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1. MACIIOPT KOMILJIEKTA KOHTPOJIbHO-OLIEHOYHBIX
CPEJCTB

OcBoeHue  coaepkaHusi ~ y4eOHOM  gucuUIUIMHBL  MaremMaTuka
o0OecrneynBaeT JOCTHUKEHHE CTyACHTaMU JHCUHMILUIMHAPHBIX (NpeaIMeTHBIX)
pe3yabTaroB obydenus', pernamentuposannsie ®IOC COO ¢ yuetom PI'OC
CIIO no cnenuanbHocTy 08.02.01 CTpouTebLCTBO M IKCILUIyaTAllUA 3AAHUN U
COOPY KeHHI:

- BIAJCHUE METOAAMH JI0Ka3aTelbCTB, aJrOPUTMAMHU pEIIEHUs 3a]ad;
yMeHue (HOpMyIUpPOBaTh OMPEICIICHUS, aKCUOMBI U TEOPEMBbl, NPUMEHATh UX,
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYKIEHUS B XOA€ PEUICHUS 3a]1a4;

- YMEHHUE ONEepHUpOBaTh MOHATHSAMU: CTENEHb YHWCIA, JIOrapudM YHUCIa;
YMEHHUE BBINOJHATH BBIYMCICHUE 3HAYEHUN M IpeoOpa3oBaHUsl BBIPAXKEHHUI CO
CTeneHsIMU U Jorapudmamu, mpeoOpa3oBaHUs  APOOHO-palMOHATBHBIX
BBIPAKCHU;

- yYMEHHUE OIEpPUPOBATh MOHATHUSIMHU: pallMOHAJbHBIC, UPpPALUOHAIbHBIC,
MOKa3aTeabHbIe, CTETIEHHbIE, JJOrapu(pMUIeCKre, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

- yYMEHHUE ONepUpoBaTh MOHATHAMU: (DYHKIMS, HEmpepbiBHAs (DyHKIHS,
NPOU3BOJIHAS, TEpPBOOOpa3Hasi, OMPENCICHHBIM WHTErpaj; YMEHUE HaXOIUTh
IPOU3BO/IHBIE 3JEMEHTAPHBIX (YyHKIUH, HCHONB3Yys CHPaBOYHBIE MaTepUalbl;
UCCIIEZIOBaTh B MPOCTEHIIMX CiydasX (PyHKIMM HAa MOHOTOHHOCTb, HAXOIUTh
HauOONbIIINE U HAUMEHBIINE 3HaYeHUS (PYHKIMIA; CTPOUTH Ipa)Ki MHOTOUJICHOB
C  MWCHOJB30BAaHHMEM  ammnapara  MaT€MaTH4YeCcKOro  aHajiu3a;  MPUMEHSTH
OPOU3BOJHYIO TMpPU PEIIeHWH 3aJad Ha JBWKEHUE; pelarb MpPaKTHKO-
OPUMEHTUPOBAHHBIE 3aJaud Ha HauOONbIIME W HAUMEHBIIME 3HAYeHUs, Ha
HAXOXKJIEHUE MTyTH, CKOPOCTU U YCKOPEHUS;

- YMEHUE  ONepupoBaTh  MOHATUSIMHU:  palMoHalbHas  (QyHKIMS,
nokasareiabHasi (QYHKIUS, CTeneHHas QYHKIUsS, Jorapudmuueckas QyHKIUS,
TPUTOHOMETPUYECKHE (PYHKIMU, OOpaTHble (YHKIMU; YMEHUE CTPOUTH Ipaduxu
U3yYEHHBIX (yHKIUH, HCHONb30BaTh TIpa@UKH IPU HU3YUYEHUU IMPOLECCOB U
3aBUCHUMOCTEH, MU PEILEHUU 33134 U3 JAPYTUX y4yeOHBIX MPEIMETOB U 3334 U3
peanbHOM )KU3HH; BhIpaXXaTh GOpMYIaMH 3aBUCUMOCTH MEX/1y BEJIMYMHAMY;

- yYMEHHUE pEelIaTh TEKCTOBBIE 3a/layd pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
OPOLEHTHI, JOJIM M YacTH, Ha JIBUXKEHHE, paObOTy, CTOMMOCTh TOBApOB U YCIYT,
HAJIOTH, 33Ja4d U3 O0JIACTH YMPABICHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMMU);
COCTaBJISITh BBIPAXKEHUS, YPABHEHHUs, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBHUIO
3aJlaud, MCCIEAOBATh MOJYYEHHOE pPEIIeHHWE W OLEHUBATh MPaBAONOA00HOCTh
pe3yJIbTaToB;

- yYMEHHUE ONepUpOBaTh MOHATUAMU: CpelHee apudMeTHuYecKoe, MeIUana,
HaumOOJbIIIeE W HAaWMEHbIlIEe 3HAUEHHUA, pa3Max, JUCHEPCHs, CTaHAApTHOE
OTKJIOHEHHWE YHUCJIOBOTO Hal0oOpa; YMEHHE W3BJIEKaTh, HWHTEPIPETUPOBATDH

! VKa3bIBarOTCA M3 IIPUMEPHOTO (DOHIA OIIEHOYHBIX CPEACTB 110 YUEOHOM IUCIMILIHHE
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uH(pOpMaIMIO, TPEACTABICHHYI0O B TaONWIlaX, Ha JauarpamMmax, rpadukax,
OTpaXKaroL[yl0 CBOWCTBA pEAJIBbHBIX IIPOLIECCOB W SIBICHMI; IPEACTABIATH
UHGOPMAIMIO C TOMOIIBI0 TAaOMUI[ M JUarpaMM; HCCIEIOBAaTh CTAaTHCTUYECKUE
JaHHBIC, B TOM YHUCJIE C NPUMEHEHHEM TrpapUuecKuX METONOB M JIEKTPOHHBIX
CPEACTB;

- YMEHUE OIEpUpPOBATH IIOHATUSAMH: CIIYYalHBIA OIBIT W CIIy4yalHOe
COOBITHE, BEPOATHOCTh CIYyYaHOTO COOBITUS; YMEHUE BBIYUCIATH BEPOSITHOCTD C
UCIOJIb30BAHUEM TpadUUEeCKUX METOAOB; MNPUMEHATh (OPMYIIBI CIOXKEHHUS U
YMHOXEHUSI BEPOATHOCTEW, KOMOWHATOpPHBbIE (aKkThl U (QOPMYJbl MPU PELICHUU
3aJ1a4; OLIEHHWBATh BEPOSITHOCTU peajbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YallHBIMU
BEJIMUYMHAMU; YMEHHUE MPUBOJIUTH IIPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIMX YHUCEI B
IPUPOJHBIX U OOLLIECTBEHHBIX SIBICHUSX;

- YMEHHUE OIlEepUupoBaTh IMOHATUSAMM: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAaHHBIN YIroJ, CKPEIIMBAIOIINECS MPSMbIE, 1APAJUIEIBHOCTD U
NEPHEHAUKYISPHOCTD NPAMBIX U IJIOCKOCTEH, YIOJI MEXYy IPSIMBIMH, YTOJ MEXIY
OpsIMOM M TUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSMH, PacCTOSIHUE OTTOYKH J10
IUIOCKOCTH, PACCTOSIHUE MEXAY NPAMBIMU, PACCTOSHHE MEXAY ILIOCKOCTIMU;
YMEHHUE UCIOJIb30BaTh IPU PEHICHUM 3a]ad H3y4YeHHble (DaKTbl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA;

- YyMEHUE  ONEepUpOBaTh  TMOHATUAMM:  MHOTOTPDAHHUK,  CEUYCHHE
MHOTOTpaHHUKA, KyO, TNapajenenunen, MOpusMa, nupamuga, Gurypa u
IOBEPXHOCTh BpalleHMs, LUMIUHAP, KOHYC, Iuap, cdepa, cedeHus ¢GuUrypsl
BpallleHus, IUJIOCKOCTh, Kacaromascs cdeppl, IWIMHApPA, KOHYyca, IUIOIIAIb
MNOBEPXHOCTU MUPAMMJIbI, IPU3MBI, KOHYCa, LWIMHIpPA, IUIoanb cheprl, 00beM
Ky0a, NpsSMOYTOJIbHOTO MapajljiesienuIeaa, HTUPaMUIbl, TPU3MBI, LHIUHAPA,
KOHyCa, [Iapa; yMEHHe M300pa)kaTh MHOTOTPAHHHUKHM W MOBEPXHOCTU BpallleHUs,
UX CEYEHUS OT PYKH, C NOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; yMEHHE paclo3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NPABUIIbHbIE MHOTOI'PaHHUKH;

- YMEHUE ONEepUpOBaTh TMOHATUAMM: JBUKEHUE B IPOCTPAHCTBE,
noJ00HbIE (QUIYyphl B MPOCTPAHCTBE; HCIONB30BaTh OTHOUIEHUE ILJIOMIAJEH
MOBEPXHOCTEN U 00BEMOB MOAOOHBIX (PUTYp MPHU PEILICHUH 3a/1aY;

- yYMEHHE BBIYHCIATh T€OMETPUUECKUE BETUYUHBI (JUIMHA, YTOJ, MIOMIA b,
00beM, IJIOIIA/Ib TOBEPXHOCTH), UCTIOJB3Ys U3yUeHHbIE ()OPMYJIIbI U METO/IBI;

- yYMEHHUE ONEPHUPOBATh NOHATUSAMU: MPSMOYIOJIbHAs CHCTEMA KOOPJAWHAT,
KOOPJIHMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJSIPHOE TPOU3BEIEHUE, YTOJ
MEXy BEKTOpamMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOAUTh
C MOMOIIBI0 HU3YUYEHHBIX (POPMYNT KOOPIMHATHI CEPEIUHBI OTpE3Ka, PacCTOSHUE
MEXAY ABYMsI TOUKAMM;

- yMEHHE BBIOMpAaTh MOAXOMAUINM W3YYEHHBIH METON MJii pEelIeHUs
3aJlaud, pacro3HaBaTh MaTeMaTHYecKue (PAKThl MU MATEMaTUYECKUE MOJEIH B
OPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH
IIPUMEPBl MAaTEMATUYECKUX OTKPBITUM POCCUMCKOM U MHUPOBOM MareMaTu4eCKOu
HayKH;



- yMEHHUE ONEepUpOBaTh MOHATHSIMH: OMPEICICHHE, aKCHOMa, Teopema,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTE€ILCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH;
yMmeHue GopMyIUpOBaTh 0OPATHOE U TPOTHUBOIIOJIIOKHOE YTBEPKICHUE, TPUBOIUTH
IPUMEPHl U KOHTPIPUMEPHI, HCIIOIH30BaTh METOJ MAaTeMaTUYeCKON WHAYKITUY;
MIPOBOANTH JIOKA3aTeIbHBIC PACCYXKICHUS TIPH PEIICHWH 3aaad, OICHUBATh
JIOTHYECKYIO MPaBUIIBHOCTD PACCYKICHU;

- YMEHHE OIICPUPOBaTh TOHATHSAMH: MHOXECTBO, ITOJMHOXECTBO,
oIepalvy HaJ MHOKECTBAaMH; YMEHHE HMCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JUIsl OIMMCaHUs PealbHBIX MPOIICCCOB U SBJICHUMN, U MPU PEIICHUH 33]1a4, B
TOM YHUCJIE U3 APYTUX YUEOHBIX MPEIMETOB;

- yYMEHHUE ONEepHUpPOBaTh MOHATUSAMU: Tpad, CBI3HBIN rpad, JEpeBO, UK,
rpa Ha IUIOCKOCTH; YMEHHE 3aJlaBaTh U OIKCHIBaTh Tpadbl pa3TMYHBIMU
crioco0aMu; UCTIONB30BaTh rpadbl MPU PEIICHUN 33134,

- yMeHHuE CBOOOIHO OTMEpUPOBATh MOHATHUAMH: COUETaHHE, MEPECTAHOBKA,
YUCJIO COYETaHWH, YUCIIO MEePecTaHOBOK; OMHOM HBIOTOHA; yMeHHE TPUMEHSTh
KOMOWHATOpHBIC (PaKThl U PACCYKICHUS TS PEIICHUS 3a]1a4;

- YMEHHE OIEpPHpOBaTh MOHATHUSAMHU: HATYypaIbHOE YHUCIO, LIEJ0€ HYHCTIO,
OCTaTOK MO MOJAYJIO, PallMOHAIBHOE YHUCIIO, UPPAIMOHATBLHOE YUCIIO, MHOXKECTBA
HaTypaJbHBIX, IEJbIX, PAIHMOHAIBHBIX, JACHCTBUTEIBHBIX YHCEI, YMCHHUE
WCIIOJIb30BaTh TMPHU3HAKK JCIMMOCTH, HAWUMCHBIIMA OOIMA JeIuTeIh |
HaMMeHbIllee oO0Iee KpaTHOe, aJropuT™M EBKIWAa TpuU pelIeHHH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMU CUCTEMaMU CUUCIICHHUS,;

- yMeHHE CBOOOJIHO OIEPUPOBATH TOHITHSAMHU: CTENEHb C LEIbIM
MoKasarejaeM, KOPEeHb HaTypaJlbHOW CTEMEeHH, CTENeHb C PalHOHAIbHBIM
MoKasarejeM, CTeMeHb C JICUCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM,
jorapudM 4uciia, CHHYC, KOCUHYC ¥ TAaHT€HC MTPOU3BOJIBHOTO YHCIIA;

- YMEHHE ONEPHpPOBaTh TMOHATUSMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB,
pPaBHOCWUJIILHOCTh  ypaBHCHWM, HEPAaBEHCTB M  CHCTEM, palldOHAJIbHBIC,
UppalMOHATILHBIE, MoKa3aTeNbHBbIE, CTETICHHEIE, JorapupMUIECKUe,
TPUTOHOMETPUUYECKUE YPAaBHCHHs, HEPABCHCTBA M CHCTEMbBI, YMEHHE pEIIaTh
ypaBHEHUS, HEPABCHCTBA M CHCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB; PEIIaTh
yYpaBHCHUS, HEPABEHCTBA M CHCTEMBI C TapaMeTPOM; IMPUMEHSATH YpPaBHCHUS,
HEPABCHCTBA, MX CHUCTEMBI ]I PCIICHUS MaTeMaTHYCCKUX 3adad M 3aJa4d W3
pa3nUYHBIX 001acTe HAYKU U pealIbHOM KU3HU;

- yMeHHE CBOOOJIHO OIEPUPOBATh TMOHATHAMU: Tpaduk QyHKIHH,
oOparHasi pyHKIHs, KOMIO3UIMs (GYHKIUN, JTUHEWHas (pyHKIMs, KBaJpaTHdHas
byHKIMsA, CcTEemeHHas (QYHKIHMS C IENbIM TOKa3aTeleM, TPUTOHOMETPUYECKHE
byHKIMU, O0OpaTHbIE TPUTOHOMETPUYECKHE (DYyHKIHMH, TIOKa3aTenbHas W
norapudmMudeckas (QyHKIUHA, YMEHHE CTPOUTH Tpaduku (DyHKIHA, BHITIOTHSITH
npeobpazoBaHus rpaduKoB (PyHKITUH;

- YMEHHUE HUCIOJIb30BaTh Ipaduku (PyHKIMH IJI W3YYCHHUS TPOILECCOB H
3aBUCUMOCTEH TIpH PEIICHUH 3aJ1ad U3 IPYTUX YUYSOHBIX MPEAMETOB U U3 pealbHON
YKU3HH, BBIpaXxarh opMyIaMu 3aBUCIMOCTH MEX]Ty BETMUUHAMH,
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- yMeHHE CBOOOJHO ONEpPUPOBATh TMOHATUSIMHU: YETHOCTh (DYHKIIHH,
NEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCThH (DYHKITUH,
SKCTpeMyM (yHKIHMHM, HauOoNbIIee W HAWMEHbIIEEe 3HAYCHUS (QYHKIUWA Ha
MIPOMEKYTKE; YMEHHE MMPOBOJUTH UCCIIEIOBAaHNE (QYHKITUH;

- YMEHHE UCIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUHN JIJI1 HEPABEHCTB U
3ajlad C MapaMeTpaMy; H300pa)xkaTb Ha KOOPAMHATHOM IIJIOCKOCTH pEIIEHUE
YpaBHEHHM, HEPABEHCTB U UX CUCTEM;

- yMmMeHue CBOOOJHO OINEpUPOBATh MOHATUSAMHU:  apupMeTHyYecKas
nporpeccusi,  reoMeTpuYeckas  mporpeccus,  OECKOHEYHO  yObIBaromias
reoMeTpUYecKass MpOrpeccusi; yMEeHHe 3a7aBarh IOCIEAOBATEILHOCTH, B TOM
YHClie C TOMOUIBI0 PEKYPPEHTHBIX (popmyit;

- YMEHHE OIEepUpOoBaTh  MOHATUSMU:  HENPEPBIBHOCTh  (PYHKIIUH,
aCUMNTOTHI Tpaduka (QYHKIUU, TepBas W BTOpas NPOU3BOAHAS (YHKIUH,
TeOMETPUYECKUd W  (UBMUECKUH CMBICT TMPOU3BOAHON, TIEPBOOOpa3Has,
OTIpE/ICICHHBI WHTETpaj; YMEHHME HaXOAUTh AaCHUMNTOTHI rpaduka (QyHKIHH,
YMEHUE BBIUUCIATH TPOU3BOAHBIE CYMMBbI, MPOU3BEACHUS, YAaCTHOTO U
KOMIO3ULINK (PYHKIIUMA, HAXOJUTh YPaBHEHHE KacaTeabHOU K rpaduky GyHKINH;

- YMEHHUE HUCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIENOBAaHUA (PYHKUUH, IS
HaXOXJACHUS HAWIYUIEro PelIeHUs] B NPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
HKOHOMUYECKUX U (PU3UUECKUX 3a]a4ax, JIJIsl ONPECICHHS] CKOPOCTH U YCKOPEHHS;
HaxOAUTh IUIOMAAU U OOBEeMbl (QUTYp C TOMOIIBIO HMHTErpayia;, MPUBOAUTH
IpPUMEPHl MAaTeMaTHYECKOT0 MOJICIUPOBAHUS C TOMOIIbIO Ju(depeHITnaTbHbIX
YpPaBHCHUM;

- YMEHHE ONEPHPOBATH MOHITUSMH: KOMIUIEKCHOE YHUCJO, COINPSKEHHbIC
KOMIUIEKCHBIE YHCJIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO 4ucia, (Gopma 3amucu
KOMIUIEKCHBIX 4ucel (TeoMeTprudecKas, TPUTOHOMETPUYECKas U anredpandeckas);
YMETh TMPOU3BOAUTH apu(PMETHUECKHUE ACHCTBUS C KOMIUICKCHBIMH YHCJIAMU;
MPUBOAUTH TPUMEPHI KCTIOJIb30BAHUS KOMILJIEKCHBIX YUCET;

- ymMeHue cBOOOIHO ONEpUPOBATH MOHATUAMU: CpeHee apuPpMETHIECKOE,
MeauaHa, HauOosblllee W HAaWMEHbIlee 3HAYEHUs, pa3Mmax, JUcIepcus,
CTaHAAPTHOE OTKJIOHEHHUE JIJIsl ONMCAHUS YUCIOBBIX JIAHHBIX; YMEHHE UCCIIE0BATh
CTaTUCTUYECKHE JIaHHBIC, B TOM YHUCJIE C MPUMEHEHHUEM TpaUIeCKUX METO/IOB U
AIIEKTPOHHBIX CPENCTB; rpaUyeCKH MCCIEA0BATh COBMECTHbIE HAOMIOACHUS C
MOMOIIBIO TUArpPaMM PAaCCEUBAHMS U TMHEWHOMN perpeccuu;

