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1. ITACITOPT KOMIIVIEKTA KOHTPOJIBHO-ONEHOYHbBIX
CPEACTB

OcBoenue coaepxkanusi yueOHor aucuurinabel «OY.07 MaremaTtuka
o0OecrneynBaeT JOCTHUKEHHE CTyACHTaMU JHCHMILNIMHAPHBIX (NMpeaIMeTHBIX)
pesyabraros oby4enusi', peramentuposanasie TOC COO ¢ yuerom ®I'OC
CIIO 1no cmneumansHocTH 13.02.13 JDKcnayamauyus u  00cayHcusanue
INEKMPUUECKO20 U IIEKMPOMEXAHUUECKO20 000pydosanus (no ompaciam):

- BIJIaJICHHE METOJIaMM JI0KAa3aTeJIbCTB, AJTOPUTMAMHU pEIICHUs 3ajady;
yMeHHue (QOpMYJIHpPOBaTh OMPEACICHUSI, aKCHOMbl W TEOPEMBbI, MPUMEHSThH WUX,
MIPOBOJIUTH JTIOKA3aTEIbHBIC PACCYKICHHUS B XOJI€ PEIICHUS 3a/a4;

- yYMEHHUE ONepUpoBaTh MOHITHSAMHU: CTENEHb YHWCIA, JIOrapudM YHUCIa;
YMEHHUE BBHINOJHATH BBIYUCICHUE 3HAYCHHN M TIPeoOpa3oBaHUsl BBHIPAKEHUM CO
CTeleHsIMU u  Jorapudmamu, mpeoOpa3oBaHus  APOOHO-pAITMOHATHHBIX
BBIPAKCHUU;

- YMEHHE OIEepUpOBaTh MOHSATUAMH: pAIlMOHATBHBIE, UpPPALMOHAIIbHbIE,
MoKazaTesibHbIe, CTENIEHHbIE, JJorapu(PMUYecKue, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- YMEHHE ONEPUPOBATh MOHATHUAMH: (DYHKIMS, HEMpepbIBHAs (PyHKIUSA,
MPOU3BOJIHAS, TEpPBOOOpa3Hasi, OMpENEICHHBIM WHTErpaj; yMEHUE HaXOIUTh
MPOU3BOJHBIC DIIEMEHTAPHBIX (YHKIUH, HWCIOJB3Yysl CIPABOYHBIE MaTEPHAIIbI;
WCCIIeIOBaTh B MPOCTEHIMX clydasX (yHKIHH HAa MOHOTOHHOCTH, HAXOJIUTh
HauOOJBIINE U HAUMEHBIINE 3HaYeHUsI QYHKIIMI; CTPOUTH IPaMKU MHOTOUYJICHOB
C  UCIHOJB30BAaHMEM  allllapara MaTeMaTMYeCKOro  aHajiu3a; MPUMEHSTh
MPOU3BOJHYI0 TMPH PEIICHWH 3a7ad Ha JBIDKCHHE; pelniaTh MPaKTHKO-
OpPUCHTUPOBAHHBIC 3a7aud Ha HauOOJbIIME W HAUMEHbBIIME 3HAYCHUS, Ha
HAXOXKJIEHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE  OIEepupoBaTh  TOHATHUSMHU:  palMoHalbHAas  (QyHKIMS,
nokasareiabHasi (QYHKIUS, CTemeHHas QYHKIus, Jorapudmudeckas QyHKIUS,
TPUTOHOMETPUYECKUE (PYHKIMHU, OOpaTHble (YHKIUHU; YMEHUE CTPOUTH TIpaduku
M3YYEHHBIX (DYyHKIUN, HCHOJNb30BaTh rpadUKd TPU U3YUYECHHH MPOIECCOB U
3aBUCUMOCTEH, MPU PEIICHUU 3a/a4d U3 JAPYTUX y4eOHBIX MPEAMETOB M 3aj1a4 W3
peabHOM KU3HU; BBIpaXkaTh (hOpMyIaMU 3aBUCUMOCTH MEXK/Ty BETUUNHAMU,

