO, MHOXXECTBA HATYpaJbHBIX,
LENbIX, palMOHANIbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh MPU3HAKU
JEIMMOCTH, HauMEHBIINKA OOIIMN AENUTENb U HauMEHblIee 00Ilee KpaTHOE, alrOpUTM
EBknuaa mpu permieHuu 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU
CUHCJICHHUS];

— YMeHue cBOOOJHO ONEPUPOBATH MOHATHUAMH: CTENEHb C LEIbIM MOKa3aTeleM,
KOpPEHb HATypaJIbHOM CTENEHM, CTENEeHb C palMOHAJIBHBIM IIOKa3aTelieM, CTENEeHb C
JEUCTBUTEIBHBIM (BEUIECTBEHHBIM) IOKa3aTeseM, Jiorapum yucia, CUHYC, KOCUHYC U
TAHT€HC MPOU3BOJBHOTO YHCIA, — YMEHHUE OIEepUpOBaTh MOHATUSIMHU: TOXKIECTBO,
TOXKJIECTBEHHOE TMpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YypaBHEHUH U
HEPAaBEHCTB, PABHOCWJIBHOCTh YPaBHEHHM, HEPAaBEHCTB U CHUCTEM, pallOHAJbHbIC,
MppalMoHaIbHbIC, TOKa3aTeIbHbIC, CTENCHHBIE, Jorapu(MUIECKre, TPUTOHOMETPHUECKHE
ypaBHEHHUS, HEPABEHCTBA M CUCTEMBI; yMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI
C TIOMONIBIO PA3IMYHBIX MPUEMOB; pEIIaTh YpPaBHEHHS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; TMPHUMEHATh YypaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI I pPEIICHUS
MaTEeMaTHYECKHX 3a7ad U 3a7a4 U3 Pa3IMuHbIX 001acTel HAYKH U peaslbHOM JKU3HU;

— YmeHue cBOOOJHO ONEPUPOBATH NOHATHAMHU: Tpaduk QyHKUIMH, oOpaTHas
byHKIIMSA, KOMIO3UIUs GYHKIIUN, TUHEHHAs (PYHKIUS, KBapaTUuHas GyHKIUS, CTeTICHHAs
(GyHKIMSA C LedbIM  [OKa3aTelaeM, TPUTOHOMETpuueckue (yHKUuMM, oOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKIMH, MOKa3aTelbHas U jorapupmudeckass pyHKIUN; YMEHUE
CTpOUTh Ipaguku (PYHKIUH, BBIMOIHATH MpeoOpa3oBaHus rpadMKoB (QYHKIUN; yMEHUE
UCIOJIb30BaTh rpaGUKU (PYHKIMN I U3yYEHUS NPOLIECCOB U 3aBUCUMOCTEN IIPU PELICHUU
3aja4 U3 JIPYruX Y4eOHBIX MPEAMETOB M U3 pealbHOM JKU3HU; BBIpAXaTb (opMyiaMu
3aBHCHMOCTH MEXy BEIMYMHAMH, YMEHUE CBOOOJIHO ONEPUPOBATH OHATUSMU: YETHOCTh
(yHKUMU, TEPUOAUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTD (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH,
KCTpeMyM (DYHKIIMH, HAauOObIlIee U HaUMEHbIIee 3HAUCHUS (PYHKIIMH HAa MPOMEXKYTKE;
yYMEHHE TPOBOANTH HCCeOBaHNe (PYHKIIMH, YMEHHUE HCIIOIh30BaTh CBOMCTBA U TpapuKu
(GYHKIMIA A1 penieHnsl ypaBHEHUH, HEPABEHCTB U 3a/1ay ¢ MapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOM IIJIOCKOCTHA MHOYKECTBA PEIICHUN YPaBHEHNN, HEPABEHCTB U UX CHCTEM;

— YmeHue CcBOOOJHO  ONEPUPOBATH  IMOHATUSAMHU:  TOCJIEIOBATEIBHOCTD,
apudMeTndyeckas TPOrpeccHsi, TeoMeTpudecKas Mporpeccusi, OECKOHEYHO YObIBaromas
reoMeTpuyeckas Mporpeccus; YMEHHE 3a/laBaTh IOCIEIOBATEIbHOCTH, B TOM YHCIE C
MOMOIIIbIO PEKYPPEHTHBIX (POPMYIT;

— VYMeHue omnepupoBaTh NOHATHUAMU: HENPEPHIBHOCTh (YHKIUH, aCUMIITOTHI
rpadguka GyHKIMW, TEepBas W BTOpas MPOU3BOJAHAA (YHKIHUHU, TEOMETPHUUECKUN U
bu3HUecKuii CMBICTT TIPOM3BOJHON, TEPBOOOpA3HAs, OMPECICHHBIA WHTErpall; YMEHUE
HaXOJWTh ACHUMMTOTHI Tpaduka (YHKIUH; YMEHUE BBIYHCIATH MPOU3BOJIHBIC CYyMMBI,
MPOU3BEICHUS, YACTHOTO W KOMITO3UIIUN (PYHKIIMHA, HAXOIUTh YpaBHEHHE KacaTelIbHOU K
rpaduky QyHKINHI; YMEHHE UCIIOJIb30BaTh MPOW3BOIHYIO JUTSI UCCIICIOBaHUS YHKITUH, 1715
HaXOKJICHUS HAWIydIIero peHIeHWs B TPUKIATHBIX, B TOM UHCJIE COIMAIBHO-
SKOHOMHUYECKUX M (PU3UYECKHX 3aJavax, A OINPEACNCHUS CKOPOCTH U YCKOPEHUS;
HaXOJWTh IUIOMAAN W O00BEMBl (UTYp C TIOMOIIBIO WHTETpalia; MPUBOIUTH MPHUMEPHI
MaTEeMaTHYECKOr0 MOJICIUPOBAHUS C MOMOIIBIO AU depeHIINaIbHbIX YpaBHEHHUI;

— VYMeHue onepupoBaThb MOHATHUAMHU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE



KOMIUIEKCHBIE YHMCJIa, MOAYJb W apryMEHT KOMIUIEKCHOIO 4Yucia, (opma 3amucu
KOMILJIEKCHBIX YHCel (T€OMETpUYECKasi, TPUTOHOMETPUYECKASI U aJireOpanyeckasi); yMeTh
MPOU3BOAUTh apU(PMETUYECKHE JCHCTBUSA C KOMIUIEKCHBIMH YHCIIAMH; IPUBOJMTH
MIPUMEPBI UCIOJIB30BAaHNS KOMIUIEKCHBIX YHCEIT;

— YMeHue cBOOOIHO ONEPUPOBATH MOHATUSIMU: CpeliHee apuPMETHIECKOE, METUaHa,
HauOOJbIIIee M HAMMEHBIIIEe 3HAUCHUS, pa3Max, TUCIIEPCHsl, CTAHAAPTHOE OTKIOHEHUE /IS
OMKCAaHMS YUCIOBBIX JAaHHBIX; YMEHHE UCCIE0BAaTh CTATUCTUUECKHE JIaHHbIE, B TOM YK CJIE
C MpUMEHEHUEeM rpaduyecKuX METOA0B U AIEKTPOHHBIX CPEJICTB; TpadUueCcKu UCCIIEeI0BATh
COBMECTHBIE HAOJIO/ICHHUS C TTOMOIIBIO IMarpaMM pPacCerBaHUs U JIMHEHHON perpeccuu;

— YMeHHue HaXOAWTh BEPOSITHOCTU COOBITUHA C MCIOJIb30BaHUEM TIpauuecKux
METO/IOB; NPHUMEHATh [ pEHIeHHs 3aaad  (QOpMyJIbl CIOKEHHS U YMHOXKECHHS
BEPOATHOCTEH, (OpMyJly MOJTHON BEepoATHOCTH, (opmyny bepHyau, KOMOMHATOpPHbBIC
(akTbl U POPMYJIBI; OLIEHUBATH BEPOSITHOCTU pPEAJBbHBIX COOBITHIA; YMEHHE ONEPUPOBATH
MOHATUSIMU: CITydallHas BEJIMYMHA, PACIPEIECICHHE BEPOATHOCTEH, MaTeMaTH4eCKOe
OKHJIaHUE, AMCHEPCHUs U CTAaHJAPTHOE OTKJIOHEHHE CIy4yalHON BEIWMYHMHBI, (YHKUUU
pacupeneneHuss W IUIOTHOCTM PAaBHOMEPHOIO, IOKa3aTeNIbHOTO H  HOPMAJIBHOIO
pacupenesneHuid; YMEHHE HCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX pacHpeieseHud JUis
pelIeHus 33/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINUX YHCEI, METOIbl BEIOOPOUHBIX
UCCIIEJOBAaHUN; YMEHUE MPHUBOJIUTH MPUMEPHl MPOSBICHHS 3aKOHA OOJBIIMX YHUCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

— VYMeHue cBOOOAHO ONEPUPOBATHh MOHATUSAMU: TOYKA, MpsAMast, IJIOCKOCTb,
OPOCTPAHCTBO, OTPE30K, JyY, IJIOCKUW YIoOJI, IBYIPAHHBIA YIOJI, TPEXTPAaHHBIA yroi,
[EPECEKAIOIINECS, IMAPAJUICIBHBIE W CKPEIIMBAIOIIMECS IPSIMbIE, NapajuIeIbBHOCTh U
MEPHEHANKYJISPHOCTh MPSAMBIX U MIIOCKOCTEH, YTOI MEXKIY IPSIMBIMU, YTOJI MEXAY NPSIMOU
U TUIOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSAMM; YMEHHUE HCIOJIb30BaTh NMPHU PEUICHUH 3a]1a4
M3Yy4YeHHbIE (DAKThl U TEOPEMbI TUIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl OOBEKTOB B
OKPYXaIOIllEeM MHpPE; YMEHHE OIEepUpOBaTh MOHSATUSMU: MHOTOTPAHHUK, CEUEHHUE
MHOT'OIpaHHMKA, IPABUIIbHBIA MHOTOI'PAaHHUK, IPU3Ma, MUpaMua, PUrypa v moBepXHOCTh
BpalleHus, TWIMHAP, KOHYC, Iap, cepa, pa3BepTKa MOBEPXHOCTH, CEYEHUSI KOHycCa U
LWIMHPA, HapajUIesIbHbIE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, MJIOCKOCTh, Kacaromascs
cdhepbl, TWIMHAPA, KOHyCa; YMEHHE CTPOMTh CEUEHHWE MHOTOIpaHHHKa, H300paxarhb
MHOTOTPaHHUKH, (PUTYPbl U IOBEPXHOCTH BPAIICHHUS, X CEYEHUS], B TOM YHUCIIE C TOMOUIBIO
AJIEKTPOHHBIX ~ CPEJACTB; YMEHHE TMPUMEHSATh CBOWCTBA T€OMETPUYECKUX (Uryp,
CaMOCTOSITENIbHO (POPMYIIMPOBATh ONPECICHUS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reoOMETpUYECKHUX (Uryp, 0OOCHOBBIBATH WJIM ONPOBEPTaTh UX;
YMEHHE MPOBOJUTH KIAaCCUPUKALKIO (QUIYyp MO pPA3IUYHBIM MPU3HAKAM, BBITOJIHATH
HE0OXO0IUMbIE JOMOIHUTENIbHBIE TOCTPOCHHUS;