- YMEHUE HaXOIUTh BEPOSTHOCTH COOBITUH C  HMCHOJb30BAHHEM
rpauuecKux METOJIOB; MPUMEHSTH IS PEIICHUs 3a71ad (OpMYJbl CIOKEHHUS U
YMHOXEHUSI BEPOSITHOCTEH, (hOpPMyIy MOITHOU BEposTHOCTH, Gopmyny beprysiu,
KOMOWHATOpHBIE (PaKThl U (OPMYJIbI; OLICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI;
YMEHUE OIEepUpOBaTh TMOHATUSMU: CiIy4dalHash BEJIIMYMHA, paclpeeeHue
BEPOATHOCTEW, MaTeMaTHU4ecKoe OXUIaHUE, JIUCIEepCUss U  CTaHAapTHOE
OTKJIOHEHHE CIIy4yaHOW BEJIWYWHBI, (YHKIHMH paCIpENeieHUs U IJIOTHOCTH
PAaBHOMEPHOIO, II0Ka3aTeIbHOIO0 W HOPMAJIbHOIO paclpenesieHuid; yMeHue
UCIIOJIb30BAaTh CBOWMCTBA M3YYEHHBIX PACHPENCICHUN Mg peleHus 3aiady;
3HAKOMCTBO C TOHSTUSMH: 3aKOH OOJIBIIIMX 4YHUCEN, METOJIbl BBHIOOPOUYHBIX

6



UCCJIEZIOBAaHUN; YMEHNE IPUBOAUTDH MPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX YHCET
B IPUPOJHBIX U OOILECTBEHHBIX SIBICHUSAX;

- yMEHHE CBOOOJHO OIEpPUPOBaTh MOHATHSAMH: TOYKA, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUN YToJl, ABYTPaHHBIN YIroi, IepeceKaronuecs, napauieabHble
Y CKpEIIMBAIOUIUECS MPSMbIE, MEPIEHANKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH, Yroj
MEXAY MPSAMBIMH, YTOJ MEXAY MPSMOMN U MIIOCKOCThIO, YTOJ MEXAY MJIO0CKOCTIMHU;
YMEHHUE UCIOJIb30BaTh MPU pEHIeHUH 3aJad H3y4yeHHble (aKTbl U TEOPEMbI
IUTAHUMETPHUH; YMEHHE OILICHUBAThb pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MHUPE;
YMEHHUE OIEepUPOBATh MOHATUSMU: MHOTOIPDAHHUK, CEYEHHUE MHOTOrpaHHUKA,
OpaBWIbHBI MHOTOTpAaHHUK, @puU3Ma, Mupamuaa, ¢urypa Hu IMOBEPXHOCTh
BpallleHus, LWIMHIAP, KOHYyC, Iap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUCHHUS
KOHyCa M UIWIMHApA, IapauIeJbHble OCH WM OCHOBAaHHIO, CEYEHHE Iapa,
IUIOCKOCTh, Kacarolascs cgepbl, HWIMHIpA, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOTOIPaHHHKA, H300pa)xkaTb MHOTOTPaHHHMKH, (QUIYpbl U  TOBEPXHOCTHU
BpAIlCHUs], UX CEUYEHHs], B TOM YHUCJIE C TIOMOULIBIO AIEKTPOHHBIX CPEACTB; YMEHUE
IPUMEHSATh CBOMCTBA F€OMETPUUYECKHUX (DUTYp, CAMOCTOSTENBHO (POPMYIHPOBATH
OTIpEeENICHNs U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bl O CBOMCTBAX M MPU3HAKAX
reoOMeTpUYEeCKUX (Uryp, 0OOCHOBBIBATH MUJIM ONPOBEPraTh MX; YMEHUE MPOBOJIUTH
KJaccuukanuio QUryp mo pasjiudyHbIM MpPU3HAKaM, BBIIOJHITH HEOOXOIUMBbIE
JOTIOJHUTENIbHbIE TOCTPOCHHUS,

- yMeHHuE CBOOOJIHO ONEPUPOBATH MOHATUAMM: IUIOWIAAL QUIYpBI, 00bEM
¢Gurypsl, BeJIMUMHA YITIa, PACCTOSHUE OT TOUKH JO IJIOCKOCTHU, PACCTOSTHUE MEXY
OpSIMBIMH, PAacCTOSIHME MEXJy IUIOCKOCTSIMH, IUIOMIAJ b cQepbl, IUIoUaab
NOBEPXHOCTH MUpaMHIbl, TPU3MbI, KOHyca, IHJIUHApa, 00BeM KyoOa,
IPSMOYTOJIBHOTO NapaJljIeNieNuela, NUpamMuabl, NPU3MblL, LWIMHAPA, KOHYCA,
1I1apa; yMeHue HaXOAUTh OTHOIIEHHE 00BEMOB MOTOOHBIX (QUTYD;

- yMeHue cBOOOIHO ONEpUPOBATH MOHATUSAMU: ABMXKECHUE, MapajleIbHBIN
NIEPEHOC, CAMMETPUS Ha IJIOCKOCTH U B IMIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHUE
nonodus, mnoaoOHble (UTYphl; YMEHUE paclo3HaBaTh paBHbIE W MOAOOHBIC
(Gurypsl, B TOM 4HCII€ B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHUE UCIOIb30BaTh
reOMETPUYECKHUE OTHOIICHHUSI, HAXOJUTh TEOMETPUUECKHIE BEIUUYHUHBI (AJIMHA, YTOJI,
wiom@aab, o0beM) MPHU PEIICHUU 3a7ady W3 APYTHX Y4YEOHBIX NPEIMETOB U W3
peanbHOM KU3HU;

- yMeHHuEe CBOOOJIHO ONEPUPOBATH MOHATUAMH: MPSMOYTOJbHAs CHCTEMa
KOOPJIMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJAMHATBHI BEKTOPA, CyMMa BEKTOPOB,
IPOU3BEJCHUE BEKTOpPA HA YUCIO, Pa3jIOKEHUE BEKTOpa MO 0a3ucy, CKaIspHOE
IIPOU3BEACHUE, BEKTOPHOE IPOMU3BEIACHHUE, YIOJ MEXAY BEKTOPAMH; YMEHHUE
VICII0JIB30BATh BEKTOPHBIA Y KOOPAMHATHBINA METOX JJI PEIICHUS T€OMETPUUYECKUX
3a/lad M 3a]a4 APYTHX Y4eOHBIX NPEIMETOB; ONEPUPOBATh MOHATHUAMM: MaTpuLa
2x2 n 3X3, onpenennTesb MaTPULIBI, TEOMETPUYECKANA CMBICIT OIIPENEIIATENS,

- YMEHUE MOJEIUPOBATH peajbHblE CUTyallUd HA S3bIKE MATEMaTHKU;
COCTaBJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHUIO
3a/laud, MCCIEAOBaTh TMOCTPOEHHbIE MOJEIM C HCIOIb30BaHUEM armapara
anreOpbl, UHTEPIPETUPOBATh MOJYUYECHHBIH PE3yJbTaT; CTPOUTh MAaTeMaTUYECKHE
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MOJIEJIA C TIOMOILIbI0 FEOMETPUYECKUX MOHITUN U BEJIUYMH, PEIIATh CBA3aHHBIE C
HUMHM  [PAKTUYECKUE  3aJaud; COCTABJISTh BEPOSITHOCTHYIO MOJAEIb U
UHTEPIPETUPOBATh TMOJYYEHHBIA pE3ylbTar; pelarh MNPUKIAJHbIE 3ajadd
CPEICTBaMU MAaTeMaTUYECKOr0 aHajau3a, B TOM YHUCIIE COLMAIbHO-3KOHOMUYECKOTO
1 (PU3UYECKOTO XapaKTepa;

- YMEHHME BBIOMpaTh MOAXOASIIMNA METOA JJIA PEIICHUs 3aJ1auyH;
MOHMMAaHHE 3HAUMMOCTH MaTeMaTHUKU B W3YUYEHUM MPHUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; yMEHUE pacllO3HaBATh MPOSBICHUE 3aKOHOB MaTeMaTUKH B
HCKYCCTBE, YMEHUE MTPUBOAUTH MPUMEPHl MATEMaTHUYECKUX OTKPBITHI POCCUUCKON
Y MUPOBOM MareMaTU4e€CKOW HAYKH.

B  pesyasrare ocBoeHuss ~ y4yeOHOM — nucuuiuiiHbel  MaremaTmka
oOydaroruecst  JOJDKHBI ~ oOnagare  mpeaycMoTpeHHbiMu  OI'OC  CIIO
cnenuanbHocTH  08.02.01 CrTpouTeJbCTBO W IKCILUIyaTaAllUsl 3AAHUNA W
COOPY:KEHMIi 00IMMU U TPO(PECCHOHATBHBIME KOMIETEHIMAME:

OK.01 Beibupate cnocoObl pemieHus 3aad  NpodeccruoHaIbHOM
NEATeIbHOCTU MPUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTAM;

OK.02 Hcnonb3oBaTh COBPEMEHHBIE CpENICTBA IIOMCKA, AaHald3a |
WHTEpIpeTanuu nHGopManuu, 1 UHPOPMAIMOHHBIE TEXHOJIOTUHU JIJI BBITIOJIHEHUS
3as1a4 NpohecCUOHATBHOU eATEeIbHOCTH;

OK.03 [InanupoBaTh 1 peaqu30BbIBATh COOCTBEHHOE MPO(ECCUOHATBHOE U
JUYHOCTHOE pa3BuTHE, MpeANTPUHUMATEIIbCKY IO NESATEIbHOCTD B
npodeccroHansHO# chepe, UCIoNb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAaMOTHOCTH B
Pa3JIMYHbBIX )KU3HEHHBIX CUTYalIHsIX;

OK.04 DddextnBHO B3auMOCHCTBOBaTh M pabOTaTh B KOJJISKTUBE U
KOMAH/IE;

OK.05 OcymecTBiasiTh YCTHYIO M NHCBMEHHYIO KOMMYHHUKALIMIO Ha
rocyJlapcTBeHHOM si3bike Poccuiickoit ®Denepanuu ¢ yd4eToM OCOOEHHOCTEH
COLIMAILHOTO U KYJbTYPHOTO KOHTEKCTA;

OK.06  IIposiBIATH  TpaXKIAHCKO-  MATPUOTHYECKYID  IO3HIMIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJACHHE HAa OCHOBE  TPAaJULMOHHBIX
OOLIEYEIOBEYECKUX LEHHOCTE, B TOM YHCIE€ C YYETOM TapMOHHU3AIUU
MEXKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUHN, MPUMEHSTh CTaHAapThl
AHTUKOPPYMIITMOHHOTO TTOBE/ICHMUS;

OK.07 ConelicTBOBaTh COXpPaHEHUIO OKpY KaroIen cpensbl,
pecypcocOepeKeHrI0, TPUMEHSITh 3HAHUS 00 W3MEHEHUW KJIMMaTa, MPUHITUIIBI
OEpexIMBOTO MPOU3BOACTBA, A(G(MEKTUBHO JEHCTBOBATH B  UYPE3BBIYANHBIX
CUTYyalusX;

I[IK 1.2. BpINonHATH pacyeTbl W KOHCTPYMPOBAHUE CTPOUTEIBHBIX
KOHCTPYKLUU.

Y4eOHBPIM TIJIaHOM TIPEIYCMOTPEHAa TMPOMEXKYTOUHASI aTTeCTalus II0
yueOHoM nuciuinie MaremaTnka B cpopMe3 JK3aM€EHa.

2 OK u IIK yKa3pIBaroTCst M3 IPUMEPHOTO (DOHIA OLEHOYHBIX CPEICTB 110 YUeOHOM IUCIIAILIHHE
3 VkaspiBaercs hopMa aTTECTAINH, TIPELYCMOTPEHHAS YIeOHBIM TIIaHOM
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2. PE3YJIBTATBI OCBOEHUS YYESFHOM JUCIUIIINHBI
KommiekcHas mpoBepka pe3yibTaroB OCBOCHHUS ydeOHOW mucnuiuinabl «OY.07 MareMaTHKa» W JUHAMHUKH
dbopmupoBaHusi 00X M TPOPECCHOHAIBHBIX KOMIIETCHIIUN OCYIIECTBISAECTCS MOCPEACTBOM TEKYILEr0 KOHTPOJISI U
MIPOMEXKYTOUYHOM aTTECTAIUU.
KoHTpoJIb 1 O1lIeHKA pPe3yJIbTATOB 0CBOCHUS YUeOHOM TUCHMILIMHBI

Koapl 001mnx (OK) u Buab! aesiTeIbHOCTH 00yyaromuxcs* DopMbl, METO/IbI, CPEACTBA KOHTPOJISI
npogeccnonanbubix (IIK) Tekymuii KOHTPOJIL® ITpomeskyTounas arrecramus’®
KOMIIeTCHIIN I
Paznen 1. IloBropenne Kypca MaTeMaTHUKKA OCHOBHOM IIKOJIbI
OK: OK.01, OK.02, OK.03, |- ymMeHue OIepUpPOBATH MOHATUSIMHU: YCTHBIN OIPOC, -
OK.04, OK.05, OK.06, OK.07, | HaTypajabHOE YUCIIO, 1IEJI0€ YUCIIO, OCTATOK I10 MPaKTUYECKOE 3aHSTHE,
IIK 1.2 MOJYJIIO, panMoHaNIbHOE YUCIIO, KOHTpOJIbHAs paboTa
UppaLMOHATIEHOE YHUCIIO, MHOECTBa
HaTypaJIbHBIX, LETbIX, palMOHAIbHBIX,
JEHCTBUTENBHBIX YHUCEJT, yMEHUe
HCIIO0JIb30BAaTh MIPU3HAKU J€TUMOCTH,
HaWMEHBIINN o0 JIEIIUTEND 5

HauMeHbIllee oO0Ilee KpaTHOE, alTOpPUTM
EBxnuaa mpu pernieHun 3a7ad; 3HAKOMCTBO C
pPa3IMYHBIMA  TO3ULHUOHHBIMU  CHUCTEMaMH
CUHCJICHUS;

- yMeHue cBO0OOIHO OTepUPOBAThH
MOHSATUSIMU: CTENEHb C LENbIM TOKa3aTelieM,
KOpPEHb HaTypaJbHON CTENeHu, CTENeHb C
palMoOHAIBHBIM  TIOKA3aTelieM, CTENeHb C
NEHCTBUTENHHBIM (BeIIeCTBEHHBIM)
rokaszaTtesneMm, Jiorapudm  ducia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIA;

- YMEHHE pelaTh TEKCTOBBIE 3aJ]a4l Pa3HbIX

4 YKa3bIBAIOTCS UCIUILIMHAPHBIE (PEAMETHBIE) PE3YJIBTATHI U3 IPUMEPHOTO (POH/IA OLEHOYHBIX CPEJCTB MO YUeOHOM JMCIMIUIMHE [T KOHKPETHOTO pasjiena

3 VKa3bIBAKOTCS BH/IbI TEKyILLETo KOHTPOJISL: BBOIHBIH KOHTPOJIb, KOHTPOJIbHAS paboTa, YCTHBIH OIPOC, TECTUPOBAaHHE, IPAaKTHYECKHE (JJaOOpaTOPHBIE) 3aHATHS U IIP.
6 VkaseiBaercs hopMa MpOMEKYTOUHOI arTecTanuu (IK3aMeH, AM(PepeHIMPOBAHHBIN 3a4ET, 3a9€T) B COOTBETCTBUM C yIEOHBIM TIAHOM
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TUNOB (B TOM YHCJIE HA NPOLEHTHI, JOJIU U
4yacTH, Ha JBI)KEHHE, paldoTy, CTOMMOCTb
TOBAapOB U YCIIYT, HAJIOTH, 331a4l U3 00IaCTH
yOpaBJI€HUS  JMYHBIMA U CEMEUHBIMU
¢uHaHCcamMM); COCTaBJISITh BBIPaXCHMUS,
YpaBHEHUsI, HEPABEHCTBA U HUX CUCTEMBI IO
YCIIOBUIO 3aJauM, HUCCIIEJO0BATh IIOJyYEHHOE
pelieHre M OICHHBAaTh MPaBAONOJI00HOCTh
PE3yJIbTATOB,;

Paznen 2. [IpsimMble ¥ IIOCKOCTH B MPOCTPAHCTBE

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,

[IK 1.2

- YMCHHUC OICPUPOBATHL ITOHATUAMMU: TOYKA,

psiMas, IIJIOCKOCTB, IIPOCTPAHCTBO,
JIBYI'PaHHBIN yroil, CKpEIIMBAIOIINECS
IIpsIMBIE, [apajuIeIbHOCTh u

MEPIIEHANKYISIPHOCTH MPSIMBIX U TJIOCKOCTEH,
yrojl MeXJy HPSIMBIMU, YTOJI MEXIY MPSIMOii
U TIOCKOCTBIO, YTOJd MEXIY IUIOCKOCTSMH,
paccrosiHue ~ OTTOYKM  JO  IJIOCKOCTH,
paccTosiHue MEXIy NPSMBIMH, PAacCTOSHUE
MEXJly TUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh
NpH pelIeHUuH 3a7ad W3y4eHHbIe (aKTbl U
TEOpPEMbI TUIAHUMETPUH;, YMEHHE OILIEHUBATh
pa3Mepsl 00BEKTOB OKPY’KAIOIIETO MUPA;

- yMeHue OIIepUPOBATH HOHSATHSMMU:
OIIpeZIeTIeHNe, aKCHOMa, TeopeMa, CIIE/ICTBHE,
CBOMCTBO, NpU3HAK, J0Ka3aTeIbCTBO,
paBHOCWIBHBIE  (OPMYJIIMPOBKH;  yMEHHE
(dhopMynupoBathb obOpaTHOE u
MIPOTHBOMOJIOKHOE YTBEPXKICHUE, TIPUBOIUTH
NpUMEPBl M KOHTPIIPHMEPHI, HUCIIOJIB30BATh
METOJ MaTeMaTHIECKOM WHTyKITUH;
IIPOBO/INTH J0Ka3aTeIbHbIC PacCyKACHHUS PU
pelIeHNH 3a/1a4, OIICHWBATh JIOTUYECKYIO
NPaBHIBHOCTD PACCYKJICHUH;

YCTHBIH OIpoC,
MPAaKTUYECKOE 3aHATHE,
KOHTpOJIbHas paboTa

OK3aMCH
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- BJIQJICHHE MeToJaMu JI0Ka3aTeJbCTB,
alroputTMamMu  pemeHuss  GopMyJIUpPOBAThH
ONpEeNeJICHUsI,  aKCUOMbI M TEOPEMBI,
IPUMEHATh J0Ka3aTeJbHbIE PACCYKIEHUS B
X0/ pEelIeHUs 3a/1a4;

Paznen 3. KoopauHaThl U BEKTOPBI

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,

[IK' 1.2

- yMEHUE  ONEepUpOBaTh  IOHATHUIMMU:
IIPSAMOYTOJIbHAs cucreMa KOOpJMHAT,
KOOPJAMHATBl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKAJLIPHOE IIPOU3BEICHUE, YOl
MEXIy  BEKTOpaMH, CyMMa  BEKTODOB,
IIPOU3BEICHUE BEKTOpA HA YUCIIO; HAXOIUTH C
MIOMOUIBI0 M3YYEHHBIX (DOPMYJT KOOPAHMHATHI
CepeMHbI OTPE3Ka, PACCTOSHUE MEXKIY IBYMs
TOYKaMHU;

YCTHBIH OIpoC,
MPAaKTUYECKOE 3aHATHE,
KOHTpOJIbHas paboTa

OK3aMCH

Pasnen 4. OcHOBBI TpuUroHoMeTpuu. TpuronomeTpudeckue QyHKIIUN

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,

[IK 1.2

- yYMEHHE TPUMEHATh paJuaHHBIi MeTo]
U3MEpEHUsl YIJIOB BpAUICHMs U HMX CBS3b C
rpagycHOl Mepoil, yMeHue M300paxkaTh yIJIbl
BpallleHUsT Ha OKPY)XHOCTH, COOTHOCHUTH
BEJIMYMHY YIJIa C €T0 PacloIOKEeHUEM;

- ymeHue (GOpMYIUpOBaTh  ONpPEACICHUS
TPUTOHOMETPUYECKUX (QYHKUIUNA A YIJIOB
IIOBOpOTa " I OCTpPBIX yTJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBACHATH
UX B3aUMOCBS3b;

- yMEHue IPUMEHSTh OCHOBHBIE
TPUTOHOMETPUYECKUE TOX/I€CTBA TUISL
BBIUMCIICHHS] 3HAYEHUN TPUTOHOMETPUUYECKUX
(GyHKIU M0 OAHON U3 HUX;

- yMEHMEe pemars no QopMmynraM M IO
TPUTOHOMETPUUECKOMY KpYyTy MpOCTEHIINE
TPUTOHOMETPUUYECKHE YPABHEHMUS,;