- yYMEHHUE pelIaTh TEKCTOBBIC 3aJlayd pPa3HBbIX TUIIOB (B TOM 4YHCIE Ha
MPOLICHTHI, JOJU U YacTH, Ha JBW)XEHHE, padOTy, CTOMMOCTh TOBApOB M YCIVT,
HAJIOTH, 33Ja4d U3 O0JIACTH YMPABICHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMMU);
COCTaBJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBUIO
3aJlaud, MCCIEAOBATh IMOJYYEHHOE pPEIIeHHWEe W OLEHUBATh MPaBAONOA00HOCTh

! VKa3bIBAIOTCS M3 IPUMEPHOTO (DOH/IA OLEHOYHBIX CPEICTB 110 y4eOHOM UCIUTUIMHE
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pE3yNbTaTOB;

- yMEHHE ONepUpOBaTh MOHATUSAMU: CpelHee apudMeTndeckoe, MeInaHa,
HauOonplliee W HaWMEHbIIEEe 3HAYCHUSA, pa3Max, IJUCIepCHs, CTaHAapTHOE
OTKJIOHEHHWE YHUCJIOBOTO Hal0oOpa; YMEHHE W3BJIEKaTh, HWHTEPIPETUPOBATDH
uH(pOpMaIIMIO, TIPEACTABICHHYI0O B TaOnMIlaX, Ha JauMarpammax, rpadukax,
OTPaKAIOLIyI0 CBOICTBa peajbHBIX IMPOLECCOB U SBICHUH; MPEICTaBIAThH
UHGOpPMAIMIO C MOMOIIBI0 TaOMUI[ M JUarpaMM; HCCIENOBaTh CTAaTHCTUYECKUE
JaHHBIE, B TOM YHUCJIE€ C NPUMEHEHHEM TpapUuecKuX METONOB M 3IEKTPOHHBIX
CPEICTB;

- YMCHUE ONIEpUpPOBATH IOHATUSAMM: CIIyYaWHBIM OIBIT U CIIy4yaliHOE
COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHUE BBIYUCISATH BEPOSITHOCTD C
UCIOJIb30BAaHUEM TpadUUeCKUX METOAOB; NPUMEHSITh (OPMYIBI CIOXKEHHUS U
YMHOXEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl ¥ (POPMYJIBI MPHU PEIICHUU
3a]1a4; OLIEHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOIUTH MIPUMEPHI TIPOSIBICHUS 3aKOHA OOJBIINX YHCEI B
IPUPOTHBIX M OOIIECTBEHHBIX SBICHUAX;

- YMEHHE OINEpUpOBaTh MOHATHSIMH: TOYKa, TMpsMas, TUIOCKOCTD,
IIPOCTPAHCTBO, BYTPAHHBIN YTOJ, CKPEUIUBAIOIINECS MPSMBbIC, MapauieIbHOCTh U
NEPHEHAUKYISIPHOCTD MPSAMBIX U TIOCKOCTEH, YTOJI MEXY PSIMBIMH, YTOJI MEXKIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXKAY IUJIOCKOCTSIMH, PAcCTOSHUE OTTOYKH JO
IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH, PACCTOSHUE MEXKAY IJIOCKOCTSIMU;
YMEHHE WCIIONb30BaTh MPU PEIICHUH 3a7]ad HU3yueHHBIE (AKTBI U TEOPEMBI
TUTAHUMETPHUH; YMEHHUE OIIEHUBATh pa3Mepbl 00bEKTOB OKPY’KaIOIIET0 MHUPA;

- YMEHHE  ONepUpoBaTh  TOHATHUSAMH:  MHOTOTPDAHHUK,  CEYCHHE
MHOTOTpaHHUKa, Ky0, Tapajulelienunen, Mpu3Ma, nupaMmuna, ¢Qurypa u
NOBEPXHOCTh BpalleHMs, LMIUHAP, KOHYC, Iuap, cdepa, Ce4eHHUs QUrypbl
BpallleHus, IUJIOCKOCTh, Kacaromiascs cdeppl, IWIMHApPA, KOHYyca, IUIOIIAIb
MOBEPXHOCTH MUPAMHJIbI, IPU3MBI, KOHyCa, HWIMHJIpA, IJIOWAAb chepbl, 00beM
Ky0a, TPSIMOYTOJILHOTO TMapayjiesienuIeaa, HTUPAMUIbl, TPHU3MBI, IHJIWHAPA,
KOHyCa, IIapa; yMEHHe M300pakaTb MHOTOTPAHHHUKH W MOBEPXHOCTU BpallleHUS,
UX CEUCHHUs OT PyKH, C MOMOIIBIO UYEPTEKHBIX MHCTPYMEHTOB W DJICKTPOHHBIX
CpEACTB, YMEHHE pAaclO3HaBaTh CHUMMETPHIO B MPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUJIbHbIE MHOTOTPaHHUKHY;