— YMeHue cBOOOJHO ONepupoBaTh MOHATUSAMU: IIOMIA/lb PUTYPBI, 00BEM (DUTYpHI,
BEJIMYMHA YIJa, PAcCTOSIHUE OT TOYKHM JO IJIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBbIMHU,
PACCTOSIHUE MEXKIY IJIOCKOCTSIMU, IJIOIAAb chepbl, MIONalb MOBEPXHOCTH MUPAMU/IBI,
IPU3MBbI, KOHYCa, HIUIUHAPA, 00BEM KyOa, MpsIMOYTOJIBLHOTO MapaslieNenuena, NupaMubl,
OpU3MBbI, [WJIKHIpA, KOHYCA, 11apa; YMEHUE HAXOJIUTh OTHOLIEHHWE OOBEMOB MOAOOHBIX
duryp;

— YMeHue cBOOOHO ONepupoOBaTh NOHATUAMMU: JBUKEHHE, apaJlIebHbIN epeHoc,



CUMMETpPHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MNpeoOpa3zoBaHUE MOA0OU,
noI00HbIE (PUTYpBI; YMEHHUE Paclio3HABATh PaBHBIE U MOA0OHBIE (GUTYpPHI, B TOM YHCIC B
MPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMEHHE MCIOJIb30BaTh F€OMETPUUYECKHE OTHOLICHUS,
HAXOJUTh T€OMETPUUYECKUE BETMUMHBI (JITTMHA, YTOJI, TUIOIIa b, 00BEM) IPU PEIICHUH 3a/1a4
U3 APYTrux y4eOHbIX IPEIMETOB U U3 PEAIbHOM KU3HU;

— YMeHune cBOOOIHO ONEpUPOBATH MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPIMHAT,
BEKTOp, KOOpPJAMHATBI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPA Ha YKCII0, Pa3I0kKEHUE BEKTOpa MO 0a3ucy, CKasIpHOE MIPOU3BEIECHUE, BEKTOPHOE
OPOU3BEIACHUE, YroJl MEXAYy BEKTOpaMHd; YMEHHE MCIOJb30BaTh BEKTOPHBIA U
KOOPAMHATHBIN METOA ISl PELICHUs] TE€OMETPUYECKUX 3a/Jad M 3aJad JIPYruX y4eOHBIX
IIPEAMETOB; ONEPHUPOBATH IMOHATHAMU: MaTpuua 2x2 u 3X3, ONpenenuTeNb MaTpHULBI,
Tr€OMETPUYECKUIA CMBICI ONPEAEIUTENS;

— YMeHue MOAENNpOBaTh peabHbIe CUTyalluu Ha SI3bIKE MAaTEMATUKH; COCTABIIATH
BBIPA)KCHMSI, YPABHEHMS, HEPABEHCTBA M UX CUCTEMBbI IO YCIIOBHIO 33/1a4d, UCCIEI0BATh
MIOCTPOEHHBIE MOJEIM C WCIOJb30BAaHUEM aIlmapaTta ajireOpbl, HHTEPIPETHUPOBATH
MOJIYYEHHBIH pe3yJIbTaT; CTPOUTh MAaTEMATUYECKUE MOJIENH C MOMOUIBI0 T€OMETPUUECKUX
MOHSATUM W BEJMYMH, pPEllaThb CBA3AaHHBIE C HUMH MPAKTUYECKUE 3a/Jaud; COCTaBISATH
BEPOSITHOCTHYIO MOJI€JIb W HHTEPIPETUPOBATH IOJYYEHHBI pPE3yJbTaT; pelaTh
OPUKJIaJHbIE 33/1a4d CPEICTBAMH MATEMaTUYECKOTO aHalIM3a, B TOM YHCIIE COLUAIbHO-
HKOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

— VYMeHue BbIOMpaTh NOIXOJAIIMM METOJ MAJIs pElIeHHs 3a7aud; MOHUMaHHUe
3HAaYUMOCTH MAaTEMAaTUKU B U3YUYEHUHU IPUPOAHBIX 1 OOIIIECTBEHHBIX MPOLIECCOB U SIBICHUN;
YMEHHE PACIIO3HABATh NPOSBICHUE 3aKOHOB MAaTEMATUKH B HCKYCCTBE, YMEHUE IIPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUMCKONW U MUPOBOM MATEMAaTUYECKON HAYKHU.

OK 01. BeiOupate crocoObl pemnieHus 3afady MnpodecCUOHANbHONU IeATEeIbHOCTH
MPUMEHUTENBHO K Pa3INYHbIM KOHTEKCTaM

OK 02. Hcrnonp30BaTh COBPEMEHHBIE CPEACTBA MTOMCKA, AHAIN3a U MHTEPIIPETALNN
uHpopmanuu, ¢  UHQOPMAUMOHHBIE  TEXHOJOTMM  JJIA  BBIIOJHEHHS  3aJad
npoheCCUOHATIBHOU eI TEIIbHOCTH

OK 03. IInanupoBaTh W peaIn30BbIBATH COOCTBEHHOE MPOQPECCHOHAILHOE U
JMYHOCTHOE pa3BUTHUE, NPEANPUHUMATENIBCKYIO JEATEIbHOCTh B TNPO(PECCHOHATBHON
cdepe, UCIONIb30BATh 3HAHUS MO (PUHAHCOBOM T'PAaMOTHOCTH B PA3IUYHBIX KU3HEHHBIX
CUTYaLUAX

OK 04. D¢ dhexTnBHO B3aUMOICHCTBOBATh K pab0OTaTh B KOJUICKTHBE M KOMaH/IC

OK 05. OcymecTBisTh YCTHYHO W IHUCBMEHHYIO KOMMYHMKAIlMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit deaepanuu ¢ y4eToM 0COOEHHOCTEHN COIMaIbHOTO U
KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBIATH rpa)KJaHCKO-NMATPUOTHYECKYIO MO3ULUI0, JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHHE HA OCHOBE TPAJUIIMOHHBIX O0IIEYEIOBEUYECKUX LIEHHOCTEH, B TOM
YHUCJI€ C YYETOM TapMOHM3alUM MEKHAIMOHAJIBHBIX U MEXKPEIUTHO3HBIX OTHOIICHU,
OPUMEHSTH CTAaHAAPTHI AHTUKOPPYHIITUOHHOTO MMOBEICHUS

OK 07. ConeiicTBOBaTh COXPaHEHHUIO OKPYXAIOLIEH CpeJlbl, PECYpCOCOEPEHKEHUIO,
NPUMEHSATh 3HaHUS 00 M3MEHEHUHU KIuMaTa, MPUHIMIBI OepeXxIIMBOro IMPOU3BOJICTBA,
3¢ (}HEeKTUBHO AEMCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX



23.01.06 MamuHHCT J0POKHBIX U
CTPOMTEJbHBIX MAIIMH

IIK 1.1. ITpoBepATh TEXHUUECKOE
COCTOSIHUE JJOPOKHBIX, CTPOUTEIIbHBIX
Y JIECHBIX MalllVH;

ITIK 1.3. ITpoBOAUTH €KECMEHHOE U
MEPUOINYECKOE TEXHUUECKOE
oOcyKUBaHUE.

[1K 1.4. BeinmonHsaTe paboThl 1O
MOATOTOBKE K MOCTAHOBKE U CHSITHIO C
Pa3JIMYHBIX BUJIOB XpAHEHUS.

[IK 1.5. OpopMisiTh TEXHUUECKYIO U

OTYETHYIO JOKYMEHTALIMIO T10
TEXHUYECKOM OOCITYKUBAHMIO.

IIK 2.2. OcymiecTBiATh
TEXHOJIOTUYECKYIO0 HACTPOUKY CHUCTEM
U PETYJIUPOBKY pabOYMX OPraHoB.

[1K 2.5. OgopMsiTh TEXHUYECKYIO U

OTYETHYIO JOKYMEHTAIIHIO.

23.02.04 Texnuueckas
IKCIIyaTAlMA NOXbEMHO-
TPAHCIIOPTHBIX, CTPOUTEJIbHBIX,
JOPOKHBIX MAIIIUH ¥ 000PYA0BAHMA
IIK 1.1. OnpenensTs TEXHUYECKOE
COCTOSIHME CHCTEM M MEXaHU3MOB
[OJ{bEMHO-TPAHCIIOPTHBIX, JOPOKHBIX,
CTPOMUTENBHBIX MAIIKH C
UCIIOJIb30BaHUEM CPE/CTB
JIMarHOCTUKH.

IIK 1.2. BbIOTHATH periaaMeHTHbIE
paboThI IO TEXHUYECKOMY
00CITy’KHBaHUIO U PEMOHTY OJIbEMHO-
TPaHCIOPTHBIX, CTPOUTEIBHBIX,
JIOPOKHBIX MAIIMH U 000PY10BAHHUS.
IIK 1.3. BecTn y4eTHO-OTYETHYIO
JOKYMEHTALHUIO 10 TEXHUYECKOMY
00CITy’>KMBaHHUIO U PEMOHTY MOJbEMHO-
TPaHCIOPTHBIX, CTPOUTEIBHBIX,
JIOPOKHBIX MAIIUH U 000pYyI0BaHUS.



2. OueHoOYHbIEe MAaTEPUAJIbI JAJIS BXOJHOT0 KOHTPOJISI

BxoaHol KOHTpPOJIL COCTOMT W3 3aJaHui, B3ATHIX M3 OTKpbITOro 6anka OI'D u BIIP mo
MaTeMaTHKe.

BX0AHOW KOHTPOJIb COCTOUT UX 2-X YaCTel: 00513aT€IbHON U TOTIOJHUTEIBHOM.

OO6si3aTenpbHass 4YacTh COJICPXKUT 3aJaHUsl MHHUMAJIBHOTO 00s3aTEIbHOTO  YPOBHS,
JIOITOJIHUTEJIbHAS YacTh — OoJiee CIIOKHBIC 3aJaHus.

[Ipu BBIMOTHEHUM 3a7aHUN TPEOYyeTCs MPEACTABUTh XOJ PEIICHHUS U yKa3aTh MOJTYYEeHHBIN
oTBeT. [IpaBUILHO BBIMOJHEHHOE 3aJlaHUE W3 005S3aTeIbHOM YacTH OILICHHBAETCS B OJIUH Oall;
MPaBUJILHOE BBIMOJHEHUE 3aJIaHUN JTOTIONHUTEIBLHOW YacTH OIleHWBaeTcs 3 Oamramu wiam 1-2
OayyiamMH 3a YaCTUYHOE PEIICHHE.

bannbl, mosrydeHHbIE 32 BCE BBHIIOJHEHHBIE 3aaHUS, CYMMHUPYFOTCS.

IlIkana nepesooa 6an106 6 ommemku no NAMUOAIILHOU cUCmeEMe

Ommemka Yucno 6annos,

Heo0x00umoe 0113 noJIy4eHUs1 OMmMemKu

«3» (yoos.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15

3aoanusn 6x00H020 KOHMPONA

Oo6s13aTeIbHAA YACTH

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasunbHvlil OMeem U3 uemalpex npeodioIHceHHbIX.
1. (1 6amn) Packpoiite GopMyITy COKpAIIEHHOTO YMHOKeHus a’-h?:
A) a%-2ab+b?,  B) (a-b)(at+h); B) a*+2ab-b%; T) (a-b)(a-b)
2. (1 6amn) Cymma N-nepBBIX YJIEHOB apU(PMETUUYECKON MPOTPECCUU BBIYUCISIETCS 10
bopmyre:
A) Sp=a1* (n - 1)d; b) Sp=(a1s* d)/2; B) Sp=2a;+ (n—1)d; ') Sy = (2a: + (n—1)d) / 2.
10 5

Mg
3. (1 6amn) Kakoe U3 clieIyroMuX YUCEN 3aKI0UEHO MEKTy unucinamu |7 u 8

A)0,4;5)0,5;B)0,6;I) 0,7
4. (1 6amn) Hanst rpaduku Gyukimii. Kakas popmyna coorBeTcTBYyeT rpaduky 3):



1) _ 2) 3)

=

ool

1 9

}E_EA'—EI }_-__x:—R;'I.lﬂ‘]-l;B Y=

A) B) ) XD y=x+S.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHBLIL OMEem.
1 11

5. (2 6anna) Beruucnure 275

6. (2 6amna) Pemmre ypasaenue X?-7x+10=0. Eciu ypaBHeHHe nMmeeT 00j1ee 0HOrO KOPHH,
B OTBET 3aIUIINTE MEHBIINN U3 KOPHEM.