- _YMEHHE TPUMEHATh OOLIMe  METOJbI

YCTHBIH OIpoC,
MPAaKTUYECKOe 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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pelieHus  ypaBHEHMH  (TIpUBEJEHHE K

JUHEHHOMY, KBaJIpaTHOMY, METO/
pa3lioKeHUsT  HAa  MHOXKHTENH,  3aMEHBI
NEPEMEHHOI) npu pelieHnn

TPUTOHOMETPUUECKUX YPaBHEHUI;

- YMEHHE OTMe4yaTb Ha Kpyre peLICHHs
MIPOCTENIINX TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

Paznen 5. KomniiekcHnie

quciia

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07

- YMEHUE  ONepUpoBaTh  MOHATHIMM:
KOMITJIEKCHOE YHCIIO, COTPSDKEHHBIE
KOMIUIEKCHBIE YHCJIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia,  ¢GopMa  3amucu
KOMIUIEKCHBIX ~ 4yucen  (reoMeTpuueckas,
TPUTOHOMETpHUUYECKass U  ajredpauydeckasi);

YMETH IIPOU3BOJIUTH apupMeTHIecKue
NEHCTBUSL €  KOMIUIEKCHBIMH  UYHCJIAMU;
MIPUBOAUTH IpUMEPbI UCIIOJIb30BaHUS

KOMIIJICKCHBIX YHCCJI,

YCTHBIN OIIpOC,
IIPAKTUYECKOE 3aHATHE,
KOHTpOJIbHas paboTta

Paznen 6. [IpousBogHas pyHKIMH,

€C IPUMCHCHUC

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,

[IK 1.2

- YMEHHE CBOOOJHO ONEPUPOBATh MOHATHUAMU:

YETHOCTh byHKLIMH, NEPUOAUYHOCTD
byHKIIH, OTPaHUYEHHOCTh GbyHKIMH,
MOHOTOHHOCTh ¢byHK1HY, IKCTPEMYM

¢byHKIMKM, HaWOOJBIIEE W  HAWMCHBIIEE
3HaueHUs (PyHKIMM Ha MPOMEKYTKE; yMEHHUE
MIPOBOJMTH UCCIIEIOBAHNE (PYHKITUH,

- YMEHUe OTIepUpPOBATH MOHSTUSIMH:
dbyHKIHS, HeIpepbIBHAS dbyHKIMS,
MIPOU3BOTHAS, yMEHHE HAXOJUTh
MPOU3BOJIHBIC  DIIEMEHTAPHBIX  (YHKIIHH,
WCIIOJNIB3Y S CTIIPaBOYHBIE MaTepUabl;

uccienoBaTh B MPOCTEHIIMX  CIydasix
GYHKIIMM ~ HA  MOHOTOHHOCThH,  HAaXOJWTh

YCTHBIH OIpoc,
MPaKTUYECKOe 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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HauOOJbIIME W HAUMEHBIINE 3HAYCHUS
GbyHKIUH; CTpOUTh TpadUKH MHOTOYJIEHOB C
KCIIOJIB30BAHUEM armapaTa MaTeMaTHu4eCcKoro
aHa/lM3a; MPUMEHSTh NPOU3BOIHYIO IIpH
peuieHun 3ajady  Ha JBUXKEHUE; pellaTh
NPAaKTUKOOPUEHTUPOBAHHBIE  3aJjaud  Ha
HauOOJbIINEe W HAWMCHBIIUE 3HAYCHUS, HA
HaX0JIeHUE MYTH, CKOPOCTH U YCKOPEHHUS;

Pasznen 7. MHOTOrpaHHMKH U TE

J1a BpaILlCHUs

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,

IIK 1.2

- yMeHHE OIIEpPUPOBATH HOHATHAMMU:
MHOTOTPaHHHK, CEYEHHE MHOTOTPAaHHUKA,
Ky0, mNapajienenunesn, Npu3Ma, HOUpaMUa,
¢urypa U MOBEpXHOCTh BpAIICHUS, IMINH/ID,
KOHyC, 1Mmap, cdepa, cedeHus (Urypol
BPAIICHUS, IMJIOCKOCTh, Kacaromascs chepsl,
LWIMHApA, KOHYCa, IUIOUaJb MOBEPXHOCTH
MUPaMUbI, TPU3MBI, KOHYyCa, MWJIHHIPA,
iouiaab cdepsl, o0BbeM KyOa,
MPSIMOYTOJIHLHOTO napaJulesenurnesna,
NUPaMUbl, TPU3MBL, LHWIMHApPA, KOHYCA,
mrapa; yMeHue n300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BPAILLCHUS, UX CEUEHUS OT PYKH,
C TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB W
9JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABAThH
CUMMETPHIO B  TPOCTPAHCTBE;  YMEHHE
pacno3HaBaTh MPaBHIbHBIE MHOTOTPAaHHHKH;

- BJIAaJCHHE  METOJaMU  JIOKa3aTelbCTB,
aTOPUTMaMH  pelIeHHss  (OPMYJIUPOBATH
OTIpPENICNICHUsI,  aKCHOMBI U TEOPEMBI,
NPUMEHATh JIOKa3aTeNbHbIC PACCYXICHUS B
XOJI€ pelieHns 3a/1a4;

YCTHBIN OIIpOC,
IIPAKTUYECKOE 3aHATHE,
KOHTpOJIbHas paboTta

- YMCHHC OICpHUpPOBATH IIOHATHUAMMU:
OIpeacIICHUE, aKkChuoMa, T€opEmMa, CJICICTBUC,
CBOﬁCTBO, IIPHU3HAK, JO0Ka3aTCJIbCTBO,

9K3aMCH
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paBHOCWIbHBIE  (POPMYJIIMPOBKH;  yMEHHE
dhopmynupoBaTh obpaTtHoe u
MIPOTHBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
NpPUMEPBl ¥ KOHTPIPHUMEPHI, HCIIOJI30BaTh
METOJ MaTeMaTHIECKOM WHTyKIUH;
NIPOBOJUTH JOKA3aTEIIbHBIC PACCYXKICHUS MPH
pelleHNH 3a/a4, OICHWBATh JIOTUYECKYIO
NPaBUIBHOCTD PACCYKICHUN;

- YMEHHE  BBIYUCIATH  T€OMETPUYECKHE
BEJIMYMHBI (IUIMHA, YTOJ, IUIONIa]h, O0OBEM,
TUTIOIIA/Th MIOBEPXHOCTN), UCTIONB3YS
U3y4eHHbIE POPMYJIBI U METO/BI;

- yMeHHE OTIEPUPOBATH HOHSATHSMH:
JBI)KEHUE B  TPOCTPAHCTBE, TOJOOHBIE
¢Gurypsl B TPOCTPAHCTBE; HCIIOJIB30BAThH
OTHOIIICHWE TUIOMA/ICH TOBEPXHOCTEH |
00BbEMOB TOMOOHBIX (UTYp TpPH pEIICHUH
3ajaq;

Paznen 8. IlepBooOpazHas Gpyukuuu. [IpaBuiia HaXOXKISHUS IEPBOOOPA3HBIX

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,

IIK 1.2

- YMEHHE OIepupoBaTh MOHATHUEM HHTErpaja
U 1epBooOpa3HOM.  -M3y4uTh  TpaBUiIa
BBIYUCIICHHUSI TepBOOOpa3sHOH U  Teopemy
HrroTona-Jleionuna;

- yMEHMEe pemaTh 3aJaud  Ha  CBA3b
MepBOOOPa3HO W ee C TPOM3BOJIHOW, Ha
BBIYHCIICHUE TEPBOOOPAa3HOM Ui JaHHOMN
GbyHKIUY;

- YMEHHE pelaTh 3aJadyd Ha TNPHUMEHEHHE
WHTETpaja Ui BBIYMCICHUS (U3UUECKHUX
BEJIMYMH U TUIOLIAJICH;

YCTHBIH OIpOC,
MIPAKTUYECKOE 3aHSTHE,
KOHTpOJIbHas paboTta

9K3aMCH

Paznen 9. Crenenu u kopuu. Cren

eHHas QpyHKIus

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07

- YMEHHE CBOOOHO ONEPUPOBATH OHATUSIMU:
rpaduk  QyHkuu, oOpaTHas  QyHKIHS,

YCTHBIH OIIpOC,
IIPAKTUYECKOE 3aHATHE,

KOMNO3ULUSL QYHKIHMH, cTeneHHass QYHKIHS C

KOHTpOJIbHAas paboTta

9K3aMCH
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I CIbIM II0Ka3aTcJIeEM, YMCHUC CTPOUTH

rpaduku byHKIHH, BBITIOJTHATH
npeoOpa3oBaHus TPaQUKOB (HyHKIIHIA;
- yMEHHue OIIePHPOBATH TIOHSTHSIMH:

cTerieHHass  (QYHKUHWSA, YMEHHE  CTPOUTH
rpaduKu M3y4eHHBIX (PYHKIIUH, UCTIONb30BATh
rpaduKkd  TpU  U3YyYEHHHM IMPOLECCOB U
3aBUCHMOCTEH, MNpU PEHICHUH 3a7a4 U3
Ipyrux y4yeOHBIX MpPEeIMETOB M 3a7ad H3
peaNlbHOM JKWM3HM; BbIpaXaThb (QopmyiIamMu
3aBUCHUMOCTH MEX/y BEIUUMHAMU;

- yMcHHe CBOOOIHO OIIepUpPOBATH
MOHATHUSIMHU: YETHOCTh byHKIMY,
HNEePHOANYHOCTh (YHKIUH, OTPaHUYCHHOCTH
¢byHKIMY, MOHOTOHHOCTh byHKIMY,

OKCTpeMyM  (pyHKIMH,  HauOobliee W
HaUMEHbIllee  3HadeHus  (QyHKOUH  Ha
IPOMEKYTKE; yYMEHHUE IPOBOJTUTH
uccieioBaHne QyHKIINH;

byHKIHS

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07

Paznen 10. IToka3arennHas
- yMeHHe cBO0OO/IHO ONepupoBaTh
noHATUsIMHU: rpaduk  yHKIMH, oOpaTHas
byHKUMA, KOMITO3HIIMS byHKIHH,
nokaszaTenabHass (PYHKUUH; YMEHHE CTPOUTH
rpaduxu byHKIMH, BBITIOJIHATH

npeoOpazoBanus rpaduKkoB GyHKINA;

YMEHHE UCTOIb30BaTh Ipauku GyHKIUN IS
U3y4YeHHs] TPOLIECCOB U 3aBUCUMOCTEH IpH
pemeHNH  3amady W3 JIPYTHX  y4eOHBIX
IpPEIMETOB M U3 PeaIbHOM KU3HU; BBIPAXKATh

dbopmymamu 3aBUCHMOCTH MEX Ty
BEJIMYMHAMU;

- yMeHHe CBOOOIHO OTEePHPOBATH
HOHSTUSMH: YETHOCTh byHKIMH,

YCTHBIH OIpoC,
MPaKTUYECKOe 3aHATHE,
KOHTpOJIbHas paboTa

OK3aMCH
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MEPUOMYHOCT (PYHKLUUH, OrPAaHHYECHHOCTb
dbyHKIHH, MOHOTOHHOCTb byHKIHH,
9KCTpeMyM  (QYyHKOMH, Haubosbliee U
HavMCHbIIEE  3HAYCHUS  (QYHKIUU  HA

IIPOMEKYTKE; yMeHue IIPOBOJIUTH
uccienoBaHue QyHKINH;
- YMEHHE OIIEpPUPOBATH HNOHATUSAMU:

nokazaTenbHas (yHKIMSA, yMEHHE CTPOHTH
rpaduKy U3yYeHHBIX (YHKLUH, UCTIOIB30BATh
rpauKy TpU  HM3YYEHHH TIPOLECCOB U
3aBUCUMOCTEH, TpH pEUIeHHH 3a1ad  H3
IpYTHX y4eOHBIX TIPeIMETOB M 3adad U3
pearbHOM JKM3HHW; BBIpaXarb (GopMyIaMu
3aBUCHMOCTH MEX]y BEIMYNHAMU;

Paznen 11. Jlorapudwmsl. Jlorapudmuueckast GyHKIUSL

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,

IIK 1.2

- yMEHHE CBOOOHO OIepPUPOBATH
NoHATHSIMH:  Tpaduk (yHKuMH, oOpaTHas
GbyHKIMA, KOMIIO3UIIS byHKIUH,
norapudmuueckas QyHKIHS; YMEHUE CTPOUTD
rpaduxu byHKIUH, BBINOJIHATD

npeoOpa3oBanus rpadukoB QpyHKINH;

- YMEHHE HCIOJb30BaTh TIpaduku (QyHKIHHA
JUIE M3YYCHHUs] TIPOIECCOB W 3aBHCUMOCTEH
IpU pELIeHUH 3a7ad M3 JPYTHX Y4eOHBIX
opeaMETOB U U3 peaﬂBHOﬁ JKU3HH, BbIpaXXaTb

¢bopmynamu 3aBUCUMOCTH MEXTY
BEJIMYUHAMU;
- yMeHHE OIIepUPOBAThH MOHATUSIMU:

norapudmmdeckas GyHKIHS, YMEHHE CTPOUTH
rpaduKy N3y4eHHBIX (YHKLUH, UCTIOIB30BaTh
rpaduKkd  TpU  U3YyYEHHH MPOIECCOB U
3aBUCUMOCTEH, IIpU PEIIEHUWU 3ajad U3
OpYyruX Y4YeOHbIX MpEeIMETOB M 3a1ad U3
peasbHOM KM3HH; BbIpaXaTh (opMmysiaMu

YCTHBIH OIIpOC,
MIPAKTUYECKOE 3aHSTHE,
KOHTpOJIbHas paboTta

OK3aMCH
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3aBUCUMOCTHU MCIKAY BCIIMUYNHAMU,

- yMeHHe OIIepUPOBATH MOHSATHAMHU:
J0rapuQMm, BHIOIHATH BBIYUCICHUE 3HAUCHU I
U npeoOpa3oBaHUs BBIPAKCHUI C
JorapupmMamu;

- yMeHHe CBOOOIHO OIIEpUPOBATH
MOHATHUSIMHU: YETHOCTh byHKIMY,
HEPHOANYHOCTh (YHKIUH, OTPaHUYCHHOCTH
¢byHKIMY, MOHOTOHHOCTh byHKIMY,

dKCTpeMyM  (pyHKIMM,  HauOoJbliee W
HauMeEHbIlee  3Ha4YeHUs  (QyHKOMH  Ha
IPOMEKYTKE; yMEHHUE IPOBOJTUTH
uccleoBanne QyHKINH;

Paznen 12. MHOXXeCcTBO. DJI€eMEHTHI TEOpUH TpadoB

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
[IK 1.2

- yMeHHe OTIepPHPOBATH TTOHATHUSIMHU:
MHOKECTBO, IOJMHOKECTBO, OINEpPALUN HaJ
MHOKECTBAMHU;

- yMeHHE UCTIOJIb30BaTh TEOPETUKO-
MHO)KECTBEHHBI ~ammapaTr il OTHCaHUs
pearbHBIX MpPOIECCOB M SBJICHUN, WU TIpHU
peleHnn 3ajad, B TOM 4YHCIE W3 JAPYTHX
y4eOHBIX IPEMETOB;

- yYMEHHE OIEepUPOBaTH MOHITHAMHU: Tpad,
CBS3HBIA rpad, aepeBo, IMKI, Tpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh W OIMHUCHIBATH
rpadbl Pa3IMYHBIMU crocobamu;
WCTIOJIB30BATh Tpadbl P PEIICHUH 33/1a4;

YCTHBIH OIpoC,
MPaKTUYECKOEe 3aHATHE,
KOHTpOJIbHas paboTa

OK3aMCH

Paznen 13. DneMeHThl KOMOMHATOPUKHU, CTATUCTUKU M TEOPHH BEPOSITHOCTEH

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07

- yMeHHe OTepupoOBaThH MOHSTHSIMHU:
CIly4allHBI ONBIT M CilydYaiiHOe COOBITHE,
BEPOATHOCTh CIIy4YailHOro COOBITHS; yMEHHE
BBIUNCIISATh BEPOSATHOCTh C MCIIOJIIB30BAHHEM
rpauIecKux METOJIOB; MPUMEHSTH (OPMYJIBI
CIOXKEHMSI M YMHOXEHHSI BEPOSTHOCTEM,

YCTHBIU OIPOC,
MPAKTHYECKOE 3aHSTHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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KOMOMHATOpHbIE (aKTBl M (QOpPMYNBl TNPHU
pELICHNN 3a/1a4; OIICHUBATH BEPOSITHOCTH
peabHbIX  COOBITHH;  3HAKOMCTBO  CO
CITy4aiiHBIMU BEJINYMHAMU; yMeHHe
MPUBOAUTH TPUMEPHI TPOSBICHHUS 3aKOHA
OoypmIMX ~ YHCeX B NPUPOJHBIX U
OOIIIECTBEHHBIX SBIICHHUSAX;

- yMeHue CBOOOIHO OIIepUpOBATh
MOHATUSIMH: COYETaHUE, IIEPECTaHOBKA, YUCIIO
COYETaHMWH, YHCIO TIEPECTAaHOBOK; OWHOM
HeioToHa; yMEHHUE MIPUMEHSTh
KOMOHMHATOPHBIE (DaKTHl M PACCYKACHHUS IS
peleHus 3a1a4;

- YMEHHUE OIepUPOBATH MOHSATHAMH: CpPEIHEe
apupMeTHIeCKoe, MeIMaHa, HaubOoIbIIee H
HavMEHbIIee 3HAYCHMS, pa3sMax, AWUCIEPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO HAaOOpa;
yMEHHE  W3BJEKaTh,  HHTEPIPETUPOBATH
UH(POPMALIUIO, MPEICTABICHHYIO B TaOIHUIAX,
Ha JuarpamMmax, Trpadukax, OTpa)karoulyIo
CBOWCTBA pPEaJbHBIX IPOIECCOB U SBICHHIA;
NPEACTaBIATh HMHOOPMALUIO C TTOMOIIBIO
Ta0IUIL u JIAarpamm; HCCIIEIOBATh
CTaTHCTUYECKHE JaHHbIE, B TOM 4YHCIIE C
NpUMEHEHHEM TpaQHuyecKuX METOJ0B M|
JNIEKTPOHHBIX CPECTB;

Paznen Nel4. YpaBHeHuUsl U HEpaBEHCTBA

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07

- YMEHHE  ONepUpoBaTb  MOHATHIMM:
TOKJECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHUE,
ypaBHEHHE, HEpPaBEHCTBO, cucrema
YpaBHEHUH M HEPAaBEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHMI, HEpPaBEHCTB u CHCTEM,
panoHaIbHbIE, UppalMOHAIIbHBIE,
II0Ka3aTeJbHbIE, CTEIICHHBIE,

YCTHBIN OIIPOC,
IIPAaKTUYECKOE 3aHATHE,
KOHTpOJIbHas paboTa

9K3aMCH
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JorapupmMuyecKue, TPUTOHOMETPUYECKHUE
YPaBHEHHs, HEPABCHCTBA U CUCTEMBI; YMEHUE
penaTh ypaBHEHMS, HEPABEHCTBA U CUCTEMBI C
IOMOLIBIO  Pa3IMYHBIX IIPUEMOB; pEIIATh
YPAaBHEHUsl, HEPABEHCTBA U CHCTEMBI C
IapaMeTpoM; IIPUMEHSTD YPaBHEHHH,
HEpPAaBEHCTBA, WX CHUCTEMBl Ul pELIEHUs
MaTeMaTUYECKUX  3aJad M 3a4ad U3
pa3MyHBIX O0JIacTe HAayKW W pearbHOU
KHU3HU;

- yMEHUE  ONEpUpOBaTh  IOHATHUIMMU:

PpadrOHAJIbHBIC, HppalOHAJIbHbBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC,
HOFapI/I(i)MI/I‘ICCKI/Ie, TPUTOHOMETPUYCCKHC

YPaBHCHUA U HCPABCHCTBA, UX CUCTCMBI.
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3. ®OPMbI U METOAbI OHEHUBAHUSA

®opMbl TeKylIero KOHTPOJIA COOTBETCTBYIOT paloueil mporpamme
y4eOHOM NUCHUIUIMHBI U IJIaHaM (T€XHOJIOTUYECKUM KapTaM) y4eOHBIX 3aHSTUN
no yKazaHHOMY paszeny, Tteme. OnpHoil #3 (QOpM TEKyIIero KOHTPOJS,
MO3BOJISIIONIEH BBIIBUTH YMEHUS MPUMEHSTH IMOJYUYCHHbIC 3HAHUS HA TMPAKTUKE
ABJISIIOTCS npakruyeckue  (;1adoparopHbie) 3aHATHS. Conepxanue
MPAKTUYECKUX (JJa0OpPATOPHBIX) 3aHATUM, KPUTEPUU UX OLEHKHU MPEICTABIICHBI B
METOJUYECKUX YKa3aHUSAX MO MPAKTUYECKUX (J1a0OpaTOpHBIM) 3aHATUAM. Takxke
dbopMaMH TEKyIIEr0 KOHTPOJS SIBISIIOTCSA: BXOAHOW KOHTPOJIb, KOHTPOJbHAs
paboTa, TeCTUpPOBAHHE, YCTHBIN OMPOC U JIP.