- YMEHHE ONEpUpOBATh MOHATHSAMH: JBW)KEHHE B IIPOCTPAHCTBE,
noJ00HbIe (QUTypbl B MPOCTPAHCTBE; HCIOIB30BaTh OTHOIIEHHE IUIOIIAACH
MOBEPXHOCTEH M 00bEMOB MOAOOHBIX (PUTYp MPH PEIICHUN 3a]ay;

- YMEHHE BBIYHCISATh TEOMETPUUYECKUE BETUYUHBI (JIJTMHA, YTOJI, TUIOIIA b,
00beM, IIOIIA/Ib MOBEPXHOCTH), UCTIOB3Ys U3yUeHHbIE (POPMYJIIbI U METO/IBI;

- YMEHHME ONEPUPOBATh MOHATUAMU: MPSIMOYTOJIbHAA CUCTEMA KOOPAWHAT,
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KOOPAMHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE IPOU3BENCHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YMCIIO; HAXOAUTh
C TOMOUIbIO M3YYEHHBIX (POPMYN KOOPAMHATBHI CEPEAUHBbI OTPE3Ka, PACCTOSHHE
MEXAY JBYMsI TOUKAMU;

- yYMEHHE BbIOMpaTh MOAXOMALIMM W3YYEHHBIH METON Ui pELIeHUs
3aJ]a4d, pacro3HaBaThb MaTeMaThyeckue (PakTbl U MareMaTHYeCKHEe MOJETH B
OPUPOJHBIX W OOILIECTBEHHBIX SBJICHUSNX, B HCKYCCTBE; yMEHHUE IPUBOJIUTH
IIPUMEPBI MAaTEMAaTUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOM MaTeMaTH4eCKOU
HayKH;

- YMEHHE ONEPUPOBATH MOHATUSMH: ONPENEIICHHE, AKCHOMa, TEOPEMA,
CJIEZICTBHE, CBOWCTBO, IPU3HAK, JJOKA3aTE€IbCTBO, PABHOCUIIbHbBIE (DOPMYIUPOBKH;
yMeHue (popMyaupoBaTh 0OpaTHOE U MPOTUBOMNOIOKHOE YTBEPKACHUE, IPUBOAUTD
IIPUMEPBl U KOHTPIPHUMEPBI, MCIOJIB30BaTh METOJ] MaTreMaTU4eCKOM WHIYKIWH;
IIPOBOJUTH [JTOKA3aTECJIbHBIE PACCYXKACHUSA IIpU PELICHUM 34434, OLICHUBATh
JIOTHYECKYIO MPABWIBHOCTD PACCYKICHUM;

- YMEHHE OIEpUpPOBaTh NOHATHUAMHU: MHOXKECTBO, IOJIMHOXKECTBO,
ONepaly HaJl MHOXKXECTBAMH; YMEHHE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJIsl OIMMCaHUs PealbHbIX IPOLIECCOB U SBJIECHUW, U IPU PELIECHUU 3a/a4, B
TOM YMCJI€ U3 APYTUX YUEOHBIX IPEIMETOB;

- yMeHue cBOOOIHO ONMEpHUpOBATh MOHATUSMU: COYETaHHE, EPECTAHOBKA,
YHICIIO COYETaHM, YMCJIO MEepPecTaHOBOK; OMHOM HpIOTOHA; yMeHHE MpPUMEHSTH
KOMOWHATOpHBIE (PaKThl U PACCYKACHUS ISl pELICHUS 3a]1a4;