7. (2 6amna) Ilmomane 3eMenb KPECThSIHCKOTO XO3AWCTBA, OTBEJIEHHAs IOJ MOCAIKY
KYCTapHUKOB U I[BETHHUKOB, COCTaBIISIET 24 ra M pacnpeesieHa MeXa1y HUMH B OTHOIIEHUH 5:3.
CKOJIBKO TE€KTAPOB 3aHUMAIOT IIBETHUKU?

8. Jlmsa pemonTa Tpedyercsa 57 pynoHOB 000eB. Kakoe HamMmeHbIiee KOJUYECTBO MaYeK
000MHOTO0 KJIesl HY’KHO JJI1 TAKOTO PEMOHTa, eciiv | mayka Kiesi paccyuTaHa Ha S pyJOHOB?

JloMOJTHUTEJIbLHAA YACTh

Ilpu evinoanenuu 3adanus 9 3anumume x00, 000CHOBAHUE PEUWIeHUA U NOSIYUEHHbLI
omeem.

9. (3 6amna) Pe160I0B TIPOIIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEUCHUIO PEKH, 3aTeM OpPOCHIT SIKOPb, 2 Yaca JIOBWI PbIOY U BEpHYJICS OOpaTHO Yepe3 5 4acoB OT
Hayaya myTemnecTBus. Ha kakoe paccTtosiHue OT MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUCHUS
peKu paBHa 2 KM/4, a COOCTBEHHAsi CKOPOCTh JIOJKH 6 KM/4?

ITAJIOHBI OTBETOB:

Howep 2 3 4 5 6 7 8 9
3aJJaHUusA
OTtBer b r B A 2,7 2 9 12 8

3. OueHoYHbIe MATEPHAJIbI VISl TEKYIIEr0 KOHTPOJIS

Texymuii KOHTPOIb MPOBOAUTCS BO BpeMsi KOMOMHUPOBAHHBIX 3aHSATUN MO MaTeMaTHKE B



COOTBETCTBUM C paboyell NporpaMMoOM JHCHUILIMHBI «MartemaTuka» IO BCEM pas3ienam
nporpamMmsl. [IpuMepHbBIE OLEHOYHBIE MaTepuaibl TEKYIIEro KOHTPOJISI IMPEICTABIICHBI
TEOPETHYECKOW U MPaKTUYECKOH yacTsmMu. [Ipu 3ToM, peKOMEHTyeTCsl BBICTABUTh O0y4aroIUMCS
JIBE OTMETKHU.

TeopeTnueckas 4yacTb IPOXOIUT B (POPME YCTHBIX OTBETOB: O0YUAIOIIUECS BBITSATUBAIOT MSTh
KapTOYeK C BOIPOCAMU, JAIOT MOJHBIA OTBET (CO CIIMCKOM BOIIPOCOB O0yYaOIUECS 3HAKOMATCS
B Hayaje U3y4yeHHs paszena).

Illkana nepesoda 6a1106 6 oOmMmemKU O RAMUOAIbHOU CUCmEME

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocl
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauyuno) 5

3aaHus IPAKTUYECKON YacTH (KOHTPOJIbHBIE pa0OThI) YACTUYHO B3SITHI U3 OTKPBITOTO OaHKa
EI'D u BIIP no matematuke.

B 3ananusx 1-4 00s13aTeabHOM YaCTH NpeAsiaraeTcsl BBIOpaTh MPAaBUIIbHBIN OTBET U3 YETHIPEX
npeioxkeHHbIX. B 5-8 3amanusax o0s3arenbHON YacTu npeaigaraercss 0QOpMUTh X0 PEUICHUS U
3amMcaTh TOJYYEHHBIM OTBET. B 9 3amaHuMM JONOJHUTENBHOW YacTH HAAO0 3amucaTh XOJ,
000CHOBaHUE PEILLICHUS U MTOJTYYEHHBIA OTBET.

3a mpaBUJIBHOE BBINIOJIHEHHUE JIFOOOTO 33aHUsI IEPBOM YacTH 00yYaroIUNCs MOTy4aeT OJuH
oas. [IpaBunsHOE BBITIOJIHEHUE 3a/laHui BTOPOM 4acTu OLICHUBAETCS
2 Oammamu unu 1 Oamiom 3a yacTHMUHOE peleHue. J(omoJHUTeNbHas 4acTh OLIEHWBAETCS IO
TpexOaapHOM MIKaIe.

basnbl, momy4eHHbIE 3a BCE BBIMOJHEHHBIE 3a1aHUs, CYMMHUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAIILHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 011 noJIy4eHUs1 OMMEmMKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16




Ouenounvie mamepuaivl mexKyuie20 KOHmMpoJia
Tema 2.5. Ilpumenenue ceoiicme cmeneHHoll hynkyuu

Teopernueckue BONNPOCHI:

1 Chopmynupyiite onpenenenrne CTeNeHHON (QyHKITHH.

2. IlepeuncnuTe CBOMCTBA CTEIEHHOM (DYHKIIMH.

3 Ilepeuncnure cBOWCTBA KOPHS HATYpaJabHOM cTeneHu. [IpuBenure mpumMepsl

4. Ilepeuncinte CBOMCTBA CTENEHH C JCHCTBUTEIBHBIM IOKazareneMm. lIpuseaurte
IPUMEPBI.

5. Ilepeuncnute cBoiCTBa KOPHS HaTypaslbHOU cTeneHu. [IpuBeante npumepsl.
6. Ha urto HeoOxomumMo o0OpaTUTh BHHUMAaHUE MpPU PEUICHUH HUPPALUOHAIBHOTO

YPaBHEHHS YETHOW CTETICHU?

7. Uemy paBeH KOpPEHb YETHOM CTENEHUM W3 OTpuuaresnbHoro uucna? Ilpusenure
IIpUMED.

8. UeMy paBeH KOpPEHb HEUYETHOM CTENEHW W3 OoTpunarenbHoro uwcna? Ilpusegure
IIpUMED.

Q. Ha 4t0 crouT 00patuTh BHUMaHUE NPHU PEUIEHUH CTENEHHBIX, UPPalUOHAIbHBIX,

JTpOOHO-palMOHATBLHBIX YPABHECHUN U HEPABEHCTR?

10. Ilpm pemeHUM KakuX YpaBHEHHM W HEPABEHCTB, CIEAyEeT OOpaTUTh BHUMAaHHE Ha
00J1aCTh AOMYCTUMBIX 3HAUECHUI?

11. Tlepeuncnute criocOOBI pelICHUS] YPABHEHHI.

12.  Tlepeuncnure ciocOOBI pEIICHUSI CUCTEM YPABHEHHI.

13.

14. B uem 3axmnrovaeTcs rpaduueckuii crocod pereHus: ypaBHEHHM.

KourpoanHast padora

Oo0a3aTepbHAA YACTh

Ilpu pewienuu 3a0anuit 1-4 3anuuwiume npasunbHvlil OMEem U3 Yembulpex nPeodi0IHceHHbIX.
1. (1 6amr) Mexay KakuMu JBYMSI HATypaJbHBIMHU YUCIIAMU HAXOUTCS YUCIIO V19?
A)19u20;b)2u3;B)18u19;I')3 u 4.

2. (1 6ann) Onpenenure KOpeHb ypaBHEHUS X°=125,

A)3.;b)-3;B)-5;T)5.



3. (1 6ayn) Pacnionoxute B OPSAKE BO3pacTaHUs yucia: 2; ¥ (5;) V17.

A) 2;¥(5;) ¥17; B) 2; Y17; ¥(5;) B) ¥(5;) 2; Y17; ) Y(17; )2; V(5.

4. (1 6amn) [Ipun yMHOKEHHHU CTENEHEN C OIMHAKOBBIM OCHOBAaHUEM, UX MOKa3aTemu. . .7
A) ymHoxartcs; b) nensarcs; B) cknagsiBatorces; [') BeluUTaroTCA.

Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 pewienus u NOJYUEeHHbLIL OMEent.

9
1._.)

a8,

6.48
a npu a=7.

4511101448,

5. (2 6anna) Haiinure 3HaueHNE BBIPAKESHUSI

6. (2 6amma) HaliguTe 3HaUCHUE BRIPAKEHUS

2
\ &

(VI2+v/8)
10'+’Vﬁ§g

7. (2 6anna) HaliguTe 3HaYeHUE BBIPAXKEHUS
8. (2 Oamma) PaccrossHme oT HaOMIOATENs, HAXOMSMIIETOCs Ha HEOOIbIION BEICOTE h

KHUJIOMCTPOB Hall 3€Mﬂéﬁ, a0 H&6J’II-0I[3€MOI>1 UM JIMHHUHA TOPHU30HTAa BBIYHUCIIACTCA II0 (bOpMYJIC

-F} ~
I'=+2Rh , rne R=6400 kM — paanyc 3emnu. C Kakoi BBICOTBI TOPU30HT BUJEH HA PACCTOSIHUU
48 xkunomeTpoB? OTBET BBIPA3UTE B KUJIOMETPAX.

JloMOJTHUTEJIbLHAA YACTh

Hpu 6éblnoNIHeHuu 3a0anusn 9 3anuuwiume x00, 0bocHosaHue peuwienun u l’lOlelleHHblﬁ

omeem.

9. (3 6amra) Pemute rpaduuecku cuCTEMy ypaBHEHUI: {yyz_f.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJJaHUusA
OtBer B A A r 49 121 2 018  (1:1)



Ouyenounvle mamepuaipl mexKyuie2o KOHmpoJia
Tema 2.8. Ilpumenenue ceoiicme nokazameabHoul hyHKyuu

Teopernueckue BONNPOCHI:

ChopmymupyiiTe onpeaesieHne moka3aTeTbHON (DYHKITHH.
[TepeuncnuTe cBOMCTBA MOKa3aTeIbHON (DYHKITUU.

UTto Ha3bIBaeTCsl ypaBHEHUEM?

UYTO 3HAYUT PEMINTH ypaBHEHUE?

UTo Takoe KOpeHb ypaBHEHHUS?

UTto Ha3bIBAE€TCSI HEPABEHCTBOM?

UTO 3HAYUT PEMINTH HEPABEHCTBO?

[lepeunciure criocoObl peleHus: MOKa3aTeIbHbIX YPaBHEHUN.

© © N o gk~ w N E

ChopmynupyitTe mpaBUIO PEIICHUS TPOCTEHIITUX MOKA3aTEIbHBIX HEPABEHCTB.

10.B uem 3axmirouaetcs rpaduuecKkuii crnocod penieHus: ypaBHEHHIM.

11. TlpuBeaute mnpuMep (PYHKIHMOHAIBLHONW 3aBUCUMOCTH IIOKAa3aTEIbHOU (QYHKIUU U3
pEAIbHOM KU3HMU.

KourpoabHast padora

Oo0a3aTebpHad YACTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHblil OMmeem u3 Yemouipex npeonoHceHHbIX.

1. (1 6amn) I1pu kakoMm 3HaueHUU a QyHKIUS y=a* ObIBAaeT Ha Bcell 00sacTu onpeeacHus?