DopMOii POMEKYTOYHOM ATTECTANMH ABIISETCSA : DK3AMEH.

4. KOHTPOJIbHO-OHEHOYHBIE CPEJACTBA IJ151 BXOAHOT' O
KOHTPOJISA®

BxoaHO# KOHTPOJIb COCTOUT U3 3aJaHU, B3ATHIX U3 OTKPBITOTO 6anka OI'D
(ocHOBHOTO TOCynapcTBeHHOro 3k3ameHa) u BIIP (Bcepoccuiickoll mpoBepoUHOM
paboThI) IO NPEAMETY MaTeMATHKA.

ConeprkaHue BXOJHOTO KOHTPOJISL: BXOJHOM KOHTPOJIb BXOAUT B pasaen Nel
«IloBTOpEHHE Kypca MareMaTMKh OCHOBHOM IWIKOJbD 1o TeMe 1.7. «BxomHou
KOHTPOJIb» padouei mporpaMmmbl quciuiuinibl «OY/[.07 Marematuka» U COCTOUT
U3 2-X Yacten: 00s3aTeIbHON U JONOIHUTENbHOU. O0s3aTeNbHAsl YaCTh COACPKUT
3a/laHlsl MUHUMAJIBHOTO 00s3aTENbHOTO YPOBHS, JOMOJHUTEIbHAS YacTh - OoJiee
CJIOXKHBIE 3aJJaHHUS.

TpeGoBanus K BBIMOTHEHUIO BXOJHOTO KOHTPOJIS: TPH BBITTOJHEHUH
3amanuii TpeOyeTcsl MPENCTaBUTh XOJI PElIeHUs M yKa3aTh MOJYYEHHBIH OTBET.
[TpaBUIbHO BBIMOJIHEHHOE 3aJaHHe U3 00S3aTENbHOM YacTH OLICHUBAETCA B OJUH
OaJUT; MPaBUJILHOE BBIMOJHEHUE 3aJJaHUM JOMOJHUTEIbHOW YacTH OIIEHUBAeTCs 3
Oamtamu winn 1-2 GaymutamMu 3a yacTHUHOE penieHue. bamibl, moiydeHHbIe 3a BCe
BBIITOJTHEHHBIE 33/1aHUS, CYMMUPYIOTCS.

Cucrema OLIEeHMBAHUS PE3YJIBTATOB BXOAHOTO KOHTPOJIS:

OTMeTKa Ywucsi0 62/10B, HEOOX0AMMOE ISl TIOJYYEHUSA OTMETKH
«2» (Hey10B.) MeHee 7 6aJIoB
«3» (ynoB.) 7-9 6annoB
«4» (xoporo) 10-12 GamioB
«5» (OTIUYHO) 13-15 6amnoB
BXOJHOH KOHTPOJIb

Oobs3aTeIbHAA YACTH
[Ipu pemenuy 3amaHuii 1-4 3anMIINTE NPABUIBHBIA OTBET M3 YETHIPEX
IPEI0KEHHBIX.
1. Packpoiite (popMyily COKpaIEHHOTO YMHOKeHHS a-b?:
a) a>-2ab+b?
b) (a-b)(atb)

7 Vka3bIBaeTcs (bOpMa HpOMe)KyTO‘IHOﬁ arTecralliu B COOTBECTCTBUMU C y‘l€6HLIM IIJIaHOM

8 Pazmen pa3pabaThIBA€TCA, €CIIH 110 YUeOHOM UCIMILINHEE 00yYaroIyecs BEIMonHsroT BIIP
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c) a>+2ab-b>

d) (a-b)(a-b)

(1 6am)

2. [lnmomanape TpeyroJbHUKA BEIYUCISCTCS 1O GOpMYyIIe:

a) S=a*b

b) S=(a*b)/2

c) S=2a*b

d) S=(a*b)/3

3. Kakoe 13 clieIyIoux Yuces 3aKIH0UeH0 MEXIy urcinamu 17 u 8
a) 0,4

b) 0,5

c) 0,6

d)0,7

(1 6a)

4. Jlanbl rpadukn ¢pynkuuii. Kakas dopmyna cooTBeTcTBYeT rpadguky 3):

1) 2) 3)

A VA VA

=Y

o) 1}

-~
-

| ﬂ'\

o 1

|
V= Zx— E}.
a) '
b) |'1I :.1-2 - H.T—l_ ]. ].‘
!
V= —-=
|y=x+5.
d)
(1 6a)
[Ipy BBIMOTHEHUM 3aJaHUI 5-8 3aNUIINTE XOJ PELICHHS U TMOJTYyYECHHBIN
OTBET:

] 11

5. Bemumemure: 2 5

(2 6ana)

6. Pemure ypaBHenue x>-7x+10=0. Eciu ypaBHeHue uMeer Gojiee 0JHOrO KOPHS,
B OTBET 3aNUIIUTE MEHBIIUNA U3 KOPHEM.

(2 6anna)
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7. Ilnomaaes 3eMelb KPECThSIHCKOTO XO34MCTBA, OTBEACHHAs IMOJ MOCAIKY
KYCTapHUKOB M IIBETHUKOB, COCTaBJisieT 24 ra W paclpejesieHa MEeXay HUMU B
OTHOLIEHHUHU 5:3. CKONBKO F€KTAPOB 3aHUMAIOT IBETHUKH?
(2 6anna)
8. Bricora BH napamienorpamma ABCD nenut ero cropony AD Ha otpe3ku AH
= 2 u HD = 32. luaronans napamuienorpamma BD pasna 40. Haitgute miomaab
napasuiesiorpamma.
(2 6anua)
JlonoJiIHuTEIbHAS YACTh

[Ipu BeIMOSHEHMM 3adaHusl 9 3amuIIUTe XOJ, OOOCHOBAHHE pEIICHUS U
MOJIYYEHHBIN OTBET:
9. P100JI0B MpOIUIBLT Ha JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSTHUE BBEPX I1O
TEUCHUIO PEKU, 3aTeM OpPOCHJI SKOph, 2 Yaca JIOBWI PbIOYy M BEpHYJCS OOpaTHO
yepe3 5 yacoB OT Hayaia myremecTBusi. Ha kakoe paccTossHHME OT MPUCTAHH OH
OTIUIBL, €CIU CKOPOCTh TEUECHHS PEKH paBHA 2 KM/4, a COOCTBEHHAas CKOPOCTh
Joaku 6 km/4?
(3 6anna)

Kiawun K KOHTPOJBbHO-OIIEHOYHBLIM CpeACTBAM [IJIS  BXOJHOIO

KOHTPOJISAA:
Homep

- 1 2 3 4 5 6 7 8 9

Orser b b B A 2,7 2 9 816 8

5. KOHTPOJIBHO-OLEHOYHBIE CPEJICTBA
JJIA TEKYIIEI'O KOHTPOJIA

Texkyuuii KOHTPOJL TPOBOAMTCS BO BpeMs YYEOHBIX 3aHATHH TIO
qucuuiuiiHe MaremMarMka, B COOTBETCTBUHM C Y4Y€OHBIM IUIAHOM IO BCEM
paszenaM NMporpaMmel.

Coaep:xkaHue TeKylero KOHTPOJS: TEKYIIH KOHTPOJb INPOBOJATCS BO
BpeMsi YUEOHBIX 3aHATUN MO MaTeMaTHKE B COOTBETCTBUHU C YUYE€OHBIM IJIAHOM U
paboueil mporpammbel MaremaTHKa IO BCEM pasjejiaM MporpaMMbl B Qopme
KOHTPOJBHBIX paboT. Tekymuid KOHTPOJb COCTOUT W3 JBYX 4YacTeil:
TEOPETUUECKOU U MPAKTUYECKOU.

TpeOoBanuss K TeKymeMy KOHTPOJIO: 33JaHUs KOHTPOJIbHBIX pPAadOT
YaCTUYHO B3STHI U3 OTKphITOro 6anka EI'D u BIIP mo maremaruke.

Ha BbllloNIHEHWE KOHTPOJIBHOW pabOThl MO MaTeMaTUKe JaeTcs 2
akanemuueckuit yaca (130 MunyT).

KontponbHas pabGota coctrouT wux 2-X uactei. B mepBoit wactu
IpeajiaraeTcsl BBHIMOTHUTH 4 3a7aHusl - BHIOPATh MPaBUJIBHBIN OTBET M3 YETHIPEX
IIPEUIOKEHHBIX. BO BTOpOM 4YacTW npemaraercsl BBINOJHUTH 6 3agaHuil -
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0(hOpMUTBH XOJT pEeLICHUS U 3al1CaTh OJTyUYEHHBIN OTBET.

3a mpaBWIbHOE  BBINOJIHEHHE JIIOOOr0  3aJaHusi IEpBOM  YacTu
oOyuaromuiics nmony4aer oguH Oamna. [IpaBunbHOE BBINONHEHNE 33aHUI BTOPOI
Y4aCTH OIICHUBAeTCs 2 OayutaMu nin 1 6aytom 3a YaCTUYHOE PEIIeHue.

bayutel, mosry4eHHBIE 3a BCE BBIIIOJIHEHHBIE 3aJaHUSI, CYMMHUPYIOTCH.

Cucrema olleHUBAaHUSA Pe3y/JIbTATOB TEKYIIEr0 KOHTPOJIS:

OT1merka Yuciio 0a1510B, HE0OX0AUMOE /LISl MOJTYYECHUSI OTMETKH
«3» (ynoB.) 8-10 6ammoB
«4» (xoporo) 11-13 GannoB
«5» (OTIIUYHO) 14-16 GannoB

Paznen Ne2. [IpsiMble ¥ IJI0CKOCTH B IPOCTPAHCTBE
Tema 2.6. Pemenue 3amau. IIpsimblie ¥ IVIOCKOCTH B POCTPAHCTBE
Teopernyeckue BONPOCHI AJisl MOATOTOBKH
K KOHTPOJIbHOM padore Ne2:
Chopmynupyiite Teopemy [Iudaropa.
[lepeuniciire OCHOBHBIE (PUTYpBI B TPOCTPAHCTBE.
[lepeuricnure crnocoObl 3aaHus TUIOCKOCTH.
[Ipomomxure Tteopemy: «Ecau oaHa W3 IBYX MApAUICIBHBIX MPSAMBIX
NEPNEHINKYJISIPHA INIOCKOCTH, TO...».
5. Ilpopomxure teopeMy: «Ecnu nBe mapaienbHbIE MIOCKOCTH IMEPECEKAIOTCS
TPEThEN, TO...».
6. CdopmynupyiiTe onpeseeHne IByrpaHoro yria.
7. CdopmynupyiiTe onpeaesieHue TpeXrpaHoro yria.
8. PackpouTe NOHATHE «YTOJ MEXAY MPIMBIMUY.
9. Ilepeuncnure B3aMMHOE PACIOJIOKEHHUE ABYX NMPSIMBIX B TPOCTPAHCTBE

b NS

10. Kakue npsiMble Ha3bIBAIOTCS NMAapAJJIETbHBIMU B POCTPAHCTBRE?

11. Kakue npsimble Ha3bIBAKOTCS CKPENTUBAIOIIUMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU B IPOCTPAHCTBE?

13. Ilepeuncnure B3aMMHOE PacloON0KEHUE MPSMON U IMIIOCKOCTU B IPOCTPAHCTBE.
14. PackpoiiTe NOHATHE «yTOJ MEXIY IPSIMOU U MIOCKOCTHIOY.

15. PackpoiiTe NOHATHE «TAPAILIETBHOCTD MPSAMOU U IIJIOCKOCTH.

16. PackpoiiTe NOHATHE «IIEPIIEHIUKYIJISIPHOCTD MPSIMOUN U TUIOCKOCTI.

17. Ilepeuncnnre B3aMMHOE PACIIOI0KEHUE ABYX INIOCKOCTEN B TPOCTPAHCTBE.
18. PackpoiiTe NOHATHE «yTOJ MEXIY MIOCKOCTSIMIY.

19. PackpoiiTe MOHATHE «1apaUIEIbHOCTh TIIOCKOCTEN.

20. PackpoiiTe NOHATHE «IIEPIEHANKYISIPHOCTD IIIIOCKOCTEN.

21. Kak HalT! pacCTOSTHHUE OT TOYKH JO MPSIMOU?

22. Kak HalTH pacCTOSIHUE MEXKIY MPSAMBIMU?

23. Kak HallTu pacCTOSTHUE MEXKY IIIIOCKOCTAMMU?

24. IIponoikute onpenenenue: «llepneHauKysp - 310...».
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25. Ilponomxure onpenenenune: «Haknonnas - 3to...».

26. IIponomxkure onpenenenue: «I[Ipoekus HaAKIOHHOU - 3TO...».

27. Ilepeuncinte CBOMCTBA MAPAIIIENBHOTO TPOEKTUPOBAHMS.

28. IIpuBenure npuUMepbl CHUMMETPUHM Ha IUIOCKOCTH B IPUPOJE, HCKYCCTBE,
aApXUTEKTYDPE.

29. IlpuBeauTe NpuUMeEpsl CUMMETPHUII B MPOCTPAHCTBE B MPHUPOJE, HCKYCCTBE,
aApXUTEKTYPE.

30. B uem oT/IMuHE TIOHATHE CABHKCHHUC) OT ITOHATHA «HOBOpOT»?

KonTpoabnas padora Ne2
«Pacnonoxenue npsiMbIX ¥ IIIOCKOCTEN B MPOCTPAHCTBE. lleprieHAnKyIsspHOCTD 1
napajyieIbHOCTh MPSAMBIX U IJIOCKOCTEN. CKpenIMBaOIUECcs MPSIMbIEY.
Oobs3aresbHAsA YacCTh

IIpn pemenun 3agaHuil 1-4 3anumuuTe NPAaBWIBHBIM OTBET M3 YETHIPEX
PEIJI0KEHHbIX.
1. Pacimpyiite kpaTkyio 3anuck: €S-
a) TOUKa a MPUHAJJIEKUT ITIOCKOCTH P;
b) Touka a npuHaAIEKUT Npsimoii P;
C) mpsiMas a MPUHAJIEKUT TUIOCKOCTHU P;
d) npsiMast a mepecekaer MmiIoCKOCTh P.
(1 6amn)
2. [Tpsameie AB u C/1 ckpemuBatorces. Kakoe pacnonoxxenne umeroT npsimeie AC u
B/1?
a) MmapaJieiabHBbIC;
b) neprneH MKy pHBIE;
C) CKPEIIUBAIOTCS;
d) nepecekarorcs.
3.Ilmockoctu o u f wumetor 1 oOmyro Touky. KakoBo wux B3auMHOE
pacrnosnoxeHue?
a) MmapayieiabHbI;
b) nepecekaroTcs 1Mo NpsMou;
C) COBIIAJIAOT;
d) ckpenuBaroTcs.
(1 6am)
4. Eciin mpsimasi, TpoOBEAEHHAs Ha IUIOCKOCTH Yepe3 OCHOBAHUE HAKIOHHOM,
NEPHEHANKYJIAPHA €€ IPOEKINH, TO OHA...
a) MepIeHANKYISIpHA U CAaMOM HAaKJIOHHOW;
b) mapamiensHa U caMoil HAKJIOHHOM;
C) CKpEIIMBAETCS C HAKJIOHHOM;
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d) mepneHuKyIsipHAa OCHOBAHUIO HAKJIOHHOM.
(1 6am)

[Ipy BBINOJHEHHMH 3aJaHUN S5-8 3aIMUIIMTE XOJ PELUICHHS U IOJTYYEHHBIN
OTBET.
5. Uepe3 koHibl oTpe3ka AB um ero cepeaquny M mpoBeAeHbl NapajlieiabHbIE
npsiMbIE, MEPECEKAIOIINEe HEKOTOPYIO MIOCKOCTh B Toukax Ai, B> u M; Halinure
IuHy oTpe3ka MM, ecnu orpe3ok AB He mepecekaeT IUIOCKOCTh U €Cld
AA1=6,8cm, BB1=7,4cMm.
(2 6anua)
6. IIpssmeie AC, AB u A/l momapHo nepnenaukyispasl. Haiigute otpe3zok C/I,
eciu AB=5 cm, BC=13 cm, AJI=9 cwm.
(2 6anna)
7. 3 TOYKHU K TMJIOCKOCTH TMPOBEICHBI JIB€ HAKJIOHHBIC. Haiinute mMHBI 00IIero
NEPHEHANKYJIAPA, €CIW MPOEKIHMH HAKIOHHBIX OTHOCATCA KakK 2:3 W JJIMHBI
HAKJIOHHBIX paBHBI 23 ¢cM 1 33 cMm.
8. Haueptuts ky6 ABCJIAIBiCi/l;. Iloctpouts Touky KEAB, touxy MERAC
orpesokx PEEA.B.C..
(2 0an1a)

JlonmosiHuTEIBbHAS YACTh

[Ipy BhIMONHEHUM 3afaHUs 9 3anmMIIUTE XOJ, OOOCHOBAHHME PEIICHUS U
MOJIYYEHHBIN OTBET.
9. Pa36uth uBeTHUK Kpyrioi ¢opmbl (R=2 M) Ha YacTu pa3nMYHON IUIOIIAJIH.
PaccuuTaTh KOJIMYECTBO CAXKEHIIEB LIBETOB ISl Kaxaoro cekropa. Odopmuth
CXEMY.
(3 0an1a)
Kiroun:

Homep

1 2 3 4 5 6 7 8 9
3aJaHus

OtBer B B b A 7,1 15 9

Pasnen Ne3. KoopanHaThl M BEKTOPBI
Tema 3.4. Pemienue 3apau. KoopanHarel 1 BEeKTOPbI
Teopernueckue BONPOCHI I MOATOTOBKH
K KOHTPOJIbHOM padoTte Ne3:

1. W3 4gero coctonuT mpsAMOYroJibHasi CUCTEMA KOOPAMHAT B IpocTpaHcTBe? Ecin
TOYKAa JIEKUT B IUIOCKOCTH XY, Kakas KOOpAWMHATa y Hee Hyueas? llpusenure
IpUMep KOOPAMHAT TOUKHU A, KOTOpas JIEKUT Ha OCH Z.

2. PackpoiTe NOHATHE «BEKTOP».

3. Kak HaliTu KoOpAMHATHI BEKTOpa?
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Ilepeuncnure 1 pacKpONTE NMPABWIIA CIOKEHNS BEKTOPOB.
Kakue BeKTOpbl Ha3bIBAKOTCS KOJJIMHEAPHBIMU?

Kakue BeKTOpbI Ha3bIBAIOTCS NEPIICHANKYIIPHBIMU ?
UeMy paBHO CKISIPHOE MTPOU3BEICHUE BEKTOPOB?

Kak HaliT BEKTOpHOE TPOU3BEICHUE BEKTOPOB?

© NNk

9. Uemy paBeH yroia MexJly BEKTOpamu?
10. ITpuBenute npuMep MaTpUIlbl 2X2.
11. IIpuBenute npumep MaTpuibl 3x3.

KonTposbHas padora Ne3.

«JlekapToBBI KOOPAMHATHI B MPOCTPaHCTBE. BekTopsl B ipocTpancTBe. ClioKeHue
Y BBIYMTAHHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4UCio. KoMIiaHapHbIE BEKTOPHI.
CxkansipHoe mpou3BeICHHE BEKTOPOB. Pa3noxkeHue BEKTopa 1o TpeM
HEKOMILTaHApHBIM BekTtopaMm. [Ipocrenmme 3anaun B koopanHarax. KoopauHarsl
BEKTOpA, PACCTOSIHUE MEXKY TOUKAMH, KOOPJIMHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
MPOM3BEJICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEKIY BEKTOPAMH, YTOJI MEXKIY
MPSMOM U TIIOCKOCTBIO, YTOJI MEXKAY MIOCKOCTAMI.
Oobs3aresibHAsA YaCTh

Ilpu pewenuu 3a0anuti 1-4 3anuwiume npaguibHblil OMeem u3 yemolpex
NpPeOIOHCEHHDIX.

1. dansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 HUX JIekaT Ha
KoopauHaTHOM npsimMon Oy?
A)A;B)B; B)C; ') 1.
(1 6amn)
2. Kakue u3 BekropoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBisroTCs
SIUHUYHBIMU?
a) a;
b)c;
C) B;
d)p.
(1 6am)
3. Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) koJstMHEapHbI?
a) a, B;
b)c, B;
c)a,c;
d) KoJITMHEapHBIX BEKTOPOB HET.
(1 6am)
4. lanwt Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHOI KaKoro oTpe3Ka sIBISETCS
touka M(0,3,4)?
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a) AB;
b) BC;
c) AC;
d) CB.
(1 6am)

[Ipu BbIMOTHEHUM 3aJaHUU 5-8 3aNMUIINTE XOJ PEIICHHS U TMOJTYyYECHHBIH
OTBET.
5. lanet  BekTopnl a(-6,0,8), B(-3,2,-6). Haiinute ckansipHoe TMPOU3BEICHUE
BEKTOPOB.
(2 6as1)
6. I1pu Kakux 3Ha4YCHHUAX a BEKTOPHI a(4,11,2),B(1,2,11) nepreHIuKyJIIpHbI?
(2 6as1)
7. Hansl Bexktopsl a(-6,0,8), B(-3,2,-6). HaitauTe KOCHHYC yIila MEK1y BEKTOpPaMHU.
(2 0an1a)
8. Hokaxure, uro 4dethipéxyroiabHuk ABCJI sBisiercs pomOom, ecnu: A(6,7,8),
B(8,2,6), C(4,3,2), 1(2,8.,4).
(2 6anna)

JlonosiHUTEILHAS YACTh

[Ipu BeIMONHEHHMH 3anaHus 9 3aNUIINTE XOJ, OOOCHOBAHHME PELICHUS U
IIOJTyYEHHBIN OTBET.

9. Maket kJIyMOBI NPEJICTABJICH Ha KOOPAUHATHOM muiockocTu. HaitauTe miomaas
KITyMOBI (YETHIPEXYTOJIbHUKA), BEPIIMHBI KOTOPOro UMEIT KoopauHathl (8;0),

(10,-8), (2,-10), (0;2).

]

_Ol 2 8 10 =
(3 0a1a)
Karoun:
Homep
1 2 3 4 5 6 7 8 9
3aaHusA
OTBer B B A B -30 -1 -3/7 68

Pasznen 4. OcHoBbl TpUroHomerpuu. Tpuronomerpnueckne GQyHKUNH
Tema 4.10. Pemenne 3anga4. OcHOBbI TPUTOHOMeTpHH. TpUroHOMeTpHUYecKHe

byHkuun
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Teopernyeckue BONPOCHI AJIsl MOATOTOBKH
K KOHTPOJIbHOH padore Ne4:

1. Yemy paBeH yroia B OAWH pajuaH?
2. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra (PyHKIHUS y=SInX NPUHUMAET
MOJIOKUTENIbHbIC 3HAYCHUSA?
3. B Kakux UeTBepTSIX TPUTOHOMETPUUECKOTO Kpyra (QyHKIHS Y= COSX
MIPUHUMAET OTPULIATENIbHbIC 3HAUEHUSA?
[Iponomxute onpenenenune: « CHHyC OCTPOro yria - 3T0...».
[Ipomomxute onpenenenune: «Kocunyc octporo yria - 310...».
[Iponomxure onpenenenue: « TaHreHc ocTporo yria - 310...».
CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUYECKOE TOKIECCTBO.

© =N W

Uemy paBHO mpou3BeicHHE tgx*ctgx?
9. Yemy pasen sin(2x)? ChopmyaupyiTe npaBUio BEIYUCICHUS.
10. Yemy paBen cos(2x)? ChopmynupyiiTe NpaBUIO BHIYUCICHHUS.
11. Ilepeuncaure TPUrOHOMETPUUYECKHUE (PYHKIINH, YKAKHUTE UX TEPHUOIBI.
12. Yemy paBeH nepuo GpyHKIUHA y=cos(4x)?
13. emy paBen nepuo i GyHKIUU y=cos(x/4)?
14. Onpenenute 061acTh 3HaAUCHUST QYHKIIUU Y=3¢0S(5X)?
15. [lepeuncnure criocoObl perieHus: TPUrOHOMETPUYECKUX YPABHEHHM.
16. PackpoiiTe anropuTM peuieHus OJJHOPOIHBIX TPUTOHOMETPUUYECKUX YPABHEHUN
NEPBOT0 MOPSIKA.
17. PackpoiiTe anropuT™ peieHns OJHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUIN
BTOPOIO MOPSAKA.
KonTponbnas padora Ne4.

«IIpeobpa3oBaHyie TPUTOHOMETPUUECKUX BhIpaxeHUi. Pemienne
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB, B TOM YHUCJIE C UCIOJIIB30BAHUEM
CBOMCTB (hyHKIIUI».

O0s13aTesIbHAsE 4aCTh

[Ipu pemenun 3agaHuil 1-4 3anumuTe NPAaBWIBHBIM OTBET M3 YETHIPEX
PEII0KEHHBIX.

AB

1. B AABC sinC=AC, Kakast u3 CTOpOH siBjisieTcst Tunoreny3oii AABC?
a) AB;
b) AC;
c) BC;
d) CB.
(1 6ax)
2. YTII0M Kakou 4eTBepTH sABisieTcs yroa a=400°7
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a) L;
b) II;
c) I11;
d)IV.
(1 6an)
3. Kakue u3 QyHKIMA SABISIOTCSA YETHBIMU?
a) y=sin X;
b) y=cos x;
c) y=tg X;
d) y= ctg x.
(1 6am)
4. Kakue 13 yucen sIBISIOTCS KOPHEM YpaBHEHUs cos X = 1/27
a) x=m/6;
b) x=n/3;
) x=m/2;
d) x=2n/3;
(1 6asw1)
[Ipu BBITTOTHEHNN 3a0aHUH S5-8 3aNIMIIMTE X0 PEIICHUS U MOJy4EHHBIN OTBET.
5. Beraucnure: sin /2+ cos w/2.
(2 6anna)

V2 . V2
. 4arccos— - 4arcsin(——)
6. Haiiiute 3HaueHHE BBIPAKEHUS 2 2

(2 6anna)
7. TlokaxkwuTe TosxkaecTpo: 251N(T/2+0) + cos(T — &)= cosat.
(2 6an1a)
8. Pernre ypaBHenue: sin® X - 4 sin x + 3 =0,
(2 6anua)
JlonmosiHuTEIBbHAS YACTh

[Ipu BBIMOTHEHWHU 3a7aHUs 9 3amMUIIUTE XOJ, OOOCHOBAHHE PEIICHHS H
MOJIYYECHHBIN OTBET.
9. (3 6aya) Pemure cuctemy ypaBHEHUM:

X+y=m
{sinx+ siny =2

(3 0an1a)
Kuoun:
Homep 1 2 3 4 5 6 7 8 9
3alaHunn
OtBet b A B b 1 21T - g +2m, |G+ 2n; >+
nez 2mn),
nel’z
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Pasznen 5. KommiiekcHbIe Ynca
Tema 5.3. Pemienne 3agau. KommniiexkcHbie 4yncja
TeopeTnueckue BONPOCHI 1JIs1 MOATOTOBKH

K KOHTPOJILHOM padoTe NeS:
OrnpeneneHne KOMIUIEKCHOTO YHCIA.
OnpeneneHne MHUMOW €TUHHULIBI.
Kakune KoMIUJIEKCHBIE YHCiIa HAa3bIBAIOT PABHBIMU, COMPSKEHHBIMU?
JlaTh onpenieieHne CyMMBI JBYX KOMIUJIEKCHBIX YHCEN.

1
2
3
4
5. Jlatb onpeneneHue Npou3BeICHUs ABYX KOMIUIEKCHBIX YUCEIL.

6. JlaTe onpeneneHne 4aCTHOrO IBYX KOMIUIEKCHOTO YHCIIA.

7. Kak n300paxkaroTcsi KOMIUIEKCHBIE YHCIIa HA KOOPJIUHATHON MJIOCKOCTH?

8. JlaTh ompeneneHre MOLYJS U apryMEHTa KOMIUIEKCHOTO YHCIIA.

9. 3amucarb GopMyIy s HAXOXKIESHUS MOIYJISI KOMILIEKCHOTO YHCIIA.

10. Kak HailTH apryMeHT KOMIUJIEKCHOTO yucia’?

11. 3anucarb 00U BUI KOMILJIEKCHOTO YKCIIa B TPUTOHOMETPUUECKOU (popMme.

12. 3anucarb 00U BUI KOMILJIEKCHOTO YKCIIa B MOKa3aTeabHOM (hopme.

KonTpoabHas padora NeS.

«lITonsiTne KoMIIEKCHOTO yncia. ConpsyKeHHbIE KOMIUIEKCHBIE YUCIa, MOIYJIb U
apryMEeHT KOMIUJIEKCHOTO yncia. @opMa 3anucy KOMIUIEKCHOTO Yucia
(reomeTpuueckas, TPUTOHOMETPHYECKAs, anreOpanyeckas). ApudmeTnaeckue
JIEUCTBUS C KOMIUIEKCHBIMU YUCIaMU».

Oobs3aresqbHAsA YacTh

IIpn pemenun 3amaHui 1-5 3anumuuTe NMPAaBWIBHBIM OTBET M3 YETHIPEX
MPEITI0KEHHbIX.
1. Cymmoit uncen (2-91)+(6-1) sBnsercs
a) 8+10i
0) -7+51
B) 8-101
(1 6am)
2. Haiinure Monysib KOMIUIEKCHOTO yKciia 2+31
a) V5
6) V13
B) 13
(1 6am1)
3. IlpousBenenue uucen (1-21)(3+41)
a) 11-21
0) 3-81
B) 11+21
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(1 6am)
4. KoMIUIEKCHO-CONPSKEHHBIM J1JI urciia 2-81 siBsieTcs
a) 8-21
0) -2+81
B) 2+8i
(1 6ama)
5. Pe3ynbraTtom npousBeneHus urcen (5+21)(5-21) ABaseTcs 4ucio
a) 29
0) 291
B) 21
(2 6as)
JlonmosiHMTEIBLHAS YACTh

[Ipu BBIMOTHEHWHU 3a7aHUsl 6 3aMHINATE XOJ, OOOCHOBAHHE PEIICHUS H
IIOJTy4YE€HHBIN OTBET.
6. Yucno 3-41 npeacTaBUMO B TPUTOHOMETPUUYECKON (hOpME B BHUJIE
a) 5(cosd+ising)
0) 7(cosd+ising)
B) 3cos¢-4isind
(3 6am)
Kuarouu:

Homep 3apanus 1 2 3 4 5

=)

OtBer B §) a B a §)

Pazgea 6. IlpousBognas pyHkuum, ee npuMeHEHUe
Tema 6.11. Pemienne 3axau. IIpoussoanbie pyHKunM, ee mnpuMeHeHUE
Teopernueckne BONPOCHI il MOATOTOBKH

K KOHTPOJILHOM padoTe Ne6:
IIponomxure onpenenenue: «llocaeqoBaTebHOCTD - 3TO...».
[TpuBenute npumep apupMeTUIECKON TPOTrPECCHH.
[IpuBenuTe npumMep reOMETPUIECKON IPOTPECCHUMN.
[IpuBenuTe npuMep GECKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MPOTrPECCUU.
[Iponomxure onpenenenue: «IIponssoanas - 3710...».
Packpolite reomeTpuyecKnuii CMbICI TPOU3BOJHOM.
[Iponomxure onpeaenenue: «KacarenbHas - 3TO...».

X NNk WD =

Packpoiite huzndeckuii CMbICI TPOU3BOIHOM.

e

HCpCLH/ICJ'II/ITC IMpaBrJia BBIYUCIICHUA IIPOU3BOJIHBIX.

p—
S

. Uemy paBHa TpOU3BOAHAS CTETICHHON (DYHKITHH?

[E—
[E—

. UeMy paBHa NMpOW3BOIHAS TPOU3BEICHUSA?

p—
[\

. Uemy paBHa poOU3BOAHAS YACTHOTO?

—
(O8]

. Uemy paBHa MpOU3BOAHAS CIONKHOU PYHKIIUN?
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14. Chopmynupyiite mpu3Hak Bo3pacTanus QyHKIUH.
15. ChopmynupyiiTe npusHak yObIBaHUS PYHKIUU.
16. ChopmynupyiiTe npu3HaK TOUKH MaKCUMyMa (DYHKIIMH.
17. Chopmynupyiite npu3sHaK TOUKH MUHUMYMa (QyHKLUU.
18. CocraBbTe anropuT™M pelieHHs 3aJad Ha HaxOXKICHHsS HauOOJbIIEro U
HAaWMEHBIIEro 3HaYCHUS (PYHKITUU Ha OTpe3Ke?
19. CoctaBbTe aJITrOPUTM HCCIEIOBAaHUS U TOCTPOEHUS rpaduka (QYHKIHH C
MTOMOILBIO MPOU3BOTHOM.
20. Kak HaliTu BepTUKAJIbHYIO aCUMIITOTY rpauka GyHKIUHU?
KonTposbHas padora Ne6.

«Dopmyibl ¥ npasuiia gudpdepenunpoBanus. MccienoBanue GyHKIUH C
OMOMIBIO MTpou3BoAHON. HambombIee 1 HauMeHbllee 3HaYeHUsT QyHKIIUN.
O0s13aTesIbHAsE 4aCTh

IIpn pemenun 3amaHui 1-4 3anumuuTe NPAaBWIBHBIM OTBET M3 YETBIPEX
IPEII0KEHHBIX.
1. Yemy paBHa npou3BoaHas GYHKIHU y=COS’X?
a) V'=- sin’x;
b) ¥'=- 2_s_1'n2x; _
)Y '=-2C0s X sinx;
d) y '=2C0S X.
(1 6am)
2. Tlo kaxoit u3 GopMyJ BEIUUCISAETCS MPOU3BOIHAS TIPOU3BEICHUS?

a) (u+v) '=u'+v';

b) (uv) '=u'v+uv’;
., - uv—uwv
C) | (;) oz
a) (FaG))r=fr(a(x))*gr (x).
(1 6am)
3. Pemmre ypasuenue ' (x)=0, eciu f(x)=3x? - 6x +4. BeiOepure oTBeT.
a) 1;
b)-1;
c) 4
d) -4.
(1 6am)
4. Ha pucyHke n3obpakeH rpaduk npou3BogHON QPyHKIHUH f(Xx), ONIpPEACICHHON Ha
untepBasie (-10; 8). Halimure kKoanyecTBO TOYEK MakcumMyma (GyHKIUHU f(X) Ha

otpeske [-9;6].
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V= f"(.\l

5 |

-10 o o] 1 | 8

A)5;b) 4;B)2;T) 3.

(1 6a)

[Ipy BBIMOTHEHHMH 3aJaHUK S5-8 3aIMIIMTE XOJ PEIICHHS U ITOJTYYECHHBIN
OTBET.
5. MarepuanbHas TOYKa JIBUKETCS IPSIMOJINHEWHO 1o 3aKOHY

RN S S -
x(t) = —t" + 61" — 41" + 5t 5(rzxe X— pacCTOSHUE OTTOYKH OTCYETa B METpax,

t— BpeMs B CEKYHJaX, H3MEPEHHOE ¢ Hayaja ABvxkeHus). Haiiaure ee ckopocth (B
M/C) B MOMEHT BpeMeHH t — 3 c.

(2 6anua)

6. Ha pucynke u3obpaxén rpapuk ¢ynkuuu y= f(X) u kacarenpbHas K HEMY B

Touke ¢ abcuuccoi Xo. Haliaure 3nauenue npousBoaHol ¢pyHkuuu f(X) B Touke Xo-
VA //

(2 6an1a)

{_x—lz_}(x+3_} >0
7. Pemnre HepaBencrBo: (X 8)
(2 0ann1a)

8. Hcenemosath GpyHkuio f(x)=x> - 3x 1 HOCTPOUTH €€ rpaduK.
(2 6anua)
JlonosiHuTEILHAS YACTh
[Ipu BbIMONHEHHMH 3aAaHus 9 3amuIIUTE XOJ, OOOCHOBAaHUE pEIICHUS U
IIOJIy4YE€HHBIN OTBET.
®dupme «CamoBoay» BBIAEIAIOT y4acTOK 3eMiH miomanso 100 M2, Tpemiaraor
YEeThIpE y4acTKa pas3HbIX pazMmepon: 25x4; 20x5; 12,5x8; 10x10. Kakon ydactok

omobput aupektop ¢upmbl «CamaoBOIy», YYHTHIBAas, 4YTO HEOOXOauMO OyaeT
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MOCTaBUTH 3a00P MO NMepuMeTpy?

(3 6anna)
Karouun:
Homep 1 2 3 4 5 6 7 8 9
3afaHus
Orser B b A B 8 1,25 | (-3;2), - 10x10
(8 +o°)

Pazgen 7. MHOrOrpaHHMKH M TeJIa BPALlEHUA
Tema 7.17. Pemmienue 3aga4. MHOTOTPpAHHUKH U TeJIa BPAIleHUSA
TeopeTnueckne BONPOCHI I MOATOTOBKH
K KOHTPOJIbHO# padore Ne7:
[Ipomomxute onpenenenne: « MHOTOrpaHHHK - 3TO...».
[Iponomxure onpenenenue: «lIpusma - 31o...».
[Iponomxute onpenenenue: «I[IpssMOyTobHBIN TapaIIeIenunes - 3TO...».
[Iponomxute onpeaenenue: «Kyo - 3710...».
[Iponomxute onpenenenue: «[lupamuna - 37o...».
CdopmynupyiiTe CBOWCTBO O MIPOTUBOJISKAIINX IPAHAX Mapasuiesieunea.
CdopmynupyiiTe CBOMCTBO O JUATOHAISIX IMapallIeIeIuIIea.

X NN hE DD =

ChopmynupyiiTe CBONCTBO O JUaroHald U JUHEUHBIX  pa3Mepax
IPSIMOYTOJIBHOTO Mapajuiejenunesaa.

9. Kakas npu3ma Ha3zpIBaeTCs IpsIMOM?

10. Kakas npu3ma Ha3pIBaeTCs IPaBUIBLHOM ?

11. PackpoiiTe moHATHE «IIPABUIbHAS TUPAMHIAN.

12. Yro Takoe anodema npaBUIbHON TUPAMUIBI?

13. B yem oTiinurie NOJTHOM MOBEPXHOCTH MPU3MBI OT OJIHOM OBEPXHOCTHU
UpaMUJIbI?

14. Chopmynupyite TEOpEMY O BBIUUCICHUN OOKOBOI MOBEPXHOCTH MPSIMOI
MIPU3MBI.

15. ChopmynupyiiTe TEOpEMY O BBIYMCICHUN OOKOBOM MOBEPXHOCTH MPABUILHON
MAPAMHU/IBI.

16. HazoBute mpeameTsl u3 Baiied mpo(ecCHOHANBbHON AESTENbHOCTH, KOTOPHIE
UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. Kakue = MHOTOrpaHHUKHM  Ha3bIBalOTCS  IpaBWibHbIMH?  [lepeuncnure
MpaBUWIbHbIE MHOTOTPAHHUKH.