- YMEHHE OIIEpUPOBATh MOHATUSAMH: HATYPAIBHOE YHCIIO, LIEJIOE YHUCIO,
OCTaToK 110 MOAYJIIO, PALIMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA
HaTypaJlbHbIX, LENbIX, pPAlUUOHAJbHBIX, JCUCTBUTEIBHBIX YHCEI; YMEHUE
UCIOJb30BaTh MpPHU3HAKW JACIUMOCTH, HAWMEHBIIMM OOIUH JAEIuTeNb U
HauMeHblllee o0llee KpaTHoe, airoput™M EBkiauaa npu peumeHud 3ajauy;
3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIHMOHHBIMA CUCTEMAaMH CUUCIICHNS,

- yMeHue CBOOOJHO OINEpUPOBATH MOHATUSAMHU: CTENEHb C LEJIbIM
[IOKa3aTelieM, KOPEHb HaTypajJbHOM CTENEHH, CTENEeHb C pPalyMOHAJIbHBIM
noKasarejeM, CTeleHb C JICMCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTelieM,
jgorapudM 4ucia, CHHYC, KOCUHYC ¥ TaHT€HC MTPOU3BOJIBHOTO YHCIIA;

- YMEHHME OIEpUPOBATb IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO, CUCTEMa yYpaBHEHUN U HEPABEHCTB,
PAaBHOCWIBHOCTh ~ YPAaBHEHUM, HEPABEHCTB M  CUCTEM, palMOHAIbHBIE,
VppalOHaIbHBIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE, Jorapumuyeckue,
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA M CHUCTEMBI; YMEHHE peIaTh
YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI C IOMOIIBI PA3JIMYHBIX IPUEMOB; PEIIATH

YPaBHCHUA, HCPABCHCTBA U CHUCTCMBI C IIapaMCTPOM; IIPUMCHATb YPAaBHCHUAI,
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HEPaBEHCTBA, MX CHCTEMbI JUIsl PEIICHWs MaTeMaTHYeCKHX 3ajad M 3ajad u3
paznuYHbIX 00NacTel HAYKU U peaIbHOM KU3HU;

- yMeHue CBOOOJHO OIEpPUPOBATH MOHATHAMU: Tpaduk QyHKIHH,
oOparHast pyHKUMs, KOMOO3UIUS (GYHKIUH, JTUHEWHas (QyHKUUS, KBaJpaTHUHAS
byHKIUsA, cTerneHHas (QYHKIHUS C IENbIM I0oKa3aTeleM, TPUTOHOMETPUYECKHE
byHKIIMK, OOpaTHbIE TPUTOHOMETpUYECKHEe (DYyHKIMH, TIOKa3aTelabHas W
jorapudmMudeckas (QyHKIUHA, YMEHHE CTPOUTh Tpaduku (QyHKIHA, BHITOIHSITH
npeoOpa3zoBaHus rpaduKoB PyHKIINIA;

- yYMEHHE UCIOJb30BaTh rpaduku (yHKIMNA Ui U3YUYSHHs MPOIECCOB U
3aBHCUMOCTEH MpH pelIeHU  3a7a4 U3 APYTUX YICOHBIX IPEIMETOB U U3 peabHON
YKU3HU, BBIpaXarb (opMyIaMu 3aBUCUMOCTH MEX]1y BEIUUUHAMU,

- yMeHHE CBOOOJHO ONEpUPOBATh MOHATUSIMHU: YETHOCTh (PYHKIIHH,
NEPUOANIHOCTh (PYHKIIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH,
SKCTpeMyM (yHKIMH, HauOoIbIIee W HaWMCHBIIEEe 3HAUuCHHMS (YHKIMH Ha
MPOMEXYTKE; YMEHUE MPOBOJAUTH UCCIEIOBaHE (DyHKITUY;

- yMEHHE HCIIOJIb30BaTh CBOMCTBA U Tpaduku (YHKIHA A1 HEPAaBEHCTB U
3aJad ¢ TapaMeTpamu; H300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH peEIICHHE
ypaBHEHUH, HEPABCHCTB M X CUCTEM;

