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1. HACITIOPT KOMIIVIEKTA KOHTPOJIBHO-OLIEHOYHbBIX
CPEJACTB

OcBoenue coaepxkanusi yueOHor aucuurinabel «OY.07 MaremaTtuka
o0OecrneynBaeT JOCTHKEHHE CTyACHTaMU JUCHMILNIMHAPHBIX (NMpeaIMeTHBIX)
pe3yabTaroB obydenus', pernamentuposannsie ®IOC COO ¢ yuetom PI'OC
CIIO 1no cneunansHoctd  09.02.07 WHPopManuoHHBIE CHCTEMBI H
nporpammupoBanue (kBammudukanusa: Pa3zpaboTunk BeO W MyJIbTUMEIUITHBIX
TEXHOJIOTHI):

- BJAJICHUE METOJaMHU JO0Ka3aTelbCTB, aJIrOPUTMaMH pEIICHUs 3ajad;
yMeHue (HOpMyaUpOBaTh OMPEICIICHUSI, aKCHOMBI U TEOPEMBbI, NPUMEHATh WX,
IPOBOJIUTH JI0KA3aTENIbHbBIE PACCYXKACHUS B XO/I€ PEIICHUS 3a1a4;

- yYMEHHE ONepUpOBaTh MOHATHUAMHU: CTEMEHb YHCIA, JOorapupM YHUCIa;
YMEHHE BBITIONHATh BBIUMCIICHHE 3HAYCHHWA W TMPEoOpa3OBaHUs BBIPAKEHUH CO
CTeNeHsAMU U Jiorapudmamu, mpeodpazoBaHus IpOOHO-PaALIMOHATBHBIX BBIPAKECHHI;

- yMEHHE OIEepHpOBaTh TOHATHUSAMU: pPalMOHAIBHBIC, MppalOHaJIbHBIC,
MoKa3areabHbIE, CTETICHHbIE, JTOrapu(pMUIECKHUE, TPUTOHOMETPUYECKUE YPaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

- yYMEHHUE ONepUpoBaTh MOHATHAMU: (DyHKIMS, HEmpepbiBHAs (QyHKIHS,
IPOM3BO/IHAsA, IEPBOOOpa3Hasi, OIpPEIEICHHbII HWHTErpal; YMEHUE HaXOIUTh
IPOU3BO/IHBIE 3JEMEHTAPHBIX (YyHKIUH, HCHONb3Ys CHPaBOYHBIE MaTepUabl;
UCCIIEZIOBaTh B MPOCTEHIIMX CiydasX (PyHKIMM HAa MOHOTOHHOCTb, HAaXOIUTh
HanOONbIINE U HAUMEHBIINE 3HaYeHUs (YHKIIHIA;, CTPOUTH IpadKi MHOTOUICHOB
C MCIIOJIb30BAaHUEM amapaTa MaTeMaTHIeCKOr0 aHan3a; MPUMEHSTh POU3BOTHYIO
IIpU PEIICHUH 3a/1ad Ha JBWKCHUE; PEIIaTh MPAKTUKOOPUEHTUPOBAHHBIC 33/1aul Ha
HauOONbIINE W HaWMEHBIINE 3HAYCHHs, HAa HAXOXKACHWE WYTH, CKOPOCTU U
YCKOPCHHS,

- YMEHHE  ONEpHpoBaTh  TOHATHUSAMHU:  palMOHAIbHAs  (QYHKIHA,
nokazarenpHas (QyHKIWsA, cTeneHHas QyHKOusA, Jorapudmudeckas QyHKIus,
TPUTOHOMETpPUYECKHE (YHKIUU, OOpaTHbie (YHKIIMU; YMEHUE CTPOUTH IpaduKu
U3yYEHHBIX (YHKIUH, HCHONb30BaTh TIpadUKHd MpU H3YyYEHUH NPOLECCOB U
3aBUCHUMOCTEH, MPHU PEILEHUU 33/1a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U 3a/a4 U3
peasibHOM JKHU3HM; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTHU MEXKy BETUUMHAMU;

- YMEHHE pelllaTh TEKCTOBbIE 3aJadl pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
OPOLEHTHI, JOJM U YacTH, Ha JBHXKEHHE, pabOTy, CTOUMOCTh TOBApOB U YCIYT,
HAJIOTH, 3aJlaud U3 O0JacTH yIpaBlieHUS JIMYHBIMU U CEMEHHBIMH (prHAHCAMU);
COCTaBIISITh BBIPAKCHHUS, YPaBHEHHS, HEPABEHCTBA W MX CHUCTEMBI 1O YCJIOBHIO
3aJlaud, MCCIEAOBAaTh TMOJYYEHHOE pPEIIeHUE W OLEHUBATh MPaBIONOA00HOCTh
pE3yabTaToB;

- yYMEHHUE ONepUpOBaTh MOHATUAMU: CpelHee apudMeTHuYeCcKoe, MeIUana,
HamOOJbIIIeE W HAaWMEHbIlIEe 3HAUCHHUA, pa3Max, JUCHEPCHs, CTaHAapTHOE
OTKJIOHEHHWE YHUCJIOBOrO Ha0Opa; YMEHHME W3BIEKaTh, HWHTEPIPETUPOBATH

! VKa3bIBarOTCA M3 IIPUMEPHOTO (DOHIA OIIEHOYHBIX CPEACTB 110 YUEOHOM IUCIMILIHHE
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uH(pOpMaIMIO, TPEACTABICHHYI0O B TaONWIlaX, Ha JauarpamMmax, rpadukax,
OTPaKAIOLyI0 CBOICTBA peajbHBIX IMPOLECCOB U SBICHUH; MPEICTaBIATH
UHGOPMAIMIO C TOMOIIBI0 TAaOMUI[ M JUarpaMM; HCCIEIOBAaTh CTAaTHCTUYECKUE
JaHHBIE, B TOM YHUCJIE€ C NPUMEHEHHEM TpapUuecKUX METOAOB U AJIEKTPOHHBIX
CPEICTB;

- YMCHUE ONIEpUPOBATH IIOHATUSAMM: CIIyYalHBIA OIBIT U CIIy4YaliHOE
COOBITHE, BEPOATHOCTh CIYyYaHOTO COOBITUS; YMEHUE BBIYUCIATH BEPOSITHOCTD C
UCIOJIb30BAHUEM TpadUUEeCKUX METOAOB; MNPUMEHATh (OPMYIIBI CIOXKEHHUS U
YMHOXEHUSI BEPOATHOCTEW, KOMOWHATOpHBbIE (PakThl U (QOpPMYJbl MPU PELICHUU
3aJ1ay; OLIEHHWBATh BEPOSITHOCTU PEaJbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YallHbIMU
BEJIMUYMHAMU; YMEHHUE MPUBOJIUTH IIPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIMX YHUCEI B
IPUPOJHBIX U OOLLIECTBEHHBIX SIBICHUSX;

- YMEHHE OIlEepUpOBaTh MOHATHSIMM: TOYKA, MpsAMasi, IUIOCKOCTb,
IPOCTPAHCTBO, BYTPAHHBIN YTOJI, CKpPEUIUBAIOIIUECs MPsMBbIE, MapaieIbHOCTh U
NEPIEHIUKYIIPHOCTD IPSIMBIX U INIOCKOCTEH, YO MEXY MPSIMBIMH, YTOJI MEXIY
OpsIMOM M TUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSMH, PacCTOSIHUE OTTOYKH J10
IUIOCKOCTH, PACCTOSHHE MEXAY MPSAMBIMU, PACCTOSHHE MEXIY IJIOCKOCTIMU;
YMEHHUE UCIOJIb30BaTh MPU PEHIeHUH 3aJad H3y4YeHHble (AaKTbl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA;

- YyMEHUE  ONEepUpOBaTh  TMOHATUAMM:  MHOTOTPDAHHUK,  CEUYCHHE
MHOTOTpaHHUKa, Ky0, mapaieienunes, npusMa, nupamMmuia, Gurypa u noBEpXHOCTh
BpallleHus, WINHJP, KOHYC, 11ap, cepa, ceueHus: GUrypsl BpaleHusl, MI0CKOCTb,
Kacaromasicsi cgepbl, HWIMHIpA, KOHyca, IUIOUIaJb IHOBEPXHOCTH MHPaMUJIb,
OpU3MBbI, KOHycCa, HWIMHApA, TUIOaab cdepbl, 00beM KyOa, MpSIMOYToJbHOTO
napajulefienunena, NUpaMuibl, NPU3MbI, LUIUHApPA, KOHYca, IIapa; YMEHHUe
n300pakaTh MHOTOTPAHHUKU M MOBEPXHOCTU BPAIIEHHS, UX CEUEHHUS OT PYKH, C
NOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M JJEKTPOHHBIX CPEACTB; YMEHHUE
pacro3HaBaTh CUMMETPUIO B MPOCTPAHCTBE; YMEHHUE pPAaclo3HABaTh MpPaBUIIbHBIC
MHOTOTPaHHUKH;

- YMEHHE ONEpPUPOBATH MOHATHIMU: IBUKEHHUE B IPOCTPAHCTBE, MOAOOHBIE
(Gurypsl B IpOCTPAaHCTBE; MCIOJb30BAaTh OTHOIICHHUE TUIONIAJCH MOBEPXHOCTEN U
00bEMOB MOAOOHBIX (PUTYp MPHU PELICHUU 3a/1a4;

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

- YMEHHE ONEepUPOBATH MOHITUIMM: MPSMOYTOJIbHAS CHCTEMa KOOPJIUHAT,
KOOPJIUHATbHI TOUKH, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHHE, YTOJ
MEX]ly BEKTOpaMH, CyMMa BEKTOPOB, POU3BEICHNE BEKTOpA Ha YUCIIO; HAXOIUTh C
MIOMOIIIBIO U3YUYEHHBIX (POPMYJT KOOPAUHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXKIY
JIBYMSI TOUKaMH;

- yMEHHE BbIOUpaTh MOAXOIAIINHI U3yUSHHBIN METO AJIsl PELICHUS 3a1a4H,
pacno3HaBaTh MaTeMaruyeckue (pakTbl 1 MaTEMaTUYECKHUE MOJIENIN B IPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHHUAX, B HCKYyCCTBE, YyMEHHE TMPUBOAUTH IPUMEPHI
MaTeMaTU4eCKUX OTKPBITUM POCCUUCKON U MUPOBOU MaTEMAaTUYE€CKON HAYKU;

- yYMEHHUE ONepUpoBaTh MOHATUSIMH: ONPEICICHHE, AKCMOMA, TEOpeMma,
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CJIEJICTBUE, CBOWMCTBO, MPU3HAK, JI0KA3aTE€ILCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH;
ymeHue GopMyIupoBaTh 0OpPaTHOE U MIPOTHUBOIIOJIOKHOE YTBEPKICHNUE, TPUBOIUTH
IPUMEPHl U KOHTPIPUMEPHI, HUCIIOIH30BaTh METOJ MaTeMaTUYeCKON WHAYKITUY;
IPOBOJUTh JIOKAa3aTeNbHBIE PACCYKICHUS TPHU pEIICHWH 3a7ad, OIICHUBATh
JIOTHYECKYIO MPaBUIBbHOCTD PACCYKICHUI;

- YMEHHE OICPUPOBaTh TOHATHSAMHU: MHOXECTBO, ITOJAMHOXECTBO,
OTepaly HaJ MHOXXECTBAMH, YMEHHUE HCIIOIH30BATh TEOPETHKO-MHOXKECTBECHHBIN
ammapar JijIsl OMCaHUs PEaTbHBIX MPOIIECCOB U SBJICHUMN, U TIPH PEIICHUH 337134, B
TOM YHUCJIC U3 APYTUX YUCOHBIX MIPEIMETOB;

- yYMEHHUE ONEepHUpPOBaTh MOHATUSAMHU: Tpad, CBA3HBINA rpad, IepeBo, UK,
rpad Ha TIUIOCKOCTH; YMEHHE 3aJlaBaTh M OIUCHIBaTh Tpadbl pa3IMYHBIMU
crioco0aMu; UCIIONIb30BaTh rpadbl MPU PEIICHUU 3a/1a4;

- yMeHHe cBOOOIHO ONEpHUpOBATh MOHATUSMU: COYETaHHE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YUCIIO MEePecCTaHOBOK; OMHOM HbIOTOHA; yMeHHE TPUMEHSThH
KOMOWHATOPHBIE (PaKThl U PACCYKICHUS ISl PEIICHUS 3a]1a4;

- yYMEHHE OIEpPHpOBATh MOHATHUSAMHU: HATYpaIbHOE YHMCIO, LEJI0€ YHUCIO,
OCTaTOK MO MOJAYJIO, PallMOHAIBHOE YHUCIIO, UPPAIMOHATIBLHOE YUCIIO, MHOXECTBA
HATYpaJbHBIX, IEJbIX, PANHUOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN, YMCHHUE
UCTIONB30BaTh MpPHU3HAKKA JCTUMOCTH, HAWMEHBIIMA OOIUN JenTuTeNh |
HanMeHbIIee 00IIee KpaTHoe, anropuT™ EBKIna mpu pemeHny 3a/1a4; 3HaKOMCTBO
C pPa3JIMYHBIMH TIO3UITUOHHBIMA CHCTEMaMH CUMCIICHHSI;

- yMeHHE CBOOOJIHO OIEpPUPOBATH TOHATHSAMHU: CTENEHb C LEJIbIM
MoKasarejaeM, KOPEeHb HaTypaJbHOW CTENeHH, CTENeHb C PaIlMOHAIbHBIM
MoKa3arejeM, CTeMeHb C JICUCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeseM,
jorapudM 4ucia, CHHYC, KOCUHYC ¥ TaHT€HC MTPOU3BOJILHOTO YHCIIA;

- YMEHHE ONEPHpPOBaTh TMOHATUSMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHWI W HEPABEHCTB,
pPaBHOCWJIIBHOCTh  yPaBHCHHM, HEPAaBEHCTB W  CHCTEM, pallMOHAIbHBIC,
UppaIMOHATILHBIE, MOKa3aTeNbHBIC, CTETICHHEIE, Jorapumuyeckue,
TPUTOHOMETPUUYECKUE YPAaBHCHHs, HEPABCHCTBA M CHCTEMbBI, YMEHHE pEIIaTh
ypaBHEHUS, HEPABCHCTBA M CHCTEMBI C TIOMOIIBIO PA3IUYHBIX MPUEMOB; PEIIaTh
yYpaBHCHUS, HEPABEHCTBA M CHCTEMBI C TMapaMeTPOM; IMPUMEHATH YpaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI JUIsl PEIICHWs MaTeMaTHYeCKHX 3ajad M 3aj]ad u3
paznuMYHBIX 00NacTel HAyKU U peasibHOM KU3HU;

- yMeHHE CBOOOJIHO ONEPUPOBAThH MOHATUAMHU: Tpaduk QyHKIIUU, OOpaTHAs
byHKIMsA, KOMTO3uIua (GYHKIUN, TuHeHHas (QYHKIUSA, KBagparuyHas (yHKITHS,
cCTereHHasT (QYHKIMS C IIeJIbIM TI0Ka3aTelieM, TPUTOHOMETpUYEeCKHe (YHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKHE (YHKIIMHU, TMOKa3aTeslbHas U JorapupMuyeckas
GyHKIIMU; yMEHHE CTPOUTh Tpaduku (QYHKIUH, BBINONHITH MPEOOpPa3OBAHUS
rpadukoB QyHKIIHIA;

- yYMEHHUE HUCIOJb30BaTh Tpapuku (PyHKIHMA IJIs W3ydEHHUS TMPOIECCOB H
3aBHCUMOCTEH MpH peleHu  3a7a4 U3 APYTUX YIeOHBIX IPEIMETOB U U3 PeabHON
YKU3HH, BBIpaXxkarh opMyIaMu 3aBUCIMOCTH MEXK]Ty BETMUUHAMH,

- yMEHHE CBOOOMHO ONEPHUPOBATh TOHATHSIMH: YETHOCTh (DYHKIIHH,
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NEPUOANYHOCTDh (PYHKIIMH, OrPaHUYEHHOCTh (QDYHKIIUHA, MOHOTOHHOCTH (DYHKITUH,
SKCTpeMyM (yHKIMK, HauOoOIbIee W HaWUMEHBbIEe 3HAUYCHHS (YyHKIUH Ha
MIPOMEXKYTKE; YMEHHE MMPOBOUTH UCCIIEIOBAaHNE (DYHKITUH;

- YMEHHE HCIONH30BaTh CBOMCTBA U TpaduKku (PyHKIHI 11T HEPABEHCTB H
3aJad C MapaMeTpaMy; H300pa)kaTb Ha KOOPAMHATHOM IIJIOCKOCTH pEIICHUE
YpaBHEHHM, HEPABEHCTB U UX CUCTEM;

- yMmMeHue CBOOOJHO OINEpUPOBATh MOHATUSAMHU:  apupMeTHyYecKas
nporpeccusi,  reoMeTpuYeckas  mporpeccus,  OECKOHEYHO  yObIBaromias
reoMeTpUYecKasl IPorpeccus; yMeHue 3aaBarh MoCciIe0BaTeIbHOCTH, B TOM YHCIIE
C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

- YMEHHE ONEPUPOBATH MOHATUSMU: HENPEPHIBHOCTH (PYHKIIMH, ACUMITOTHI
rpaduka QyHkIMH, TIepBast U BTOpasi MPOU3BOIHASA (YHKIIUU, TEOMETPUUCCKUN U
bu3HUeCKUi CMBICT TPOU3BOIHOM, TEPBOOOpa3Has, OMPECICHHBI HHTETPa,
yMEHHE HaXOAWUTh AaCHUMITOTHl Tpaduka GYHKIUK; yMEHUE BBIUYUCIATH
MIPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO M KOMIO3UITUHU (DYHKIIUIA, HAXOIUTh
yYpaBHEHHUE KacaTelbHOU K rpaduKky QyHKUIUU;

- YMEHHE€ UCIOJIb30BaTh MPOU3BOAHYIO JIJISl UCCIENOBaHUS (DYHKIUHU, s
HaXOXKJACHUS HAWIYUIEro PEeIICHUs] B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-
HPKOHOMHYECKHUX U (PU3NUECKUX 3a7a4ax, IJIs ONpeAeIeHUs] CKOPOCTH U YCKOPEHHS;
HaXOJUTh TUIOIIAIN U 00BEMBI (PUTYP C OMOIIBI0O UHTETPaJia; IPUBOAUTH PUMEPHI
MaTeMaTU4YeCKOro MOACIMUPOBAHUS C TTOMOIIBIO AU PepeHIInaIbHbIX YPaBHEHUH;

- yYMEHHUE ONepUpOBaTh MOHATUSIMH: KOMILUIEKCHOE YHCIIO, COMPSKEHHBIC
KOMILIEKCHBIE YHCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (GopMa 3amucu
KOMIUIEKCHBIX yucel (TeoMeTpuieckas, TPUrOHOMETpUYecKas 1 anredpandeckas);
YMETh MPOU3BOAUTH apu(PMEeTHUEeCKHuEe ACHCTBUS C KOMIUIEKCHBIMH YHWCJIaMU;
MPUBOAUTH TPUMEPHI KCTIOJIb30BAHUS KOMILJIEKCHBIX YUCET;

- yMeHHe CBOOOAHO OMEpUPOBaTh MOHITUSIMU: CpeHEee apu(hMETHUYECKOE,
MeJuaHa, HauOoJIbIllee U HAMMEHbBIIIEE 3HAYEHUSI, pa3Max, JUCIIEPCHUs, CTaHIapTHOE
OTKJIOHEHUE JIJIS ONHUCAHUs YHUCJIOBBIX JIAHHBIX; YMEHHUE HCCIEI0BaTh
CTaTUCTUYECKUE JIaHHBIC, B TOM YHUCJE C MPUMEHEHHUEM TpauyecKuX METO/IOB U
AIIEKTPOHHBIX CPENCTB; rpaUyYECKH MCCIEAOBATh COBMECTHBIE HAOMIOACHUS C
MOMOIIIBIO TUAarpaMM PacCeUBaHUs U JTUHEHHOM perpeccuu;