18. ITponomxkure onpeaenenue: «Llunuuaap - 31o...».

19. ITponosxkure onpeaenenue: «KoHyc - 310...».

20. Ilponomxkure onpeaeneHue: «Y CEUeHHbI KOHYC - 3TO...).

21. Ilponomxure onpenenenue: «Ilap - 3to...».

22. Yro ABnsieTcs BBICOTOW YCEUEHHOTO KOHYyca?
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23. Yto sABISETCS OCEBBIM CEUYCHUEM LWIMHApPA, KOHYCa, YCEYEHHOrO KOHYCAa,
mapa?
24, Tlepeuncnure eIUHUIBI U3MEPEHHUS TUIOIIAIU, 00beMa.
25.UeMy paBHO OTHOIICHHE IUJIONIQJCH ITOBEPXHOCTEH MOMOOHBIX GUTYp B
MPOCTpPaHCTBE?
26. Yemy paBHO OTHOIICHHE 00HEMOB MOJOOHBIX PUTYDP B MPOCTPAHCTBE?
27. HazoBute mpeaMeTsl U3 Bamield MpOoPECCHOHAIBHON JESTEIHHOCTH, KOTOPHIS
UMEIOT (DOPMBI TEJT BpAILICHHUS.
KonrpouabHasi padora Ne7.
«O0BEMBI U TUIOIIAN TTOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpPAIICHUS.
Oo6s13aTesIbHAsA YaCTh

[Ipn pemenun 3agaHuii 1-4 3anumuTe NPAaBUWIBHBIM OTBET U3 YETHIPEX

MPEITIOKEHHBIX.

1. B kakux equHUIIAX H3MEPSAETCS TUIOMAAh TOBEPXHOCTH MHOTOTpAaHHUKA?
a) B rpajycax;

b) B MeTpax;

C) B KBaIpaTHBIX METPax;

d) B IByrpaHHBIX Tpagycax.

(1 6asw1)

2. ITmonraib GOKOBOM MOBEPXHOCTH MPU3MBI BEIYHCIIICTCS 110 (hOpMYJIE:
a) S = Seoxt 2 Socu;

b) Seox =Pocs™H;

¢) S = beox + S Socs;

d) Seox =2Pocs™H.

(1 6amn)

3. Uto sIBIIS€TCS OCEBBIM CEUEHHUEM yCEUEHHOTO KOHyca?

a) paBHOOEIPEHHBIN TPEYTOIbHUK;

b) paBHOOEApEHHAS Tpanelus;

C) MPSIMOYTOJIbHUK;

d) mpsiMoyTrobHas Tpanenus.

(1 6amn)

4. Kakas ¢urypa moiydaercs MPU BPAIICHUH MPSIMOYTOJBHOTO TPEYTOJbHHUKA
BOKPYT OJHOTO U3 CBOMX KaTETOB?

a) KOHYC;

b) yCcedeHHBIN KOHYC;

C) MUpaMu/Ia;

d) yceuennas nupamuja.

(1 6am)
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Ilpu evinonnenuu 3adanut 5-8 3anuwume X000 peuwieHus U NOJYYEHHbLU
omeem.
5. PeOpo ocHOBaHMSI NpPaBWIIBHOW TPEyroiabHOM mupamuiabl 3 M, anodema 6M.
Haiinure miomaas 60KOBOH MOBEPXHOCTH TUPAMU/IBI.
(2 6anna)
6. luaronans kyOa paBHa KOpeHb U3 588. HaliIuTe €ro 00BbEM.
(2 0an1a)
7. IIpAMOYTroNIbHUK CO CTOPOHaMH 8CM M 3CM BpamlaeTcsi BOKPYT OOJbIIei
ctopoHbl. Haiimure o00beM, miomann OOKOBOM U TOJHOW MOBEPXHOCTEH
IIOJIyYEHHOI'O TeJa.
(2 6anna)
8. BoIuMCIHUTh MOBEPXHOCTh KPOHBI KyCTapHHKA, UMEIOIIEro (opmy 1apa paauyca
0,5 M. B oTBeT 3anummTe 4uCIIo, ASJICHHOE HA 7.
(2 0an1a)

JlonoTHATEeIbHAS YACTh
[Ipy BhIMONHEHUM 3afaHUs 9 3amMIINTE XOJ, OOOCHOBAHHME PEIICHUS U

MOJIYYEHHBIN OTBET.
9. Co3marb  Mozenb  KIyMObl, wumeromeid ¢GopMy  KOMOMHUPOBAHHOTO
reOMETPUYECKOTO Teja, BBIOJHUTh HEOOXOIUMBbIE pacyeThl (IJIOWIAh, OO0BEM,
KOJIMYECTBO U BUJIbI CAKEHIIEB).
[Tpenanonaraemsle MOAENN KIIyMO:

4'4

(3 6ana)
Karoun:
Homep 1 2 3 4 5 6 7 8 9
3afaHuA
OtBer B b b A 27 2744 | 72 1 -
48 ;
64 m

Paznen 8. IlepBooOpasnas pynknun. [IpaBuia HaxoxkaeHUs: NePBOOOPA3HBIX
Tema 8.6. Pemrenue 3agau. IlepsooOpa3zHas pyHkuuHu, ee IpUMEHEHUE
TeopeTnueckune BONPOCHI I MOATOTOBKH

K KOHTPOJILHOM padoTe Ne§:
1. Ilponomxkure onpenenenue: «Oynkus F(x) Ha3bIBaeTcs ...».
2. PackpoiiTe reoMeTpu4eCKUM CMBICI ONPEAEIEHHOTO NHTETpasa.

3. Ilponosxure onpenenenue: «KpuBonnHennas Tpamnenus - 310...».
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4. Chopmynupyiite popmyny Herotona-JleitOnuna.
5. B uem 3akmtouyaercst oO1uii BUJ BCEX MEPBOOOPA3HBIX ?
6. [lepeunciure npaBuia BEIYUCIECHUS HHTETPAJIOB.
KonTposbnas padora Ne8.
«IlepBoobpa3nas ¢bynkuuu. [IpaBuna HaxoxaeHUs epBo0Opa3HbIX. Ee
IPUMEHEHUEY.
[Ipu pemienun 3agaHuil 1-4 3anumInTe NPAaBWIBHBIM OTBET U3 YETHIPEX
IPEII0KEHHBIX.
1. lns xakoit u3 pynkumit pynxuus F(x)=x3-3x*+] sBusercs neppooOpaszHoi?
a) f(x)=3(x>-2);
b) f(x)=3x(x3-2);
¢) f(x)=3x>-6x+];
d) f(x)=3x3-6x.
(1 6amn)
2. ana dynkuus f(x)= 3x*+1. Uemy pasna F(1)?
a) 2;
b)4;
c) 6;
d) 1.
(1 6amn)
3. O0mwmit Buj BcexX mepBoooOpa3HbIx s f(x)=sinx?
a) F(x)=cosx+C;
b) F(x)=-cosx+C;
c) F(x)=tgx+C;
d) F(x)=-tgx+C.
(1 6amn)

Jf xdx.

4. Boluuciaute onpeesieHHbI HHTerpa
a)-1;
b) 1;
c)-1,5;
d)1,5.
(1 6amn)
[Ipn BpIMONMHEHHM 3aJaHUK S5-8 3aMUIINTE XOJ PEUICHUS U IOJTYyYECHHBIN
OTBET.
5. SBngercsa mu F(x)=x>-3x+1 mepsoobpaznoii aua pynkuun f(x)=3(x>-1)?
(2 6anna)
6. 3amaiite mepoobpasHyro F(x) mmg Qynxumm f(x)=3x>-2X, €CIIM HM3BECTHEI
koopauHatel Touku M (1,4) rpaduka F(x).
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(2 6ann1a)

7. Ha pucynke uzobpaxen rpapuk ¢pyHkuuu y=f(x), onpeneiaéHHoil Ha HHTepBaje
(-3; 11). Haitnure Haumenbluee 3HaueHue Gpyukuu f(x) Ha orpeske [2; 9,5].

(2 6anna)

y
A | I L¥= H:_J

AN
A . J I\

[ \ £
) J \lll
NN \|
T TN NIk

8. Ha pucynke wuzobpaxen rpaduk Hekotopoit ¢yukiuu y=f(x). I[loas3ysce
(x)dx.

Y

5
PHUCYHKOM, BBIYHCJIIUTC OHpCI[GJIGHHBIﬁ HHTCI'pal fl 7
YA

4 v=f(x)

[ 7] S —

|
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JlonmoiHUTEIbHAS YaCTh
[Ipu BhIMOSHEHMM 3alaHusl 9 3amUIIUTE XOJ, OOOCHOBAHHME PEIICHUS U
IIOJIy4YE€HHBIN OTBET.
9. BpUUCIUTH MIOMAb KIYMOBI, IEPUMETP KOTOPOM OTPaHUYHMBAIOT JIMHUU

y=0, y=X, y=-2x+6. Pemuts n1Byms cnocobamu. CraenaTh YEPTEK.

(3 6anna)

Kuaoun:
Homep 1 2 3 4 5 6 7 8 9
3afaHun
OtBer r A b r na XX+ -3 12 3

Paznen 9. Crenenu u kopHu. CrenenHas GyHkuus
Tema 9.5. Pemienune 3anau. Crenenu u kopuu. CreneHnasi QyHKuust
Teopernyeckue BONPOCHI AJIsl IOATOTOBKH

K KOHTPOJIbHOM padore Ne9:
1. ChopmynupyiiTe onpeaeneHre CTeNeHHON (QyHKIIUH.
2. Ilepeuncnute CBONCTBA CTENEHHON (DYHKIIUHU C LIEJIBIM MTOKa3aTeIeM.
3. Ilepeuncinure CBOMCTBA CTENEHU C ACHCTBUTENIBHBIM NOKa3aTeneM. [IpuBeaure
IIPUMEDPBIL.
4. Ilepeuncnure cBOMCTBA KOPHS HAaTypalbHOU cTeneHu. [IpuBeanTe npumepsl
5. Ha 4to HeoOxomuMo oOpaTWTh BHHUMAaHHE MPU PEIICHUU HPPALUOHAIBHOTO
YPaBHEHUS YETHOM CTENEHU?
6. UeMy paBeH KOpPEHb YETHOW CTENEHU W3 OTpUUATENIbHOTO uucia? IlpuBeaute
npuMep.
7. UeMy paBeH KOpEHb HEUETHOW CTENEHH M3 oTpuuareiabHoro yucna? [Ipusegure
IIpuMep.
8. Ha uro ctoutr 0OpaTuTh BHUMAaHHUE MPHU PEUICHUH HPPAIMOHAIBHBIX, JTPOOHO-
palMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB?

KonTpoabnas padora Ne9.
«Omnpenenenne creneHHon GyHKmn. Vcronp3oBaHUE €€ CBOWCTB MPU PEIICHAH
YPaBHEHHU U HEPABEHCTBY.
Oo6s3aTesIbHAAA YaCTh

IIpn pemenun 3agaHuil 1-4 3anumuuTe NPAaBWIBHBIM OTBET M3 YETHIPEX
MPEIIOKEHHBIX.

1. Mexny KakuMH JIBYyMsI HaTypaJIbHBIMU YUCIAMU HAXOJAUTCS YUCIIO V192
a) 19 u 20;
b)2u 3;
c) 18 u 19;
d)3ud.
(1 6amn)

39



2. OnpenennuTe KOPeHb ypaBHEHHS X =125

a) 3;

b)-3;

c) -5;

d)Ss.

(1 6amn)

3. Pacrnionoxxute B MOPsiIKE BO3pACTaHUs YHCIIA: 2; {5 V17
a) 2; 3\/5_, W:

b) 2; W} 3\/5_,

¢) 52 W
d) \V17; 2; V5.
(1 6a)

4. YMHOXas 4KClIa C OQUHAKOBBIM OCHOBAaHUEM, X CTEIICHH..."?
a) YMHOXaeM;
b) nenum;
C) CKJIaJIbIBaeM;
d) oTHEMaeM.
(1 6asw1)

[Ipy BBIMOJTHEHMM 3aJaHUK S5-8 3aIUIIMTE XOJ PEIICHHS U IOTYYEHHBIN

OTBeET.
@558 29
5. HalinuTe 3Ha4enue BeIpaxkenus <" mpu a=7.
(2 0ann1a)
(VI2+vB)
6. Haiiiute 3Ha4eHNE BBIPAKEHUS 10+V9%6
(2 6anua)

7. PaccTosane oT HaOmMIOaTenas, HaXOISIIETocs Ha HEOOJbIIONM BhICOTE h

KHJIOMETPOB HaJl 3eMJIEH, 10 HaOJII01aeMOM UM JIMHUU TOPU30HTA BBIYUCIISIETCS 10

bopmyie I=VIRL pe R6400 o — paguyc 3emuin. C Kakol BBICOTBI TOPU30HT

BHUJIEH Ha paccTosiHUM 48 KunomMeTpoB? OTBET BbIPA3UTE B KMJIIOMETpax.
(2 6anna)
8. Pewmnte ypaBHeHne V32— 1=2.
(2 6an1a)
JonmosiHuTEIBbHAS YACTh
[Ipn BbIMOTHEHMM 3aJaHusl 9 3anuIIUTE X0/, OOOCHOBAaHHUE PEIICHUS U

IIOJTyYEHHBIN OTBET.

y=4x
9. Pemmre rpaduuecku cuctemy ypaBHEHUI: {Y =X
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(3 6anua)

Karouun:
Howep 1 2 3 4 5 6 7 8 9
3aaHuA
OtBer b r B B 49 2 0,18 -36 (1; 1)

Paspnen 10. IToka3zareinbHas pyHKIUA
Tema 10.4. Pemienne 3apau. IlokasarenbHasi QyHKIUs
TeopeTnveckue BONpoCkI AJisl NOATOTOBKH

K KOHTPOJILHO# padore Nel(:
1. ChopmynupyiitTe onpeaeneHue nokazaTeabHoOu QyHKIUY.
2. Ilepeuncnure cBOWCTBA MOKA3aTEIbHON PYHKIUY.
3. [lepeunciute crocoObl peleHus MoKa3aTebHbIX YPaBHEHU.
4. Chopmynupyiite npaBUIo peuieHus: IPOCTEHIINX MOKA3aTEIbHBIX HEPABEHCTB.
5. B dyem 3akmrouaercs rpaduUecKuii crmoco0 peieHus: ypaBHEHUM.
6. [IpuBenure npumep GyHKIUOHATHHOM 3aBUCUMOCTH IMOKA3aTENbHOU (DYHKIIMH
W3 peallbHOU KU3HU.

KonTposbnas padora Nel(.
«PereHne mokazareabHbIX YPABHEHUN METOIOM YPAaBHEHHUS MMOKA3aTEIIeu U
METOJOM BBEJICHUS HOBOM MEepeMEHHON. Pelnienne noka3arenbHbIX HEPABEHCTBY.
Oobs3aTesqbHAA YACTDH
[Ipu pemenuu 3agaHuii 1-4 3anumnTe NPAaBWIBHBIM OTBET U3 YETHIPEX

PEIOKECHHBIX.
1. IIpu xakom 3HaUeHUH a PyHKIUs y=a* yObIBaeT Ha BCEil 001acTH ONpeaesieHus?
a) a=4;
b)a=8,25;
c) a=1/8;
d) a=-~/§.
(1 6amn)
2. Ha pucynke m3o6paxén rpaduk (ynkmum Buma f(x)=a*. Haitnure 3naueHue
f(2).

YA

L
:

f(x)=a'

=Y

o1
a) 25;
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b) 5;

c) 32;

d) HeT BepHOTO OTBETA.

(1 6am)

3. ®ynknus 3agana hopmynoit: f(x)=(1)*. Yemy paBno (2)?
a)-1/4;

b) -4;

c)4;

d) v2.

9.(3 6amma) Pemute rpaduuecku cuctemy ypaBHEHUMH
(1 6asw1)

4. KopeHb ypaBHEHHS
a) 12,5;
b) 13;
c) 14;
d) 15.
(1 6asw1)
[Ipy BBINOTHEHUM 3aJaHUN S5-8 3aIUIINTE XOJ PELICHUS U IOIYYEHHBIN
OTBET.

3-5*3'=12

5. Haliiute KOpeHb ypaBHEHUS
1< ?"'léfrg'?

6. CKOJIBKO LIEJIBIX PEIICHUH UMEET HEPABEHCTBO

(2 0ann1a)

_ A5—8x—x’
7. Haiiute TOYKy MakcUMyMa (yHKIHH > . :

(2 6anna)
8. B xome pacmama paauMoOaKTUBHOTO HM30TOMA €ro Macca YMEHBIIAeTcs IIo

m(t) =mgy-2"""
, TIe Mo—HayaabHas Macca U30TOMNaA, —BpPeMs, IPOLICAIIEE OT

Ha4yaJIbHOTO MOMEHTa, /— Mepuoj noiypacnana. B HadanbHBIM MOMEHT BpeMEHU
Macca uzotomna 184 wmr. Ilepuon ero momypacmana cocrtasiser 7 muH. Haiigure,
yepe3 CKOJIbKO MHUHYT Macca u3orona OyeT paBHa 23 Mmr.
(2 0as1a)
JdomosiHuTEIBbHAS YACTh
[Ipu BbIMONHEHMM 3a7aHUsl 9 3amMIIATE XOJ, OOOCHOBAHHME PEIICHUS H
IIOJTyYEHHBIN OTBET.
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y—2x=0
. {y —25=0
9. Pemnre rpaduuecku cucteMy ypaBHEHUN

Kiroun:

Homep 1 2 3 4 5 6 7 8 9
3alaHusl

OtBer B A B A 1 2 -4 21 (2;4)

Paspnea 11. Jlorapu¢gmsl. Jlorapudmuyeckas GpyHKkuust
Tema 11.7. Pemienne 3axa4. Jlorapugmsl. Jlorapudpmudeckass pyHkuus
Teopernyeckue BONPOCHI AJIsl MOATOTOBKH

K KOHTPOJILHO# padore Nell:
1. Chopmynupyiite onpeaeneHue JorapupMuueckon (pyHKIUH.
2. Ilepeuucnurte cBoicTBa JIOTapu(PMHUUECKON PYHKIUU.
3. [Iponomxkure onpenenenue: «Jlorapupm — 370...».
4. Yemy paBeH norapudm rnpousBeieHus?
5. Uemy paBeH jorapudm gacTHOTO?
6. [IpuBenurte mpuMepsl JorapuGMUYECKON CrIMpalid B IPUPOJIE U B OKPYIKAIOLIEM
MHpE.
7. Ha yTo cTouT 0OpaTUTh BHUMAHUE MIPU PEILIEHUH JOTapU(PMUUYECKUX YPABHEHHI
Y HEPaBEHCTB?
8. [lepeunciure ciocoObl petieHus JorapupMUIecKux ypaBHEHHH.
9. ChopmynupyiiTe  OpaBWIO  PELICHUS  MPOCTEHIIMX  JOrapu(PMHUUECKUX
HEPABEHCTB.
10. B uem 3axmrogaercs rpadudecKuii crioco0 penieHus ypaBHSHUM.
11. [lpuBeaute mnpuMep (PYHKIMOHAIBHOM 3aBUCUMOCTU JIOrapupMHUUECKOMN
(GyHKUMU U3 peaabHOM KU3HMU.
KonTpoabsnas padora Nell.
«Jlorapudmuueckas ¢pynkius. Pemenne npocredmmx gorapupMuuecKkux
YPABHEHHUI.

[Ipu pemenun 3agaHuil 1-4 3anumnTe NPAaBWIBHBIM OTBET M3 YETHIPEX
IPEII0KEHHBIX.
1. Kakas u3 ¢pyHKIIMN BO3pacTaeT Ha BCEH 00JIACTH OMPESTICHIS ?
2) f(x)=log: x;
b) f(x)=0,7%;

) f(x)=x"
f(x]|=lﬂg_l X.
(1 6am)
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fx) =1g==
2. YkaxuTe 00acTh onpeaeneHus QyHKIuu x+7
a) (-7:1.5);
b) (-00;-1,5), (7; +00).;
c) (-15:7);
d) (-00; -7), (1,5; +c2).
(1 6am)

log, < 4; logy < 0,4, logg « -
3. PacrooXuTh B [OPSIAKE BO3pACTaHUs: =0 Bos 5% 10B0,s 3

logy s 4; logos 0,4;10gg 5
a) .

1
b) logos 4;108 5 3 loggs 0,4
1
) 0805310805 04510805 4
1
d) logg s D.4;_ lﬂguj_;; loggs 4.
(1 6asw1)

4. Haiinute KOpeHb ypaBHEHHUS log, (5 —x) =2.

a) 11;
b)-11;
c) -3;
d) 3.
(1 6amn)
[Ipn BbIIONHEHMH 3aaHUM S5-8 3aNUIINTE XOJ PEIICHUS W IOJYYEHHBIN
OTBET.

log, 4
5. Onpenenute 3HAYCHUE BBIPAKCHHUSI loge 2 + loge 3 + 277527

(2 0ann1a)

6. Yka)kxuTe HauMEHbIIIee [EJI0€ pCIICHUC HCPABCHCTBA! lﬂgj(ﬁx - 4) > 2.

(2 6anua)
y=8In(x+7) —8x+3.