A)a==; B) a=8,25; B) a==; I') a=3.

2. (1 6amn) Ha pucynke n3o0paxén rpaduk ¢pynkuuu Buaa f(x)=a*. Haiigure 3nauenue f(2).
VA

U | X
A) 25.; Bb) 5; B) 32; I') et BepHOTO OTBETA.

3. (1 6amn) OynkIus 3axana GopmyIoi: f(x)Z(%)X. Yemy paBHo f(-2)?



A) - B)-4;B) 4 ) V2.

—13
4. (1 6amn) Kopensb ypaBHEHHS (é) 31'?
A)12,5;Bb)13; B) 14;T') 15.
Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus u NOYYEHHBLIL OMEem.
5. (2 6amna) Haiigure kopeHb ypaBHeHUs 3X12-5*3=12
6. (2 6ata) CKOJIBKO LIENbIX PELICHUI MMEET HepaBeHcTBO 1<71<49?
‘x —y =8,
7. (2 6amra) Pemmnre cucreMy ypaBHeHMit: 2" ¥~ 16

8. (2 6aJ'IJIa) B X0AC pacliada paauOaKTHUBHOI'O U30TOIIa €0 MaCCa YMCHBIIACTCA I10 3aKOHY

mt) = mg 277,
rje Mo — HavalbHasg Macca M30TOIa, t — BpeMs, POIIEIIIee OT HaYalbHOTO

MOMEHTa, | — mepuoj noaypacnaia. B HayaibHbIE MOMEHT BpeMeHU macca u3oromna 184 mr.
Ilepuon ero nomypacnana cocrasisfer 7 MuH. Hanaure, yepe3 CKOJIBKO MUHYT Macca HU30TOIla
Oynet paBHa 23 Mr.

JlonmoJIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanus 9 3anuwmume x00, 000CHOBAHUE PEUWIeHUA U NOTYUEHHBLI

omeem.

y—2x=0

9. (3 6amna) Pemmre rpaduuecku cuctemMmy ypaBHEHUI: {y _ox— ¢

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUusA
OtBer B A B A 121 2 (10; 2) 21 (2; 4)



11.
12.
13.
14.
15.
16.

MHpE.

17,

Ouenounvie mamepuaivl meKyu,e20 KOHmMpPos
Tema 2.14 Ilpumenenue nozapughmos K peutenuro 3aoay

Teopernueckue BONNPOCHI:

Chopmymupyiite onpeaenenne sorapuMudeckon (yHKITHH.
[Tepeuncnure cBoiicTBa JorapuPmMuIecKon PyHKIIHH.
[Iponomxkure onpenenenue: «Jlorapudm —310...».

Yemy paBeH jorapudm npousBeacHus?

Yemy paBeH jorapudpm 4acTHOro?

[IpuBenuTe mpumepsl J0orapu(pMUUYECKON CIHUPaAIN B MPUPOJE U B OKPYXKAIOIIEM

Ha 9T0 cTouT 00paTuTh BHUMAaHUE MPU PELICHUH JIOTAPU(PMHUUECKUX U YPABHEHUI U

HEPABEHCTB?

18.
19.
20.

[lepeunciute crocoObl peieHus JorapuMUIECKUX YPaBHEHHM.
ChopmynupyiiTe mpaBUIo peIICHUS] TPOCTEHIITNX JIOTapu(PMUUESCKUX HEPABEHCTB.

B dem 3akmrouaercs rpadudeckuii crocod pemeHus ypaBHEHUM.

11. IlpuBeaute npuMep (PyHKIIMOHAIBHON 3aBUCUMOCTH JOorapupmMuieckoil GyHKIHH U3

pEATIbHOM KU3HMU.

KourpoJbHast padora

Oo0a3aTeabpHaAda YACTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHblil OMmeem u3 Yemouipex npeonoHceHHbIX.

1.

(1 6anm) Kakas u3 pyHKImMil Bo3pacTaeT Ha Bceil o0nacTu onpeaeneHus?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x2 I') f(x)=log1 .

2. (1 6amn) Ykaxute 06aacth onpenenenus pyukuuu f(X) =

2x—3
X+7

A) (-7; 1,5); B) (-5 -1,5), (7; +©).; B) (-1,5; 7); I') (-o0; -7), (1,5; +o0).

3. (1 6amn) Pacnonoxute B mopsjke Bospactanus: logg s 4; 10gq 5 0,4, logg s i.

A)logg s 4;loggs 0,4;log, 5 ; B) logg 5 4;log, 55 logo 5 0,4;

B) log,, 5% log0 50,4;logos4; I')loggs 0,4; log, 5 ; logg s 4.

4. (1 6amn) Haligure kopeHb ypaBHEHUS log,(5—x) =

,)-



A)11;b)-11;B)-3;T) 3.
Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xo00 pewieHus u nOJIy4eHHbLIl Omeen.
5. (2 6amma) OnpenenuTe 3HaUeHNE BIpaxkeHus logg 2 + logg 3 + 210824,

6. (2 bayia) YkaxkuTe HaMMEHbIIIEE 1EJI0€ PEIICHUE HEPABEHCTBRA:

log;(6x — 4) > 2.

7. (2 6anna) Haiimure Touky Mmakcumyma GyHKImn Y — 8In(x+7) —8x+3.
8. (2 Oamma) i oborpeBa MoOMENIEHUs, TEMIIEpATypa B KOTOPOM MOJJEPKUBAETCS Ha
ypoBae T,=15° uepe3 paguaTtop OTOIUICHHUS MPOIYCKAIOT ropsuyro Boay. Pacxon mpoxozsimieit

yepe3 TpyOy paauaropa Boabl m = 0,6 kr/c. [Ipoxons no TpyOe paccTosiHue X, BOJIa OXJIaX/IaeTCs

cm T, — T,
X=0— 02y -7
0T HavaibHOU TemmepaTypsl T;=91° no temmepatypsl T, mpuuém 14 I'—Ty rpe
Br.e Br
¢ = 42002 ) y=28—0_
K17 C — TermnoéMKoCcTb BObI, M - C — kordduument Terioodmena, a & — 0.8

— nocrosinHad. Haiinure, 1o kakoi Temrnepatypsl (B rpaaycax Llenbcust) oxiiaaures BoJa, €CIu

JUTMHA TPYyOBI paguaTopa paBHa 144 m.

JIOMOJIHUTEJLHAS YACThH

Ilpu evinoanenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE PEUWIEHUA U NOTYYEHHbLI

omeem.

y + 2x = log; 135 — log; 5

9. (3 6anna) Pemmre rpaduyuecku cucteMy paBHEHUI: { 2y —3x = 6 .

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer A r A b 5 3 -6 34 0; 3)



Ouyenounvie mamepuansl meKyuyeco KOHmMpo.s
Tema 3.6. OcnogHble npocmpancmeeHHvle Yuzypol u UX 63aUMOPACNON0NHCEHUE

Teopernueckue BONNPOCHI:

1. Cdopmynupyiite Teopemy [udaropa.

2. [Tepeunciute OCHOBHBIC (DUTYPHI B IPOCTPAHCTBE.

3. [TepeunciuTe cOocOOb! 3a1aHNS TIOCKOCTH.

4. [lpomomkute Teopemy: «Ecnmm omHa W3 [BYX THapabieldbHBIX —MPSIMBIX

HEPIEHANKYJIISIPHA JIOCKOCTH, TO...)».
S. IIponomxure Teopemy: «Ecim JBe mnNapauleIbHbIE IIIOCKOCTH IEPECEKAIOTCs

TPETBEU, TO...».

6. ChopmynupyiiTe onpenesieHne IBYyTrpaHoro yria.

7. CdopmynupyiiTe onpeaeneHue TpexrpaHoro yria.

8. PackpoiiTe MoHATHE «YTOJl MEXY MPSIMBIMID.

Q. [lepeuncnute B3aMHOE PACIIONIOKEHHUE ABYX MPSAMBIX B IPOCTPAHCTBE

10.  Kakue npsimMble Ha3bIBatOTCS MapajlieIbHBIMU B IPOCTPAHCTBE?

11.  Kakue npsiMble Ha3bIBAIOTCS CKPELIMBAIOIIMMHUCS B IPOCTPaHCTBE?

12.  Kaxkue npsiMble Ha3bIBAIOTCS MEPIICHANKYIISIPHBIMU B TIPOCTPAHCTBE?

13.  IlepeuncnuTe B3auMHOE PACIIONIOKEHHUE MPSIMOM U IIIOCKOCTH B POCTPAHCTBE.
14.  PackpoiiTe NOHSATHE «yroJa MEXy NPSIMOU U MIOCKOCTHIO.

15.  PackpoiiTe NOHITHE «apauIeTbHOCTh MPSIMON U TIIIOCKOCTH.

16.  PackpoiiTe NOHITHE «IEPIEHANKYISIPHOCTH IPSIMOM U TIIOCKOCTH.

17.  Ilepeuucnure B3aMMHOE PACTIONOKEHUE JBYX MIOCKOCTEN B MPOCTPAHCTBE.
18.  PackpoiiTe NOHITHE «yToJ MEX]Y TIIOCKOCTIMM.

19.  PackpoiiTe NOHITHE «apaIEIbHOCTh IIIOCKOCTEN.

20.  Packpoiite NoHATUE IIEPIIEHIUKYISIPHOCTD MIIOCKOCTEM.

21. Kaxk HaliTH pacCTOSIHHE OT TOYKH JIO MPSIMOM?

22. Kak HaliTU pacCTOSIHHE MEXy NPSIMbIMU?

23.  Kak HaliTu pacCTOsIHHE MEXY MIIOCKOCTSIMU?

24.  Ilpomomxwute onpenenenue: «llepneHaukynsp — 31o...».

25. Ilpomomxute onpenenenue: «HakimoHHas — 310...».



26. Ilpomomxure onpexaeneHue: «IIpoekiust HAKIOHHON — 3TO...».

27. Ilepeuncnute CBOICTBA MapaIEIbHOTO MIPOSKTUPOBAHHUS.

28. IlpuBenute mpuMepbl CAMMETPUIN Ha IIOCKOCTH B IPUPOJIE, UICKYCCTBE,
apXUTEKTYpE.

29. IlpuBenute npuMepsl CAMMETPUI B IPOCTPAHCTBE B MPUPOJIE, HCKYCCTBE,
apXUTEKTYpeE.

30. B yem oTiiMune MOHATHE «IBUKEHHE» OT MOHITHUS «ITOBOPOT»?

KourpoJbHast padora

Oo6s13aTeIbHAA YACTH

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem u3 uemoipex npeodioHceHHbIX.

1. (1 6amm) Pacmmdpyiite KpaTKyro 3amuch: a€ ff.

A) Touka @ MPUHAJJICKUT TUIOCKOCTH §; b) Touka a npuHaiexur npsamoit §; B) npsamas a
MPUHAIICKUT TUIOCKOCTH f3; ) ipsimast & mepecekaeT II0CKOCTh f3.

2. (1 6amn) Ipsmbie AB u CJ] ckpemuBarotes. Kakoe pacnonoxenue numeroT npsimsie AC u
BJ1?

A) napannensnsie; b) nepnenaukynspusie; B) ckpernuBatoTces; ') mepecekarorcs.

3. (1 6amn) [Tnockoctu a u f umerot 1 o011y Touky. KakoBo ux B3auMHOE pacrioioKeHue?

A) nmapamnensHbl; b) nepecekatorces no npsamoii; B) coBnanarot; [') ckpenuBaroTes.