- YMEHHME HaxOAUTh BEPOATHOCTH COOBITMM C  HCIOJb30BaHUEM
rpauyecKux METOAOB; MPUMEHSTH JJIS pelieHus 3a1a4 (HOpMYJbl CIOKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, (DOpPMyIly MOITHOU BeposTHOCTH, popmyny bepHysin,
KOMOWHATOpHBIE (GaKThl M (OPMYJIbI; OLICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
YyMEHHE OINEepUpOBaTh TMOHATUSIMH: Ciy4dailHas BeNWYMHA, paclpeiesieHue
BEPOSITHOCTEW, MAaTEMaTUUECKOE OXKUAAHUE, TUCTIEPCHS U CTAHJAPTHOE OTKJIOHEHUE
CIyJailHOW BENMWYWHBI, (QYHKIMWA PpaCIpeNeNieHUus W TUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIBHOTO pacIpeAesieH!i; YMEHUE UCII0JIb30BaTh CBOIICTBA
W3YYEHHBIX pacrpeiesieHUi JIJIsl pelleHus 3a1a4; 3HaKOMCTBO C MOHATUSIMU: 3aKOH
OONBIINX YHUCEN, METOAbl BBIOOPOYHBIX UCCJIEAOBAaHUN; YMEHHE MPUBOAUTH
MpUMEpPHI MPOSIBJICHUS 3aKOHA OOJBIIMX YUCET B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX;



- yYMEHHE CBOOOJHO OIEpPUPOBaTh IMOHATHUSAMHU: TOYKA, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUN yroJI, IBYTPaHHBII yroJ, IepeceKaromuecs, napauieabHble
U CKpEIIMBAIOUIUECS MPSIMBbIE, IEPIEHANKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yroj
MEXKy TPSMBIMU, YTOJ MEXIY OPsIMOM U MJIOCKOCTBIO, YTOJI MEXY ILUIOCKOCTAMU;
YMEHHUE UCIOJIb30BaTh MpPU PEHIEHUH 3aJa4 H3y4YeHHble (AaKTbl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OILICHUBAThb pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MHUPE;
YMEHHUE OIEepUPOBATh MOHATUSMU: MHOTOIPDAHHUK, CEYEHHWE MHOTOrpaHHUKA,
NpaBWIbHBI MHOTOTPaHHUK, TMpU3Ma, NHpaMuja, (Urypa U TOBEPXHOCTb
BpalleHUs, UWIUHAP, KOHYC, map, cdepa, pa3BepTka NOBEPXHOCTH, CEUEHUS KOHYCa
U IWINHApA, TapajijiebHble OCH WM OCHOBAHUIO, CEUYECHHE Iapa, MIOCKOCTb,
Kacaronasicsi cpepbl, IUINHAPA, KOHYCA; yMEHHE CTPOUTh CEU€HHE MHOTOTPaHHUKA,
M300pakaTh MHOTOTPAHHUKH, (DUTYpPHI U TMOBEPXHOCTH BpAlllCHMs, UX CEUCHHUS, B
TOM YHCJIE C NOMOULIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOMCTBA
TEeOMETPUYECKUX  (UTYp, CaMOCTOSTENbHO  (OPMYIHPOBATh  ONpPEICIICHUS
u3y4aemblx (UTYp, BBIBUTAThb THUIMOTE3bI O CBOWCTBaX W  IPHU3HAKax
reoMeTpUYeCcKUX (Uryp, 0OOCHOBBIBATh WM ONPOBEPraTh UX; YMEHUE MPOBOIUTH
Kkiaccupukauoo (GUryp Mo pa3iudyHbIM NPU3HAKAM, BBIMNOJIHATH HEOOXOIUMBbIC
JOTIOJHUTENIbHBIE TOCTPOCHHUS,

- yMeHHuE CBOOOJIHO ONEPUPOBATH MOHATUAMM: IUIOLIAAL QUIYPBI, 00bEM
(burypsbl, BeJIMUYMHA yIIia, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXKIY
OpSIMBIMHM, PACCTOSIHUE MEXAYy IUIOCKOCTSIMHU, IUIOHIaAb cdephl, III0MAIb
MOBEPXHOCTU  MHPAMUJIbI, TPU3MBI, KOHyca, IIWJIMHIpa, O0OBeM  KyoOa,
IPSIMOYTOJIBHOTO TapaijieNienuneia, MUpaMuabl, MPU3MbI, IWINHApPA, KOHYCA,
nrapa; yMeHue HaXoUTh OTHOIIEHUE 00BEMOB MOAOOHBIX PUTYD;

- yMEHHUE CBOOOJHO OTMEPUPOBATh MOHATUIMHU: JBIXKCHHE, MapajuieIbHBIHI
NEPEHOC, CHMMETpPHSI Ha TJIOCKOCTH U B MIPOCTPAHCTBE, TIOBOPOT, PeodOpa3oBaHue
noz00us, mogoOHbIE PUTYPHI; YMEHUE paclio3HABATh paBHbIC U MOA00HBIE QUTYPHI,
B TOM 4YHCIIE B IHPHUPOJAE, HUCKYCCTBE, AapXUTEKType; YMEHHE MCIOJIb30BaTh
r€OMETPUYECKHUE OTHOILIECHUS, HAXOJUTh T€OMETPUUECKHUE BEIIMUMHBI (JIMHA, YTodl,
wiomaab, o0bEM) MPHU PEIICHUH 3a7ady W3 APYTHX Y4YEOHBIX NPEIMETOB U W3
pEAbHOM KU3HU,

- yMeHHuE CBOOOJIHO ONEPUPOBATH MOHATUAMH: MPSMOYTOJbHAs CHCTEMa
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJIUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YMCIIO, Pa3JIOKEHHWE BEKTOpa Mo 0a3ucy, CKalIpHOE
MPOU3BEACHUE, BEKTOPHOE TMPOU3BEIACHUE, YTOJ MEXKAYy BEKTOpAMH;, YMEHUE
UCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBINA METOJ JJIS PEIICHUS] TEOMETPUUYECKHIX
3a/1a4 ¥ 3a/1a4 APYTUX YYEOHBIX MTPEAMETOB; OTIEPUPOBATH MOHITHAMU: MaTpuUIia 2x2
u 3x3, onpenenuTeNb MaTPUIlbl, TEOMETPUUECKHUN CMBICT ONPEACIIUTES;

- YMEHHE MOJEIIUPOBaTh pEAbHbIE CUTYyallMd Ha S3bIKE MaTE€MAaTUKHU;
COCTaBJISITh BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHUIO
3aJ1a4d, UCCIEI0BaTh IOCTPOECHHBIE MOJIENIH C UCIIOJI30BAaHUEM armapara aiareopsl,
MHTEPHPETUPOBATh MOJYYEHHBIH PE3yabTar; CTPOUTh MATEMaTUUYECKUE MOJETHU C
MOMOIIBI0 T€OMETPUYECKUX MMOHATUM M BEJIUYMH, PELIaTh CBSI3aHHbIE C HUMHU
MPAKTUYECKHUE 3a7a4u; COCTABIATh BEPOSTHOCTHYIO MOJEIb U MHTEPIPETUPOBATH
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IIOJIyYEHHBIM  pe3yapTar,  pelmarb  NPUKIagHblE  3aJadyd  CPeACcTBaMU
MaTe€MaTU4YeCKOro aHajln3a, B TOM YHUCIE COLMAIBHO-DKOHOMHUYECKOIO U
(bU3UYECKOro XapaKkTepa;

- yMeHHE BhIOMpaTh MOAXOASAIINI METO/ )1 PELICHUS 3a1a4l; IOHUMAaHHE
3HAYMMOCTH MAaTE€MaTUKUA B U3yYEHHH MPUPOAHBIX U OOIECTBEHHBIX MPOLECCOB U
SBJICHUM; YMEHUE PACIIO3HABATh IPOSIBICHUE 3aKOHOB MAaT€MaTHKU B MCKYCCTBE,
YMEHUE NPUBOAUTEH PUMEPHI MATEMAaTUYECKUX OTKPBITUA POCCUMCKON U MUPOBOU
MareMaTu4eCKOU HayKHu.

B pesynwrare ocBoenus ydeOHOUM mucruiuinHbl «OYI.07 MaremaTuka

oOyuaromuecst  AODKHBI  oOmajmath  mpeaycMoTrpennsiMu  OI'OC  CIIO
cnenuanbHOCTH 09.02.07 UHdopManuoHHbIe CHCTEMBbI M NPOrPAMMHMPOBaHHE
0OIIMMH U IPOPECCHOHATBHBIMU KOMIIETEHIUAMU-:

OK.01 Beibupare crnocoObl pemeHuss 3agad  NpodeccuoHaIbHOU
JeSTebHOCTH MTPUMEHHUTETIHHO K Pa3IMUHbIM KOHTEKCTaM;

OK.02 MWcnonp3oBaTh COBpPEMEHHBIE CpEJCTBA TIOMCKA, aHailu3a M
WHTEpHIpeTaluu HHPopManuu, 1 THHOPMAIIMOHHbBIE TEXHOJIOTUU JIJISl BHITOTHEHUS
3a71a4 Mpo(hecCuoHaNIbHOM e TENbHOCTH;

OK.03 [TnanupoBath U peaqnu30BbBIBATh COOCTBEHHOE MPO(HECCUOHATFHOE U
JUYHOCTHOE pa3BHTHE, PEeANPUHUMATEIBCKYIO JEeSTENbHOCTD B
npodeccuoHalbHOU cdepe, UCTIONb30BaTh 3HaHUS 10 (PMHAHCOBOM T'PaMOTHOCTU B
Pa3IMYHBIX KU3HEHHBIX CUTYAIHIX;

OK.04 DddextuBHO B3aMMOAEHUCTBOBATH U PabOTaTh B KOJUICKTHBE H
KOMAaH/IE;

OK.05 OcymecTBiasiTh YCTHYI0O M NHCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJlapcTBeHHOM si3bike Poccuiickoit @eaepaluu ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA;

OK.06  IIposiBAsATh  TpaXKIAHCKO-  MATPUOTHYECKYID  IO3HIIMIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEACHHME HA  OCHOBE  TPAJULUOHHBIX
OOIIIEYEIOBEYECKUX IIEHHOCTE, B TOM UHCIE C YYE€TOM TapMOHU3AIHH
MEXHAIIMOHAIBHBIX W MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSTh CTaHIapThl
AHTUKOPPYIMIIHOHHOTO TIOBE/ICHUS;

OK.07 ConelicTBOBaTh COXpPaHEHUIO OKpY>Karolen cpenpbl,
pecypcocOepexeHnto, NPUMEHITh 3HaHUS 00 WM3MEHEHUM KIMMAaTa, MPUHIIMIIBI
OEpEeXIIMBOTO MPOU3BOACTBA, 3(P(HEKTUBHO JACHCTBOBaTH B UYPE3BBIUAMHBIX
CUTYyaIUsX;

[1IK 9.7 OcymiecTBisaTh cOOp cTaTucTUYeCKo nH(popMaIuu o pabore BeO-
MPWIOKESHUI TSl aHa3a YPGEKTUBHOCTH €T0 PabOTHI.

2 OK u [IK yKa3pIBaroTCst M3 IPUMEPHOTO (DOHIA OLEHOYHBIX CPEICTB II0 YUeOHOM IUCIIAILIHHE
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Y4eOHBIM TTAaHOM MPEAYCMOTPEHA TIPOMEKYTOUHAS ATTECTAIUS TI0 YIECOHOU
mucuumrie «OY1.07 Matematuka» B popme’ sx3ameHa.

3 VkaspiBaercs hopMa aTTECTAINH, TIPELYCMOTPEHHAS YIeOHBIM TIIaHOM
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2. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCHUILJINHBI
KommiiekcHasi mpoBepka pe3ynbTaToB OcBOeHMsI ydyeOHoW aucuuruinabl «OYA.07 MaremaTruka» W JTUHAMUKH
dbopMupoBaHusi oOMWIMX M TPO(HECCHOHATBHBIX KOMIIETEHIUH OCYIIECTBIAECTCS TMOCPEACTBOM TEKYIIErO KOHTPOJIS H
IIPOMEKYTOYHOU aTTECTALUU.
KoHTpoJib 1 o11eHKa pe3yJIbTaTOB OCBOCHHMS Y4eOHOM AUCHUIIIMHBI

Koawbi 06mmx (OK) n Bujbl aesiTeIbHOCTH 00yyaromuxcs* DopMBbI, METOAbI, CPEACTBA KOHTPOJIS
npogeccuonaabubIx (IIK) Texkyumii KOHTPOJIBS IIpomeskyTouHnas
KOMIIeTeH N i arrecranus®
Paznen 1. [loBropeHue Kypca MaTeMaTUKH OCHOBHOM IITKOJIbI
OK: OK.01, OK.02, OK.03, |- ymeHue OIIEpUpPOBaAThH HOHSATHUSAMU: YCTHBIH OIIpoc, -
OK.04, OK.05, OK.06, OK.07, | HaTypaJIbHOE YKCIIO, [IEJI0€ YUCIIO, OCTATOK 10 MPAKTUYECKOE 3aHATHE,
I1K. 9.7 MOJIYJIIO, palroHaIbHOE YUCJIO, KOHTpOJIbHasi paboTa
UPPALMOHATILHOE YUCIIO, MHO€ECTBA
HATypaJbHBIX,  LENBIX,  PAIlMOHAJBHBIX,
JEUCTBUTEIbHBIX YHCElT,; yMEHUE
UCII0JIb30BATh MPU3HAKU JETUMOCTH,
HaUMEHBIINNA o0t NEJIUTEID u

HauMeHblllee oOlIee KpaTHOE, aJIrOpUTM
EBknuja nmpu pemeHun 3aaad; 3HAaKOMCTBO C
Pa3IUYHBIMM  TO3ULMOHHBIMM  CHCTEMaMu
CUHCIICHUS;

- yMeHue CBOOOIHO OIIepupOBaThH
HNOHATHSMM: CTENEHb C LIEIBIM IOKa3aTeNeM,
KOpPEHb HaTypaJbHOW CTENEHHU, CTENEHb C
palMOHAJIBHBIM  [OKa3aTeleM, CTElNeHb C
JEHCTBUTEIIbHBIM (BEILIECTBEHHBIM)
nokaszaresjaeM, Jorapupm 4ucia, CHHYC,
KOCHHYC U TAHT'€HC IIPOU3BOJIBHOIO YHCIIA;

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

3 VKa3bIBAKOTCS BH/IbI TEKyILLETo KOHTPOJISL: BBOIHBIA KOHTPOJIb, KOHTPOJIbHAs paboTa, YCTHBIH OIPOC, TECTUPOBAHHE, IPAaKTHYECKHe (JJaOOpaTOpHBIE) 3aHATHS U 1.
6 VkaseiBaercs (hopMa MpOMEKYTOUHOI arTecTanuu (IK3aMeH, AM(PepeHIMPOBAHHBIN 3a4ET, 3a4€T) B COOTBETCTBUM C yIEOHBIM IIAHOM
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- YMEHHE peulaTh TEKCTOBBIE 33/1a4M pa3HbIX
TUINOB (B TOM 4YHCII€ HA MPOLEHTHI, JOJIH U
4yacTH, Ha JBW)XXEHHE, DPAOOTy, CTOMMOCTb
TOBApOB U yCIIyT, HAJIOTH, 3a/1a4d U3 00JIaCTH
yOpaBiACHUS  JIMYHBIMU M CEMEHHBIMHU
(uHaHCaAMM);  COCTaBJISATh  BBIPAXKECHHUS,
YpaBHEHHUS, HEPaBEHCTBA U UX CHCTEMBI IIO
YCJIOBHIO 3aJja4M, UCCIEN0BATH IOJYYEHHOE
pelleHHe M OLEHUBATh IPaBAOIIOJI00HOCTh
pe3yabTaTOB,;

Paznen 2. IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
IIK. 9.7

- YMCHHUC OICpUPOBATH IMOHATHAMHU: TOYKA,

npsimas, IJIOCKOCT, IIPOCTPAHCTBO,
JBYTpaHHBI  Yroi, CKPEILMBAIOIINECS
MpsiMbIE, NapajiesIbHOCTb u

MEPIICHIUKYJISIPHOCTh PSIMBIX U TJIOCKOCTEH,
YTOJ MEXIY NPSIMBIMH, YTOJ MEXIY MPSIMOU
U TUIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMH,
paccTosiHMEe  OTTOYKH  JI0  TUIOCKOCTH,
paccTosiHUEe MEXIy MPSIMBIMH, PACCTOSHHE
MCKIAY IIIOCKOCTAMU, YMCHUE HCIIOJIb30BATh
NpU PEIICHUU 3a/a4 W3yueHHble (AKThI U
TCOPEMbI TINIAHUMCTPHUHU, YMCHHUEC OLICHUBATDH
pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- yMeEHHue OIIEpUpPOBAThH MIOHATUAMU:
orpejiesIiCHNE, aKCHOMa, TEOpeMa, CIIEACTBHE,
CBOWCTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCWIIbHBIE ~ (DOPMYJIUPOBKH;  yMEHHE
(dhopMyHpOBaThH obOpatHOe "
POTHUBOIOJI0KHOE YTBEPXKICHHUE, TPUBOTUTD
IIPUMEPBI U KOHTPIPUMEDPHI, HCIOJIb30BAThH
METO.T MaTeMaTH4IeCKOM WHIYKIINH,
IIPOBOJUTH JOKA3aTEIbHbBIC PACCYKACHUSA IIPU
pelIeHUH 3334, OICHUBATh JIOTHYECKYIO

YCTHBIN OIIPOC,
IIPaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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MIPAaBUIILHOCTD PACCYKICHUM;

- BJIIQJICHME  METOJAMU  JOKa3aTelIbCTB,
QITOPUTMAaMH  pemeHust  (GpopMyInpoBaTh
ONpEACICHUsI, AKCHOMBI U TEOPEMBI,
IIPUMEHATH JI0KAa3aTEIbHbIE PACCYXKICHUSA B
XOJI€ peuICHHUs 3a/1ay;

Paznen 3. KoopinHaThl ¥ BEKTOPBI

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
IIK. 9.7

- yMEHHE  OMNepUpoBaTh  MOHATUAMU:
MPSAMOYTOJIbHAS cucTema KOOpJIMHAT,
KOOpIUHATBHl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKAISIPHOE TMPOW3BEACHUE, YTOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA HAa YUCIIO; HAXOJIUTH C
MOMOIIBI0 U3YYEHHBIX (OPMYII KOOPAMHATHI
CEPeIMHBI OTPE3Ka, PACCTOSTHUE MEXKTY ABYMS
TOUKAMH;

YCTHBIN OIIPOC,
IIPaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH

Paznen 4. OcHoBBI TpuroHoMeTpuu. Tpuronomerpuyeckue QyHKIMI

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
I1K. 9.7

- yYMEHHE TPUMEHATh pPaJUaHHBIA METO]
U3MEPCHHA YIJIOB BpallCHUA U HUX CBA3b C
IpaaycHO Mepol, yMeHHe U300paxaTh YIIIbl
BpallleHUsIT Ha OKPYKHOCTHU, COOTHOCHUTH
BEJIMUMHY YTJIa C €T0 PaCIOJI0KEHUEM;

- yMmeHHe (OPMYITHPOBATH  OIPEICICHUS
TPUTOHOMETPUYECKUX (YHKIUN i1 YIJIOB
MoBOpPOTa M I OCTPHIX  YIVIOB
MPSIMOYTOJIBHOTO TPEYTOJbHUKA U OOBSCHATH
UX B3aMMOCBSI3b;