7. HaiimuTe TouKky MakcuMyMma QyHKITUU -~
(2 6anua)

8. Ins oborpeBa mMoOMeEIICHUsI, TeMIlepaTypa B KOTOPOM MOJJEPKUBACTCS Ha
ypoBHe T =15° uepe3 paaguatop OTOIUIEHHUS MPOMYCKAIOT ropsuyro Boay. Pacxon
npoxojsiiel yepe3 TpyOy pamuaropa Boabl m = 0,6 kr/c. Ilpoxoas mo TpyOe
paccTosiHUEe X, BOJia OXJaXJaeTcs OT HayajdbHOM Temmepatypsl Tx=91° 1o
temrneparypsl T, mpuuém

cm T —Ta Br-c

x =a—log, ) = 4200
1 - T-T, roe ‘ Kr-2C

— TEIJIOEMKOCTh BOJBI,
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"7 koo duieHT TerroooMeHa,

o =0.8 _ nocrosunas. Haiinure, o xakoi Temneparypsl (B rpagycax Llenbcust)

OXJIAIUTCS BOJIA, €CJIM JUTMHA TPYOBI paanaropa paBHa 144 m.

(2 6as1a)

JlonoJiHMTEIbHAA YaCTh
[Ipu BbIONHEHWM 3anaHus 9 3anuiiuTe XOJA, 0OOOCHOBAaHUE pEUICHUS U
MOJIYYCHHBIN OTBET.
y + 2x = log; 135 —log; 5

9. Pemute rpaduuecku cuCTeMy yYpaBHEHUU: {

2y—3x=6 '
(3 0a1a)
Knrouu:
Homep 1 2 3 4 5 b 7 8 9
3afjaHus
Otser A r A L 5 3 -6 34 | (0;3)

Pasznen 12. MHoKecTBO. JIeMeHThI Teopuu rpag)os
Tema 12.4. Pemenue 3agau. MHoxxkecTBa, rpadbl U X IPUMEHEHH e
TeopeTnueckune BONPOCHI IJI MOATOTOBKH

K KOHTPOJIbHO# padore Nel2:
CdopmynupyiiTe onpeseieHne MHOXECTBA.
[Iponomxkure onpenenenue: «OObeTUHEHNE MHOXKECTB — 3TO...».
IIponomxure onpenenenue: «llepeceueHne MHOXKECTB — 3TO...».
[Iponomxute onpeneneHue: «Pa3HOCTh MHOKECTB — 3TO...».
N300pa3nute 00bequHEHNE ABYX MHOXKECTB Ha Kpyrax Juiepa.
N300pa3ute nepeceueHre Tpex MHOXKECTB Ha Kpyrax Jilepa.
. Chopmynupyiite onpenenenue rpada. UTo Ha3bIBaeTCs BEPUIMHON, peOpom
rpada?
8. Kak Haiftu cTrenenb BepinHbl rpada?

N AW

9. HazoBute oTIIMUUTEIBHBIE YEPTHI MTOJHOTO U HEMOJIHOTO TpadoB.
10. HazoBuTE OTIIMUUTETBHBIE YEPTHI CBSI3HOTO U HECBSA3HOTO rpadoB.

KonTpoabnas padora Nel2.
«Omneparuu ¢ MHOXKeCTBaMU. OnMCaHUe pealibHBIX CUTYAIUi C TTOMOIIbIO
MHOecTB. [IpumeHenne rpadoB K pEIICHHIO 3a/1a9.
1. Kakas onepaiust uzo0paxeHa Ha Kpyrax Diepa?

A B

2 E= AUB; B



b) E=ANB;

c) E=A\B,

d) E=A-B.

(1 6am)

2. Kakoii rpad npencrapieH?

a) TMOJIHBIN;

b) HETOTHBIIA;

C) JIepeBo;

d) HymeBoii.

(1 6as11)

3.IlsaTepo pabounx BCTPETHIMCH TP BHICAJKE IIBETOB B KITyMObI. CKOJIBKO BCETO
OBLJIO CIETaHO PYKOTOXKATUH
a) 10;

b)11;

c)3;

d) 6.

(1 6a10)

4.0npenenute CTENEHb BEPIIMHBI B:

a) §;
b) 11;
c) 3;
d) 5.
(1 0amnn)
[Ipy BBINOJHEHHMM 3aJaHUN S5-8 3aIMIINTE XOJ PELICHHS U IOJTYYEHHBIN
OTBET.
5. Jlanbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
w306pasuTe rpaduueckn Hosoe MHOKecTpo B 8) £ = AUB 0)F=ANEB.
(2 6an1a)
6.KonuHbl JIpy3bsi 3aHUMAIOTCS KaKUM-HUOYAb BHUIOM cIopTa. 14 w3 HHX
yBiekatoTcs pyroonom, a 10 — Oacketbonom. U TOIBKO ABOE YBIEKAIOTCS U TEM

U ApyruM BuaoMm cnopra. Cxonbko apysei y Tomu?»
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(2 6amn)
7.Ha pucynke — cxema J10por, CBs3bIBalOIIMX ropojackue napku A, b, B, I', /1, E.

ITo Ka)I(,HOﬁ A0POIrc MOKHO ABHUIaTbCA TOJIBKO B OAHOM HAIIPABJIICHUH, YKA3aHHOM

cTpenoil. CKOJNBKO CYIIECTBYET pPa3IMUHbIX IyTel u3 napka A B mapk E?
. e - . .

(2 6anna)
8.M0>HO JI HapHCOBaTh N300paKEHHBIN Ha PUCYHKE Tpad HE OTphIBas KapaHaIl

oT OyMaru u mpoBOJs KaK/10€ peOpo POBHO OJIUH pa3?

JlomoJIHMTEJIbHAA YACTh
[Ipu BBITIONHEHUHU 3aJaHUsl 9 3amuIIMTe XO0J, 0OOCHOBaHWE pPEIICHUS U
MOJTy4YECHHBINA OTBET.

9.IlepBy1o WK BTOPYIO KOHTPOJIbHBIE PA0OTHI IO MAaTEMATUKE YCIIEIIHO HAUCAIH
33 cTyneHTa, MEPBYIO WIM TPEThIO - 31 CTyOEeHT, BTOPYI WM TpPETbio - 32
cryaeHTa. He MeHee JBYX KOHTPOJIbHBIX pa0OT BbIMOJHMINW 20 CTYJIEHTOB.
CKOJIBKO CTY/€HTOB YCIIEIIHO PELIMIN TOJBKO OJJHY KOHTPOJIbHYIO padboTy?

(3 6as1a)

Karoun:
Homep 1 2 3 4 5 6 7 8 9
3aJaHAA
OTBeT B b 10 r - 22 8 HeT 18

Pasnen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOATHOCTE
Tema 13.6. Pemienune 3apa4. JieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U
TEOPUM BEPOSITHOCTEH

TeopeTnueckue BONPOCHI 1JIs1 MOATOTOBKH

K KOHTPOJILHO# padore Nel3:
1. Ilpomomxure omnpenenenue: «CaywailHoe coObiTHE - 3TO..». llpuBenute
IpUMED.
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[IpuBenuTe mpuMep TOCTOBEPHOTO COOBITHSL.

[IpuBenuTe npuMep HEBO3ZMOKHOTO COOBITHSI.

[Iponomxkure onpeneneHue: «BepoITHOCT ClIy4yaliHOTO COOBITHS - 3TO...».
ChopmynupyiiTe NpaBUIO HAXOKACHUS CIIOKEHUS BEPOSITHOCTEHN.
ChopmynupyiiTe NpaBUII0 YMHOKEHHUS BEPOSTHOCTEH.

Kax naiitu cpennee apupMeTndeckoe YCIOBOTO psiga?

Kak HaiiTn MmequaHy 4ucioBoro psaa?

NN RE LD

9. Kak BpruncisieTcs pazmMax 4uciaoBoro psga’?

10. g yero Hy>kHbI AUarpaMmsl, rpaduku? [lepeunciaure BUAbI JuarpaMm.

11. [IpuBequTe mpuUMepbl NPOSBICHUS 3aKOHA OOJBIIMX YHUCET B IPHUPOAHBIX
SBJICHUSIX.

12. IlpuBenuTe mpuMepbl MPOSBICHUS 3aKOHA OOJBIIMX YUCEN B OOIIECTBEHHBIX
SBJICHUSAX.

13. Yto uzydaer craTucTuka?

14. IIponoikure onpenenenue: «CoyeTanue - 3T10...».

15. Ilponoikure onpenenenue: «Pasmemenune - 31o...».

16. IIponoikure onpenenenue: «llepectaHOBKY - 3TO...».

17. IlpuBeuTe MpUMEpP MHOXKECTBA U3 PEATLHON KU3HM.

18. IIpuBeauTe npuMep ONEPaLUU IIEPECCUEHUS MHOKECTB.

19. lIpuBeauTe nmpumep oneparuu 00beIMHEHUS MHOKECTB.

20. IIpuBeauTe npuMep onepannuy pa3HOCTH MHOYKECTB.

21. Packpoiite noHATHS «rpad», «AEPEBO», KLIUKID).

Konrpouabnas padora Nel3.
«OnemeHThl KOMOMHATOPUKH. COOBITHE, BEPOSATHOCTH COOBITHS. ClI0XKEHUE U
YMHOXEHUE BEPOATHOCTEN».
Oo0s13aTe1bHAA YaCTh

[Ipu pemenun 3agaHuil 1-4 3anumnTe NPAaBWIBHBIM OTBET U3 YETHIPEX
MPEIIOKEHHBIX.
1.  KomOuHaropuka - 3T0 pa3zesl MaTeMaTUKH, OTBEYAIOIIUN Ha BOMIPOCHI
CKOJIbKMMU CIIOCO0aMU MOXHO BBIOPATH 3JIEMEHTHI ...
a) 3aJaHHOTO KOHEUYHOI'0 MHOXXECTBA;
b) OeCKOHEYHOI0 MHOXKECTBA;
C) IF000OTO MHOXKECTBA;
d) uppanMoHaIbHBIX YHCEIL.
(1 6amn)
2.  CoenuHeHUs W3 M 3JIEMEHTOB, OTJIMYAIOLIMECS APYr OT Jpyra TOJbKO
MNOPSIAKOM ~ PAacHoOJIOKEHHUS] B~ HUX  DJEMEHTOB,  Ha3bIBAIOTCS:
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a) TMepecTaHOBKAMU;
b) codeTaHHAMH;
C) pa3MEIICHUSIMU;

d) xomMOuMHaAIUSIMHU.
(1 6am)

3. Uucno Bcex BO3MOXKHBIX pa3MEIEHU BRIUUCIISICTCS IO hopMmyJie:

a) An = n(n —m);

b) Av' =n(n—1)..(n—m+1);
m . nt

c) no (n—m)!"

d) A" =n(n+m)

(1 6amn)

4. I'pynnupoBka - 3TO
a) YHNOpsAAOYEHUE €IUHULl COBOKYITHOCTH 110 PU3HAKY;

b) pazOueHHe eIUHUI] COBOKYITHOCTH HA TPYIIIBI 10 MIPU3HAKY;
c) 00001IeHne eTUHUYHBIX ()aKTOB;
d) 00001ieHNe eNMHUYHBIX TPU3HAKOB.

(1 6am)

[Ipy BBIMOTHEHHUM 3aJaHHUM 5-8 3aIUIIMTE XOJ PEIICHUS U IOJTYYEHHbIN
OTBET.

5. B cpemnem u3 2000 camoBbIX HAcOCOB, NOCTYNMBIIMX B IPOAAXKY, 6
noarekatoT. Haiinure BepoOSITHOCTh TOTO, YTO OJWMH CIIy4ailHO BBIOpAaHHBIN IS
KOHTPOJISl HACOC HE MOJATEeKaeT?

(2 6an1a)

6. CpaBHUTH BCXO0XECTh CEMsSIH JIOOBIX TpeX BHUIOB OJHOJICTHUX IIBETOB 3a
nocnenuue 3 roga. CocTaBUTh JUAarpaMMy MO HaWJAEHHbIM JaHHbIM. CrenaTthb
BBIBO/IBI.

(2 6anna)

7. llBeToBOAY MPEUIOKWIN YKpAacUTh KIymMOy I[BETaMM, HCIOJIb3ys 3 BHUIA.
CKOJIBKO pa3iu4HbIX BapUAHTOB €CTh Y LIBETOBOJA, €CJIU €CTh BBIOOP M3 5 BUIOB
pa3Hou paccaabl?

(2 6anna)

8. CKOJIBKMMH CIOCOOaMU MOKHO NIOCAIUTh 4 KyCTapHHUKA B OJIUH PSJ?
(2 6anna)
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JlonoJiHMTEIbHAA YACTh
[Ipn BhIMONHEHUM 3afaHUs 9 3anMIIUTE XOJ, OOOCHOBAHHME PEIICHUS U
IIOJIyYEHHBIN OTBET.

9. YroObl NOCTYNIUTh B MHCTUTYT Ha CHEUUAIbHOCTh «MacTep cagoBOIapKOBOrO
U JIaHAAa(pTHOTO CTPOMUTENIbCTBAY, AOMTYPUEHT JOJKeH HaOpate Ha EI'D He
MeHee 70 OaJIoB MO KaXKIOMY U3 TPEX MPEeIMETOB— MaTeMaTHKa, PYCCKHUM S3bIK
U WHOCTPAaHHBIM s3bIK. UYTOOBI MOCTYNHUTHh Ha cHenuanbHOCTh «Kommepuusy,
HY’)KHO HaOparb He MeHee 70 OaulOB MO KaXJIOMy U3 TpEX MNPEAMETOB —
MaTeMaTHKa, pyCCKH A3bIK U 0OLIECTBO3ZHAHMUE.

BepositHOCTh TOrO, uT0 aOUTypueHT 3. moayyuT He MeHee 70 OayioB MO
Marematuke, pasHa 0,6, mo pycckomMy 36Ky — 0,8, IO HHOCTPaHHOMY SI3BIKY —
0,7 1 mo o6mecTBo3Hanuio - 0,5.

Halinute BEposSITHOCTH TOTO, YTO 3. CMOXKET MOCTYNHUTh XOTS Obl HA OJIHY U3
JIBYX YIOMSIHYTBIX CHEIMaIbHOCTEH.

(3 6anna)
Kuroun:

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

Pasznen Nel4. YpaBHeHUS 1 HEPABEHCTBA
Tema 14.5. Penienue 3a1a4. YpaBHeHUS U HEPABEHCTBA
Teopernyeckue BONPOCHI AJIsl MOATOTOBKH

K KOHTPOJILHO# padore Nel4:
UTto Ha3bIBaeTCsl ypaBHEHUEM?
UTo 3HAYUT PEIIUTh ypaBHEHUE?
UTto Takoe KOpeHb ypaBHEHUS?
Uto Ha3bIBaE€TCSI HEPABEHCTBOM?
UTO 3HAYUT PEMINTh HEPABEHCTBO?
B dem 3akirouaeTcs «MeToj] MHTEPBAIOBY ?
Urto Ha3bIBaeTCs, pEIICHUE CUCTEMbI YpaBHEHUN?
UTO 3HAYUT PEIINTh CUCTEMY YPABHECHUI?

WX Nk WD =

[Ipu pemieHuM Kakux YypaBHEHUM U HEPABEHCTB, 00JIACTh JIOMYCTUMBIX
3HAYECHU?

10. [lepeuncnure cCioCOOBI pEIICHUS] YPABHCHHI.
11. Ilepeuncnure cnocoObl pelIeHUs] CUCTEM YPaBHEHUM.

KontposabHnas padora Nel4.
«YpaBHEHHUS U HEPABEHCTBAY.
Oo6s13aTes1bHAAA YaCTh

IIpn pemenun 3amanui 1-4 3anumuuTe NPAaBWIBHBIM OTBET M3 YETBIPEX

50



MNpCIOKCHHBIX !

1. Kakoe u3 uncen siBisieTcst KopHeM ypaBHeHHs loga(x+1) = 1
a) -1

b) 2;

c) L;

d) 0.

(1 6asw1)

2. Kakue u3 ypaBHEHUI UMEIOT O0Jiee OTHOTO KOpHS?
a) X'-6x+5=0,

b) 3x+2=g; -

c) (x-4)(x+3)(x-8)=0;

d) 2x-7=0.

(1 6a)

3. OnpepenuTe BUA ypaBHeHus v 52 X =2
a) JIMHENHOE;

b) kBaapatHOE;

C) UPPALIMOHATILHOE;

d) partmonanpHOE.

(1 6a)

4. Onpenenure HAaMMEHbBIIEE LIENOE PELIEHHE HEpaBeHcTBa 5¥2<1?
a)-3;

b) 0;

c) 3;

d)-4.

(1 6amn)

[Ipn BpIMONHEHHM 3aJaHUN S5-8 3aMUIINTE XOJ PEUICHUS W IOJTYyYEHHBIN
OTBET.

5. Haiiure xopenp ypaaenus | X3 =2

(2 0as1a)
{.l' “y= Bv

6. Pemnre cucrteMy ypaBHEHUI 25" % 16,
(2 6anaa)

2x% —5x

— S X
7. Pemute HepaBeHCTBO X 3
(2 6anua)

8. Pemnte ypasnerue (2X — 3)V3x? — 5x — 2=0

JlonmoiHUTEIbHAS YaCTh
[Ipy BhIMOSHEHMM 3alaHusl 9 3amUIIUTE X0/, OOOCHOBAHHE pEIICHUS U
MOJIyYEHHBIN OTBET.
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.9 T
28In" x v@cns (E .x) = ()

9. Pemnre ypaBHEeHUE » YKaXXUT€ KOPHU 3TOTO

3n
{— : 3;7?.':| .

YPaBHEHUSI, IPUHAJICKALINE OTPE3KY
(3 0as1a)
Kuroun:

Homep 1 2 3 4 5 6 7 8 9

3ajaHuA

Otser B [AB| B [ A [1,5][(10:2) [(—oo; OJU[2; 3| -1; | 2 /= 57 4.

6 3 3

6. KOHTPOJIbHO-OUEHOYHBIE CPEACTBA IJIs1
IMPOMEXYTOYHOM ATTECTALIUN

Conep:kanue NpoMe:KyTOYHOT0 KOHTPOJIsI: HA BBIITOJHEHUE MUCbMEHHOM
HK3aMEHAIIMOHHOUW palboThI 10 MaTeMaTUKe JaeTcst 2 acTpoHoMuveckux vaca (130
MUHYT).

DK3aMeHalMoHHasg paboTa cocTouT U3 15 3amanuil.

TpeOoBaHUsA K MPOMEKYTOYHOMY KOHTPOJIKO: OTBETHI K 3ajaHusam 1—11
3aMHUCBHIBAIOTCS B BHJIE 4YHCIA WU TochenoBaTenbHocTd  1udp. OTBer
3aMKChIBACTCS B TOJIE OTBETA B TEKCTE PabOTHI, a 3aT€M NEPEHOCUTCS B OJaHK
OoTBETOB. EAMHUIIBI U3MepeHUsl B OTBETE yKa3blBaTh HE Hajo0. Eciu momyduiiach
OOBIKHOBEHHAsT JIpoOb, OTBET 3alMCHIBA€TCA B BHUjE JecATUdHOW. OTBETH Ha
3amanus  12—15 3amuchiBalOTCST B TOJNST OTBETOB B TeKcTe pabotel. [lpum
BBITIOJTHEHUU PabOThl HE pa3peniaeTcs MOoJb30BaThCs yuyeOHMKaMH, paboYuMuU
TEeTpaJsiIMi, CIpPAaBOYHUKAMU, KaJdbKyJsaTopoMm. [Ipu HE0oOXOAUMOCTH MOXKHO
MOJIb30BATHCSI YEPHOBUKOM. 3allMCU B YEPHOBUKE MPOBEPSITHCA U OI[EHUBATHCS HE
OyayT.

Bbanibl, momy4eHHbIE 3a BCE BBITIOJHEHHBIE 33/1aHUS, CYMMHUPYIOTCSI.