4. (1 6amn) Ecnu mpsimas, mpoBeJeHHAs Ha IIOCKOCTH 4Yepe3 OCHOBAHHME HAKJIOHHOM,
MEepPHEHANKYJIIPHA €€ IPOEKIH, TO OHA. ..

A) mepneHAMKYJISpHA U caMoW HakJIOHHOW; Bb) mapamnensHa U camoili HakiIOHHOH; B)
CKPEILUBAETCS ¢ HAKJIOHHOM; [") mepneHIuKyJIsspHa OCHOBaHUIO HAKJIOHHOM.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumiume x00 peuwieHus u NOJIYYEHHbLI OMeEemn.

5. (2 6amna) Yepes koHibl oTpe3ka AB u ero cepenuny M mpoBeneHBI TapaijieibHbIC
MpsIMbIE, TIEPECEKAIOIINE HEKOTOPYIO INIOCKOCTh B TOUKax A, B1 u Mi. Halinure nnmuny oTpeska
MM3, ecniu oTpe3ok AB He nepecekaeT mi1ockocTh 1 eciiu AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ipsmeie AC, AB u AJl nonapuo nepnenauxynsapubsl. Haiiaure orpezok CJI,
eciu AB=5 cm, BC=13 cMm, AJI=9 cm.



7. (2 6anma) V3 TOYKK K TUIOCKOCTH TIPOBENICHHI JIB€ HAKJIOHHBIC. HaliuTe miumHBI 001I1ero
MEPICHIUKYIISAPA, €CIU MPOCKITNH HAKIIOHHBIX OTHOCATCS Kak 2:3 M UTMHBI HAKJIOHHBIX PaBHBI 23
cM u 33 cm.

8. (2 6amna) Haueptuth ky0 ABCIHA1B1C1/11. IToctpouts Touky KEAB, Touky MEIJ11C,
otpe3ok PEEA1B;1C;.

JIoMOJHUTEJIbLHAA YACTh

Ilpu evinonnenuu 3aoanus 9 3anuwiume xo00, 000CHOGaAHUE peuleHUs U NOTYYEHHBLI
omeem.

9. (3 Ganmna) Pa3Outh nBeTHUK Kpyrioi ¢hopmel (R=2 M) Ha YacTu pa3IUYHON TLIOIIAIIH.
PaccunTaTh KOIMYECTBO CaXXEHIIEB IBETOB IS KaXA0ro cektopa. OhopMHUTh cXeMy IIBETHHUKA.

Hanpuwmep:

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aMaHuA
OTtBer B B b A 7,1 15 9 - -



Ouyenounvle mamepuaipl mexKyuie2o KOHmpoJia
Tema 4.4. Pewienue 3a0au Ha KOOPOUHAMbL U 6EKMOPbL

Teopernueckue BONNPOCHI:

N3 dyero cocTouT NpsiMOyrojibHas CUCTEMAa KOOPAUHAT B IPOCTPAHCTBE?
Ecnu Touka J1€XUT B IJIOCKOCTH XY, KaKasi KOOpJIMHATA Y HEE HYJIEBas?
[TpuBeauTe npumMep KOOPIAUHAT TOUKH A, KOTOpAsl JISKUT HA OCH Z.
Packpoiite noHaTHE «BEKTOPY.

Kak HaliTn KoopAMHATHI BEKTOpa?

[lepeuncnure U packpoWTe MpaBuia CIOKEHUS BEKTOPOB.

Kakune BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

Kakwne BeKTOpBI Ha3bIBAKOTCA MEPIIEHANKYISAPHBIMU?

© 0o N o O R~ WD PRE

YeMy paBHO CKaJIsIpHOE MPOU3BEIAECHUE BEKTOPOB?

[EEN
o

Kak HailTH BEKTOpHOE MPOU3BEAECHUE BEKTOPOB?

[EEN
=

UeMy paBeH yroj Mexay BEKTOpaMu?

KouTtpoJbHas padora

Oo6s13aTeIbHAA YACTH

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHblii OMeEEm U3 Yemulpex nPeoioHCeHHbIX.

1. (1 6amn) Hdanst Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 Hux nexar
Ha KoopAuHaTHOU nipsiMmoi Oy?

A)A;Bb)B; B)G I .

2. (1 6ann) Kakue u3 Bexropos a (1,0,-1), ¢ (1/3,2/3,-2/3), b (1,1,1), p (0,0,-2) sBisorcs
€ IMHUYHBIMHA?

A)3;B) ¢ B)b;T)D.

3. (1 6aJm) Kakue u3 Bekropos a (1,2,-3), ¢(3,6,-6), b(2,4,-6) xonnuneapubie?

A) 3, b: ;B) c, b B) 4, ¢; I') KonnHeapHbIX BEKTOPOB HET.
4. (1 6amn) Hansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoii kKakoro oTpe3Ka sBIIeTCs

touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

Ilpu évinonnenuu 3ad0anuii 5-8 3anumume xo00 pewienus u nOJIY4eHHbLIL OMmeen.



5. (2 6amia) ansl BexTopsl a (-6,0,8), b (-3,2,-6). Haiigute ckaiasipHOE IMPOU3BEICHUE
BEKTOPOB.

6. (2 6anna) IIpy KakuX 3HAYEHHUIX 71 BEKTOPHI a (4,n,2), B(1,2,n) nepnenauKyaspHoI?)

7. (2 6amna) Jlausl Bektopsl a (-6,0,8), b (-3,2,-6). Haitnure KOCHHYC yTJIa MEXy BEKTOPaMH.

8. (2 6amna) Jlokaxure, uto yeThipéxyroibHuk ABC/I sBisieTcst pomOoM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JloOJHUTEJIbLHAA YACTh

Ilpu evinoanenuu 3aoanus 9 3anumume x00, 000CHOBAHUE PEUIEHUA U NOTYUEHHDBLI
omeem.
9. (3 6ama) MakeT Ki1yMOBI IPEICTABJICH HAa KOOPAMHATHOM MIocKoCcTH. HaliuTe momanb

KJIIYyMOBI (4ETBIPEXYTOJbHUKA), BEPIIMHBI KOTOPOro MMErT koopauHatel (8;0), (10;8), (2;10),
(0;2).

e
10

[2

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHus
OTBer B B A B -30 -1 -3/7 - 68



1.
2.

Ouyenounvle mamepuaipl mexKyuie2o KOHmpoJia
Tema 5.9. Pewwenue 3a0au mpuzonomempuu

Teopernueckue BONNPOCHI:

Yemy paBeH yroia B OJUH pajHaH?

B kakux 4eTBepTsIX TPUTOHOMETPUYECKOTO Kpyra (PYHKIUS Y=SinX NpPUHUMAET

MTOJIOKUTEIIbHEBIC 3HAYCHUS ?

3.

B kakux 4eTBepTsIX TPUTOHOMETPUYECKOTO Kpyra (YHKIHS y= COSX NMPUHUMAET

OTPpHUIATCIIBHBIC 3HAYCHUSA?

4.

© ©o N o O

16.

[Iponomxute onpenenenune: «CHHYC OCTPOrO yria — 3TO...».
[Iponomxure onpenenenue: «KocuHyc ocTporo yria — 310...».
[Iponomxute onpenenenue: « TaHTeHC OCTPOTO yIiia — 3TO...».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTRO.
Yemy paBHO nipousBeaeHue tgX*ctgx?

Yemy pasen Sin(2x)? ChopMynupyiite IpaBUiI0 BEIYUCICHHUSL.
Yemy paBen €0S(2x)? ChopMynupyiTe npaBuiio BEIYUCICHUS.
[Tepeuncnute TPUTOHOMETPUUSCKHIE (PYHKITUHN, YKAKHUTE X TIEPUOIBI.
Yemy paBer nepuoa GyHKImu Y=C0S(4X)?

Yemy paBen niepuoa GyHKIHH y=cos(x/4)?

Onpenenute 001acTh 3HaYEHUS PYHKIUHU Y=3C0S(5xX)?
[Tepeunciute criocoObl penieHus TPUTOHOMETPUUECKUX YPaBHEHUH.

Packpoiite airoput™M pemeHuss OAHOPOIHBIX TPUTOHOMETPUUYECKHUX YpPABHEHUU

IIEPBOro nmopsAaaka.

17.

Packpoiite airoput™m pemeHuss OAHOPOJIHBIX TPUTOHOMETPUUYECKUX YpPABHEHUU

BTOPOTO IIOpsA KA.

KourpoabHast padora

Oo0s13aTeIbHAA YACTH

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbvlii OMeEem U3 Yemulpex nPeoioHCeHHbIX.

1. (1 6amn) B AABC sinC=%. Kakas u3 cropon sBnsiercs runoreny3o AABC?

A) AB; B) AC; B) BC; T') CB.



2. (1 6amn) Yriom kakoit uetBepTH siBisiercs yroua oa=400°?
A)LB)ILB)HET) IV,
3. (1 6amn) Kakue u3 QpyHKIMI ABASIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakue u3 yncen sBASIOTCS KOPHIMH YPABHEHUS COS X = E?

T[' —E' :_E' :2_7-[
A)X—Z,B)X 3,B)X 3,1“)X 3

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOYYEHHBLIL OMEem.

5. (2 6anna) Beraucnmre: sing + COS %

. V2 . V2
6. (2 6amma) HaiinuTe 3HaUYeHNE BRIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) Haiinute 3Hauenue BoIpaxkenus /g 137 277",
8. (2 6amna) Pemmre ypaBrenue: Sin® x - 4 sin x + 3 =0.

JlomOJTHUTEJIbLHAA YACTh

Hpu 6éblnonIHeHuu 3a0anusn 9 3anuuwiume xoo, 0bocHosaHue peuwienun u nOlelleHHblﬁ

omeem.
9. (3 Oasa) Pemnre CUCTEMY YpaBHEHMIA:
X+y=m
sinx + siny = 2.
JTAJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHusA
OTBer b A B b 1 21 7 g + 21'[1'1’ (g + Zﬂn; g + Zﬂn)'

ne Zz

neZz
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18.

Ouyenounvle mamepuaipl mexKyuie2o KOHmpoJia
Tema 6.10. Pewenue 3a0au. Ilpouzeoonasn pynkyuu, ee npumenenue

Teopernueckue BONNPOCHI:

IIponomxure onpenenenue: «llocnenoBaTenbHOCTD — 3TO. .. ».
[TpuBenure npumep apupMeTUIECKON MPOrpeCCUu.
[IpuBeauTe npuMep reOMETPUYECKON TPOrPECCHH.
[TpuBenure npumep OECKOHEUYHO YOBIBAIOIIEH F€OMETPUUECKON POTPECCHUH.
IIponomxure onpenenenue: «lIponsBonnas — 3T0...».
PackpoitTe reoMeTpruuEeCKNA CMBICIT IIPOU3BOTHOM.
IIponomxure onpenenenue: «KacareapHas — 310...».
Packpoiite (pu3ndeckuii CMbICI TPOU3BOAHOM.

[lepeunciure mpaBuia BEIYUCIECHUS TPOU3BOAHBIX.

Yemy paBHA IPOU3BOIHAS CTEIIEHHON (QYHKIUH?

Uemy paBHa MPOU3BOIHAS IPOU3BEICHUSA?

Yemy paBHa ITPOU3BOAHAS YaCTHOTO?

B dem 3aknroyaercs «MeTo HHTEPBAJIOBY» ?

CdopmynupyiiTe npu3Hak Bo3pacTaHusl (QyHKIIHMH.
Cdopmynupyiite npusHak yObIBaHUs PYHKITUH.
CdopmynupyiiTe npu3HaK TOUKHM MaKCUMyMa (DyHKIIMH.
CdopmynupyiiTe nmpu3HaK TOYKH MUHUMYMa QYHKIIUU.