- YMCHUC OPUMCHATH OCHOBHBIC
TPUTOHOMETPUICCKHUE TOXJIECTBA L
BBIYHMCJICHUS 3HAUYCHUN TPUTOHOMECTPUUCCKUX
(yHKIMIA 110 OJTHOM U3 HUX;

- yMeHHe pemaTrb 1o ¢GopMyJIaM H IO
TPUTOHOMETPUYECKOMY KPYTY TpOCTEHIIne
TPUTOHOMETPUYECKUE YPABHEHHUS

YCTHBIN OIIpOC,
MIPAaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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- yMEHHE TPHUMEHATH OOIIME METOBI
pelieHus  ypaBHeHUM  (mpuBeIeHUE K

JUHENHOMY, KBaJIpaTHOMY, METO]{
pa3loKeHUs Ha  MHOXXUTENIHM, 3aMEeHbl
IIEPEMEHHON ) pu peLeHun

TPUTOHOMETPUUYECKUX YPaBHEHHI;

- YMEHHME OTMeuYaTb Ha Kpyre pelleHus
IPOCTEHIINX TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

Paznen 5. KoMmiuiekcHbIE

qucia

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

- YMEHHME  OIEpUpOBaTh  NOHATHSAMU:
KOMILIEKCHOE 4UCIIO, COIIPS)KEHHBIE
KOMIUIEKCHBIE YHCIIA, MOAYJIb WU ApPryMEHT
KOMIUIEKCHOTO  yHcla, ¢opMma  3amucu
KOMIUIEKCHBIX ~ 4ucen  (TeomeTpuyeckas,
TPUTOHOMETpUYECKass U anredpauydeckas);
yMETh MIPOU3BOIUTH apudmeTnyeckue
JNEUCTBUS €  KOMIUIEKCHBIMU  YHCIIAMU;
MIPUBOJUTH MIPUMEPBI HCIIOJIb30BaHUS
KOMILUIEKCHBIX YHUCEIL,

YCTHBIH OIpoC,
HpPaKTUYECKOE 3aHATHUE,
KOHTpOJIbHAs pabora

Paznen 6. [IpousBogHas pyHKIMH,

€€ MPUMEHEHUE

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
IIK. 9.7

- yMeHHe CBOOOJHO ONEPUPOBATH MOHATUSAMHU:

YETHOCTh byHKIMH, MEePUOAUYHOCTD
¢byHKIMY, OTPaHUYEHHOCTD byHKLINH,
MOHOTOHHOCTb (GyHKLUY, IKCTPEMYM

¢byHkuuu, HauOonbpllee W HauMEHbIIEe
3HaYeHUs QyHKINU Ha TPOMEXKYTKE; yMEHHE
MIPOBOJMTH UCCIIEIOBAHNE (PYHKIUH;

- yMeHue OIIepUpPOBATH MOHSATHAMHU:
GbyHKIHA, HelnpepbIBHAs GbyHKIMA,
MIPOM3BOIHAS, yMEHHue HAaXOJIUTh
MPOU3BOJHBIE  DJIEMEHTAPHBIX  (YHKIIMH,
UCTIONB3Y S CIIpaBOYHBIC MaTepuabl;

HCCIENOBaTh B IPOCTEHIINX  CIIy4asix

YCTHBIN OIIPOC,
MIPAaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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(GyHKIIMM HAa MOHOTOHHOCTb, HaXOIUTh
HauOONbIINE W HAWMEHBIIWE 3HAYCHHS
(GYHKIMNA; CTPOUTH rpadKU MHOTOUYJICHOB C
MCTIONIb30BAHUEM allllapaTa MaTeMaTH4ecKoro
aHanu3a; NPUMEHATH MPOU3BOIHYIO IPH
pelIeHnH 3afad  Ha JBIKCHHUE;, peIIaTh
MPAaKTUKOOPHUEHTUPOBAHHBIE  3a/a4d  Ha
HauOONbIINEe W HAUMEHBIINE 3HAYCHMS, Ha
HaXO0XKJCHHE IYTH, CKOPOCTH U YCKOPEHHSI,;

Paznen 7. MHOrorpaHHUKH U TeJia BpalleHUs

OK: OK.01, OK.02, OK.03, |- ymeHue OTIEPUPOBATH MOHATUSIMU: YCTHBIH OIpoc, IK3aMeH
OK.04, OK.05, OK.06, OK.07, | MHOTOTpAaHHUK, CEYEHUE MHOTOI'PaHHHUKA, IIPAKTUYECKOE 3aHATHE,
[1K. 9.7 KyO, mapauienenunes, mnpusMa, NUpamuia, KOHTpOJIbHAs paboTa

¢durypa u MoBEpXHOCTH BpaIllCHUS, IUITHH]ID,
KOHyC, map, cdepa, ceueHus QGUTYPBI
BpallleHus1, TUIOCKOCTh, Kacaromiasicst cqepsl,
IMWIMHIPA, KOHYCa, TUIOMIAIh TIOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYycCa, MHIUHAPA,
TJTOTIA b cthepsl, o0beM KyOa,
MPSIMOYTOJIHHOTO napajuieNienumnena,
NUpaMUIbl, IPU3MBI, LWIMHAPA, KOHYcCA,
mapa; yMeHue u300pakaTh MHOTOTPaHHUKH U
MMOBEPXHOCTHU BpallICHUA, UX CCUCHUA OT PYKH,
C TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB H
OJICKTPOHHBIX CPEACTB; YMCHHUC paCllO3HABATH
CUMMETPHIO B  TPOCTPAHCTBE, YMEHUC
Ppacrio3HaBaThb IMPaBUJIbHBIC MHOTOT'PAHHUKH;
- BIQJICHUE  METOJaMH  JIOKA3aTeIlbCTB,
aIropuTMaMu  pemeHus  (GopMyIHpOBaTh
ONpENEIICHUsI,  aKCHOMBI M TEOPEMBI,
OPpHUMCHATL AOKa3aTCIbHBIC PACCYKIACHUA B
XOJIC PeLICHHS 33]1a4;

- YMEHUE OIIEpUpPOBAThH MIOHATUSAMH:
OTIPEJICIICHUE, aKCHOMa, TEOpeMa, CIICICTBHE,
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CBOICTBO, IIPU3HAK, JI0Ka3aTeNbCTBO,
paBHOCWIbHBIE  (OPMYJIMPOBKH;  YMEHHE
(hopmMynHupoBaTh oOpatHOe "
IIPOTUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOIUTD
MpUMEPbl U KOHTPIPUMEPHI, HCIOIb30BATh
METOJ MaTEeMaTHYECKON VHIYKILWH;
IIPOBOJUTH JOKA3aTENIbHbIE PACCYKIECHUS IIPU
pelIeHnH 3a1a4, OLECHMBATh JIOTHYECKYIO
IIPAaBUIIBHOCTD PACCYKICHUM;

- YMEHHE  BBIUHCIATH  I'E€OMETPUYECKHE
BEJIMYMHBI (UIMHA, YTOJ, IUIOLa/ib, 00BEM,

IJI0LA b IIOBEPXHOCTH), UCIIONB3YS
U3y4eHHbIC POPMYIIBI U METOMBI;
- YMEHHE OIIEpPUPOBATH MOHATUAMU:

JBIDKEHHE B TMPOCTPAHCTBE, MOJ00HBIC
¢burypsl B TPOCTPAHCTBE; HCIOJIB30BAThH
OTHOILIEHUE IUIOLIAJACH IIOBEPXHOCTEW U
00beMOB TOJIOOHBIX (UTYpP TMPU PpPEUICHUU
3aja4;

Paznen 8. IlepBooOpaszHas ¢pynkuuu. [lpaBuna HaxoxkAeHUs: TEPBOOOPA3HBIX

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
I1K. 9.7

- YMEHHUE ONEPHUPOBATh IMOHATHEM HHTETrpaia
U TepBOOOPA3HOW. -W3YYHTh  TpaBUIIa
BBIYUCIICHUSI TIEPBOOOpPA3HOW H TEOpeMy
Hprorona-JleiOuua;

- yMeHHe pemath 3aJadd  Ha  CBS3b
nepBooOpa3HOl U ee ¢ TPOU3BOAHOM, Ha
BBIUMCJIEHHE TE€PBOOOpPA3HON Uil JTaHHOM
byHKIUY;

- YMEHHE pemaTh 3aJaddl Ha TPUMECHEHUE
UHTETpaiia [ BbIYHCICHUS (PU3NUIECKUX
BEJIMYMH W TNIOMIAICH;

YCTHBIH OIpoc,
NpPaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs pabora

OK3aMCH

Paznen 9. Crenenu u kopau. CtenenHasi QyHKIHS

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

- yMeHHe CBOOOIHO OTIEPHPOBATH MOHATHSMU:
rpaduk  dyHKIMH, oOparHas  yHKUHS,

YCTHBIN OIpOC,
MIPaKTUYECKOE 3aHATHE,

OK3aMCH
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KOMNO3ULUS (PyHKIHMA, cTeneHHast pyHKIUS ¢
IeIBIM  TOKa3aTeleM, YMEHHE CTPOHUTH

rpaduKu byHKIHH, BBINOJIHATD
npeoOpa3zoBanus rpaduKoB PYHKITUH;

- yMeHue OIIEPUPOBATH HOHSATHSIMH:
creneHHas  (yHKOMS, yMEHHE CTPOHTH
rpaduKu M3y4EHHBIX byHKIMH,

UCIOJIb30BaTh IpaUKd HOpU  HU3Y4YEHUH
IIPOLIECCOB M 3aBUCUMOCTEH, NpPU PELIEHUU
3aJa4 U3 ApYrux y4eOHbIX MPEMETOB U 3a1a4
U3 peallbHOW KU3HU; BBIPAXaTh (POpPMyIaMu
3aBUCUMOCTH MEKy BEJIUYMHAMU;

- yMeHue cBOOOTHO OTIepUpPOBATH
TIOHSI THSIMH: YETHOCTh byHKIHH,
NEPUOANYHOCTh (HYHKIIUU, OTPAHUYCHHOCTH
dhyHKIHH, MOHOTOHHOCTb byHKIHH,

KCTpeMyM  (QYHKIUHM, HauOoibllee U
HavMEHblllee  3HaueHus  QyHKIMM  Ha
IPOMEXKYTKE; yMEHHE IIPOBOJIUTH
uccieoBaHue QyHKINU;

KOHTpOJIbHAs paboTa

byHKIHS

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

Paznen 10. Iloka3arensHas
- yMeHHe CBOOOJTHO OIIepUPOBATH
MOHATHSMH: Tpa@uK GYHKIUH, oOpaTHast
GbyHKIHA, KOMITIO3ULUS byHKUIHMH,
nmokaszaTenbHast (DYHKIMH, yMEHHE CTPOUTH
rpaduxu byHKIHi, BBITIOTHSTh

npeoOpa3oBaHus TPaAPUKOB (HyHKITHIA;

YMEHHE HCIO0JIb30BaTh rpaduKu (GYHKIHHA IS
HU3y4YECHUSI MPOLIECCOB M 3aBUCHUMOCTEN MpH
peuieHun 3aJad M3 JIpyTuX  y4eOHBIX
npeaMETOB U U3 peaﬂBHOﬁ JKN3HU,; BbIpaXXaTb

bopmynamu 3aBHUCHUMOCTH MEXIy
BEJIMYUHAMU;
- yMeHHe cBOOOIHO OTIepUPOBAThH

YCTHBIN OIIPOC,
MIPAaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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MOHATUSIMHU: YETHOCTh byHKIMH,
NEPUOUYHOCTh (DYHKIIUH, OTPaHHYECHHOCTb
¢byHKIMY, MOHOTOHHOCTh byHKIHY,
IKCTpeMyM  (yHKIMH, HauOoJbIIee |
HauMEHblIee  3HAaueHUs  (QyHKIUM  HA

POMEKYTKE; yMEHHUE IPOBOJTUTH
uccieaoBanue QyHKIIH;

- yMEHHue OIIEPUPOBATH TIOHSITHSIMH:
nokaszaTenbHass (QYHKLUS, YMEHHE CTPOUTh
rpaduku H3YUYEHHBIX GyHKIHH,

UCHOJB30BaTh TIpaduKd TpH  H3YYCHUHU
IIPOLIECCOB M 3aBUCUMOCTEW, IPU PELICHUU
3a7a4 U3 APYruX y4eOHBIX MPEIMETOB U 3a71a4
U3 peajbHON KU3HM; BbIpaxaTb (HopMyrnamMu
3aBUCHUMOCTH MEXKY BEJIUUMHAMU;

Paznen 11. Jlorapudmel. Jlorapudmudeckas GyHkims

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
I1K. 9.7

- yMeHHe CBOOOIHO OTIepPHPOBATH
NOHATUSAMU: Tpaduk GyHKIMH, oOpaTHas
byHKUMA, KOMITO3HIIUS byHKIHH,
aorapupmMuyeckas byHKIMS; yMEHHue

CTpouTh rpaduku (QyHKUUN, BBIMIOIHSITH
npeoOpa3oBaHus TpapuKoB (HyHKIIHIA;

- YyMEHHE HUCIOJb30BaTh Ipa@uKu (QyHKIMIHA
JUIE U3YYEHHUsS TPOLECCOB U 3aBUCHUMOCTEN
NpH pelIeHUH 3a1ad W3 JAPYTHX ydeOHBIX
NpPEMETOB U U3 PeabHON KU3HH; BhIPAXKaTh

dhopmymamu 3aBUCHMOCTH MEX Ty
BEJIMYMHAMU;

- yMcHHE OIEPHUPOBATH TOHSATHSIMH:
norapupmudeckas QyHKINA, YMCHAE CTPOUTD
rpaduKu U3yYEHHBIX byHKIHH,

UCIONb30BaTh TpaUKd NpU  HU3YUYEHUHU
MIPOLIECCOB M 3aBUCHUMOCTEH, MpU pPELICHUU
3aJa4 U3 APYTUX y4eOHbIX MPEAMETOB U 33734

YCTHBIH OIpoc,
NPaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs pabora

OK3aMCH
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U3 peallbHOW KU3HU; BBIpaXaTb (OpMyIaMu
3aBUCUMOCTH MEKy BEJIUYMHAMU;

- yMeHHue OIIEpUPOBATh HOHSATUSAMU:
aorapudm, BBITOJIHATh BBIYHCIICHUE
3HaYeHUH W MpeoOpa3oBaHUs BBIPAKECHUN C
norapudMamu;

- yMeHHE CBOOOTHO OTIepUPOBATH
TIOHSITHSIMH: YETHOCTh byHKIHH,
MEePUOJNYHOCTh (DYHKIUH, OTPAHUYCHHOCTH
byHKIHH, MOHOTOHHOCTb byHKIHH,

KCTpeMyM  (QYHKUWH, HauOojbllee U
HavMEHbIIEe  3HAa4eHUs  QYHKOMM  Ha
MIPOMEKYTKE; yMEHHUE POBOJIUTH
ycciIeJ0BaHue (QYHKIHH;

Paznen 12. MHO)kecTBO. DeMeHTHI Teopuu rpadon

OK: OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06, OK.07,
IIK. 9.7

- yMeHHe OIepPUPOBAThH HOHSATHSMM:
MHOKECTBO, IMOJIMHOYKECTBO, OTEpAIMy Hall
MHOKECTBAMU;

- yMcHHe UCTIOJTB30BaTh TEOPETHKO-
MHOKECTBEHHBI ammapaT JUlsl ONHCAHUs
peasbHBIX TPOIECCOB U SIBICHUH, W TpHU
pelieHny 3agad, B TOM YHUCIE U3 JAPYTHX
y4eOHBIX MPEIMETOB;

- yYMEHHE OIEepUpOBaTh MOHATUSAMH: Tpad,
CBS3HBIM rpad, xgepeBo, IUKI, Tpadp Ha
IUIOCKOCTH; YMEHHWE 3a/1aBaTh M OIUCHIBATH
rpadbr pa3IMYHBIMH criocobamu;
MICTIONIb30BAaTh rpadbl IPH PELICHUH 33/1a4;

YCTHBIN OIIpOC,
MIPAaKTUYECKOE 3aHATHE,
KOHTpOJIbHAs paboTa

OK3aMCH

Paznen 13. DneMeHTh KOMOMHATOPUKH, CTATUCTUKH M TEOPHH BEPOSTHOCTEH

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

- yMeHue OIepPUPOBAThH MOHATHUSIMHU:
CIIy4alHBI ONBIT M CIy4ailHOE€ COOBITHE,
BEPOSTHOCTh CIyYailHOTO COOBITHS; yMEHHUE
BBIYHCIIATh BEPOATHOCTH C HCIIOJIb30BaHHEM
rpadu4ecKUX METOJIOB; IPUMEHSTH (hOPMYJIbI

YCTHBIN OIIPOC,
NpaKTHYECKOE 3aHSTHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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CIIO)KEHUSI M YMHOXEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (aKThl W (OPMYJBI TMpPH
pelIeHNH 3a]a4; OICHWBAaTh BEPOSITHOCTU
peasibHBIX ~ COOBITHI;  3HAaKOMCTBO  CO
CITly4aifHBIMU BEJINYMHAMU; yMEHUE
NPUBOJIUTh TPUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX  YUCel B  NPUPOAHBIX |
OOIIECTBEHHBIX SBJICHUSX;

- yMeHHe CBOOOTHO OIIepPUPOBATH
NOHSATHSIMH:  COYCTaHUE, MEPECTAHOBKA,
YHCIO COYETAHWH, YHCIO MEPEeCTAHOBOK;
Oounom HproTOHa; yMEHHE MPUMEHSTH
KOMOMHATOpHBIE (PAKTHl U PACCYKACHUS IS
pelIeHHs 3a/1a4;

- YMEHHE ONepUpOBaTh MOHATHAMU: CpETHEE
apudMeTHIeCKoe, MeanaHa, HauOoJbllee W
HaMMEHBIIIee 3HAUCHUs, pa3Max, AUCIIEpCHs,
CTaHJAPTHOE OTKIIOHEHHE YMCIIOBOTO Habopa;
YMEHHE  W3BIEKaTh,  HMHTEPIPETHPOBATH
UH(OPMAIIUIO, IPEJICTABICHHYIO B Ta0IUIaX,
Ha JUarpaMMax, Tpadukax, OTpPa)Karoulyro
CBOWCTBA PEaJbHBIX IMPOIIECCOB H SIBICHUII,
NPEACTaBIATh HMH(POPMAIUIO C TOMOUIBIO
TaOMMIl W JUarpamm; UCCIIEIOBATh
CTaTUCTHYECKHE JaHHbIE, B TOM YHUCIE C
NpUMEHCHUEM TpaU4ecKuXx METOJO0B H
AJIEKTPOHHBIX CPEJICTB;

Paznen Nel4. YpaBHeHuUs: 1 HEpaBEHCTBA

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

- YMEHHME  OIEepUPOBaThb  IOHATUAMU:
TOKJECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMAa  ypaBHEHMH UM  HEPABEHCTB,
PAaBHOCHUJIIBHOCTh yPABHEHWM, HEPABEHCTB M
CUCTEM, PpalMOHAJIBHBIE, HMPPALHMOHAJIBHBIC,

YCTHBIH OIpoC,
NpPaKTUYECKOE 3aHATHUE,
KOHTpOJIbHAs pabora

OK3aMCH
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II0Ka3aTelbHbIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPHUECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE
pelaTth ypaBHEHHUs, HEPABEHCTBA U CUCTEMBbI
C IOMOIIBIO Pa3IMYHBIX IPHUEMOB; peUlaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C
IapaMmeTpoM; MIPUMEHSATD ypaBHEHUS,
HEPaBEHCTBA, HUX CHUCTEMBl [UIsl pEIICHUS
MaTeMaTHYeCKUX 3aJad M 3ajad U3
pa3IMyYHBIX oOO0JacTed HAyKH U peanbHON
KU3HU;

- yMEHHE  ONepUpoBaTh  MOHATHUAMU:

pauroOHaIbHbIE, UPPALMOHAJIBHEIE,
[IOKa3aTeIbHbIE, CTEICHHBIE,
aorapudmuyeckue, TPUTOHOMETPUYECKHE

YPaBHCHUS U HCPABCHCTBA, KX CUCTCMEI.
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3. ®OPMbI U1 METO/IbI ONEHNUBAHUA

@opMbl  TeKylIero KOHTPOJS COOTBETCTBYIOT paboueil mnporpamme
y4eOHOM MTUCIMIUIMHBI U TIJIaHaM (TEXHOJIOTMYECKUM KapTaM) yU4eOHBIX 3aHATHIH 1O
yKazaHHOMY paszeiny, Teme. OaHoil u3 GopMm TeKyIero KOHTPOJIs, MO3BOJISIONMIEH
BBISIBUTh YMEHHUSA MPHUMEHATH IIOJYyYECHHBbIE 3HAHHUS HA NPAKTUKE SBISIOTCS
npaktudyeckue (Jadoparopunie) 3aHsaTusi. ColepkaHHe MPAKTUYECKUX
(;1abopaTOpHBIX) 3aHATUH, KPUTEPUU HX OILICHKHU MPEACTABICHBI B METOIMYECKUX
YKa3aHUSIX M0 MpakTUdeckux (naboparopHbiM) 3aHsATHAM. Takke Qopmamu
TEKYyLIEr0o KOHTPOJIA SIBISIFOTCA: BXOJHOM KOHTpOJIb, KOHTPOJIbHAsg padora,
TE€CTUPOBAHUE, YCTHBII OMPOC U JIp.