CucreMa OlleHUBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOT0 KOHTPOJIS:

OT1meTKka UYmnciio 6215108, He00OX0AMMOE J1JIsl MOJIYYeHUs] OTMETKHU
«2» (HeYI0BI1.) Menee 10 6amioB

«3» (ynos.) 10,11 GamoB
«4» (xoporio) 12 6amioB
«5» (OTIMYHO) oonee 15 6aynos

3aganus 11 NPOMEKYTOUYHOM aTTecTaunu
MHUHHUCTEPCTBO OBPA3OBAHUSI UPKYTCKOM OBJIACTH
TOCYIJAPCTBEHHOE BIOJKETHOE ITPO®PECCHOHAJIBHOE
OBPA3OBATEJIBHOE YYPEXJIEHUE HPKYTCKOH OBJIACTH
«YEPEMXOBCKHMM TOPHOTEXHUYECKHWH KOJJIEJ)K UM. M.H. IIIAJTOBA»

PaccmoTpeno Ha 3acenaHumn
IUKJIOBOH KOMHUCCHUH
IIpoTtoxomn Ne
«_» 20
IIpencenarens

A K. Ky3pmuHa

SK3AMEHALIMOHHBIA BUJIET Ne |
10 JIUCLUILINHE:
«OVY]1.07 MaremaTuka
I'pynna
Cemectp 1I

«YTBEPXIAIO»

3aM. aupexTopa 1o yueOHoi paboTe

«

»

O.B. ITananosa
20 r©
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BapuanT Nel

Omeemamu k 3a0anuam I1—11 saenaromcsa yucio uiu nocied08amenbHoCms Yupp.
Omeemul chauana 3anuwiume 6 mexkcme pabomwi, a 3amem neperecume 6 BJIAHK
OTBETOB.

@ Haligire nauenne aeipakenns (6,8-1.3)-7,2.

Oreet:

@ Hanor va poxodkl cocTaenfeT 13% oT apaboTHoll nnate. 3apaboTHas nnata Meadwa Kyasspua
parda 16 000 pyfinei. Kakyo cyMay 0H NOTYYHT MOCTE YIUTETE HATOra Ha goxogs? Oreer paiie
B Py .

{reet:

@ MOLWHOCTE NOCTOAHHOND TOKD (B BATTAX) BRYHCOAETCR N0 dopuyie F= I’R,rae I — cuna Toka
(B ammepax), & — conporienesie (B omax). [Toneayaces 3mof dopsynoi, saiigare P (B sarmax),
eci R=12 Omu F=35 A,

T
@ Halizure sina , ecin cosa = —ﬁ H W <a<]180°.
5
T
@ YURCTOK JeMNH HMeeT NpAMOVIOAEHYID (dopsy. CTOpoHE T0m
npaMoyrodsHika pasael 25 s ®0 70w Hafigare  wowy
whopa (B METPAX), KOTOPEIM HY#HO OFOPOIHTE VHARCTOK,
n CMOTPER NPOS3] IWHPHHOH 2 M. L
Pesy pcL TR dm’ 25m
Orreet:
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Jna ofcnyxHEAHHA MERIYHAPOJHONO CEMMHApA HeoOXOIMMO cobpaTtk Ipynny NepeBOI4HKORE.
CeeneHnd 0 kaHIWIATAX NPENCTABNIEHE B TAGIHIE.

Homep neperoaunka A3bikn Cromucers. yeyr
(pyD. B JeHE)
1 Hemeurwnii, anrnmiickmii 5950
2 Hemeurnii, ncnanckuii 5800
3 AHrnniickuii 2000
4 Hemenruii 2800
5 Dpaniry3ckHil 4000
6 Henanckuii, ppaniyscknii 7100

[Monezyace Tabmuueil, codepute xoTA OBl OOHY FPYNNY, B KOTOPO NEPeBOAMHKN BMECTE BIAACHIT
BCEMH YETRIPEMA AIBIKAME. AHTTIHACKHM, HEMELKHM, MCIAHCKHM H (paHLy3ICKHM, a CyMMapHas
CTOMMOCTE WX yeayr He npessiaet 12 000 pyGneii & 1eHE.

B oreete yxamuTe kakoii-HUOYAE 0OHH HADOpP HOMEPOE NEpeBOIMHKOE Oe3 Npodenos, 3anaTey H
JPYTHX JONONHHTENLHEIX CHMBOIIOR,

OteeT:

MoOWHOCTE OTONHTENS B ABTOMODHIE PEryIHPYeTCcd JONOMHHTENEHEIM conpoTHeneHHeMm. [Ipn
ITOM  MEHAETCH CHIA TOKA B 3IEKTPHYECKOH LENH JNeKTPOIBHIATENA: YeM  MeHbIe
COMPOTHRIEHHE, TeM DOIBLIE CHJIA TOKA W TEM ORICTpee BpalaeTca MoTop oTonuTend. Ha rpaduke
NoKAa3aHa 3ABMCHMOCTE CHABI TOKA OT BeMW4WHEL conpoTHenenuda. Ha ropuzontaneHoii ocu
OTMEYEHO CONPOTHEIEHHE B OMAX, HA BEPTHKANEHOH 0cH — cuia Toka B amnepax. Onpegenunre no
rpaiiKy, HA CHOJILKO OMOE YBEAHYHIOCH CONPOTHEIEHHE B LENH NPH YMEHBIIEHHH CHILL TOKA
¢ 8 amnep 1o 4 amnep.

12
10
8

Y

6
4 ——
2
0

OteeT:

Mupma npuobpena cTeNa, CTol, NpoekTop H keepoke, M3secTHo, 4To cTemnaxk aoposke cTona,
4 KCePOKC JelleBne cTona W Jelerne npoekropa. Bruifepure yTeep#IeHHS, KOTOPEIE BEPHE! IPH
YEAIAHHBIX VCIOBHIX,

1y Cron gewerne kcepokca,

2y Crenna J0poMke KCEpokca.

3) Kcepokc — camas Qemésas 03 NOKYIOK.
4) Crennam ¥ KCEPOKC CTOAT OJHHAKOED,

B orteere zanuuumTe HOMEpa BRIOpAHHHIX YTRep#AcHWil Oe: npo0enop, 3aNATEIX H APYIHX
JOMNOTHHTENLHEIX CHMEOIIOR,

OTBeT:
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B cOopuuke Ounetos no reorpaduu ecero 60 OMIeTOB, B JSBATH W3 HUX BCTPEHMAETCA BOTIPOC MO
teme «Pecypcoobecnedennoctey. HaiignTe BepodATHOCTE TOro, 4To B cay4aiiHo BRIOpAHHOM HA
IKIAMEHE DHUNETE IWKOIEHHKY He JOCTAHeTCA Bonpoc no Teme «PecypeoolecneieHHOCTES.

OTBeT:

Kamnomy H: 4eTHIPEX HEPABEHCTE B NEBOM CTONDLE COOTBETCTEYET OJHO W3 PElUEHHIl B NPaBoM
cTonbue. YeTaHOBHTE COOTBETCTRHE MENTY HEPABEHCTRAMM W HX PEILEHHAMMN,

HEPABEHCTBA PEILLIEHHUA
Ay log. x=>1 |
s ) (03
) log;x<-1 5
B) log;x>-1 2) (0:5)
ry log;x<l 3) (Sitee)

1
=

Brnnmure B npHEeISHHYI0 B OTBeTe TAOMMLY Mo kasaoii OVKBOI COOTBETCTEYIOWIMI pelleHn
HOMEP.

AlB|B|T

OTeeT:

Ha pucynxe nzobpasensl rpaduk dyHEmuH v = f(x) W KacaTensHas K HEMY B ToYKe ¢ abcumMccoi
x, . Haiinure 3navenne nponzsoaHoil dyHknun f(x) B Touke x;.

VA P
y=f(x) ¥
A1V

/1
A 1!
311

'FH — 1 -
e
=

Oteer:
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1
@ Pewmnte ypasHenne 5-25 ° + 3+ x=26-5 4 5=

Pemenne.

OteeT:
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Jenewnelii prnan B OaHk 3a roj veenwdueaercs Ha 8,3%. Crygent enéc B Oanx 10000 pyG.
B koHLE nepeoro roda oH Pelini YEeIHYHTE CYMMY BEIANA H NPOLTHTL Cpok AelicTBHA Joroeopa
no exknany emé Ha rod. Kakyiwo cymuy HeoOXOOHMO NONOMKHTE HA CHET B KOHLE NEPROTO roaa,
qTofsl B KOHUE 2-ro Toa nony4uTtes 15190 py0. npu Toit we npoueHTHOi cTaeke (8 5%)7

Pemenne.

OTBET:
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Bepxuuii kpaii cyaoxogHoro nponéta mMocta uMeeT opuy
JVTH OKpY#HOCTH paguycom 74 m. Paccroanne memay
onopavi pagHo 48 m. Buanmas dacTe onop MMeeT JIHHY
213 M. Haiigute MAKCHMATEHOE  PAcCTOAHHE T
MOBEPXHOCTH BOALL A0 BEpPXHErD Kpad CyIoXOTHOTO
NponeTa MOCTa.

Pemenne.

Oteet:
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M3 HOBOrO CHHTETHHMECKOTO MAaTepHana MIroTOBHIM Opycok B dopMe npaMOYToABHOID

napanieneninea, BelcoTa KoToporo passa 20 oM, a HanboNblIee PACCTOAHHE MEKTY BEpPIIHHAMH
3

Opycka pagno 65 cum. [Inomane Goxoeoil nosepxHocTH Opycka pasHaerca 3000 cm™. Bpycok Gwin

MNOABEPrHYT JABMEHHED 00 BCeM TpaHaM Takud  oOpasoM, 9TO OH coxpandn  dopmy

NpAMOYTOIEHOTO NapaiieleNHneaa, Ho Kasaoe pebpo yMeHelHIock Ha 5 oM. Hailante naowane

MNONHOIH NOBEPXHOCTH HOBOTO OPYCKA.

Pemenne.

IIpenonasareJib T.B. BiacoBa
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MUHHUCTEPCTBO OBPA3OBAHUA UPKYTCKOM OBJIACTH

I'OCYJAPCTBEHHOE BIOJ’)KETHOE ITPOPECCHUOHAJIBHOE
OBPA3OBATEJIBHOE YYPEKTEHUE UPKYTCKOM OBJIACTH
«HEPEMXOBCKHUHU 'OPHOTEXHUYECKHH KOJUVIEJ?K UM. M.HU. IIIA/IOBA»

PaccmorpeHo Ha 3acenanun
LUKJIOBOH KOMHCCHHA
IIporoxomn Ne
«_» 20
IIpencenarens

A K. Ky3pmuHa

SK3AMEHALIMOHHBIN BUJIET Ne 2
10 IUCLUIIINHE:
«OVY]1.07 MaremaTuka»
I'pynna
Cemectp 1I

«YTBEPXJIAIO»

3am. mupekTopa 1o yuebHoi padore

«

»

O.B. Ilananosa
20

BapuanT Ne2

Omeemamu Kk 3a0anusm [—11 asraiomesa 4ucio uiu noOCie008amelbHOCHb YUQDD.

Omeemvl chauana 3anuwiume 6 mexcme pabomsi, a 3amem nepenecume ¢ bJIAHK

OTBETOB.

@ HaiianTe 3Ha4eHne Bripaienns (5,3-2,8)-38.

Oteer:

@ [Tauka caueounoro macna ctouT S0 pyoneii. [lencnonepam marazud aenaer ckuaky 10%. Croneko
pyOneil cTOMT nayvka Macna 10 neHcHonepa?

Oteer:

@ MowsocTs nocTofHHOTD TOKA (B BATTAX) BhMHCAseTcd no dopmyie P=

, e U —

Hanpaacerue (B BoasTax), B — conporusnenne (B omax). [onwavace 3toii hopmynoii, naiingure P
(B BaTTax), ecan R=7 Omu V=14 B.

Oteer:

@ Haiigure 3na4enne suipaskenna log,9, 8+log,35.

Oteer:

@ Ha knersaroil Gymare ¢ pazmepos eneted |x1 n3olpaséH TpeyrolbHHE.

HaiiguTe ero nnomank.

Oteer:

60




Jna obcnyHBAHHA MERIYHAPOJHOD CeMHHApa HeoOxoaMMmo cobpaTk rpynmy nepeBol4HKOE.
CreneHHd O KaHIHJIATAX NPeICcTABIEHH B Tabnuue.

CTOMMOCTE YCIyT

Homep neperogunka HAzrirn (py5. B ACHE)
| Henanckwii 2850
2 Henanckuii, anrnuiickuii 6050
3 AHrnuickmii 1900
4 Hcnadckuii, gipaniyscruii 5950
3 UpaHLy3ckHil, HeMelrnii HE00
] Hemenxuii 4050

Monezyace Tabnuueil, cofepuTe XoTa OB OOHY TPYNNY, B KOTOPOi NEPEeROAMHKN BMECTE BIAICKOT
BCEMH HETHIPEMA A3BIKAMH. AHTIHACKMM, HEMELKHM, MCNAHCKHM W (PaHLY3ICKHM, a8 CYMMAapHas
CTOMMOCTE HX yeayr He npepsimaet 12 000 pyGneii 8 nexe.
B oTeere yramuTe kakoii-uuGyae 0IHH HADOP HOMEPOR NepeBoqiKoB De3 npobenos, 3aniaThIX U
JPVTHX JOO0IHHTEIBHEIX CHMBOIOB.

OteeT:

Ha pucyHke #MpHEIMH TOMKAMH NOKAzaHa UeHa nanaanua, yeraHoeneHHas llewtpoGankom PO
B0 Bee pafoune auu B okTAGpe 2009 roga. [lo ropuzoHTand yea3wlBalTCA 4MCNA MecAla, No
BEPTHKATH — LIEHA NANNATHA B pybnax 3a rpams. JIns HArMATHOCTH JKHPHBIE TOMKH HA PHCYHKE
coeqMHeHEl NHHMell. OnpeienuTe no pUCYHKY HAWGONBLIIVED UEHY NANNaaud 3a JaHHB nepuos.
Orteer naiite B py0asx 3a rpamm.

320

316
312 4
308
304 1

300

296 1
292 {
288 |
284 1

280

OteeT:

1 236 7 8 9 1013141516 1720 21 22 23 24 27 28 29 30 31
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[lepen $yTOONBHBIM TYPHHPOM HWIMEPHIH pOCT Wrpokok $yTOOIBHOI koMaHawel ropoga N,
Oxazanock, ¥To pocT Kamaoro u3 GpyrdéonucToe 3Toil koMaHaw Donswe 170 oM 1 merse 190 cm,
BribepHTe yTBEPKICHHA, KOTOPLIE BEPHE] NPH VKAIAHHLIX VCIOBHAX.

1) B pyrionsHoil komanae ropoga N oDA3aTensHo eCTh HIPOK, POCT KoToporo pased 160 cm.
2) B dyrdonsHoii komanne ropona N Her urpokos ¢ poctom 169 eu.

3) Pocr nmwobGoro gyrGonneTa 3Toil komanael meHblie 190 cu.

4) Pasnuua & pocte no0elx ABYX Wrpokos gy TOONEHON KoManael ropoaa N coctasnder Gonee
20 em.

B oreere zanMmunMTe HOMepa BHOpaHHEX yTBep#deHuil Oe: npodenoe, anATEIX W APYTHX
JOMOIHHTENEHEX CHMBOIIOR,

OTeeT:

badpuka eeimyckaer cymkn. B cpeanem 9 cymox uz 300 mwmewor ckperwii gedewt. Haiigure
BEPOATHOCTE TOMO, 4TO KYTUIEHHAA CYMKA okaskeTca 0e3 ckpeToro aedexra.

Orteer:

Ka#moMy M3 4eTHIpEX HEpaBEeHCTB B NIEBOM CTONDLE COOTBETCTBYET OQHO H3 PEIIEHHI B MpaBoM
cTondue. YcTaHOBHTE COOTBETCTBHE MEXIY HEPABEHCTBAMH H HX PEILIEHHAMH.

HEPABEHCTBA PEINIEHHWA
2 LTI,
A) (x-1) (x-5)<0 1) i 5 X
B) (x=1)(x=5)<0 2) d —
x-1 0
B) T5° 3) 5 x
2 L
r) “_5'} >0 94 5 x
x_

Brnumnte B npueelfHHYID B OTReTE TADMHUY NOJ Ka#A0il OVKEON COOTBETCTEYIOWMI pELLEHHI0
HOMED.

A|lB[B|T

OTeeT:
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Ha pucyuke wiobpamén rpadux v = f'(x) — nponssoanoii dpyuxumn [ (x), onpenenénnoii na

untepeane (—9;3). B kakoii Touke otpeska [—7;— 5| dyskums f(x) npunnmaer nanGonsuee

| ' i
4
A\
ANVAR
y=f"0) A1 A
=9 o 1| 3x
YNNI/
_3
|
[
OTeeT:
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| Omeemel Ha 3adanus 12-15 3anumume ¢ NoJA OMECMOE 8 MEKCIE Padombl.

@ Pemnte ypagHenue x° —2x +d—x=4-x+15.

Pemenne.

OteeT:
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Hacenenne ropoga N e 2020 u 2021 rooy yeenHEHMBANOCE HA OJHO H TO e KOIHHECTBO
npoleHToB. KakoB NpoLEHT yBeNHYEHHMA HACENEHHA 34 TOJ, eclH HIBECTHO, YTO B Hadane
2020 roga 4MCIeHHOCTE Hacenenwa cocrasnana 30 000 wenoeex, a B konue 2021 — 43 200
uenoeex?

Pemenne.

OTeeT:

65



[lapker ® OGonblmoM  3a0€  BEUIOMWEH  JOWIEHKAMH W3
MHOTOYTONBHHKOB PasHOrO BHOA, B TOM YHCIE NPaBHIbHBIX
NATHYTOABHHEOE €O CTOpOHOH 20 cM M KBAJZpaToB CO CTOPOHODI
20¢cm. Ilo  3zamelcny  3aka3vdMka  DAapKeTYHE  Jenaer 3
NATHYTOMEHHKOR H KBATPATOR «KOMLLON, MPHENAIEBAA JOLIEHKH
pazHoil opMEL apyr K OpYrY B HepelyHieMcs Nopsaike
(cm. pucynok). Koroa «konsios OyIeT BRUIOMKEHO, BHYTPH Hero o0pa3yeTca MHOMOVIOABHHE, M0
KOTOPRIM NMpeanoaaraeTes ¢Aenarte Ténakli non. Jlns 3Toro no nepuMeTpy MHOTOVIOAEHHEA (Noj
nonoMm) OyAeT OpoaokeH nekTpudeckuil kabens. Kakoii anuuwm kabens notpebyerca ana
yeTpoiicTea Ténore noaa?

Pemenne.
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B napke arTpakuHOHOB MABMILOH UIA HIPOBLIX ABTOMATOE MMEET
thopMy  NPAMOYIONBHOTO —OAPANIENENHNENA ¢ OCHOBAHHEM
Swmx 15w u eeicoroil 5 v, [lasuneon pemunm HAKPBITE KYIOI0M,
umetot M dopyy nonycdeps, kotopsili ceepxy OvaeT ofnuuoBaH
KpOBENBHEIM MaTepuanom. Jlns IKOHOMHH MATEpHANA pazMep
KYNOIa JeaiT MHHHMATEHO BOIMOKHOTO paguyca, TAK 4TO OH
KACAETCA YETRIPEX BEPXHHUN YVITIOB NABHILOHA.

Kakopa HeoOxoouwmas MAOIATNL KPOBENBHOMO MATEPHANA JNA NOOKPBITHA kynona? 3HaueHHe

HHCNA T 1A PAcHuEToR NPHMHTE paBHeM 22/7.

Pemenne.

Oteer:

IIpenonaBaresib

T.B. BiacoBa
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JUCT UBMEHEHUM Y JOMMOJTHEHUM K KOMILIEKTY
KOHTPOJIbHO-OIIEHOYHBIX CPEJICTB’

JlonosiHeHus 1 n3MeHeHus K kommiekty KOC na y4eOHBIN TOJT

10 JUCILIUIUIAHE

B xommiekt KOC BHeCEHBI ClieAyolne N3MEHECHUS:

Hononnenuss u u3meHenus: B kommuiekte KOC o0OcyxaeHbl Ha 3aceTaHuU

TTIK

« » 20 r. (mpoTokos Ne ).

[Mpencenarens 1K / /.

% JlaHHBI pa3en BBIHOCUTCS HA OTAETBHYIO CTPAHUILY
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