- yMmMeHue CBOOOJHO OIEpUPOBATh MOHATHUSMU:  apupMeTHyYecKas
nporpeccusi,  TreoMeTpuyeckass  mporpeccusi,  OECKOHEYHO  yObIBaromas
reoMeTpUYecKass MPOrpeccusi; yMEHHE 3ajaBaTh IOCIEAOBAaTEIILHOCTH, B TOM
YHCIIE C TIOMOIIBIO0 PEKYPPEHTHBIX (HOPMYIT;

- YMEHHE OIEepUpPOBAaTh  MOHATHUSMH: HEMPEPBIBHOCTh  (PYHKIIHUH,
aCUMITOTHI Tpaduka QYHKIUU, TIepBas ¥ BTOpas NPOWU3BOAHAS (YHKIUH,
reOMETpUYECKU H  (U3NYECKUH CMBICT TPOU3BOAHOHN, TiepBooOpa3Hasi,
OTIpE/ICJICHHBI WHTETpaj; YMEHHME HaxXOAUTh AaCHUMNTOTH rpaduka (QyHKINH,
YMEHHE BBIUUCISATH MPOU3BOIHBIE CYMMBI, TPOU3BENCHUS, YaCTHOTO U
KOMITO3HIINH (PYHKITHI, HAXOAUTh YPABHEHHE KacaTelbHOU K Tpaduky QyHKIHY;

- YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO U MCCIeAOBaHUS (DYHKIUH, 17
HAXOXJACHUS HAWIYUIIeTO PEIICHHs B MPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
IKOHOMHYECKHUX M PU3NICCKUX 3a/1a9ax, JUIsl OMPEIeTICHUS CKOPOCTH B YCKOPCHHS;
HAXOJUTh TUIOMATd W O00BeMBbl (UTYp C TIOMOIIBIO HWHTETpasia; MPUBOIUTH
IpPUMEPHl MAaTEMaTHYECKOTO MOJICTUPOBAHUS C TOMOIIBIO JU(hepeHITnaATbHBIX
YpPaBHCHUM;

- yYMEHHUE ONEepUPOBATh MOHATHUSIMH: KOMILJICKCHOE YHCJIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJb W apryMEHT KOMIUIEKCHOTO 4ucia, (hopMa 3amucu
KOMIUIEKCHBIX YHCell (TeoOMeTprUecKasi, TPHTOHOMETpUYeCKasl 1 ajaredpandeckas);
YMETh MPOU3BOAUTH apu(MeTHUEeCKHue ACHCTBUS C KOMIUIEKCHBIMH YHWCJIaMU;

MPUBOAUTL ITPUMCEPHI UCITOJIB30BAHNA KOMIIJICKCHBIX YN CCII;
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- ymMeHue cBOOOIHO OIEpPUPOBATH NOHATHAMU: CpeHEe apuPMETHUECKOE,
MeauaHa, HauOosblllee W HauMMEHbllee 3HAYeHUs, pa3Mmax, JucIepcus,
CTaHAAPTHOE OTKJIOHEHHUE JIJIsl ONMCAHUS YUCIOBBIX ITAHHBIX; YMEHHE UCCIEI0BATh
CTaTUCTUYECKHUE JaHHBIC, B TOM YHUCJIE C MPUMEHEHHUEM rpaduyecKuX METOAO0B U
AIIEKTPOHHBIX CPENCTB; rpadUyYECKH HCCIEA0BaTb COBMECTHbIE HAOMIOACHUS C
MIOMOUIBIO JMarpaMM pacCEUBaHUS U JUHEUHON PErPECCUU;