DopMOii POMEKYTOYHOM ATTECTAMH ABIISETCSA : DK3AMEH.

4. KOHTPOJIbHO-OIIEHOYHBIE CPEACTBA IS BXOJAHOI'O
KOHTPOJISA®

BxoaHO# KOHTPOJIb COCTOUT W3 3aJaHu, B3SITHIX U3 OTKpBITOTO O6anka OI'D

(OCHOBHOIO TocyaapcTBeHHOro sk3ameHa) u BIIP (Bcepoccuiickoid mpoBepOdYHON
paboThI) IO NPEAMETY MaTeMATHKA.
CopepxaHue BXOIHOIO KOHTPOJIS: BXOJHOM KOHTpPOJb BXOAMT B pazzaen Nel
«IToBTOpEHHME Kypca MareMaTMKA OCHOBHOM IWIKOAbD» 1o TeMe 1.7. «BxomHou
KOHTPOJIbY paboueit mporpammbl pucturiinibl «OY/[.07 Maremaruka» U COCTOUT
U3 2-X 4acTel: 00sM3aTeIbHON U JOMOTHUTEIbHON. O0s13aTeIbHast 4aCcTh CONECPIKUT
3aJJaHUs] MUHUMAJIBHOTO O0SI3aT€IbHOTO YPOBHS, AOIMOJHUTENbHAsA YacTh - Oonee
CJIOXKHBIE 3aJIaHHUS.

TpeOoBaHus K BBIMOJIHEHUIO BXOJHOTO KOHTPOJIA: MpPH BBITOJIHEHUH
3a/laHui TpeOyeTcsl MPEACTaBUTh XOJ pEUIeHUS M yKa3aTh IMOJIYYEHHBIM OTBET.
[IpaBUIBLHO BBIMOJHEHHOE 3aJlaHuEe U3 00s3aTEIBHOM YacTU OLIEHUBAETCS B OJUH
0aJ1; MpaBUIILHOE BBHIMIOJHEHUE 3a/IaHUM JTOMOJIHUTEIHLHON YacTH OLIEHUBAaeTCs 3
Oamnamu unu 1-2 GanyaMu 3a 4acTUYHOE pelieHue. baiibl, moJydeHHbIe 3a BCe
BBIITOJTHEHHBIE 33/1aHUS, CYMMUPYIOTCS.

Cucrema OlIEeHMBAHUS PE3YJIBTaTOB BXOAHOTO KOHTPOJIS:

OtMmeTKa Yucio 60an10B, He0OX0AUMOE 1JIsI OJYYEHHUS OTMETKHU
«2» (HEey10B.) MeHee 7 6aioB
«3» (ynoB.) 7-9 6annoB
«4» (xopor1o) 10-12 GamioB
«5» (OTIMYHO) 13-15 GamioB

7 VkasbiBaercs (dhopMa MPOMEKYTOYHOM aTTeCTAI[MK B COOTBETCTBUH C YICOHBIM TIAHOM

8 Pazmen pa3pabaThIBA€TCA, €CIIH 110 YUeOHOM UCIMILINHEE 00yYaroIyecs BEIMonHsroT BIIP
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BXOJTHOM KOHTPOJIb
Oobs3aTesibHAs YacTh
IIpn pemenun 3amaHui 1-4 3anumuuTe NPAaBWIBHBIM OTBET M3 YETBIPEX
PEII0KEHHbIX.
1. Packpoiite (popMyily COKpaIEHHOrO yMHOXeHH a-b?:
a) a>-2ab+b?
b) (a-b)(atb)
c) a>+2ab-b>
d) (a-b)(a-b)
(1 6asw1)
2. Tlnomane TpeyroiabHUKa BEIYUCISETCA 1O (hopMyIie:
a) S=a*b
b) S=(a*b)/2
c) S=2a*b
d) S=(a*b)/3
3. Kakoe M3 cleayIomux 9uces 3aKII0UeH0 MeX Ty ynuciaamu 1/ u 8
a) 0,4
b) 0,5
c) 0,6
d) 0,7
(1 6amn)
4. Jlansl rpaduku pyuakauii. Kakas ¢popmymna coorBeTcTBYyeT rpaduky 3):
1) 2) 3)

A v vA

=Y

ol 11\ X o 1

| =Y

b) ¥ — X —8x+ 11:

9

)
c) ! A
d) | y=X+5.
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(1 6amn)

IIpy BBIMOMHEHHMM 3aJaHUM 5-8 3aNMIIMTE XOJ PELICHHS W IOJTYyYCHHBIN
OTBET:

b | —
'J||

5. Bpruuciure:
(2 6anna)
6. Pemmure ypaBuenue x>-7x+10=0. Eciu ypaBHeHHE nMeeT Gosiee 0OJHOTO KOPHS,
B OTBET 3aNUIINTE MEHBIITNNA U3 KOPHEH.
(2 6anua)
7. llmomane 3€MeNb KPECThAHCKOTO XO35MCTBA, OTBEACHHAS IO TMOCAJKY
KYCTapHUKOB W IIBETHUKOB, COCTaBIIAeT 24 Ta W pachpenesieHa MexXAy HUMU B
oTHOLIEHHH 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 napamienorpamma BD pasna 40. Haitgure miomaab
napajieorpamma.
(2 6anua)
JlonosiHUTEILHAS YACTh

[Ipu BbIMONHEHHMH 3afaHus 9 3amuIIUTE XOJ, OOOCHOBAaHUE pEIICHUS U
IIOJIy4YE€HHBIN OTBET:
9. Pp100OSIOB MpOIJIBLUI HA JIOJIKE OT MPUCTAHH HEKOTOPOE PACCTOSIHUE BBEPX IO
TEUEHUIO PEKH, 3aTeM OPOCHII IKOPb, 2 yaca JOBUJ PhIOY U BEpHYJICS 00OpaTHO Yepes
5 yacoB oT Hayaja myTtemiecTBus. Ha kakoe paccTosiHME OT NPUCTaHU OH OTIUIBLI,
€CJIM CKOPOCTh TEUEHUS PEKU paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU O KM/4?
(3 6anna)

Kiawun K KOHTPOJBHO-OIIEHOYHBLIM CpeACTBAM /IJIA  BXOJHOIO

KOHTPOJIA:

Homep
3ap2HMS 1 2 3 4 5 ] 7 8 9
Oreer b b B A 2,7 2 9 816 8

5. KOHTPOJIBHO-OLHEHOYHBIE CPEJICTBA
JJIA TEKYIUEI'O KOHTPOJIA

Tekyumuii KOHTPOJb TPOBOAMTCS BO BpeMs YYEOHBIX 3aHATHH 1O
mucuuruinae OY/1.07 MaremaTuka, B COOTBETCTBUM C YICOHBIM IIJIAHOM I10 BCEM
paszaeiam porpaMMel.

Conep:xanue TeKyllero KOHTPOJsi: TEKYIIUHA KOHTPOJb MPOBOJATCS BO

BpCMA y‘-IC6HBIX 3aHATUM II0 MAaTEMaTHUKE B COOTBETCTBHUU C y‘-Ie6HBIM IIJTaHOM H
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paboueit mporpammel OVYJI.07 MartemaTuka mo BCeM pasjeiaM MporpaMMbl B
dbopMe KOHTPOJBHBIX pPabOT. Tekylmuid KOHTPOJIb COCTOMT W3 JBYX YacTeil:
TEOPETUYECKOU U IIPAKTUYECKOM.

TpeOoBanuss K TeKylmeMy KOHTPOJIO: 3aJaHUs KOHTPOJIBHBIX PAaOOT
JaCTUYHO B3THI U3 OTKpBITOro 6anka EI'D u BIIP mo maremaruke.

Ha BbImlONIHEHWE KOHTPOJIBHOW pabOThl MO MaTeMaThKe JaeTcs 2
akagemuueckuii yaca (130 muHyT).

KoHTposbHasg paboTa cocTouT X 2-X yacteil. B nepBoi yactu npeaniaraercs
BBINIOJIHUTD 4 3a7aHus - BBIOpaTh NPaBUIIbHBIA OTBET U3 YETHIPEX MPEIOKEHHBIX.
Bo BTOpO# yacTu npeayaraeTcs BhIMOIHUTH 6 3ajaHui - 0QOPMUTH XOJ1 PEIICHUS U
3amucaTh MOJYyYECHHBIN OTBET.

3a nmpaBUIILHOE BHITIOJIHEHHE JTF000TO 3a/1aHUsI TIEPBOM YaCTH 00yYarOIIUiCs
noiiyqaer onuH Oanna. [lpaBunbHOE BBITIOJIHEHHWE 3aJaHU BTOPOM YacTH
orieHuBaeTcs 2 Oamtamu uiu 1 6amioM 3a YaCTUYHOE PEIICHHE.

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

Cucrema oueHUBAHUA Pe3y/JbTATOB TEKYLIEr0 KOHTPOJIA:

OT1MmeTKa Yuciio 0a/1510B, HE00X0AUMOE IS OJTYYECHUSA OTMETKH
«3» (ynoB.) 8-10 6ammoB
«4» (xopoIo) 11-13 6amnoB
«5» (OTIIUYHO) 14-16 GannoB

Pazgen Ne2. IlpsiMbie ¥ JIOCKOCTH B IPOCTPAHCTBE
Tema 2.6. Pemrenue 3axay. IIpsimbie ¥ IVIOCKOCTH B POCTPAHCTBE
Teopernyeckue BONPOCHI AJisl MOATOTOBKH
K KOHTPOJIbHOM padore Ne2:
Chopmynupyiite Teopemy [ludaropa.
[Tepeuncnure ocHOBHBIE (PUTYPHI B TPOCTPAHCTBE.
[Tepeuncnure criocoObl 3aaHuUs TUIOCKOCTH.

el

[Iponomxure Teopemy: «Ecimm ogHa W3 JBYX IIApajuICNIbHBIX IIPSAMBIX
NIEPIEHNKYJISIPHA IUNIOCKOCTH, TO...».

5. IIponmomxure teopeMy: «Eciu ase mapajuiesibHbIE INIOCKOCTH IIEPECEKAIOTCS
TPEThEH, TO...».

6. CdopmynupyiiTe onpezeseHue IByrpaHoro yria.

7. CdopmynupyiiTe onpeaeieHue TpeXrpaHoro yria.

8. PackpoilTe NOHATHE «YyTOJ MEXKAY MPSIMBIMMI.

9. Ilepeuncnure B3aNMHOE PACIONI0KEHUE JBYX NPSIMBIX B IPOCTPAHCTBE

10. Kakue npsimble Ha3bIBalOTCS NapAJIEIbHBIMA B IPOCTPAHCTBE?

11. Kakue npsimple Ha3bIBAIOTCA CKPELIMBAIOLIIUMUCS B IPOCTPAHCTBE?
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12. Kakue npsiMble Ha3bIBAKOTCS MEPIEHANKYIAPHBIMU B IPOCTPAHCTBE?

13. Ilepeuncnure B3aMMHOE PacCION0KEHUE MTPSMOU U INIOCKOCTH B IIPOCTPAHCTBE.
14. PackpoiiTe NOHATHE «yTOJ MEXIY NPSIMOM U TUIOCKOCTBIO).

15. PackpoiiTe NoHITHE «TApAJIIETBHOCTh MPAMOM U TIJIOCKOCTHY.

16. PackpoiiTe NOHATHE «IIEPIIEHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTI.

17. Ilepeuncnure B3auMHOE paCIOIOKEHUE IBYX INIOCKOCTENW B IPOCTPAHCTBE.

18. PackpoiiTe NOHATHE «yTOJ MEXIY MIOCKOCTSIMUY.

19. PackpoiiTe NOHATHE «IAPAJIIENBHOCTD IIIOCKOCTEN.

20. PackpoiiTe NOHATHE «IIEPIIEHANKYIIPHOCTD IIIIOCKOCTEN.

21. Kak HaliTu pacCTOSTHHUE OT TOYKH 1O MPSIMO?

22. Kak HallTu pacCTOsTHUE MEXKIY TPSIMBIMU?

23. Kak HailTu pacCTOsTHUE MEXY TIIOCKOCTSIMU?

24. ITponoipkute onpeaeneHue: «llepneHauKysp - 3T0...».

25. Ilponomxkute onpenenenue: «HaknonHas - 3T1o...».

26. IIponomxkure onpenenenue: «IIpoekuus HAKIOHHOU - 3TO...».

27. Ilepeuncinte CBOMCTBA MAPAIIIENBHOTO TPOEKTUPOBAHMS.

28. IlpuBequTe mpuUMEpbl CHUMMETPUM Ha IUIOCKOCTH B IPUPOJE, HCKYCCTBE,
aApXUTEKTYpE.

29. IlpuBegure mpUMEPHl CUMMETPUI B NPOCTPAHCTBE B MPHUPOJE, UCKYCCTBE,
apXUTEKTYpE.

30. B uem oTiIMuneE MOHATHE «JIBUKEHUEY» OT IMOHATHUS «IIOBOPOT»?

KonTpoabnas padora Ne2
«Pacnonoxxenue npsiMpIX ¥ III0CKOCTEN B MPOCTPAHCTBE. 1leprieHAnKyIsIpHOCTD 1
MapajuieIbHOCTh NPSIMBIX U MIIOCKOCTEH. CKpeINBaOIINECs TPSIMBIEY.
O0s13aTesIbHAsE 4aCTh

IIpn pemenun 3amaHui 1-4 3anumuuTe NPAaBWIBHBIM OTBET M3 YETHIPEX
PEII0KEHHBIX.
1. Pacimpyiite kpaTkyio 3anuce: a€ L.
a) TOYKA a MPUHAJICKUT IUIOCKOCTH P;
b) Touka a mpuHAAICKUT TpsiMoii P;
C) mpsiMasi a MPUHAJJICKUT TIIOCKOCTH P;
d) npsimas a mepecekaet MmiIoCKOCTh P.
(1 6a)
2. IIpambie AB u C]I ckpemuBarotcs. Kakoe pacnonoxxenue umerot npsameie AC u
BJ?
a) MmapaiebHBbIE;
b) nepneHAUKyISpHEIE;
C) CKpEIINBAIOTCS;
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d) mepecekarotcs.
3. Ilnockoctu o u f umeroT 1 00myto Touky. KakoBo ux B3auMHOe pacronoxeHue?
a) mapasyieabHbI;
b) mepecekaroTcs Mo npsmMoi;
C) COBITIQJIAIOT;
d) ckpemnmBaroTcs.
(1 6amn)
4. Ecmu mpsmas, NpPOBEACHHAs HA IUIOCKOCTA 4Yepe3 OCHOBAHUE HAKIIOHHOM,
NEPHEHANKYJIAPHA €€ IPOEKINH, TO OHA...
a) MePICHANKYISIpHA U CaMOM HaKJIOHHOM;
b) mapaienbHa U caMOil HAKJIOHHOM;
C) CKpEIIMBAETCS C HAKJIIOHHOM;
d) neprneHIuKyIsipHAa OCHOBAaHUIO HAKJIOHHOM.
(1 6amn)

[Ipy BBIOMHEHHMM 3aJaHUK S5-8 3aIUIIMTE XOJ PEIICHHS U ITOTYYEHHBIN
OTBET.
5. Uepes koH1b! oTpe3ka AB u ero cepeanny M npoBeIeHbI TapajuiebHbIE TPSMBIE,
MEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B> m Ms. Haitgute mimny
orpe3ska MM, ecnu oTpe3ok AB He mepecekaeT IIocKocTh U eciau AA1=6,8cM,
BB1=7,4cMm.
(2 0ann1a)
6. IIpssmeie AC, AB u A/l nonapHo nepneHauKysipasl. Halinure orpesok C/I, ecnu
AB=5 cm, BC=13 cMm, AJI=9 cm.
(2 6anna)
7. 3 TOYKHM K IMJIOCKOCTH MPOBEACHBI JIB€ HaKJIOHHBIC. Haliaute minHbI 00111ero
NEPHEHMKYJISIpa, €CIAU NPOCKUMU HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJIUHBI
HaKJOHHBIX paBHbI 23 ¢M U 33 cM.
8. Hauepruts ky6 ABCJABiCi/JI;. Iloctpouts Touxky KEAB Ttouky MEAAL
OTPE30K PE€A,B,C..
(2 0ann1a)

JlonmosiHuTEIBbHAS YACThH

[Ipy BhIMONHEHWM 3afaHUs 9 3amMIIUTE XOJ, OOOCHOBAHHME PEIICHUS U
MOJIYYEHHBIN OTBET.
9. Pa36uth uBeTHUK Kpyrioil ¢opmbl (R=2 M) Ha YacTu pa3nMYHON IUIOIIAJIH.
PaccuuTtaTh KOJIMYECTBO CAXKEHIIEB LIBETOB ISl Kaxkaoro cekropa. Odopmuth
CXEMY.
(3 6ana)
Kiroun:
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Homep

1 2 3 4 5 6 7 8 9
3alaHus
OtBer B B b A 7,1 15 9 . .

Pasznesn Ne3. KoopanHaThsl M BEKTOPbI
Tema 3.4. Pemienue 3apau. KoopanHarel 1 BEeKTOPbI
Teopernyeckue BONPOCHI AJIsi MOATOTOBKH
K KOHTPOJIbHOM padoTte Ne3:

1. W3 ygero coctout NmpsMOYroJibHasi CUCTEMA KOOpAUHAT B npocTpaHcTBe? Ecnu
TOYKa JIEKUT B IJIOCKOCTH Xy, Kakas KoopAuHaTta y Hee HyJseBas? IlpuBenute
IIpUMeEp KOOPAMHAT TOYKHU A, KOTOpas JIEKUT Ha OCH Z.
Packpolite noHsATHE «BEKTOPY.
Kak HaiiT KoOpIMHATBI BEKTOpA?
Ilepeuncinre U paCKpOWTE MpaBUiIa CIOKEHUS BEKTOPOB.
Kaxkune BeKTOpBI Ha3pIBAIOTCS KOJUIMHEAPHBIMU ?
Kakue BeKTOpbI Ha3bIBAIOTCA NMEPIEHIUKYISIPHBIMA?
Yemy paBHO CKaJsIpHOE IPOU3BEIEHNE BEKTOPOB?