CocraBbTe AJIIr'OpUTM PCIICHUA 3a1a4 HAa HAXOXKIACHU A HanOOJIBIIETO U HANMEHBIIIETO

3Ha4Y€HUs (PYHKIMU Ha OTpE3Ke?

19.

CocraBbTe aITOPUTM UCCIEIOBAHUS U MOCTPOCHUS rpaduka GyHKIIUUA C TTOMOIIBIO

MIPOU3BOIHOM.

KourpoabHast padora

Oo6s13aTe/IbHAS YACThH

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbvlii OMeEem U3 Yemulpex nPeoioHCeHHbIX.

1.

(1 6amn) Yemy paBHa IpouM3BoAHAs PYHKIHMU y=2X>?

A)y'=5x;B)y'=6x;B)y=6;I) y=6x2%

2. (1 6amn) 1o kako# u3 GopMys BEIYUCISETCS MPOU3BOAHAS TPOU3BEACHUS?



A) (wv)’=u*v"; B)(@uv)=u'v+tuv’; B)uv)=u'v-uv’ I)(f(g(x))=f"(g(x))

3. (1 6amn) Pemure ypasuenue f'(x)=0, ecan f(x)=3x% — 6x +4. BribepuTte oTBeT.
A)1;b)-1;B)4; 1) -4.

4. (1 6amn) Ha pucynke nzo0paxkeH rpaduk npousBoaHor Gyakwu f(X), onpenenenHoi Ha

uaTepaie (—10; 8). Haiinure konmnyecTBO Touek MakcuMmyma ¢yukiuu f(X) Ha otpeske [—9;6].

V= ()

=Y

A)5;Bb)4;B)2;T) 3.
Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xo00 pewienus u nOJIy4EeHHbLIL OMeen.

5. (2 OGamma) MarepuanbHasi TOYKA JIBIDKETCA MPSIMOJMHEHHO IO  3aKOHY
X(t) = —1* + 61 — 4> +5t -5
T ) ~ (roe X — paccTosHHE OT TOYKU OTCUeTa B MeTpax, t — Bpems B
CEKyHJaX, U3BMEPEHHOE C Hayaia JBkeHus). Haiiaure ee ckopocTh (B M/C) B MOMEHT BpEMEHU

r=3c.
6. (2 6aina) Ha pucynke n3o0paxén rpaduk Gynknuu y = f(X) 1 kacareabHas K HEMY B TOUKE

¢ abcruccoit Xo. Haitnure 3HaueHue nmpoussoanoi Gyukimu f(X) B Touke Xp.

(x—2)(x+3) >0
(x—8)

8. (2 6amna) Ha pucynke nzodpaken rpaduk pynkimu y=Ff(X), onpenenéHHoi Ha HHTEpBae

7. (2 6amna) PemuTe HEpaBEHCTRO:

(=3; 11). Hailigure HaumenbIee 3nauenue Gynkiuu f(X)Ha orpeske [2; 9,5].



JloMOJHUTEJIbLHAA YACTh

Ilpu evinonnenuu 3aoanusn 9 3anuwiume x00, 000CHOGAHUE PeUIeHUA U NOJIYYEHHbLI
omeem.

9. (3 6anna) Gupme «CamoBoa» BEIIEIAIOT YU4aCTOK 3eMIH miomansio 100 M2, Tpemnararor
YEeThIPE ydacTKa pa3HbIX pa3zMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii ydactox om00put

JAUPCKTOP (1)I/IpMI)I «CaI[OBOII)), YUYUTHBIBasA, YTO H€O6XOI[I/IMO 6yz[eT IIOCTaBUTDH 3&60p I10

nepumMeTpy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer B b A B 8 1,25 (-3;2), (8; +0) -3 10x10



Ouyenounvle mamepuaipl mexKyuie2o KOHmpoJia
Tema 7.17. Pewwenue 3a0au. Mnozozpannuku u mena épauieHus

Teopernueckue BONNPOCHI:

1. [Iponomxure onpenenenue: «MHOTOrpaHHUK — 3TO.. ..

2. [Iponomxute onpenenenue: «lIpuzma — 3t10...».

3. [Iponomxure onpenenenue: «lIpaMOyroapHbIN apauiesIenunes — 3T0. . ).

4, [Iponomxkure onpenenenue: «Kyd —3to...».

S. [Iponomxure onpeaenenue: «llupamuga — 3To...».

6. CdopmynupyiiTe CBOMCTBO O IPOTUBOJIEKAIINX TPAHIX HNapaljIesICUIEe 1a.

7. CdopmynupyiiTe CBONCTBO O AMAroHaIsIX NapajuleIenunena.

8. ChopmynupyiiTe CBOMCTBO O JAMAroOHaIM W JUHEUHBIX pazMepax MPsSMOYTOJbHOrO
napajuleJIenunea.

Q. Kaxkas mpu3ma Ha3pIBaeTCs IpsIMON?

10. Kaxkas mpu3ma Ha3bIBa€TCS MPABUIBHOMN?

11.  PackpoiiTe NOHATUE «IIPaBUIIbHAS TUPAMUJIAY.

12. UYro Takoe amodema npaBUIHLHONW TUPAMUIIBI?

13. B uem oTnuune NOTHON MOBEPXHOCTH MPU3MBI OT TOJTHON TOBEPXHOCTH MUPAMUIBI?

14.  CdopmynupyiiTe TEOpEMY O BEIYHCICHUU OOKOBOI MOBEPXHOCTH MPSMOMN TTPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUMCICHHUH OOKOBOW MOBEPXHOCTH MPABUILHOUN
ApPaMUIBI.

16. HazoBute npeameTsl U3 Baiiei MpoecCHOHATBHON ACSITENBHOCTH, KOTOPHIE UMEIOT

(hopMbI MHOTOTPaHHUKOB.

17. Kakue MHOrOrpaHHUKM Ha3bIBAIOTCS MpaBUibHbIMHU? [lepeuncnure mnpaBUIbHBIC
MHOTOTPaHHHKHU.

18. Ilponomkure onpenenenue: « {umuaap — 310...».

19. IIpomomxkute onpenenenue: «Konyc — 31o0...».

20. IIpomomxwuTe onpeneneHue: «Y CeUeHHbI KOHYC — 3TO...)».

21. IIpomomxwute onpenenenue: «Illap — 3T10...».

22.  Yto ABNAETCS BHICOTOM YCEUEHHOTO KOHYCa?

23. Uto sABISIETCS OCEBBIM CEUEHHUEM ITUIMHIPA, KOHYCa, YCEUYEHHOr0 KOHYca, mapa?



24.  TlepeuncnuTe eIWHUIBI U3MEPEHUS TIOIIAIU, 00beMa.

25. UYemy paBHO OTHOIIGHHE IUIONIAACH IMOBEPXHOCTEH TMOAOOHBIX GUTYp B
MIPOCTPaHCTBE?

26. UYemy paBHO OTHOIIIEHHE OOBEMOB TIOJIOOHBIX (PUTYP B IPOCTPAHCTBE?

27. Ha3zoBuTe mpeaMeTHl U3 Balleil MpoPeCcCHOHANTBHOMN JAEITeTbHOCTH, KOTOPHIE UMEIOT

(GhopMBI TN BpalllEHUS.

KouTtpoJanHas padora

Oo6s13aTeIbHAA YACTH

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHblil OMeem U3 Yemouipex nPeoioHCeHHbIX.

1. (1 6an) B kakux equHUIIAX U3MEPSIETCS TIO0IA/Ib TOBEPXHOCTH MHOTOTPAaHHUKA?

A) B rpanycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; [') B AByrpaHHBIX Ipaaycax.

2. (1 6ann) [Tnomaas 6OKOBOI MOBEPXHOCTH MPU3MbI BEIYUCISIETCA 110 (hopMyIie:

A) S =Seox + 2 Socu; B) Seox =Pocu™H; B) S=DBeox + S Socu; I) Seox =2Poc™H.

3. (1 6amn) Yto sBNSETCS OCEBBIM CEUEHHEM YCEYEHHOTO KOHYyca?

A) paBHOOEIpEHHBIN TPEYroJbHUK; b) paBHOOeApeHHas Tpanenus; B) npsmoyronsHuk; 1)
MPSMOYTOJIbHAS TpANEIusl.

4. (1 6amn) Kakas ¢urypa momyyaercs HNpH BpalIeHUH MPSMOYTOJBHOIO TPEYroJbHUKA
BOKPYT OJHOTO U3 CBOMX KaT€TOB?

A) konyc; b) yceuennslii konyc; B) nupamuna; I') yceuenHast nupaMu/ia.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumiume x00 pewteHus U NOJIYYEHHbLI Omeemn.

5. (2 6anna) PeOpo ocHOBaHMs MPABHIBHON TPEYroJIbHOM MUpaMuabl 3 M, anmodema 6Mm.

Haiinure muromniaas 60KOBOM MOBEPXHOCTH TUPAMU/IBI.

6. (2 6ama) luaronans Kyba paBHa V588. Haiinute ero oonem.

7. (2 6amna) IlpssMoyroibHUK CO CTOpoHaMH 8CM M 3CM BpalllaeTcs BOKpPYT OoJbliei
cTopoHbl. Halimure 00beM, Tio1a i O00KOBOW U MOJTHON MOBEPXHOCTEH MOJIyYEHHOTO Tea.

8. (2 6aya) BeraucanTh MOBEPXHOCTH KPOHBI KYCTapHUKA, IMEIONIEro opMy Iiapa paanyca
0,5 m. B oTBeT 3anmuMImmTe YMCIIO, JCJICHHOE Ha 7.

JIOTOJTHUTEJIbLHAA YACTh

Ilpu evinoanenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE PeUieHUA U NOTYYEHHbLI



omeem.

9. (3 Oamma) Cozmarb MoJeNb KIYMObI, HUMeEIOIIEH ¢GopMy KOMOMHUPOBAHHOIO
T€OMETPUYECKOTO TeNa, BBITIOJHATh HEOOXOAMMBIE pacdeThl (TUIOMaab, 00beM, KOJUYECTBO U
BUJIbI CAXKEHIICB).

[Ipenmnonaraemeie MoIeIU KITyMO:

L

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OtBer B b b A 27 2744 72 m; 1 -
48 T;

64wt



Ouyenounvle mamepuaipl mexKyuie2o KOHmpoJia
Tema 8.4. Pewienue 3a0au na HaxoxicoeHue nepeoodpasHoil u ee npuMeHeHue

TeopeTnyecKne BONPOCHI:

[Mponomxute onpenenenne: «Pynkuus F(X) Ha3pIBaeTCS ... ».
PackpoiuTe reoMeTprUIECKUNA CMBICI OIIPEACIIEHHOTO UHTErpaIa.
[Tponomxkure onpenenenue: «KpruBonuHelHas Tpamneuus — 310...».
Chopmymupyiite popmyny Herotona-Jleiioauna.

B uem 3akmrouaeTcst oOumii Buj BceX nMepBooOpa3HbIX?

2 A

Hepe‘lI/ICHI/ITG IIpaBHJIa BBIYUCIICHUA HHTCTPAJIOB.