- YMEHUE HaXOIWUTh BEPOSTHOCTH COOBITU C  HMCIHOJB30BAHHEM
rpa@uUecKux METOJIOB; MPUMEHSTH U PEIICHUs 3a1ad (POpMYJIbl CIOXKEHHUS U
YMHOXEHUSI BEPOSATHOCTEH, (DOPMYIly MOITHOW BEpOATHOCTH, popmyny beprymin,
KOMOMHATOpHBIE (haKThl U (POPMYIIBI; OLICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHHE OIEpUpOBaTh IMOHATUSMU: CIIy4daiHas BEJIIMYMHA, paCIpEIeCHUue
BEPOSITHOCTEW, MATEMATHUYECKOE OXUJAHHUE, JHUCHEPCUS U  CTaHJAPTHOE
OTKJIOHEHUE CIIy4allHOW BETWYHMHBI, (YHKIIUU paACIpPENCNeHUs U TUIOTHOCTH
PAaBHOMEPHOIO, II0Ka3aTeIbHOIO W HOPMAJIBHOIO pAaCHpENeSieHUu; YMEHHe
UCIIOJIb30BAaTh CBOWMCTBA M3YyYEHHBIX PACHPENCNCHUN i1 peleHus 3aaady;
3HAKOMCTBO C TMOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX
UCCJIeIOBaHUI; YMEHUE PUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YUCET
B MIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMEHHE CBOOOJHO OMEpPUPOBaTH MOHATUSMU: TOUYKA, MPOCTPAHCTBO,
OTPE30K, JIy4, MJIOCKUN YToJI, ABYTPaHHBIA yroJ, epeceKarouIuecs, napauieabHble
Y CKpEIIMBAIOUIUECS MPSIMBbIE, IEPIEHANKYISIPHOCTD NMPSMBIX U IJIOCKOCTEN, Yroj
MEXAY MPSMBIMH, YTOJl MEXAY MPSMOM U MIOCKOCThIO, YTOJ MEXAY MJIOCKOCTIMHU;
YMEHHUE UCIOJIb30BaTh MPU PEHIeHUH 3aJa4 H3y4YeHHble (AaKTbl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OILICHHBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHUE OIEepUpOBaTh MOHATUSMU: MHOTOIPAHHUK, CEYEHHUE MHOTOrpaHHUKA,
NpaBUWIbHBIM MHOTOTPAaHHUK, TMpPU3Ma, MNHpaMuja, GUrypa ©U TOBEPXHOCTh
BpalleHus, UWIUHAP, KOHYC, mmap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyCa M UWIMHApA, MapauieJbHbIE OCH WM OCHOBAaHUIO, CEYEHHE Iapa,
IJIOCKOCTh, Kacawoasicss cepsl, MWIMHIPA, KOHYCa; YMEHUE CTPOUTH CEUECHHE
MHOTOTPAaHHUKA, H300pa)xkaTb MHOTOTPAaHHUKH, QUIYPhl M  TOBEPXHOCTH
BpAalICHUs], UX CEUEHHUS, B TOM YHCII€ C TOMOIUIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHSTH CBOMCTBA F€OMETPUUYECKUX (PUTYp, CaAMOCTOSTENBHO (POPMYIHPOBATH
OTIpe/IeNICHUs U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M MPU3HAKAX
reOMETPUYECKUX (PUTYpP, 0O0CHOBBIBATH WJIM ONPOBEPraTh UX; YMEHHUE MPOBOIUTH
Kaccuuranuio QGuUryp Mo pa3jIudHbBIM MPU3HAKAM, BBITOJHITH HEOOXOIMMBIC
JOTOJIHUTENIbHBIE TOCTPOEHHUS,

- yMeHHue CBOOOJIHO ONEPUPOBATH MOHATUAMM: IIOLIAAL QUIYpBI, 00bEM
burypsbl, BeJIMUYMHA yTIia, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKTY

MNpAMBIMH, PACCTOAHHUC MCKAY INIOCKOCTAMH, IIIOIIAIb C(l)CpI)I, IIomanab
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MOBEPXHOCTU  NUPaMUJbI, TMPU3MBI, KOHyCa, LWIMHApa, 00beM KyOa,
IPSAMOYTOJIBHOTO MMapajUIeNieNuIe a, NUpaMubl, MPU3MBbI, LMWIMHAPA, KOHYCA,
niapa; yMeHue HaXoJuTh OTHOUIEHUE 00BbEMOB MOAOOHBIX (PUTryp;