XN e LD

Kaxk HaliT BEKTOpHOE TPOU3BEACHUE BEKTOPOB?
9. Uemy paBeH yroia Mex1y BEKTOpamu?

10. ITpuBenuTe npuMep MaTpULbl 2x2.

11. ITpuBenute npumep MaTpuilbl 3x3.

KonTpoabnas paGora Ne3.

«JlexapToBBI KOOPIMHATHI B MPOCTPaHCTBE. BekTophl B ipocTpancTBe. CloXKeHNE
1 BBIYUTAHHE BEKTOPOB. YMHOKCHHE BEKTOpa Ha Yuciio. KoMImaHapHbIC BEKTOPBI.
CkansipHoe pou3Be/IeHHE BEKTOPOB. PazoxkeHue BEKTopa 1o TpemM
HEKOMILUTAHAPHBIM BekTopaM. [IpocTeiimme 3amaun B koopauHaTax. KoopauHars
BEKTOPA, PACCTOSTHHE MEK/Ty TOYKaMH, KOOPJUHATHI CEPEIMHBI OTPE3Ka, CKAIIPHOE
NIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXTY BEKTOPAMH, YTOJI MEKITY
PSIMOM Y TIJIOCKOCTBIO, YTOJI MEXK/TY TUIOCKOCTSIMU.
O0si3aTe/IbHAS YACTh

Ilpu pewenuu 3a0anuti 1-4 3anuwume npasuibHblil OMeem u3 yemovlpex
NpPeOsIONCEHHDIX.

1. Maner Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 HUX JIe)KaT Ha
KoopauHaTHOU npsimoi Oy?
A)A;B)B; B)C; T') 1.
(1 6am)
2. Kakue u3 BextopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBuastoTCs
SIMHUYHBIMU?
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a) a;
b)c;
C) B;
d)p.
(1 6am)
3. Kakue u3 Bekropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJmmuHeapHbI?
a) a, B;
b)c, B;
c)a, c;
d) KoyIMHEapHBIX BEKTOPOB HET.
(1 6am)
4. lanwl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHOM KaKOTo OTpe3Ka SIBISETCS
touka M(0,3,4)?
a) AB;
b) BC;
c) AC;
d) CB.
(1 6am)

IIpyu BBITIOTHEHUHU 3aJaHUI 5-8 3aMUIIMTE XOJI PEIICHUS U IOJy4YEHHBIN
OTBET.
5. Hansl BekTopnl a(-6,0,8), B(-3,2,-6). Haiinute ckansipHoe MpPOU3BEICHUE
BEKTOPOB.
(2 6am)
6. IIpu kakux 3HayeHUsAX a BeKTophl a(4,1,2),8(1,2,1m) neprneHIuKyasspHb1?
(2 6as)
7. ansl Bextopsl a(-6,0,8), B(-3,2,-6). HaitauTe KOCHHYC yIila MEXK/1y BEKTOpPaMHU.
(2 6an1a)
8. Hokaxure, uto 4detbipéxyroibHuk ABCJ sBisiercss pomOom, eciu: A(6,7,8),
B(8,2,6), C(4,3,2), 1(2,8.,4).
(2 6anua)

JlonosiHMTEILHAS YACTh

[Ipu BbIMONHEHMM 3ajaHus 9 3anmUIINTE XOJ, OOOCHOBAaHUE pEUICHUS U
IIOJTyYEHHBIN OTBET.

9. Maket kJIyMOBI NPEJICTABJICH Ha KOOPAUHATHOM miiockocTu. Haiiaute miomans
KIIYMOBI (4ETHIPEXYTOJIbHUKA), BEPIITMHBI KOTOPOTO UMEIOT KoopauHathl (8;0), (10,-
8)3 (2>'1O)7 (092)
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_Ol 2 8 10 =
(3 6anna)
Karoun:
Homep
1 2 3 4 5 6 7 8 9
3agaHus
OtrBer |B B A B -30 -1 -3/7 68

Pasznen 4. OcHoBbl TpUroHoMerpuu. Tpuronomerpuueckne GyHKuMU
Tema 4.10. Pemienne 3aga4. OcHOBbI TPUTOHOMeTpHH. TpUroHOMeTpHUYeCKHe
byHkMH

Teopernyeckue BONPOCHI AJisl IOATOTOBKH

K KOHTPOJILHOM padore Ne4:

1. UYemy paBeH yroia B OAWH paanaH?
2. B kakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra PyHKIHS y=sinX IpUHUMAET
MOJIOKUTEJIbHbIE 3HAYCHUSA?
3. B kakux 4eTBepTIX TPUTOHOMETPUUECKOTO KpyTa (QYHKIIHS y= COSX MPUHUMAET
OTpHUILIATENIbHbIC 3HAYEHUS?
[Iponomxure onpenenenue: «CHHYC OCTPOro yria - 3TO...».
[Iponomxure onpenenenue: «KocuHyc ocTporo yria - 370...».
[Iponomxure onpenenenue: « TaHreHe ocTporo yria - 310...».
CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

© N ok

Uemy paBHO pou3BeieHHE tgx*ctgx?
9. Yemy pasen sin(2x)? ChopmynupyiiTe npaBuUio BHIYUCICHUS.
10. Yemy paBen cos(2x)? ChopmynupyiiTe NpaBUio BHIYUCICHHUS.
11. Ilepeuncnute TPUrOHOMETPUUECKHE (PYHKIIMU, YKAKUTE UX MTEPHO/IBL.
12. Yemy paBeH nepuo GpyHKIUHA y=cos(4x)?
13. emy paBeH nepuoa pyHKIUU y=cos(x/4)?
14. Onpenenute 061acTh 3HaUeHUST QYHKIIUU Y=3¢0S(5X)?
15. [lepeuncnure ciocoObl perieHus] TPUTOHOMETPUYECKUX YPABHEHHM.
16. PackpoiiTe anropuTM peuieHus 0JJHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUI
NIEPBOT0 NOPSIKA.
17. PackpoiTe anropuT™M pelieHrs OJHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUI
BTOPOIO MOPSAKA.
KonTposbnas padora Neq.
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«IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaKeHUH. Perienue

TPUTOHOMETPUUYECKNX YPABHEHUN U HEPABEHCTB, B TOM YHUCJIE C UCIIOJIB30BAHUEM
CBOMCTB (DyHKLUI».

Obs13aTes1bHAsA YaCTh

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

MMpCAJIOKCHHBIX.

AB

1. B AABC sinC=4C, Kakas 13 cTOpoH siBIsieTcs Tunorenys3oit AABC?
a) AB;

b) AC;

c) BC;

d) CB.

(1 6ax)

2. YTII0M Kakou 4eTBepTH sABisieTcs yroa a=400°7
a)l;

b) II;

c) III;

d)IV.

(1 6amn)

3. Kakue u3 QyHKIuit SBISIOTCS YETHBIMU?
a) y=sin x;
b) y=cos Xx;
¢) y=tg X;
d) y= ctg x.
(1 6amn)
4. Kakue 13 4uce BJIAIOTCS KOPHEM ypaBHEHHUS cos X = 1/2?
a) x=m/6;
b) x=n/3;
) x=m/2;
d) x=2n/3;
(1 6am)
[Ipu BBITTOTHEHNN 3a4aHUI 5-8 3aNIMIIMTE XOJ PELICHUS U MOJy4YEHHBIN OTBET.

5. Beruucnure: sin w/2+ cos /2.
(2 6anna)

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

(2 6anna)
7. JIOKa)KUTE TOXKIECTBO: 2sin(m/2+a) + cos(T — a)= cosct.
(2 6anna)
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8. Pemure ypaBaenue: sin® x - 4 sin x + 3 =0,
(2 6anna)

I[OIIOJ]HI/ITGJILHZIH qacTb

[Ipu BbIONHEHUHU 3aAaHusl 9 3amuIIKMTEe X0/, OOOCHOBAaHUE PEIICHUS U

MOJIYYEHHBIN OTBET.
9. (3 6aina) Pemure cucremy ypaBHEHUM:
X+y=m
{sinx+ Siny = 2

(3 6ana)
Karoun:
Homep 1 2 3 4 6 8 9
3alaHus
Otser b A B b 2Tt g + 2mn, {%-i— 21n; g-i-
ne? 2mn),
ne’z

Paznen 5. KommiiexkcHbIe Yucja

Tema 5.3. Pemnenue 3agau. KommjiekcHbie yncjia
TeopeTnueckue BONPOCHI JJIs1 MOATOTOBKH

K KOHTPOJIbHOM padore NeS:

OnpeneneHre KOMIJIEKCHOTO YUCTa.
OnpeneneHue MHUMOM €TUHUIIBI.

Kakne KoMIjIeKCHbIC YKCJIa Ha3bIBAIOT PaBHBIMH, COHp)DKGHHI)IMI/I?
I[aTB OIpCACJICHNUC CYMMBI IBYX KOMIIJICKCHBIX YHUCCJI.

llaTB OIPCACICHUC YaCTHOT'O ABYX KOMIIJICKCHOI'O YHCJIA.

Kaxk 1/1306pa>1<a}0Tc51 KOMIIJICKCHBIC YHCJla Ha KOOpJIHHaTHOﬁ TIOCKOCTH?

1
2
3
4
5. Jarb onpeneneHue npou3BeIeHUs ABYX KOMIUIEKCHBIX YUCEIL.
6
7
8

JlaTp ornpeneneHre MOAyNs M apryMeHTa KOMIUJIEKCHOTO YUCJIA.

9. 3amucarb GopMyIy sl HAXOXKIEHUS MOIYJsI KOMIIEKCHOTO YHCIIa.
10. Kak HaliTH apryMeHT KOMIUIEKCHOTO yucia?

11. 3anmcarp 00U BHI KOMIIIEKCHOTO YHCJIa B TPUTOHOMETPHYECKOM (hopMe.
12. 3anucarb 00U BUI KOMILJIEKCHOTO YKCTIa B MOKa3aTeabHOM (hopme.
KonTponbHnas padora NeS.

«lIoHsITHE KOMIIJIEKCHOI'O YMClIa. COHpSI)KCHHBI@ KOMILJICKCHBIC YU CJIa, MOAYJIb U

APryMCHT KOMIIJICKCHOT'O YHCJIa. (DopMa 3aIlIiCH KOMIIJICKCHOI'O YHCJia

(reomeTpuueckasi, TPUTOHOMETPHUYECKAs, anredpanyeckas). ApudmeTnueckue

JIEUCTBUA C KOMIUIEKCHBIMH YHCIIAMU.
Oo0s3arTejibHAsA 9YaCTh

IIpn pemenun 3amgaHui 1-5 3anumuuTe NPAaBWIBHBIM OTBET M3 YETHIPEX
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MPEIOKEHHbIX.
1. Cymmoit uncen (2-91)+(6-1) siBasieTcs
a) 8+101
0) -7+51
B) 8-101
(1 6ama)
2. Halimure MOIyTh KOMIUIEKCHOTO YmciIa 2+31
a) V5
6) V13
B) 13
(1 6am)
3. IlpousBenenue uncen (1-21)(3+41)
a) 11-21
0) 3-81
B) 11+21
(1 6am)
4. KoMIUIEKCHO-COPSKEHHBIM JIJI urciia 2-81 siBseTcs
a) 8-21
0) -2+81
B) 2+8i
(1 6am1)
5. Pesynbratom npousBeaeHus uyncen (5+21)(5-21) sBaseTCst YUCI0
a) 29
0) 291
B) 21
(2 6as)
JdomosiHuTEIBHAS YACTh
[Ipu BBIMOTHEHWHU 3a7aHUST 6 3aMHINIATE XOJ, OOOCHOBAHHWE PEIICHUS H
MOJIYYECHHBIN OTBET.
6. Yucno 3-41 npeacTaBUMO B TPUTOHOMETPUYECKOHN (popMe B BHJIE
a) 5(cosd+ising)
0) 7(cosd+ising)
B) 3cos-4isind
(3 6as)
Kurouu:

=)}

Homep 3aganus 1 2 3 4 5

OTtBer B 0 a B a §)

Pasnea 6. IlpousBoanas pyHKIUH, ee IPUMEHEHHUE
Tema 6.11. Pemnenue 3axa4. IlponzBoanbie GpyHKIUH, ¢ IPUMEHEHHE
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Teopernyeckue BONPOCHI AJIsl MOATOTOBKH

K KOHTPOJIbHOH padore Ne6:
[Iponomxure onpenenenue: «IlocienoBaTeabHOCTD - 3TO...).
[TpuBenure npumep apupMeTHIECKON MPOrpeccuu.
IIpuBenuTe npuMep reOMETPUYECKON IIPOrPECCHUH.
[TpuBenuTe mpuMep GECKOHEYHO YOBIBAIOIICH reOMETPHUECKOM MPOTPECCUH.
[Iponomxure onpenenenue: «IIponssoanas - 3T0...».
Packpoitte reoMeTprUEeCKUN CMBICIT ITPOU3BOIHOM.
[Iponomxure onpenenenue: «KacarenbHas - 3TO...».
Packpoiite ¢puzndeckuii CMbICI TPOU3BOIHOM.

X NNk WD =

NS

Hepe‘{I/ICJII/ITG IMpaBrJia BBIYUCIICHUA IIPOU3BOJIHBIX.

—
S

. Uemy paBHa pou3BOAHAS CTEIEHHOW (DyHKITHN?

[E—
[—

. UeMy paBHa MpOU3BOIHAS TPOU3BEICHUS?

[E—
[\

. Uemy paBHa IPOU3BOAHAS YACTHOTO?
13. Yemy paBHaA IpOU3BOIHAS CIOKHONU (DYHKIIMH?
14. ChopmynupyiiTe npu3HaK BO3pacTaHus PyHKIUU.
15. ChopmynupyiiTe npusHak yObIBaHUS PYHKIUU.
16. ChopmynupyiiTe npu3HaK TOUKH MaKCUMyMa (DYHKIIUH.
17. Chopmynupyiite npu3sHaK TOUKHU MUHUMYMa (QyHKLIUU.
18. CocTraBbTe anrOpuTM peHIeHUs 3aJad Ha HaxXOXKIEHUS HauOOJBLIErO0 U
HAaMMEHBIIEro 3Ha4eHUs PYHKIMHU Ha OTpe3Ke?
19. CocTaBbTe alropuT™M HCCIAEAOBAHUS M TOCTpPOEHUs Tpaduka (PyHKUUU C
MOMOIIBIO MPOX3BOTHOM.
20. Kak HaliTu BepTUKaJIbHYIO aCUMIITOTY rpaduka GyHKIUU?
KonrposabHnas padora Ne6.

«Dopmynbl 1 npasuiia guddepentmpoBanus. MccienoBanue GyHKIUU C
OMOIIBIO Mpou3BoAHON. Hanbombiiee 1 HauMeHbllee 3HaYeHUsT PyHKIIUN.
O0s13aTesIbHAsE 4aCTh

IIpn pemenun 3amaHui 1-4 3anumuuTe NPAaBWIBHBIM OTBET M3 YETHIPEX
MPEITI0KEHHbIX.
1. Yemy paBHa npou3BogHas GYHKIHU y=COS’X?
a)¥V'=- sin’x;
by ¥'=- 2.s_in2x; _
c)¥'= -2€0s x sinx;
d) y '=2C0S X.
(1 6am)
2. TTo kaxoit u3 GopMys BBIUUCISAETCS MPOU3BOAHAS TPOU3BEACHUS?
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2) (u+v) '=u'+v';

b) (uv) '=u'v+uv';
- - uv—-uv
C) | (;) R T
a) (Fa()r=fr(g(x))*gr (x).
(1 6am)
3. Pemmre ypasaenue f' (x)=0, ecnu f(x)=3x? - 6x +4. Bribepure oTBET.
a) l;
b)-1;
c)4;
d)-4.
(1 6am)
4. Ha pucyHke n3obpakeH rpaduk npou3BoHON QPyHKINUH f(Xx), ONpeAcICHHON Ha

untepBaie (-10; 8). Haiimure xommuecTBO TOYeK MakcuMmyMa (GyHKIUU f(X) Ha
otpeske [-9;6].

b\ V= f"(.\l

5 |

-10 o o] 1 | 8

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

(1 6am)

IIpy BBIOIHEHHMM 3aJaHUK 5-8 3aIUIIMTE XOJ PELICHHS U ITOJTYYCHHBIN
OTBeET.
5. MarepuanbHas TOYKa JBUKETCS MPSMOJIMHEWUHO 1o 3aKOHY

I 63 42
X(r) = —1"+61" — 41" + 51 —3(re X— paccTosHUE OTTOYKA OTCYETa B METPaX,
t— BpeMs B CeKyHAax, UI3MEpPEeHHOe C Hauaia JBwkeHus). Haliqute ee ckopocts (B
M/C) B MOMEHT BpeMeHH t — 3 c.
(2 6anua)
6. Ha pucynke nzo0paxén rpaduk pynkiuu y= f(x) u kacatenbHas K HEMY B TOUKE

c abcuuccoit Xo. Haliure 3nauenue npousBoaHoi ¢pyHkuuu f(x) B Touke Xo-
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r'-/
.;/./.
(2 6anna)
X—2)(x+3
&_}@ )20
7. Pemute HEpaBEHCTBO: (x—8)
(2 6anaa)

8. Uccnenosath GpyHkimio f(x)=x> - 3Xx 1 mocTpouTh €é rpaduk.

(2 6anua)

JlonosiHUTEILHAS YACTh

[Ipyu BhIMOSHEHMM 3aJaHus 9 3amUIIUTE XOJ, OOOCHOBAHHE pEIICHUS HU

HOJ'IY“ICHHBIIZ OTBCT.

. @upme «CamoBoa» BBIACIAIOT y4acTOK 3eMiu Iuiomaabio 100 M2, [Ipengnararor
YEeThIPE y4acTKa pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil yuactok
onooput aupektop ¢upmbl «CanoBoay», YUYUTHIBas, 4YTO HEOOXOIUMO Oyaer
MOCTaBUTH 3a00p MO MepUMETpPy?

(3 6anna)
Karoumn:
Homep 1 2 3 4 5 6 7 8 9
3aiaHuna
Otser B b A B 8 1,25 | (-3;2), - 10x10
(8] +02)

Pazgen 7. MHOrOrpaHHMKH M TeJIa BPALCHUA

Tema 7.17. Pemienune 3aga4. MHOrorpaHHMKHM U TeJia BpalleHUs!

TeopeTnueckue BONPOCHI AJis1 MOATOTOBKH
K KOHTPOJIbHOM padore Ne7:

AU S e

[Iponomxure onpeneneHue:
[Iponomxure onpeneneHue:
[Iponomxure onpeneneHue:
[Iponomxure onpeneneHue:
[Iponomxure onpeneneHue:

«MHOrorpasHuK - 3TO0...».

«IIpusma - 310...».

«IIpsAMOYTOIBHBIN NApaJUIEIIECIIUIIEN - OTO...)».
«Ky0 - 310...%.

«IIupamupa - 310...».