KourpoJabHast padora

Qo0a3aTebHAA YACTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlii Omeem U3 Yemvlpex npPeoil0HceHHbIX.
1. (1 6amn) Jlng xakoi n3 Gynkiuii pyukius F(x)=x3-3x2+1 spngercs nepBoodpasHoii?
A) f(x)=3(x2-2); b) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I) f(x)=3x2-6x.
2. (1 6ann) [Mana Gpynkuus f(x)= 3x?+1. YUemy pasua F(1)
A)2;B) 4 B)6;T) 1.
3. (1 6amn) O6mMiA BU BCeX MepBO00Opa3HbIx s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6amn) Berumciure onpeneneHHbli MHTErpa | 12 xdx.
A)-1;b)1;B)-1,5;T) 1,5.
Ilpu évinonnenuu 3ad0anuii 5-8 3anumiume xo00 pewienus u nOJIy4eHHbLIL OMmeen.
5. (2 6amna) SIsnsercs mu F(x)=x3-3x+1 nepBooOpasHoii mis Gpynxuun f(x)=3(x*-1)?
6. (2 6amna) 3agaiite mepsooOpasnyro F(x) mis dynkuum f(x)=3x?-2X, €CIIM H3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(x).
7. (2 6anna) Ha pucynke u3obpaxen rpaduk ¢pynkuun Y=Ff(X), onpenenéHHoi Ha MHTEpBaje

(=3; 11). Hailinure HaumenbIee 3naduenue Gynkiuu f(X)Ha orpeske [2; 9,5].
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8. (2 6amma) Ha pucynke mzobOpaxen rpaduk Hekotopoit ¢yukiuu Y=f(X). ITomb3ysce

. 5
PHCYHKOM, BBEIYMCIIMTE OTPEIETEHHBINA HHTErpa [ S (x)dx.
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JloMOJTHUTEJIbLHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anumiume xo00, 000CHO6aAHUE peuleHUA U NOTAYYEHHbLI
omeem.

9. (3 6ayna) BeraucauTh miomaas KIyMObl, IEPUMETP KOTOPOM OrpaHHUUUBAIOT TUHUHU y=0),
y=x, Yy=-2x+6. Pemuth a18ymMs ciocobamu. CaenaTh YEPTEK.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer r A b r na x3-x°+4 -3 12 3



Ouenormble mamepuaiibl meKyuieco KOHmpoJia

Tema 9.9. Pewuenue 3a0au KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU 6EPOAMHOCH el

© 0o N o O R~ WD PRE

N
= O

12,
SIBJICHUSIX.
13.
14,
15.
16.

Teopernueckue BONNPOCHI:

[Iponomxure onpenenenue: «CiayyaitHoe coObITHE — 3TO...». [IpuBeauTe mpumep.
[IpuBenuTe mprMep JOCTOBEPHOTO COOBITHSI.

[IpuBeauTe npuMep HEBO3MOKHOTO COOBITHS.

[Iponomxkure onpeneneHue: «BeposTHOCTh CIy4allHOTO COOBITHS — 3TO...)».
CdopMmynupyiiTe mpaBuiIo HAXOXKACHUS CIOKEHUS BEPOSTHOCTEH.
ChopmynupyiiTe mpaBUI0 YMHOKEHUSI BEPOSATHOCTEH.

Kak nHaiitu cpenHee apudMeTndeckoe YUCIOBOro psaa?

Kak HaiiTn MmeauaHy 4McioBOro psaa?

Kaxk Bprancisiercs pazmax 4ucioBoro psaa?

J11st uero HyXHBI quarpaMmmsbl, rpaduku? IlepedrncauTe BUIBI JUArPaMM.
[IpuBeauTe mprMepbI NPOSBICHUS 3aKOHA OOJBIINX YUCEN B PUPOJIHBIX SIBICHUSIX.

HpI/IBGIII/ITe IIPUMCPEI ITIPOABJICHHUA 3aKOHA OOJIBIIINX YKCET B O6HIGCTB€HHI>IX

Yro n3yvaer craTucTuKa?
IIponomxure onpenenenue: «CodyeTaHue — 3T0...».
IIponomxkure onpenenenue: «Pazmenienue — 31o...».

[Iponomxure onpenenenue: «llepectaHoBKM — 3TO...».

KourpoJbHast padora

Oo6s13aTeIbHAA YACTH

Ilpu pewenuu 3a0anuit 1-4 3anuuiume npasunbHulil OMeEem U3 Yembulpex nPeodi0HceHHHIX.

1.

(1 6amn) Kombunatopuka — 9T0O pasfen MaTeMaTUKHU, OTBEUYAIOIIMNA HAa BOMPOCHI

CKOJIbKUMHU CTIOCO0aMU MOKHO BBIOpATh AJIEMEHTHI ...

A) 3aJaHHOT0 KOHEYHOT'0 MHOKECTBa; b) 6eckoHeuHoro MHOXKeCTBa; B) M0060ro MHOKECTBa;

I') uppanioHanbHBIX YHCEN.

2. (1 6amn) CoenuueHus U3 N 3JIEMEHTOB, OTIUYAIOUIUECS APYT OT APYyra TOJIbKO MOPSIAKOM

PAaCIIOJIOKCHUA B HUX 3JICMCHTOB, HA3bIBAKOTCA:



A) nepecranoBkamu; b) couetanusamu; B) pasmenienusamu; [') komOMHaAIUSIMU.

3. (1 6amn) Yucno Bcex BO3MOKHBIX pa3MeIlleHU BBIYUCISIETCS 0 (popmyIie:

A) AT =n(n—m);B) AT =n(n—1)..(n —m + 1); B) AT =

(n-m)!’

N A" =n(n +m)

4. (1 6ann) I'pynnupoBka — 3710...

A) ynopsimiodeHWe E€IUHUIl COBOKYIHOCTHM 10 mpu3Haky; b) pa3Ouenue enunuil
COBOKYITHOCTU Ha TpyMIbl Mo mnpu3Haky; B) oboOmenne ennHUYHBIX (pakToB; I') oOoOIIeHne
CIMHUYHBIX TIPU3HAKOB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHBLIL OMEem.

5. (2 Oamnma) B cpemnem u3 2000 cagoBhIX HAcOCOB, MOCTYNUBIIMX B MPOJAXKY,
6 nmoaTekaroT. Haliure BeposITHOCTD TOTO, UTO OJIMH CIIy4ailHO BHIOpaHHBIN /ISl KOHTPOJISI HACOC
HE MOJTEKAET?

6. (2 6amma) CpaBHUTh BCXOXECTh CEMSIH JIOOBIX TPEX BHJOB OJIHOJIETHUX I[BETOB 3a
nocinenuue 3 roga. CocTaBUTh AMarpaMmy 1Mo HaWJeHHBIM JTaHHbIM. ClenaTh BBIBOIBI.

7. (2 6amna) LlBeToBOAY MPENJIOXKWIM YKpacUTh KIyMOy I[BETaMu, UCIOJIB3ys 3 BHJA.
CKOJIBKO pa3IMYHbIX BAPUAHTOB €CTh Y IBETOBOJIA, ECJIM €CTh BBIOOP U3 5 BUJIOB pa3HOM paccabl?

8. (2 6ama) CKOTBKUMH CIOCOOaMU MOKHO TTOCAIUTh 4 KyCTapHHUKA B OJIUH PSiJ?

JloMOJTHUTEJIbLHAA YACTh

Ilpu evinoanenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE PEUIEHUA U NOIYYEHHbLI
omeem.

9. (3 6aima) YtoOb! MOCTYNHUTH B MHCTUTYT HA CIENUATBLHOCTH «MacTtep cajoBO-TIapKOBOTO
1 JJaH 1WA THOTO CTPOUTENBCTBAY, A0UTYPUEHT A0HKeH HaOpaTh Ha EI'D He menee 70 6anioB mo
KOKIOMY W3 TPEX MPEIMETOB— MATEMAaTHUKa, PYCCKUN SI3BIK M WHOCTPAHHBIA SI3BIK. UTOOBI
MOCTYNUTh Ha crienuanbHOCTh «Kommeprusy, Hy:)kHO HabpaTh He MeHee 70 0aioB MO KaKI0MY
U3 TPEX MPEIMETOB — MaTEMaTUKa, PYCCKUH S3bIK U 00IIECTBO3HAHUE.

BepositTHOCTB TOTO, UTO a0UTYpHEHT 3. MOJy4uT He MeHee 70 0ayuioB Mo MaTeMaTHKE, paBHA
0,6, mo pycckomy si3biky — 0,8, 1o mHOCTpaHHOMY A3bIKY — 0,7 1 o oOmecTBo3Hanuo — 0,5.

Halimute BeposTHOCTH TOTrO, 4TO 3. CMOKET MOCTYNUTh XOTS Obl Ha OJHY H3 JBYX

YIOMSIHYTBIX CIELUAIbHOCTEN.



ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer A A B A 0,997 - 10 24 0,408



4. OueHoYHbIe MAaTEePHUAJIbI I Py0eKHOI0 KOHTPOJISA (110 UTOraM M3y4YeHUs!
paszaenos 1-5)

[IpuBenenHblii mpuMep pyOEKHOTO KOHTPOJS SIBISETCS KOHTPOJBHOW paboToil 1o
MaTepuagam nepBoro cemectpa. [Ipeamnonaraercs, 94To B 3TOT MPOMEKYTOK OyIyT U3yUEHBI MAThH
HEPBBIX Pa3JeIoB IPUMEPHON paboueil POrpaMMBl.

Marepuanbl pyOexHOM KOHTPOJIBHOM paldOThl JOJDKHBI OBITh CKOPPEKTUPOBAHBI
IPENOAaBaTENsIMU CaMOCTOSITEIbHO B COOTBETCTBUU € paboyeil mporpaMMoil AMCLUUIIIMHBI U
yuyeOHbIM IU1aHOM 1o mpodeccun/ cnenuanbHocTH CIIO. 3agaHust MOryT OBITH B3ATHI W3
otkpbIToro 6anka EI'D u BIIP no matemaTuke, a Takke yueOHbIX mocoouid u DOP, nonyiieHHbIX
K HCII0JIb30BAHUIO MPH pean3alii 00pa30BaTeIbHbIX MPOTPaMM CpeIHEro Npo(heCcCUOHATBEHOTO
o0pa3oBaHusl, peaqnu3yeMbIX Ha 0a3e OCHOBHOTO 00111er0 00pa3oBaHus.

KonTponbhas pabota coctout u3 2-x yacteil. B mepBoil yactu npeasaraetcs BBIMOJTHUTD 4
3aJaHusl - BbIOpaTh MNpPaBUJIbHBIMN OTBET M3 YETHIpEX MpPEAJIOKEHHbIX. Bo BTOpoi uactu
MIPEJIaraeTcs BBIMOJHUTD 6 3aAaHuil - 0)OPMUTH X0/ PELICHUS U 3alUCATh MMOJTYYEHHBIN OTBET.

3a mpaBWJIBHOE BBIMIOJIHEHHUE JIFOOOTO 33aHUsI IEPBOM YacTH 00y4arOIUNCS OTy4aeT OJUH
6amt. [IpaBusibHOE BBHITIOTHEHUE 3aJJaHU BTOPOI YacTH olleHuBaeTcs 2 Oauiamu win 1 6amiom
3a YaCTUYHOE perieHue. J[onoaHuTenbHas 4acTh OLEHUBAETCS 10 TpeXO0anbHOU LIKAJIE.

banbl, nonmy4yeHHbIE 32 BCE BHIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCSL.

IlIkana nepesooa 6an106 6 ommemku no NAMUOAIILHOU cUCmeEMe

Ommemka Yucno 6annos,
Heo0X00umoe 01 NOJIy4eHus OMmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16




Qo0a3aTeabHaAd nepBasg YacTh

Ilpu pewienuu 3a0anuii 1-4 3anumiume npaguibHbLil OMEem U3 Uemulpex nPeodi0HceHHbIX.
1. (1 6ann) Jdausr Touku A(2,0,5), B(-2,6,3). Kakue koopauHATBHI IMEET CepeIiHa OTpe3Ka
AB — touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) [Ipssmeie AB u CJ1 mapamnensubie. Kakoe pacnonoxenue uMmeroT npsimeie AC u
BA?
A) napamnensnsle; b) nepnenaukynsapHsie; B) ckpemuBatorcs; ') nepecekarorcs.