- yMeHHuE CBOOOJHO OMEpUpPOBATh MOHATUAMHU: JBHXKCHHE, MapajlieIbHbIHI
NEePEeHOC, CAMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, TpeoOpa3oBaHue
nooousi, MomoOHBIE (UTYpHI; yMEHHE paclo3HaBaTh paBHbIE W TOJO0OHBIE
burypsl, B TOM 4HCII€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE UCIIOIh30BaTh
T€OMETPUYECKUE OTHOIIECHUSI, HAXOAUTh TEOMETPUUECKUE BEIMYUHBI (JJIMHA, YTOJI,
wiomaab, o0bEM) NPHU PEIICHUH 3a7ad W3 APYTHX Y4YEOHBIX NPEIMETOB U H3
peanbHOM KU3HU;

- yMEHHE CBOOOJIHO ONEPHUPOBATH MOHATUAMH: MPSMOYTOJbHAs CHCTEMa
KOOpAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHl BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEJCHNE BEKTOpAa Ha YHCJIO, Pa3IOKEHUE BEKTOpa Mo Oaszucy, CKaJspHOe
IIPOU3BENCHUE, BEKTOPHOE IIPOM3BEICHUE, YIOJ MEXIAy BEKTOpPaMHU; yMEHUE
MCII0JIb30BaTh BEKTOPHBIN M KOOPJMHATHBIA METOJI JJI PEIICHUSI T€OMETPUUECKUX
3aa4 U 3a7a4 JPYrux Y4eOHBIX MPEIMETOB; OMEPUPOBATh MOHSATUAMH: MaTpHUIa
2x2 n 3x3, onpenennuTeslb MATPULIBI, TEOMETPUUECKANA CMBICIT ONIPENEIIUTENS,

- YMEHHE MOJCIHPOBAaTh PEAIbHBIE CUTYyallUd HA S3BIKE MAaTE€MAaTUKWU;
COCTaBJIAATh BBIPAKEHHS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCJIOBUIO
3a/1a4yu, HWCCIIE0OBaTh MOCTPOCHHBIE MOJEIM C KCIHOJb30BAaHUWEM armmapara
anreOpbl, UHTEPIPETUPOBATH MOIYUYECHHBIA PE3yJabTaT; CTPOUTh MaTeMaTHYeCKHUE
MOJIEJIA C TIOMOIIbI0 TEOMETPUYECKUX MOHSATUN U BEJIUMYHUH, PEIIaTh CBA3aHHBIE C
HAMHM  TPAKTUYECKUE  3aJa4d; COCTABIATH  BEPOSTHOCTHYIO MOJAEIb U
WHTEPIIPETUPOBATh TOJYYEHHBIH pe3ysbTar; pemiarb MPUKIAJHbIC 3a7a4du
CpeICTBaMU MaTeEMaTUYECKOTO aHAJIN3a, B TOM YHCIIE COUUATBHO-3KOHOMUYECKOTO
1 GU3HYECKOTO XapaKTepa;

- yMEHHE BBIOMpaATh TOAXONAIIMHA METON JJIA pEHICHUS 3aJauu;
MOHUMAaHUE 3HAYMMOCTH MAT€MaTUKH B W3YYCHUHU MPUPOTHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJIEHW; YMEHHE PacllO3HABATh MPOSBICHUE 3aKOHOB MATEMAaTUKU B
HCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHl MATEMaTUUYECKUX OTKPBITHI POCCUUCKON
Y MUPOBOM MareMaTU4e€CKOW HAYKH.

B pesynwrare ocBoenus yueOHOUM muciurinHbl «OY.07 MaremaTuka
oOyuaromuecss  AODKHBI  oOmajmath  mpeaycMmoTpenHsiMu ~ OI'OC  CIIO
cnenuanbHOCTH 13.02.13 Dkcmiiyarauusi 1 00Cay:KMBAHHME IEKTPUYECKOT0 M
IIEKTPOMEXaHUYEeCKOro  o0opyroBanuss (Mo  orpaciasiMm) oOOmMMU U
po(eCCHOHANBHBEIMU KOMIIETEHIIUSAMU:

OK.01 Beibupars cnocoObl pemeHus 3agad  NpodeccuoHaIbHOU

2 OK u [IK yKa3pIBaroTcst W3 IPUMEPHOTO (POHIA OLEHOYHBIX CPEACTB II0 YIeOHOM TUCIUILINHE
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NEATEeIbHOCTU MPUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTaM;