CdopmynupyiiTe CBOMCTBO O MPOTUBOJIEKAIIUX TPAHSIX MapalijiesIenuIea.
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7. CdopmynupyiTe CBOMCTBO O JUArOHAIAX Hapaslieenuie/a.
8. CdopmynupyiTe CBOHCTBO O JUaroHaid U JIMHEHHBIX  pa3Mepax
IPSAMOYTOJIBHOIO MapAJIIEIEIUIIE 1A.
9. Kakas npu3zma Ha3bIBaeTCA MPSIMOM?
10. Kakast npu3ma Ha3bIBa€TCS MPABUIBHON?
11. PackpoiiTe noHsATHE «IIpAaBUIIbHAS TUPAMUJIAY.
12. Yro Takoe anmodema mpaBUILHON TUPAMUIBI?
13. B uem otinune nMojaHoON NOBEPXHOCTH MPU3MBI OT MOJIHOW ITOBEPXHOCTH
NIAPaMHIBI?
14. ChopmynupyiTe TEOpEMY O BBIUUCICHUH OOKOBOM MOBEPXHOCTH MPSIMOI
MIPU3MBI.
15. ChopmynupyiiTe TEOpEMy O BBIYUCICHUU OOKOBOM MOBEPXHOCTH MPABUILHON
MAPaAMHU/JIBI.
16. HazoBute mpenmeTsl u3 Baiied mpodecCHOHANBbHON ACSTENBHOCTH, KOTOPHIE
UMEIOT (H)OPMBI MHOTOTPaHHHUKOB.
17. Kakue  MHOTOTpaHHUKHM  Ha3bIBAlOTCS  IpaBWIbHbIMH?  llepeuncnure
MpaBUWIbHBIC MHOTOTPAHHUKH.
18. ITponomxkure onpeaenenue: «lunuuaap - 31o...».
19. IIponomxkure onpenenenue: «Konyc - 3to...».
20. ITponoikuTe ONPENETIEHUE: « Y CEHEHHBIN KOHYC - 3TO...».
21. Ilponomxute onpenenenue: «llap - 3to...».
22. Yto siBNsIETCS BBICOTOM YCEYEHHOIO KOHYca?
23. Yto sBISIETCS OCEBBIM CEUYECHHEM LWIMHApPA, KOHYCa, YCEYEHHOrO KOHYCa,
mapa?
24, Tlepeuncnure eTUHUITBI U3MEPEHUS TUIOIIATH, 0ObeMa.
25.Yemy paBHO OTHOIICHHE TIUIOMIAIEH MOBEPXHOCTEH MOMOOHBIX (uryp B
MPOCTpaHCTBE?
26. YUemy paBHO OTHONICHHE 00HEMOB MOJOOHBIX (PUTYP B IPOCTPAHCTBE?
27. Ha3oBuTe mpeaMeTsl U3 Bameid MpoecCHOHATBHON AESTENbHOCTH, KOTOPbIE
UMEIOT (POPMBI TEJ BpalllCHHUS.
Konrpoabnas padora Ne7.
«O0beMbl U TUIONIAIM IOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALICHUS».
O0s13aTesIbHAsE 4aCTh

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

MPEIOKEHHbIX.

1. B kakux equHUIAX U3MEPSETCS TUIOMAAb TOBEPXHOCTH MHOTOTpAaHHUKA?
a) B rpajaycax;
b) B MeTpax;
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C) B KBaJpAaTHBIX METPaXx;
d) B 1ByrpaHHbIX rpagycax.
(1 6am)
2. Ilnomanb 60KOBOM MOBEPXHOCTH MPU3MbI BEIYHUCIIAETCS 110 (hOpMYJIE:
a) S = Seoxt 2 Socn;
b) Séeox :POCH*H;
C) S =beox + S SOCH;
d) Seox =2Poca™H.
(1 6asw1)
3. Uto siBNsieTCSI OCEBBIM CEYEHUEM YCEUEHHOI0 KOHyca?
a) paBHOOEIPEHHBIN TPEYTOIbHUK;
b) paBHOOCApEHHAS Tpamelus;
C) IPSIMOYTOJIbHUK;
d) mpsiMoyTonbHAs Tparnenus.
(1 6asw1)
4. Kakasg Qurypa mnonydaercss ONpH BpalleHUU MPSMOYIOJbHOTO TPEYroJIbHUKA
BOKPYT OJIHOT'O M3 CBOUX KaTETORB?
a) KOHYC;
b) ycedeHHBIN KOHYC;
C) NUpaMUa;
d) yceuennas mupamua.
(1 6a)

Ilpu evinonnenuu 3adanuil 5-8 3anuwiume Xo00 peuieHUss U HNOAYYEHHbBIU
omeem.
5. PeOpo ocHOBaHMSI TPaBWIBHOW TpEyroiabHOM mupamuiabl 3 M, anodema 6M.
Haiinure miomaas 60KOBOM MOBEPXHOCTH TUPAMU/IBI.
(2 6an1a)
6. [luaronans ky0a paBHa KOpeHb U3 588. HAAUTE €ro 00beEM.
(2 6anua)
7. IIpAIMOYTrONIbHUK CO CTOPOHaMM 8CM M 3CM BpamiaeTcsi BOKPYTr OOJbIIeH
ctoponbl. Haitnure o0beMm, 1IOmAAM OOKOBOM M TIOJIHOM TOBEPXHOCTEH
MOJTY4YEHHOIO TeJa.
(2 0as1a)
8. BeIuncinuTh moBEepXHOCTh KPOHBI KyCTapHUKA, UMEIOIIETo (opMy I1apa paguyca
0,5 M. B oTBeT 3anummTe 4ncio, ASJICHHOE HA 7.
(2 6anua)

JlonosiHuTEILHAS YACTh
[Ipu BhIMONHEHUHM 3afaHUs 9 3anmUIIUTE XOJ, OOOCHOBAHHME PEIICHUS U

IIOJIyYEHHBIN OTBET.
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9. Cozmatp  Mozaenb  KiIyMmMObl, wuMeromedl  (GopMy  KOMOMHHUPOBAHHOTO
FEOMETPUYECKOr0 TeJia, BBIMOJHUTh HEOOXOAMMBIE pacdeThl (IUIOIIaab, 00bEM,
KOJIMYECTBO U BUJIbI CAXKEHIICB).

[Ipenanonaraembie MOJIETH KITyMO:

L

(3 0a1a)
Karoun:
Homep 1 2 3 4 5 6 7 8 9
3aflaHms
Otser B b b A 27 2744 | 72w 1 -
48 ;
64 m

Paznen 8. IlepBooOpasnas pynkuun. [IpaBuia HaxoxkaeHUs1 NEPBOOOPA3HBIX
Tema 8.6. Pemnenue 3agau. IlepsooOpasHas pyHkuMH, ee IPUMEHEHUE
Teopernyeckue BONPOCHI I MOATOTOBKH

K KOHTPOJIbHOM padore Ne§:
1. IIponomxkute onpenenenue: «@ynkus F(x) Ha3bIBaeTcs ...».
2. PackpoiTe reOMETpUYECKUI CMBICI ONPEAECIEHHOIO UHTETpaa.
3. IIponoskure onpenenenue: « KpuBonuHenHas Tpamnenus - 3T0...».
4. Chopmynupyiite hopmyny HeroTona-JIeitonuna.
5. B uem 3akmtouyaeTcst oO1uii BUJ BCEX MEPBOOOPA3HBIX ?
6. [lepeunciure npaBusa BEIUUCIECHUS HHTETPAJIOB.
KonTpoabnasi padora Ne§.
«IlepBoobOpa3nas ¢ynkuuu. [IpaBuna HaxoxaeHUs epBo0Opa3HbIX. Ee
MPUMEHEHUEY.
[Ipu pemenuun 3agaHuii 1-4 3anumuTe NPAaBWIBHBIM OTBET U3 YETHIPEX
IPEII0KEHHBIX.
1. lns xakoii u3 Gpynkumit pynxuus F(x)=x3-3x*+] sBusercs neppooGpaszHoii?
a) f(x)=3(x>-2);
b) f(x)=3x(x>-2);
¢) f(x)=3x2-6x+];
d) f(x)=3x>-6x.
(1 6amn)
2. ana dynkuus f(x)= 3x*+1. Uemy pasna F(1)?
a)2;
b)4;
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c) 6;

d)1.

(1 6am)

3. O6muii Buj Bcex mepBoooOpa3HbIix 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 6asw1)

. 7 xdx.
4. Beruuciure onpeIe/IeHHbIN HHTErpal

a)-1;

b) 1;

c)-1,5;

d) 1,5.

(1 6asw1)
[Ipy BbITONHEHMH 3aaHUM 5-8 3aIUIIMTE XOJ PEIICHUS W IOJYYEHHBIN

OTBET.

5. SdBngercsa mu F(x)=x>-3x+] mepoobpaznoii mua pynkuun f(x)=3(x>-1)?

(2 0an1a)

6. 3amaiite mepBoobpasuyro F(x) mms ¢ynxumm f(x)=3x>-2X, €CIM H3BECTHEI

koopauHaTel Touku M (1,4) rpaduka F(x).

(2 6anua)

7. Ha pucynke uzobpaxen rpaduk ¢pyHkuuu y=f(x), onpeneinéHHol Ha HHTEpBaje

(-3; 11). Haitnure Haumenbliiee 3HaueHue Gpyukiuu f(x) Ha orpeske [2; 9,5].

(2 6an1a)

‘) 1 |1 | v=/[)

A, |

NP R

NN _ A\l

\V/EAViREEEER

8. Ha pucynke wuzoOpaxen rpapuk Hekoropod ¢yHkuun y=f(x). Ilonb3ysch

I
et L 4
Y

2

s
PUCYHKOM, BBIUMCIIUTE OMPEICICHHBIN HHTETPall [y f)dx.

YA
4

y=f(x)

[y S ———
[ 7] S —

=Y
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JlonmoiHUTEIbHAS YaCTh
[Ipu BhIMOSHEHMM 3alaHusl 9 3amUIIUTE XOJ, OOOCHOBAHHME PEIICHUS U
IIOJIy4YE€HHBIN OTBET.
9. BpUUCIUTH MIOMAIb KITYMOBI, IEPUMETP KOTOPOW 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
3afjaHuna
Orser r A b r na X'-X'+4 -3 12 3

Paznen 9. Crenenu n kopHu. CrenenHass GyHkuus
Tema 9.5. Pemienue 3anau. Crenenu n kopau. Crenennass GyHkuus
TeopeTnueckue BONPOCHI 1JIs1 MOATOTOBKH

K KOHTPOJIbHO# padore Ne9:
1. Chopmynupyiite onpeaeneHre CTeNneHHON QYHKIIUH.
2. Ilepeuncnure cBOWCTBA CTEIEHHON (DYHKITMH C 1I€JIBIM MOKAa3aTeJIeM.
3. Ilepeuncnute CBOMCTBA CTENEHHU C JACHCTBUTENBbHBIM IOKa3zaTeiaeM. [IpuBeaure
MIPUMEDPBIL.
4. Ilepeuncnure CBOMCTBA KOPHSA HATypalbHOM cTeneHu. [IpuBeaure npumepsl
5. Ha yto HeoOXoaumo oOpaTUTh BHUMaHWE MPH PEHICHUU HPPALMOHAIBHOTO
YpaBHEHUS YETHOM CTENEHU?
6. UeMy paBeH KOpEHb YETHOW CTENEHW U3 oTpuuarenbHoro uucna? [IpuBeaure
IIPUMED.
7. Uemy paBeH KOpPEHb HEUETHOM CTEMEHHW U3 oTpuIlaTesbHoro uucia? IlpuBegure
MIPUMED.
8. Ha uto ctouT 00paTuTh BHMMaHUE MPHU PEIICHUU UPPALUMOHAIBHBIX, APOOHO-
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB?

KonTposbnas padora Ne9.
«Omnpenenenne creneHHo GyHkiuu. Mcnonb3oBaHue ee CBOMCTB NMpHU peIICHUN
YpaBHEHHUU U HEPABEHCTBY.
Oo0s3aTeIbHA"A YacTh

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

1. Mexay KakuMu JByMsI HaTypaJbHBIMU YHCIIAMU HaXOJIUTCS YUCIIO V192
a) 19 u 20;
b)2 u 3;
c)18u 19;
d)3u4.
(1 6amn)
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2. OnpenennuTe KOPeHb ypaBHEHHS X =125

a) 3;

b)-3;

c) -5;

d)Ss.

(1 6amn)

3. Pacmonoxute B OpsJIKe BO3pACTaHUs YHCIIA: 2; 5 V17
a) 2: 3\/5_, '4\/1_7;

b) 2; Wi 3\/5_,

o) /52 W

d) \V17; 2; 5.

(1 6am)

4. YMHOXKas 4KcClia C OQUHAKOBBIM OCHOBAaHUEM, X CTEIIECHH..."?

a) YMHOXKaeM;

b) nenmm;

C) CKJIaJIbIBaeM;
d) oTHEMaeM.

(1 6am)

[Ipy BBIMOTHEHUM 3aJaHUM S5-8 3aNMUIINTE XOJ PELICHUS U TMOITYYEHHbIN

OTBET.
JEE X
5. HaiinuTe 3Ha4yeHue BoIpaxkenus “"  mpu a=7.
(2 6anaa)
(VI2++5)
6. HalinnTe 3Ha4eHME BEIPAXKEHHS 10+v56
(2 0as1a)

7. PaccTosnne oT HaOmMoaTenas, HaXOISIIErocs Ha HEOOJbIIOH BhICOTE h
KHJIOMETPOB HaJl 3eMJIEH, 10 HaOJII01aeMOM UM JIMHUU TOPU30HTA BBIYUCIISIETCS 10
1= V2Rh
bopmyie :
Ha pacctosiHuM 48 kuaomMeTpoB? OTBET BBIPA3UTE B KWJIOMETpPax.
(2 6an1a)
8. Pemmre ypaBHenue V32X
(2 0ann1a)

rae R-6400 « — pannyc 3emiin. C Kakoil BBICOTbI TOPU30HT BUJIEH

=2.

JlomoJIHMTEJIbHAA YaCTh
[Ipu BeIMOSHEHUH 3a1aHUs 9 3aUIIUTE X0/, 000CHOBAHME PEIICHUS U TTOTYUYCHHBIN

OTBET.
Loy
9. Pemure rpaduuecku cuctemy ypaBHEHUM: ¥ =¥
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(3 6anua)

Karouun:
Homep | 2 3 4 5 6 7 8 9
3aaHuA
OTtBer 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 nokazaTeabHou QPyHKIUY.
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: ypaBHEHUH.
6. [IpuBenure npumep GyHKIUOHATHHOM 3aBUCUMOCTH IMOKA3aTENbHOU (DYHKIIMH
W3 peallbHOU KU3HU.

KonTposbnas padora Nel(.
«PemeHne mokazareabHbIX YPABHEHUN METOIOM YPAaBHEHHUS MMOKA3aTEIIeN U
METOJOM BBEJICHUS HOBOM MEepeMEHHON. Pelnienne noka3arenbHbIX HEPABEHCTB).
Oobs3aTesbHAsA YaCTh
[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 nzo0paxéH rpaduk ¢dynkuuu Bunaa f(x)=a*. Haiiaure 3Hauenue f(2).
YA

5 ¢

f(x)=a'

=Y

ol
a) 25;
b)5;
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c) 32;
d) Het BepHOTO OTBETA.

(1 6am)
3. ®dynknus 3agana popmynoi: f(x)=(1)*. YUemy paBno (2)?
a) -1/4;
b) -4;
c) 4;
d) v2.
[y =X
V=X

9.(3 6amna) Pemute rpaduuecku cucreMy ypaBHEHUN
(1 6a)

I x—13
(6) =3
?

4. KopeHb ypaBHEHUs
a) 12,5;
b) 13;
c) 14;
d) 15.
(1 6a)
[Ipy BBINMOTHEHHUH 3aJaHUN S5-8 3aIMUIIMTE XOJ PELICHHS U IOJTYYEHHBIN
OTBET.

35-5%3=12

5. Haliiure KOpeHb ypaBHEHUS
1< ?"'15249'?

6. CKOJIBKO 1I€JIBIX PEIICHUN UMEET HEPABEHCTBO
(2 6anua)

_ A5—8x—x?
7. Haiiute TOYKy MakcUMyMa (yHKIHH Y - :

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

m(!) = my - 211
, TI€ Mo—Ha4dYaJIbHas1 MacCca H30TOIIa, t—BpeMSI, npomeamee OoT

Ha4yaJIbHOTO MOMEHTa, /— Mepuoj moiypacnaaa. B HadanbHBIM MOMEHT BpeMEHU
Macca m3zorona 184 wmr. Ilepuon ero momypacnana cocrtasiser 7 muH. Haiigure,
yepe3 CKOJIbKO MHUHYT Macca u3orona OyeT paBHa 23 Mmr.
(2 0ann1a)
JomosiHuTEIBbHAS YACTh

[Ipu BeIMOSHEHWM 3afaHusi 9 3aMUIIATE XOJ, OOOCHOBAaHUE PEIICHUS WU
IIOJTyYEHHBIN OTBET.
{y —-2x=0

Lly—2=0"
9. Pemmre rpaduuecku cucteMy ypaBHEHUH y
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Karoun:

Homep 1 2 3 4 5 6 7 8 9
3alaHus
OTBer B A B A 1 2 -4 21 (2;4)

Paznea 11. Jlorapugmsl. Jlorapudpmudeckass GyHkuus
Tema 11.7. Pemienne 3axa4. Jlorapugmsbl. Jlorapudpmuyeckas pyHkuus
TeopeTnueckue BONPOCHI 1JIs MOATOTOBKH

K KOHTPOJILHO# padore Nell:
1. ChopmynupyiitTe onpeaeneHue JorapupMuueckon pyHKIIH.
2. Ilepeuucnure cBoWcTBa JIOTapuPMHUUECKON PYHKIUU.
3. IIponomxure onpexnenenue: «Jlorapupm — 3t0...».
4. Yemy paBeH jorapudm npousBeacHus?
5. YUemy paBen jorapudm 4acTHOTO?
6. [IpuBenuTe npuMepsl JJOrapuPMUUECKON CIMPaIu B IPUPOAE U B OKPYKAIOLIEM
MHpE.
7. Ha yto cTouT 00OpaTUTh BHUMAHUE MIPU PEIIEHUH JOrapu(PMUUYECKUX YPABHEHUM
Y HEPaBEHCTB?
8. Ilepeunciure cnocoObl pereHust JorapuPpMUUECKUX YpaBHEHHI.
9. ChopmynupyiiTe  OpaBWJIO  PELICHUS  MPOCTEHIIMX  JIOTapU(PMHUUECKUX
HEPABEHCTB.
10. B uem 3axmrogaercs rpadudecKuii crioco0 penieHus ypaBHSHUM.
11. [IpuBegute mnpuMep (QYHKUMOHAIBHOW 3aBUCUMOCTH JIOrapu(pMUUYECKON
GyHKUMU U3 peatbHOM KU3HM.
KonTpoabsnas padora Nell.
«Jlorapudmuueckas ¢pyskius. Pemenne npoctedmmx gorapupMudecKux
YPABHEHHUI.

[Ipu pemenuun 3agaHuil 1-4 3anumuTe NPaBWIBHBIM OTBET U3 YETHIPEX
IIPEIOKEHHBIX.
1. Kakas u3 ¢pyHKuuid Bo3pactaeT Ha Bcei 00JaCTH ONpEIeIeHMs ?
a) f(x)=log: x;

b) f_l[x}=0,?}‘;
C) f(x)=x
f(x)=log: x.
d) 2
(1 6awn)
_ 2x=3
2. Vxaxure 001acTh onpeaesieHus GyHKIUU f&) =1g x+7

a) (-7; 1.5);
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(-o0; -1,5), (7; +0).;
o) (-1.5:7);
d) (=007 =7), (1,5; +00).
(1 6am)

oy
=~ O

1
lo 4:lo 0.4, lo -
3. Pacnoyio’kuTh B OPSIIKE BO3PACTAHUS: Bos 8o o5y

logo s 4; l0go s 0,4;10gy s =
a) .

1
b) 108055 4710805 7510805 0.4;

1
¢) 10805310805 0410805 4

d)
(1 6a)

1
logg,s 0,4;10gos 7; 1080 5 4-

4. Haiinure KOpEHb ypaBHEHHS log, (5 —x) =2.

a) 11;
b)-11;
c)-3;
d) 3.
(1 6am)
[Ipu BbITIONHEHUHU 3aAaHUN 5-8 3aMUIINTE XOJ PEIICHUS U TMOJTYYEHHbIN
OTBET.

logs 4
5. Onpenenute 3HaUCHUE BBIPAKCHUS logs 2 + loge 3 + 27527,

(2 6anna)

6. YKaXuTe HauMEHbIIIEE 11eJI0€ PEIIeHUEe HePaBEHCTRA!
(2 6anna)

log;(6x—4) > 2.

y=8In(x+7) —8x+3.