Tx V3

cos — = —.
3. (1 6amn) Halimute KOpeHb YpaBHEHUS: 6 2 B OTBeTe 3alMMIATE HAHOOIBIIHIT

OTPULIATENBHBIN KOPEHB.
A)-3;b5)0;B)-2;T) -1.

2x—3
x+7 "

4. (1 6amn) Ykaxute 00macth onpeneicaus pynkuuu f(X) = 1Ig
A) (-7;1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); I') (-00; -7) U (1,5; +o0).

Oo0s13aTeIbHAS BTOPASA YACTh

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus U NOYYEHHBLIL OMEem.

5. (2 6amma) BepxHue KOHIIBI JIBYX BEPTHKaJIbHO CTOSAIIMX CTOJOOB, YIAd€HHBIX Ha
pacctostHue 4 M, CoeAMHEHBI MepekianuHoil. Beicota omHoro cronba 10 M, a apyroro 7 .
Haitngure nnvHy nepexsiaanHbl.

6. (2 6anna) Pemure ypaBHeHue COSX=1. B oTBeT 3anuiimTe HAUMEHBIINI HEOTPUIIATEITHHBIN
KopeHb. (0TBeT 0)

7. (2 6amna) JIBurasch co CKOpOCThIO U = 3 M/c, TpakTop Tamur canu ¢ cunoi F=40 xH,
HaIpaBJICHHOW MOJ OCTPBIM YIJIOM ¢ K TOPU30HTY. MOIIHOCTh, pa3BuUBaeMasi TPaKTOPOM,

Beluncisercs 1o ¢gopmyne N = FUcos®. Halinure, npu kakoMm yrie (B Ipaaycax) dTa

kH -wm

MOIITHOCTH OyeT paBHa 60 kBT (kBr—»310 ¢ ),
‘x— =8,

- 3
8. (2 6amna) Pemmre cucremy ypaBHeHHH | 2" =18,

JIOMOJTHUTEJIbLHAA YACTh




Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PeUIeHUA U NOIYYEHHBLI
omeem.

9. (3 6aynna) Pa36uTh MBETHUK TPSIMOYTOJIBLHON (OPMBI (OTHOIIIEHHWE CTOPOH 2:3) Ha YacTu
pPasIUYHOM TUIOMIAAHA. YKAXHUTE Pa3HbIM I1IBETOM MapajulelbHbIE, TEPICHIUKYIISIPHBIC,
CKpelMBaromuyecs oTpe3ku. Paccunrarh KOJIMYECTBO CAXKEHIIEB I[BETOB JJI KaXKIOTO CEKTOpa.

OdopMuTh cxemy IBETHHKA (MOXKHO HCIOIB30BaTh KoMIbIoTep). Hampumep,

ITAJIOHBI OTBETOB:

Homep
3ajaHus
OtBer A r r r 5 0 60 (10; 2) -



5. OnleHOYHbIE MATEPUAJIBI VISl IPOMEKYTOYHOM ATTECTANMH MO AUCIHUTLINHE
«MaremMaTHKa»

[IpomexxyTodHas aTTeCTaIMs 10 JUCIUIUIHNHE «MaTeMaTHKa» periaMeHTUPYETCs yIeOHbIM
mianoM OIT CITO. PekomeHnmyemoit popmMoil mpoBeaeHNs TPOMEKYTOUHOM aTTECTAIINH SIBIISICTCS
DK3aMEH.

B npuBeneHHOM mpuMepe, OIEHOYHbIE MaTepHhalibl MPEACTaBICHbI B BHUAE MUCHMEHHOM
paboTHI, cOCTOSIIEH U3 2-X YacTel: 0053aTeIbHOM U IOTTOTHUTEIBLHOM.

OO6si3aTenpbHass YacTh COJICPXKUT 3aJaHUsl MHHUMAJBHOTO 00s3aTEIbHOTO  YPOBHS,
JTIOTIOJTHUTEIIHbHAS YacTh — 00JIee CIIOKHBIC 3aJaHM.

[Ipu BIOJIHEHUH 3adaHUN 00s3aTEILHON YacTH TpeOyeTcs MPEeICTaBUTh XOJ PEIIeHUsS U
yKa3aThb MOJYYCHHBIN OTBET. 3a MPaBUJIBHOE BBINNOJIHEHUE JIIOOOTO 3aaHusi U3 00s3aTeIbHON
yacTu oOywaromuiics noiydaere oauH Oami. [Ipu BBIMOJHEHMM 3aJaHUSI U3 JOMOJHUTEIHHOU
4acTH HEOOXOJMMO TMOJAPOOHO OMHUCATh XOJ PEIICHUS W JaTh OTBET. [IpaBUIbHOE BBHINOJIHECHUE
3aJIaHAH JTOTOJHHUTEIILHON YacTH oOIeHMBaeTrcsa 3 OamiamMu uiad 1-2 OaraMH 3a 4aCTHYHOE
peElIEHHUE.

BaJ'IJ'II::I, IMOJIYYCHHBIC 3a4 BBIIIOJIHCHHBIC 3aaHUsl, CYMMUPYIOTCA.

IlIkana nepesooa 6an106 6 ommemku no NAMUOAIILHOU cUCmeEMe

Ommemka Yucno 6annos,
Heo0X00umoe 01 NOJIy4eHUs OmMemKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0anusl
U3 OONOJIHUMENbHOU Yacmu)
«5» (omauyno) 6?]166 14 .
(He MeHee 08yx 3a0aHull U3 OONOIHUMENTbHOU YaACMU)




Qo0a3aTeabHAA YACTh

IIpu BpInoTHeHNM 3agaHuii 1-12 3anUIINMTE X0 pelIeHUs U MOJyYeHHBbIH OTBET

1. (I 6ann) Beraucnure: 2sin(w/6)+2cos(m/3)

50
as

40
IIOKAa3aHO CYTOYHOC KOJINYECTBO OCaaKOB, 3= J.-"II 1|'|,I

a

2. (I 6ann) Ha pucyHke >KHUPHBIMH TOYKaMHU

BhITIafaBIMX B Jnwmcte ¢ 7 mo 18 mexadbps 2001 roga. 3 ;/’ ’\\ / ITo
15

FOPU3OHTAIM YKa3bIBAIOTCA dYWCia Mecsia, I0 *° ~ E\ f;
.

BEPTUKAIU — KOJUYECTBO OCAJKOB, BBIMIABIIMX B 7 & s 10 11 12 13 14 15 18 17 18

COOTBETCTBYIOIIMK J€Hb, B MHWUTMMETpax. i HArfasgHOCTH >KMpPHBIE TOYKH Ha PHCYHKE

coeuHEeHbI JInHueH. OnpenenauTe N0 pUCyHKY, CKOJIBKO JHEH BblMaznaio Oosee 2 MUILIUMETPOB

0CaaKOB?

3. (1 6ann) Mobunbabiit Tenedon croun 16000 pyGneit. Uepes HEKOTOpoe BpeMs LIEHY Ha 3Ty
Mozenb cHu3wm 110 15200 py6sneit. Ha ckonbko mporieHToB Oblia CHIDKEHA 1eHa?

4. (1 6ann) Ha tapenke 16 mupoxkkoB: 7 ¢ peiOoit, 5 ¢ BapeHbeM u 4 ¢ BumHei. FOns Hayran

BBIOMPAET OANH NUPOKOK. Haiiiute BepOsSTHOCTh TOTO, YTO OH OKAXKETCSI C BUIIHEH.

5. (1 6ann) Halinure 3Havenue Boipaxkenus 10g,2 + log, 32
6. (1 6ann) Haitnutre KOpeHb ypaBHEHUS T—bx=1.
7. (1 6ann) Pemmnre HepaBeHcTBO 25 > 64. B OTBET 3amuIIMTE HaMMEHBILIEE LETOE

ITOJIOKUTCIIBHOC YHCIIO.

x+2 1
8. (I 6ann) Haiimure kopeHs ypaBHenus X2 4
9. (1 6ann) Haiijure npon3BoHyto GyHKIMK B TOUKe X=0: y = %  Bx? 4 Tx—1

10. (I 6ann) liBeTHUK, 0)OPMIICHHBIN IO MHIMBUAYATIBHOMY 3aKa3y, UMeeT (opMy HUIMHAPA.
Bricora nBetHuka 35 cM, nuametp ocHoBaHUsA 20 cM. CKOJIBKO 3eMJIM HEOOXOIUMO IMPHUBECTH,
YTOOBI LIBETHUK OBLI 3aM0JHEH MOJHOCTHIO. B OTBET 3anmuimmTe 4ncio, 1eIeHHOe Ha 7.

11. (1 6ann) Halinute momanb GUrypbl, 1300pakeHHON HA PUCYHKE



12. (I 6ann) Teno aBusxercs no 3akony S(t)=3t*+5t (M) Haiimure ckopocTs Tena uepes 1¢ nociue
Havaya JBWKCHHUS.

JloOJHUTEJIbLHAA YACTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anuuiume xo0 peuwteHus u nOJY4EeHHbLIL OMeEem

13. (3 6anna) BeruucnuTe IUIOMIAAL 3€MJIM, OTBEACHHOIO IO KIymMOy, IMEPHUMETP KOTOPOIO
OrpaHMYUBAIOT JIMHUM y=X2-2X-2 U y=-X*+2. Beinonaute uepresx. OTBET AaiiTe B KBaJpaTHHIX
MeTpax.

14. (3 6anna) Pemmre ypaBHeHHe sin’X - 2sinx=0. B oTBeT 3amummuTe KOIMYECTBO PELICHUIA,
MPUHAUICKAIIIX TPOMEeXyTKY [0; 47 ]

15. (3 6anna) Haitnute 00beM MHOTOTpaHHUKA, H300pa)KEHHOTO Ha PUCYHKE (BCE JIByrpaHHbIC

VTJIBI IPSIMBIE).

16. (3 6anna) TlepBblii cagoBO BhIcaXXHBaeT 126 CaXECHIIEB HA 5 4acoB ObICTpee, YeM BTOPOW.
CKOJIBKO Ca)XCHIIEB 3a Yac BBICAXMBAET MEPBBIN CaJI0BOJ, €CIIM U3BECTHO, YTO OH 3a YaC MOXKET
BBICAJIUTh HA 5 CAKEHIIEB 0OJIBIIIE BTOPOT0O?

ITAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

3alaHUA

OtBer 2 3 5 02 6 -7 1 -10 7 35000 15 11 9 5 6 13

3akJIroueHue



B nmpuMepHBIX OIIEHOYHBIX MATEpUAIAX MPUBEACHBI IPUMEPHI 3a1aHUM, KOTOPBIE SBIIIOTCS
MozenbHbIMU. Kaxaplil mpenojasarenb, B CBOIO O4Yepelb, B paMKax CBOEH METOAMYECKOU
JESITEIbHOCTH CaM TMPOEKTUPYET W pa3paldaThIBaeT CPEeACTBA OOYUEHMS] M KOHTPOJS, a TaKxKe
BBIOMPAET METOJABI M OpraHU3alMOHHBIE (OPMBI UCXOJS M3 OPraHU3AIMOHHO-TIEIarOTMYECKUX
yCIIOBHII 00pa30BaTENIbHOTO IPOLIECcCa, COOCTBEHHOTO OIBITA, YPOBHS IMOATOTOBIECHHOCTH U

MOTHBAIIMU CTYACHTOB.
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