7. HaiimuTe TOUKy MakcuMyma yHKIUHU -
(2 6anna)

8. lnst o6orpeBa moMelieHus, TeMrepaTypa B KOTOPOM MOAJIEP)KUBAETCSA Ha YPOBHE
Ty=15° wuyepe3 paguaTop OTOIUIEHUS MPONMYCKAIOT TOpsAYyr0 Boay. Pacxon
npoxonsmend depe3 TpyOy paamaropa Boasl m = 0,6 kr/c. Ilpoxoms mo TpyOGe
paccTosiHHUE€ X, BOJAa OXJIaXJaeTcsl OT HayajabHOM TtemmepaTtypbl Tx=91° no0
temneparypsl T, npuyém

cm T.—T T-
x=0a—log, ]:_ T” ; c=4200 }_j‘lﬁz_,
0o rpe K e TermmoéMKOCTh BOBI,
Br
Y =28—
AL -C ("

* 7 koo duIMeHT TermoooMena,
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o =0.8 _ pocrosnnas. Haiinure, no kakoil Temneparypsl (B rpagycax Llenbcus)

OXJIAIUTCS BOJIA, €CJIM JTMHA TPYObI paauaropa paBHa 144 m.

(2 6anaa)

JlonoJiHuTEIbHASA YACTh
[Ipy BbIONHEHMM 3a7aHus 9 3anuiIuTe XOJA, OOOCHOBAaHUE pEUICHUS H
MOJIYYEHHBIN OTBET.
y + 2x = log; 135 — log; 5

9. Pemmte rpadpuuecku cucTeMy YpaBHEHUU: {

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

Paznen 12. MHOxkeCTBO. JjieMeHThI Teopuu rpagon
Tema 12.4. Pemenne 3aga4. MHoOxkecTBa, rpabl M UX IPUMEHEHUE
TeopeTnueckue BONPOCHI 1JIs1 MOATOTOBKH

K KOHTPOJIbHO# padore Nel2:
CdopmynupyiiTe onpeeeHne MHOXKECTBA.
[Iponomxure onpeaenenue: «O0beAMHEHNE MHOXKECTB — 3TO...».
[Iponomxure onpenenenue: «llepeceyeHrne MHOXKECTB — 3TO... ).
[Iponomxure onpenenenune: «Pa3HOCTE MHOKECTB — 3TO...».
N3o0pazute 00benMHEHUE ABYX MHOXKECTB Ha Kpyrax Jujepa.
N300pa3ute nepeceyeHne TpeX MHOXKECTB Ha Kpyrax Jujepa.

e

. Chopmynupyiite omnpenenenue rpada. UTo Ha3pIBaeTCs BEPIIMHON, peOpom
rpada?

8. Kak HaiiTu cTrenenb BepinHbl rpaga’?

9. HazoBure OTIMYUTEIBHBIC YEPTHI TTOJTHOTO M HEMOJIHOTO TpadoB.

10. Ha3zoBHUTE OTINYUTEIBHBIC YEPTHI CBSI3HOTO M HECBSI3HOTO IpadoB.

KonTpoabnas padora Nel2.
«Omnepanuu ¢ MHOXecTBaMu. OnUcaHue peaabHbIX CUTYalU C TOMOUIBIO
MHOeCTB. [I[puMeHeHne rpadoB K PEIICHUIO 3a70a49.
1. Kakas onepariust uzo0paxeHa Ha Kpyrax Jiepa?

A B

a) E=AUB,
b) E'Af"nB;
o) E=A\E;
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d) E=A-B.
(1 6am)
2. Kakoii rpa¢ npeacrasien?

a) MOJIHBIN;

b) HEMOIHBII;

C) IepeBO;

d) Hy11€BOIA.

(1 6as01)

3.ITarepo pabounx BCTPETHIINCH NP BHICAAKE I[BETOB B KIIyMOBI. CKOJIBKO BCETO
OBLIIO C/ICJIAHO PYKOIOKATUH
a) 10;

b)11;

c)5;

d)6.

(1 6asw1)

4.0npenenute CTENEHb BEPIINHBI B:

a) §;
b) 11;
c) 3;
d) 5.
(1 0amnn)
[Ipy BBIMOTHEHHWM 3aJaHUN S5-8 3aIMIIMTE XOJ PEIICHHS U IOJTYYEHHBIN

OTBET.
5. Jlanbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u

u306pasuTe rpaduueckn HoBoe MHOKecTpo B @) £ = AUE; 0)F=ANE.

(2 6anna)

6.Konuubl [py3ps 3aHUMAIOTCS KaKUM-HUOYIb BUIOM cropta. 14 w3 HuxX
yBieKaroTcst pyroosom, a 10 — HackeTd010M. M TOIBKO 1BOE YBIEKAIOTCS U TEM U
IpyruM BuAoM criopra. Ckosbko apyseit y Tonu?»

(2 6amn)
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7.Ha pucyHke — cxema J10por, CBsI3bIBaOIIUX ropojackue nmapku A, b, B, I', /1, E.
[To xaxx0¥ 1OpOTe MOXKHO JBUTATHCA TOJBKO B OJJHOM HAMNpaBJICHUU, YKa3aHHOM

ctpesior. CKONBKO CyIIECTBYET pa3IM4YHbIX yTeW u3 nmapka A B napk E?

B~ w
A F
E
B g

(2 0aa1a)
8.M0o>HO JI HaprCOBaTh N300pa)KEHHBI Ha PUCYHKE rpad HE OTphIBas KapaHIaIl

OT Oymaru u mpoBO/isl KaK10€ peOpo POBHO OAMH pa3?

JlonosiHuTEILHAS YACTh
[Ipu BhIMOTHEHWHU 3a7aHUs 9 3aMUIIUTE XOJ, OOOCHOBAHHME PEIICHHS U
IIOJIy4YE€HHBIN OTBET.

9.IlepByto Wik BTOPYIO KOHTPOJIbHBIE PAOOTHI MO0 MaTEMATHUKE YCIICITHO HAMMKUCAIH
33 cTyieHTa, NEPBYIO WM TPETHIO - 31 CTYAEHT, BTOPYIO WU TPETHIO - 32 CTYyIEHTA.
He wmenee naByX KOHTpOJIBHBIX pPaO0OT BbIMOMHWIN 20 cTyneHTOB. CKOJBKO
CTYJICHTOB YCIEIIHO PEUININ TOJBKO OJIHY KOHTPOJIBHYIO paboTy?

(3 6anua)

Karouun:
Homep 1 2 3 4 5 6 7 8 9
3adaHHA
OTBer B b 10 r - 22 8 HeT 18

Paznen 13. DiieMmeHTHI KOMOMHATOPUKH, CTATUCTUKYA U TEOPUHU BEPOATHOCTE
Tema 13.6. Pemenne 3ana4. J1eMeHTbl KOMOMHATOPUKHU, CTATUCTHKHU H
TEOPUH BEPOSITHOCTEH

TeopeTnueckune BONPOCHI I MOATOTOBKH

K KOHTPOJILHOM padote Nel3:
1. Ilpomomkure ompenencnue: «CiydaiiHoe coObITHE - 3TO..». [lpuBemure
MIpUMED.
2. TlpuBenute mpuMep TOCTOBEPHOTO COOBITHS.
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[IpuBenuTe mpuMep HEBO3MOXKHOTO COOBITHSL.

[Iponomxkure onpeneneHue: «BepoITHOCT CIIy4aliHOTO COOBITHS - 3TO...».
ChopmynupyiiTe NpaBUiIO HAXOXKACHUS CII0KEHUS BEPOSATHOCTEM.
ChopmynupyiiTe npaBuiIo YMHOKEHUS BEPOSITHOCTEM.

Kak nHaiitu cpennee apuMeTnyeckoe YucaIoBoro psaa?

© N kAW

Kak HaiiTu MmequaHy 4ucioBoro psaa?

9. Kak BpIuncigeTcs pa3mMax YucaoBOTo psijaa’?

10. 1yig yero Hy>kHbI AUarpaMmsl, rpaduku? [lepeunciaure BUAbI JUarpaMm.

11. [IpuBeauTe mpuMepbl TPOSIBICHUSA 3aKOHA OOJBIIMX YHCET B MPUPOIHBIX
SBJICHUSX.

12. IlpuBeauTe npuMepsl MPOSIBICHUS 3aKOHA OOJIBIIUX YKCEN B OOIIECTBEHHBIX
SBJICHUSX.

13. Yto uzydaeT craTucTuka’?

14. Ilponomxkure onpenenenue: «Coueranue - 3T10...».

15. Ilponoikure onpenenenue: «Pa3memenune - 31o...».

16. IIponoimkure onpenenenue: «llepectaHoOBKY - 3TO...».

17. IlpuBeauTe pUMEpP MHOXKECTBA U3 PEATTLHON KU3HM.

18. [IpuBeauTe npumMep onepanuu NeEPECEYEHNs MHOKECTB.

19. [IpuBeauTe npumMep onepanuu 00beIMHEHUS] MHOYKECTB.

20. ITpuBeauTe npumMep onepannuy pa3HOCTH MHOYKECTB.

21. Packpoiite moHATHS «Tpad», «IEPEBOY, KITHKID.

KonTposabnas padora Nel3.
«OnemeHTsl KoMOMHATOpUKH. COOBITHE, BEPOSATHOCTH COOBITHS. CI0XKEHUE U
YMHOXEHHE BEPOSTHOCTEN.
Oobs3aresbHAsA YacTh

[Ipu pemenun 3agaHuil 1-4 3anunInTe NPaBWIBHBIM OTBET U3 YETHIPEX
MPEIJIOKEHHBIX.
1.  KomOuHnaTopuka - 3TO pa3zesl MaTeMaTHKH, OTBEYAIOIUH Ha BOTIPOCHI
CKOJIbKMMU CIIOCO0aMU MOXHO BBIOPATH 3JIEMEHTHI ...
a) 3aJaHHOTO KOHEYHOI'0 MHOXKECTBA;
b) OeCKOHEYHOI0 MHOXKECTBA;
C) I000T0 MHOXKECTBA;
d) uppanMoHaIbHBIX YHCEIL.
(1 6am)
2. CoenuHeHHsT U3 1 BJIEMEHTOB, OTJIWYAIOIIHMECS NPyl OT Apyra TOJBKO
MOPSIAKOM PACIIOIOKEHHS B HUX AJIEMEHTOB, Ha3bIBAIOTCSI:
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a) IEepecTaHOBKAMU;
b) codeTaHHAMH;

C) pa3MelICHUSAMU;
d) xomMOuMHaNUSIMHU.

(1 6a)
3. Yucino BcexX BO3MOKHBIX paSMeH_[eHI/Iﬁ BBIYUCIISACTCA I10 CbOpMy.He:
) AT =n(n —m);
b) Al =n(n—1)..(n—m+ 1);
n!
9 ARt = m?
d) A7t =n(n+m)
(1 6amn)

4. I'pynnupoBka - 3TO
a) YNOpsAAOYEHUE €IUHULl COBOKYITHOCTH 110 IPU3HAKY;

b) pazOueHue eUHUI] COBOKYITHOCTH HA TPYIIIHI IO IPU3HAKY;
c) 00001IeHne eqMHUYHBIX (PaKTOB;
d) o06001eHne eAMHUYHBIX MPU3HAKOB.

(1 6am)

[Ipy BBINOTHEHHUM 3aJaHUN S5-8 3aIMUIIMTE XOJ PEIICHUS U IOJTYYEHHBIN
OTBET.

5. B cpennem n3 2000 cagoBeIX HACOCOB, MOCTYNIMBIIMX B MMPOAAXKY, 6 MOATEKAIOT.
Haiinure BeposITHOCTh TOTO, YTO OJIMH CIIy4allHO BBIOpAHHBIN ISl KOHTPOJISI HACOC
HE MOATEKACT?

(2 6an1a)

6. CpaBHUTH BCXOXXECTh CEMSIH JIOOBIX TpeX BHUJOB OJHOJICTHHX IIBETOB 3a
nocnenuue 3 roga. CocTaBUTh JUarpaMMmy MO HalJAEHHbIM AaHHbIM. (Caenartb
BBIBO/IBI.

(2 6an1a)

7. llBeToBOAY MPEUIOKWIN YKpAcUTh KIymMOy I[BETaMM, HCIOJIB3ys 3 BHUIA.
CKOJIBKO pa3fiWyHbIX BapUaHTOB €CTh Yy LIBETOBOJA, €CIU €CTh BHIOOP M3 5 BHUOB
pasHou paccaabl?

(2 6anna)

8. CKOJBKHMH CITIOCOOAMU MOKHO TOCAUTh 4 KyCTapHUKA B OJIUH Ppsi?
(2 6anna)
JdomosiHuTEIBbHAS YACTh
[Ipu BhIMOTHEHWHU 3afaHUs 9 3amUIIATE XOJ, OOOCHOBAHWE PEIICHUS H
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IIOJTyYEHHBIN OTBET.

9. YrtoObl NOCTYNUTH B UHCTUTYT HA CHIEUAIBLHOCTD «MacTep caoBOMapKOBOro U
JaHAMA(QTHOTO CTPOUTENLCTBAY, AOUTYPUEHT NOKeH HaOpaTh Ha EI'D He menee
70 GanyoB MO KaXJAOMY M3 TPEX MPEAMETOB— MaTEeMaTHhKa, PYCCKUW S3BIK U

MHOCTPaHHBIN s13bIK. YTOOBI MOCTYNUTh HA CHEUHAIBHOCTh «KoMmepIus», HyKHO

HaOpaTh He MeHee 70 OajuIoB MO KAKIOMY M3 TPEX NMPEAMETOB — MATEMaTHKa,

PYCCKHUM SI3BIK U OOIIIECTBO3HAHUE.

BepositHOCTh TOrO, yTO aOUTYpHEHT 3. MOJy4YUT He MeHee 70 OayoB 1O

MateMatuke, paBHa 0,6, mo pycckomy si3blky — 0,8, IO HHOCTPAaHHOMY SI3BIKY —

0,7 u o o6mecTBo3Hanuo - 0,5.

Haiimute BeposSITHOCTH TOTO, YTO 3. CMOXET MOCTYMHUTH XOTs ObI HAa OJIHY U3

JIBYX YIIOMSIHYTBHIX CIIELIMATIbHOCTEM.
(3 6as1a)
Kuaroun:

Homep 1 2 3 4
3aflaHus

5

Orser A A B A

0,997

10

24

0,408

Pasznen Nel4. YpaBHeHUs U HEPABEHCTBA
Tema 14.5. Pemienue 3aga4. YpaBHeHUs] M HEPaBEHCTBA

TeopeTnueckue BONPOCHI I MOATOTOBKH
K KOHTPOJIbHO# padore Nel4:

UTto Ha3bIBaeTCsl ypaBHEHUEM?
UTO 3HAYUT PEIIUTh ypaBHEHUE?
Uto Takoe KOpEHb YpaBHECHUS?
Uto Ha3bIBaE€TCSI HEPABEHCTBOM?
UTo 3HAYUT PEIINTh HEPABEHCTBO?

WOk W=

3HAYECHUN ?

10. [lepeuncnure ciocoObl perieHUs] ypaBHEHHI.
11. Ilepeuncnure cnocoObl peHIeHUs] CUCTEM YPAaBHEHUM.

KonTponbnas padora Nel4.
«YpaBHEHHSI 1 HEPABCHCTBAY.
Oo0a3areabHas 4acTh

B dem 3akntoyaeTcs «MeToj UHTEPBAIOBY» ?
Uto Ha3bIBaETCs, PEUICHUE CUCTEMbI YPABHEHUI?
UTO 3HAYUT PEIINTh CUCTEMY YPABHEHUIA?

[Ipu pemeHun KakuxX ypaBHCHHM W HEPABEHCTB, OOJACTh

AO0IIYCTHUMBIX

[Ipu pemienun 3agaHuii 1-4 3anumuTe NPAaBWIBHBIM OTBET M3 YETHIPEX

PEITI0KEHHBIX:

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

b) 2

c) I;

d) 0.

(1 6amn)

2. Kakue u3 ypaBHEHUI UMEIOT O0Jiee OJHOTO KOPHS?
a) X-6x+5=0,

b) 3x+2=g; -
c) (x-4)(x+3)(x-8)=0;
d) 2x-7=0.

(1 6amn)

3. Onpenenute BUA ypaBHenns v 52 ¥ =2.

a) IMHEHHOE;

b) kBaapaTHOE;

C) UPPALIUOHAIILHOE;
d) panronasipHOE.

(1 6amn)

4. Onpenennre HAaMMEHBIIEE LIENIOE PELIEHHE HEpaBeHCTBa 5X2<1?
a) -3;

b) 0;

c)3;

d) -4.

(1 6am)

[Ipy BbIIONHEHUH 3aaHUM 5-8 3alUIIMTE XOJ PEIICHUS W IOJIYYEHHBIN
OTBET.

5. Halnure KOpeHb ypaBHEHUS |%-3|=2

(2 6anua)
{.1' -y = 8‘!

6. Pemmure cucTemy ypasHemmii (27 0= 16,
(2 0as1a)

2x? — 5x

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

3)V3x2 — 5x — 2=0

JlonosiHUTEILHAS YACTh

8. Pemmite ypasHenne (2X

[Ipyr BeIMOSHEHWM 3amaHus 9 3amUIIUTE XOJA, OOOCHOBAHHE PEIICHUS H
IIOJTy4YE€HHBIN OTBET.
. 2 ey T
2sin”x — v/ 3cos (— .x) =0
9. Pemure ypaBHEHUE 2 - YKa)XUT€ KOPHHU 3TOTO
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3n
ypaBHEHUSI, IPUHAJJICIKAIINE OTPE3KY - ~
(3 0as1a)
Kuroun:
Homep 1 2 3 4 5 6 7 8 9
3aflaHus
Otser B [AB| B [ A [1;5](10;2) [(—ee; OJU[2; 3] -1; | 22 7% ¥F 44
6 3 3

6. KOHTPOJIbHO-OEHOYHBIE CPE/ICTBA J1JIAA
MNPOMEXYTOYHOM ATTECTAIIUU

Coaep:xanue MpOMeKYTOYHOT0 KOHTPOJISA: HA BHINIOJIHEHUE MUCbMEHHON
HK3aMEHAITMOHHOW pabOThI 10 MaTeMaTuke AaeTcs 2 acTpoHoMudeckux vaca (130
MUHYT).

DK3aMeHallMOHHasl paboTa COCTOUT U3 15 3agaHuid.

TpeOoBaHUsA K MPOMEKYTOYHOMY KOHTPOJIKO: OTBETHI K 3ajaHusam 1—11
3aMUCHIBAIOTCS B BUJIC YMCIIa WU MOceoBaTebHOCTH Iudp. OTBET 3aMUChIBACTCS
B M10JIC OTBETA B TEKCTE pabOThI, a 3aTeM NEPEHOCUTCA B O1aHK OTBETOB. EquHUIIBI
M3MEPEHUS B OTBETE YKa3bIBaTh HE HaJ0. Eciu nomyuniiack 0ObIKHOBEHHAsI IPOOb,
OTBET 3allMChIBAETCS B BUJIE NecATHYHON. OTBETHI HA 3agaHusd 12—15 3anuceIiBaroTcs
B TIOJISI OTBETOB B TeKkcTe paboThl. [Ipu BhIMIOTHEHWHU PAOOTHI HE pa3perracTcs
MOJIb30BaThCSl ~ yuyeOHUKaAMH,  PabOYMMM  TETpPajsiMH,  CIPABOYHUKAMHU,
KaITbKyJIsTOpoM. [Ipr HEe0OX0MMMOCTH MOKHO TOJIH30BAThCS YEPHOBUKOM. 3alTUCH
B YEPHOBUKE MPOBEPATHCS U OIIECHUBATHCS HE OyIyT.

bael, mosrydeHHbIE 32 BCE BBITIOJIHEHHBIC 3a]JaHUSI, CYMMUPYIOTCHI.

Cucrema oueHUBaHUSA Pe3yJbTATOB IPOMEKYTOYHOI0 KOHTPOJIS:

OTMeTKa Yucsi0 62/510B, HEOOX0AMMOE ISl OJYUYEHUS OTMETKH
«2» (HeYI0BI1.) menee 10 6amtoB

«3» (ynoB.) 10,11 6amnoB
«4» (xoporo) 12 6amoB
«5» (OTIUYHO) 6onee 15 Ganos

3aganus I NPOMEKYTOUYHOM aTTecTaunu

MUHHUCTEPCTBO OBPA3OBAHUA UPKYTCKOM OBJIACTH
I'OCYJAPCTBEHHOE BIO/J/KETHOE ITPO®PECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEXKJIEHUE UPKYTCKOM OBJIACTH

«YEPEMXOBCKHWI TOPHOTEXHUYECKHAW KOJUIEJIK UM. M.H. IIIATOBA»
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PaccmoTtpeno Ha 3acenanuu
IUKJIOBOY KOMUCCHH
[IpoTokom Ne

IIpencenarens

SK3AMEHALIMOHHBIN BUJIET Ne 1
10 AUCLMIUINHE:

TBEPXJIA
«OV]1.07 Maremaruka» « N JIAIO»
20 r© 3aM. aupekTopa 1o y4eOHou padbote
- I'pynna
— 0O.B. [Tananosa
Cemectp 10

A K. Ky3pmuna

»

20

BapuanT Nel

Omeemamu Kk 3adanusam [—11 aenaromcs 4ucio uiu nociedo8ameirbHOCmsb YuQp.
Omeemvl cuauana 3anuwiume 6 mexcme pabomsl, a 3amem nepenecume ¢ BJIAHK
OTBETOB.

®

®

HaliauTe 3HaueHne BRIpa#erns | 6,8 — I,E} 3

(et

Hanor #a pnoxonwl cocTasnfer 13% oT sapaboTHol mnate. 3apaboTHas mnarta Meawa Kyassnya
panma 16 000 pyineii. Kakyto cysay 0H NOTY4HAT NOCE YITATE HANOTa Ha goxofs? Oreer nafite

B Py

(reet:

MOLWHOCTE NOCTOAHHOTD TOKS (B BATTAX) BRMHCIAETCE N0 dopuyae F= I’R,rae I — cuna Toka
(B ammnepax), & — conporieneHne (B omax). [Tonesyace 1ol dopsynodl, saioure P (B saTTax),

e R=12 Ommn F =35 A

(et

26

Hailigure sing , ecni cosa=—-—— u W <a<180°.
5

(et

YUacToR IeMIH HMEET NPAMOVTOIEHYH dopsy. CTopoHs

TOm

NpAMOYVIOIEHHED paBHk 23 M H 708 Hafigure aomdy
whopa (B METPAX), KOTOPEIM HY#HO OTOPOOHTE VUBCTORK,
MpeqyCMOTpes Npoet] IHpHHOH 4 M. an

(rpet:

25m
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©

Jna obcnyHBaHHA MEXIYHAPOIHOTO CeMHMHapa Heobxogumo cobparte Ipynny NepeBoIqHKOR.
CeeneHnd 0 kaHIHJATAX NPEICTABICHE B Ta0mmLe.

Homep nepesoaynka Azpikn Cromuocrs. yemyr
(py0. B AeHE)
1 Hemeurwii, anrmiiickmii 5950
2 Hemeurnil, nenanckuii 5800
3 Anrmiiickuii 2000
4 Hemenxnii 2800
5 Dpaniy3ckHil 4000
] Henanckuii, ppaniyzcknii 7100

[Monezyace Tabnuueil, cofepuTe XoTa O OAHY TPYONY, B KOTOPOIl NepeROIMHEN BMECTE BIAISIOT
BCEMH YEThIPEMSA A3bIKAMH. AHTIHHCKHM, HEMELEKHM, MCNAHCKHM M (JPaHUY3CKHM, a CyMMapHas

CTOMMOCTE HX yeayT He npessiaet 12 000 pyGneii B neHs.
B oreete ykamuTe Kakoii-HHOYIE 0HH HAOOP HOMEPOE NepeBOI4HKOR Oe3 npodenoR, 3aNATEIX H
JAPYTHX JONOMHHTENBHEIX CHMBOIOB,

OteeT:

MommocTs oTOnHTENS B ABTOMOOHIE pPerylHpyeTcd JONOIHHTENRHHM conpothenenuem. [Ipn
ITOM  MEHAETCA CHIA TOKAa B JMEKTPHYECKOH LENnH IEKTPOJBHTATENA: YeM  MEHLINe
COMPOTHRIEHHE, TeM DOEBIIE CHIA TOKA W TeM OelcTpee Bpamaerca MoTop otonutend. Ha rpadmke
NOKA3aHA 3ABMCHMOCTE CHAHM TOKA OT BeJWMHHHE conporHeneHnd. Ha ropuzoHTaneHoil ocH
OTMEHEHO CONPOTHEIEHHE B OMAX, HA BEPTHKANLHOH 0CH — CcHIA Toka B amnepax. OnpenennTe no
rpadiky, Ha CKOTEKO OMOE VBENHYHIOCH CONPOTHEIEHHE B LENH NMPH YMEHBIIEHHH CHIB TOKA
¢ 8 amnep go 4 amnep.

)
12

10

Y

= A"

OteeT:

Mupma npuobpena cTeAna®, cTol, NPOSKTOP W Keepoke., M3BecTHO, 4To cTennaxk Jopoke CTONa,
A KCePOKC JelleBne CTona W JIellesne npoektopa. Brbepute yTBep:#IeHIA, KOTOPEIE BEPHEI [IPH
YEAIAHHEIX VCIOBHIX,

1) Cron gewesne Kcepokca.

2y Crenna J0poske KCepokca.

3) Kcepokc — camas qemésas W3 DOKYIOK.
4) Crennak 0 KCEPOKC CTOAT 0QHHAKORD.

B oreere zanuumTe HOMepa BHIOpAHHEIX YyTBep#deHHI Oe: npobenoe, 3anmATEIYX H APYTHX
JONOTHHTENLHEIX CHMEOIIOR,

OTBeT:
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B cOopuuke Gunetor no reorpadun ecero 6l OuneTor, B JSBATH W3 HHX BCTPEHAeTCA BOTNPOC MO
Teme «Pecypeoobecnedensoctey. HaiianTe BepoATHOCTE TOTo, 4To B cay4aiiHo BRIOpaHHOM HA
IKzaMeHe DHIeTe IWKOIBHHKY He D0cTaneTes Bonpoc no teme «PecypeoobecnedeHHOCTE.

OreeT:

Kasnomy W3 4eTHIPEX HEPABEHCTE B NEBOM CTONDLE COOTBETCTEYET OJHO W3 PEIUEHHI B NPaBoM
crondue. YCTaHOBHTE COOTBETCTBHE MEXIY HEPABEHCTEAMH M MX PEILEHHAMH,

HEPABEHCTBA PEIIEHW S
A) log,x>1 1 [g;lj
) log;x<-I 5
B) logsx>-1 2) (0:5)
r log;x<l 3) (Sitee)

1
4) [EHMJ

Brnumre B OpHBEIEHHYID B OTBETE TaDMMUY nojl kaxaoii OVkBoli COOTBETCTEYIOLIMIL pElIEHHID
HOMEP.

A|lB|B|T

OTEeT:

Ha pucynre n3odpasensl rpadumk gyHknumn v = f(x) W kacaTensHas K HEMY B Touke ¢ abcumccoii

x, - Haiinure 3navenne nponisoauoil dyHkoun f(x) B Touke x;.

VA P
y=f(x) ¥
A1V

/1
A 1!
3

'FH —J-
Lk
=

OTeeT:
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1
@ Pewmre ypagHenue 5-25 2 +3+x=26-5" + 5"

Pemenne.

OteeT:
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Jenewnwlil Brnan B OaHk 3a rojg yveenwqueaerca Ha 8 5%. Crynent euéc B Oanx 10000 pyd.
B koHUE nepeoro roja oH pelini VEeTH4YHTE CYMMY BKIa1a W NpoITHTE Cpok AeiicTBHA JoroBopa
no exnany ewe Ha rog. Kakyw cyMmy HeoOXOZHMO NONOMHTE HA CMET B KOHLUE NEPBOMO TOJd,
4yToDE! B KOHLE 2-ro roja noay4uTs 15190 pyG. npu Toii e npoueHTHOI cTaeke (8 5%)7

Pemenne.

OteeT:
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Bepxuuii kpail cyaoXo Horo nponéTa MocTa HMEeT dopMmy
IVIH  oKpysHOCTH paguycom 74 M. PaccTosHue mMemTy
onopavi pagHo 48 m. Buawmas dacTe onop HMMeeT JIHHY
213 m Haiigure MAKCHMATEHOE — PACCTOAHHE oT
MOBEPXHOCTH BOORI 10 BepXHEro Kpad CyI0NOTHOrO
NpoNETa MOCTA.

Pemenne.

OTteeT:

59




M3 HOBOrO CHHTETHHMECKOIO MATepHANa WIroTOBHIH Opycok B (opMme NpAMOYTONBHOTO
napanienenineia, BelcoTa KoToporo passa 20 oM, a HanboNbLee PACCTOAHHE MEXTY BEPIIHHAMH
Opycka pagao 65 cm. [Inomane Gokosoil noeepxHocTH Opycka paenserca 3000 en’. Gpyecok Omn
NOABEPrHYT JABMEHHID 00 BCEM TIpaHaM Takud  o0pazom, 4T0 OH coxpaHun  dopmy
NpAMOYTONBHOTO Napalielentnena, Ho Kasaoe pebpo yMeHblnnocs Ha 5 cv. Hailiaute nnowans
NONHOH NOBEPXHOCTH HOBOTO OpYyCKa,

Pemenne.

Ilpenonasarennb T.B. BiacoBa
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MUHHUCTEPCTBO OBPA3OBAHUA UPKYTCKOM OBJIACTA
I'OCYJAPCTBEHHOE BIOJ’)KETHOE ITPOPECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEXKJIEHUE UPKYTCKOM OBJIACTH

«YEPEMXOBCKHWI TOPHOTEXHUYECKHAW KOJUIEJXK UM. M.H. IIIATOBA»

Paccmorpero Ha sacenanun SK3AMEHALIMOHHBIA BUJIET Ne 2
IMUKJIOBOU KOMHUCCHUHU

TIporokon Ne 110 AMCUHTLIHE: «YTBEPXKIAIO»

«OV]1.07 Maremaruka» .
«_» 20 T 3aM. aupeKTopa 1o y4eOHo# padoTte
Ipencenarens pg:g:cﬁ O.B. ITananosa
A K. Ky3pmuHa P I « » 20

BapuanT Ne2

Omeemamu Kk 3a0anuam I1—11 aensiomes 4ucio uiu noCie008amelbHOCMb YUDD.
Omeemvl cHauana 3anuwiume 6 mexkcme pabomsl, a 3amem nepenecume 6 BJIAHK

OTBETOB.

@ HaiiguTe 3Ha4enne Bupaskenna (3,3—2,8)-38

OTeeT:

@ [Tauka cnueounoro macna ctouT 50 pyoneii. [lencnonepam marazud aenaet ckuaky 10%. Cronbko
py0neil cTOMT navka Macna ang neHcHoHepa?

OTeeT:

U’
@ MowHOCTE NOCTOAHHOTO TOKA (B BATTAX) BRMHCAAETCA 0o (opuyne P:?, roe U —

HanpskeHue (B BoneTax), £ — conporuenenue (B omax). [onwayacs 3toii hopmynoii, naiioure P
(B BaTTax), ecni R=7 Omu ' =14 B.

Oteet:

@ Haiimure 3nasenne suipaskenns log.9 8+ log 35,

OTeeT:

® Ha knetwatoii Oymare ¢ pazmepoM knetkd x| wzobpaméH TpeyronbHME.
Haiiaure ero nnowank.

OTeeT:
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Jna obcnysHBAHHA Me®IYHAPOJHOTD ceMHHapa Heo0xogumo cobpare IPYNny NepeBoIHHEOE.
CregeHua 0 KaHJHIATAX NPeICTABIEHE B TalIHLE.

CTOMMOCTE YCIYT

Homep neperogunka HAzrirn (py5. B eHE)
| Henanckuii 2850
2 Henanckuii, anrnuiickuii 6050
3 AHrnuickmii 1900
4 Henadckuii, gipaniyscruii 5950
3 UpaHLy3ckHil, HeMeurnii a0
] Hemeuxnii 40350

[Tonezyace Tabnuueil, cobepute XoTa OB OAHY IPYONY, B KOTOPOI NEpeROIMHKH BEMECTE BIAJSHT
BCEMH HMETEIPEMA A3LIKAMH. AHTIHIACKHM, HEMEUKHM, HCIAHCKHM U (PAHLYICKHM, a4 CyMMapHas
CTOHMOCTE WX yorayr He npepsiuaet 12 000 pyGneii 8 aexs.
B oTeere ykamuTe Kakoii-HuGyae oauH HAGOp HOMEPOR Nepepol4ukoB Oe: npolenor, 3aN4ATHIX H
JPYTHX JOO0IHHTENEHEIX CHMBOIOE.

OteeT:

Ha pucyHKe #HpPHBIMH TOMKAMH MOKA3aHA UeHa nannagua, ycraHoenenHas Ilewrpofankom PO
B0 Bee pafouue aHu B okTaGpe 2009 ropa. [lo ropuzoHTanH yka3elBalTCA HMCIA MEcAla, Mo
BEPTHKATH — LIEHA MAnnafgua B pydmax 3a rpass. JIn8 HATNATHOCTH KUPHBIE TOYKH HA PHCYHEE
coeMHeHEl THHMell. OnpenennuTe No pUCYHKY HAUGONBLIYVIO UEHY Naniajiud 3a JAHHE nepaoi,
Oreer naiite B py0nax 3a rpamm.

320

316 1
312 4
308 1
304 1

300

296 1
292 {
288 4
284 1

280

OteeT:

1 236 7 8 9 1013141516 17 20 21 22 23 24 27 28 29 30 31
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[lepen (yTOONBHEIM TYPHHPOM H3IMEPHIH poCT WrpokoE QyTOONBHONH koMmaHasl ropoga N,
Orazanock, ¥To pocT Kamaoro W3 GyTdhonucToR 3Toil koMasas fonswe 170 oM 1 menswe 190 om,
BribepuTe yTBep#IeHHA, KOTOPLIE BEPHEI NPH VEAZAHHEIX YCIOBHAN.

1) B dyrdoneHoil komanae ropoaa N oDA3aTenbHo ecTh HIPOK, POCT KoToporo pased 160 cm.
2) B dwyrdonsHoii komanae ropona N Her urpokos ¢ poctom 169 em.
3) Pocr nwoGoro dyrGonueTa 3Toil koManasl menbiie 190 cu.

)

4) Paznuua B pocte no0wX ABYX WrpokoR §yTO0NEHOI KoManael ropoga N cocragnaer Gonee

20 cm.

B oteere 3anummTe HOMepa BRIOpAHHEIX yTeepadeHuil Dez npobenoe, 3amaTeIX W APYIHX
JOMOIHHTENEHEIX CHMBOIOE.

OteeT:

tbadpuka eeimyckaer cymrn. B cpeanem 9 cymox mz 300 mmewor ckpemwii gedert. Haiioute
BEPOATHOCTE TOTD, 4TO KYIUIEHHAA CYMKA OKakeTcd 023 CKPUToro gederTa.

OTBeT:

Ka#nomy W3 4eTHIPEX HePaBEHCTE B NIEBOM cTONDLE COOTBETCTEYET OJHO W3 PELISHHI B NMPaBoM
crondue. YeTaHOBHTE COOTBETCTEHE MEdIY HEPABESHCTRAMH H HX PEILEHHAMH,

HEPABEHCTBA PEIIEHMA
3 LSO,
A) (x-1) (x-5)<0 1) 1 5 ¥
B) (x=1)(x=5)<0 2) d —
r—1 0
B 57 3) S X
2 QL
) “_5'} >0 » 8 S x
x_

Brnuunre B npuBelfHHYID B OTBETE TADMMUY MO KaxA0il OYKEOH COOTBETCTEYHMUMI pelleHIo
HOMED.

A|lB[B|T

OTeeT:
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Ha pucyuke wiobpamén rpadux ¥ = f'(x) — nponssoanoii dyukumn [ (x), onpenenéunoii na
uutepeane (—9;3). B kawoii Touke otpeska [—7;—5]| dyukuma f(x) npusumaer nauGomnsiiee

sHAYeHHe?

Yi

4

OTeeT:
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| Omeemsl Ha 3adanun 12-15 3anumume 8 oA OMEEMOE & MEKCINE PAdombl.

@ Pemmte ypagnenue x° —2x +d—x = a-x+15.

Pemenne.

OteeT:
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Hacenenne ropoga N e 2020 w 2021 rooy yeenHEHMBANOCE HA OJHO H TO e KOIMYMECTBO
npoueHTos. KakoBR NpoUeHT VEBeNM4MeHWSs HACENEeHHWA 34 Tojd, eclH WIBECTHO, HMTO B Hadane
2020 roga 4MCIeHHOCTE HaceneHusa coctasnama 30 000 wenosek, a B konue 2021 — 43 200
HEOBEK?

Pemenne.

OteeT:
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[lapker B OonblioM  3a0€  BEUIOMEH  JOLMISHKAMH M3
MHOFOYTONBHHKOB PasHOro BHAA, B TOM YHCIE NpaBHIbHBIX
NATHYTONEHHKOR cO cTopoHoil 200 cM M KBAIpaToOBE CO CTOPOHDI
20cm.  Tlo  zameicny 3aka3duMka [apkeT4HK  Jenaer W3
NATHYMOAEHHKOR W KBAPATOR «KONELON, TPHKIAIERAA JOMEYKH
pastoil opMel Opyr K OpYrY B 4epeayHMLEMca  NOpAIKe
{cm. pucyHok). Koraa «xonsuos OyOeT BEUIOMKEHO, BHYTPH Hero o0pazyercd MHOTOYTOIEHHE, MO
KOTOPEIM MpeanoaaraeTes cAenars Tenasii mon. Jng 31oro no nepuMeTpy MHOTOYToAsHHER (noj
nonoM) Oyaer nponosked anexTpudeckuii kabens. Kakoil anuuw kabens norpefyerca ans
yeTpoiicTea Ténnoro noaa?

Pemwenne.

OTteeT:
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B napke arTpakuHOHOB NABMILOH JUIA HIPOBLIX ABTOMATOR MMEET
thopMy  NPAMOYTONBHOTO —[APANIENenunela ¢  OCHOBAHMEM
Smx 15w u eeicoroil 5 v, [TapuaeoH pemInny HAKPEITE KYNOIOM,
ety dopyy nonyodepsl, Kotopelii ceepxy OvaeT obnHuosaH
KpOBENBHEIM MaTepuanos. JIna IkOHOMMH MATEpHANA paiMep
KyNona IefanT MHHHMATEHO BOIMOKHOTO PAAHYCa, TAK HTO OH
KACAETCH YETRIPEX BEPXHHUY VITIOB NABHILOHA.

Kakora Heo0xoaumas MIOWANE KPOBENEHOIO MaTepuana a0 NOKPHTHA Kynona? 3HaqeHue

HHCNA T 04 PAacuéToR NPHMHTE paBHeM 22/7,

Pemenne.

OTeeT:

IIpenonaBaresib

T.B. BiacoBa
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JUCT UBMEHEHUM ¥ TONMOJIHEHUM 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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