OK.02 MHcnonp30oBaTh COBPEMEHHBIE CPEACTBA IIOMCKA, AaHauu3a U
WHTEepIpeTanuu nHGopManuu, 1 UHPOPMAIMOHHBIE TEXHOJIOTHUU J1JI BBITIOJIHEHUS
3as1a4 npohecCuOHaNbHOM ESATEeTbHOCTH;

OK.03 [InanupoBaTh M peaqu30BbIBATh COOCTBEHHOE NPO(EeCcCHOHATBLHOE U
JUYHOCTHOE pa3BuUTHE, MpPEAIPUHUMATEIIbCKYIO JEATEIIbHOCTD B
npodeccruonansHOil cepe, UCTOTB30BaTh 3HAHUS IO MPABOBOM M (MHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIIUSIX;

OK.04 DddextnBHO B3auMOEHCTBOBaTH M pabOTaTh B KOJUJIEKTUBE U
KOMAaH/IE;

OK.05 OcyuecTBisTh YCTHYH0 M IHCbMEHHYIH) KOMMYHUKAIMIO Ha
roCyJapCTBEHHOM si3bIke Poccuiickoit depeparuu ¢ yd4eToM OCOOCHHOCTEH
COLIMATILHOTO U KYJbTYPHOTO KOHTEKCTA;

OK.06 [IposABasATH rPaXJaHCKO-ITATPUOTHYECKY O MO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE MOBEJICHUE HA OCHOBE TPAJIULUOHHBIX POCCUUCKHUX
JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE€ C YYETOM TrapMOHHU3aLlUU
MEXKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUHN, MPUMEHSTh CTaHAapThl
AHTUKOPPYIIIUOHHOTO MOBEICHHUS;

OK.07 CopelicTBOBaTh COXPaHEHUIO OKpYyXKaromien Cpepl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 W3MEHEHUW KJIMMaTa, TMPUHITUIIBI
OEepeXIMBOTO TMPOU3BOACTBA, A(G(MEKTUBHO JEHCTBOBATH B  YPE3BBIYAMHBIX
CUTYyaIUsX;

[1K 2.2. Pa3pabaTbiBaTh TOKyMEHTALUIO MO 3KCILTyaTallMK 3JIEKTPUYECKOTO
U 3JIEKTPOMEXAHUYECKOTO 000PYIOBAHHUS. .

Y4eOHbIM TMJJAHOM TPEIyCMOTPEHAa MPOMEXKYTOUHAsl aTTecTalus Io
yueOnoi qucuurunae «OY1.07 MaremaTuka» B popMe’ dK3aMeHa.

3 VkasbiBaercs popma aTTECTALMH, NPELYCMOTPEHHAS yI€OHBIM TUTAHOM
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2. PE3YJIBTATBI OCBOEHUW S YYEBHOM JIUCITATIJIMHBI
KommiiekcHasi mpoBepka pe3yinbTaToB OcBOeHMsI ydyeOHoW aucuuruinabl «OYA.07 MaremaTruka» W JTUHAMUKH
dbopMupoBaHusi oOMUX M NPO(ECCHOHATBHBIX KOMIETEHIUH OCYIIECTBISAETCS MMOCPEACTBOM TEKYILErOo KOHTPOJIS H
IIPOMEKYTOYHOU aTTECTALUU.
KoHTposib 1 011eHKA pe3y/IbTATOB OCBOCHHS Y4eOHOM JUCHMILIHHBI

Koapl 001mnx (OK) u Buab! aesiTeIbHOCTH 00yuaromuxcs* DopMbl, METO/IbI, CPEACTBA KOHTPOJISI
npogeccnonanbubix (IIK) Tekyumii KOHTPOJIBS IlpomeskyTounas arrecramus’®
KOMIIeTCHIIN I
Pasnen 1. Beenenue. IloBropenue Kypca MaTeMaTHKU OCHOBHOM IIKOJIbI
OK.01, OK.02, OK.03, OK.04, |- ywmeHue OTIEpUPOBATH MOHSATHAMH: YCTHBIH OIpoC, -
OK.05, OK.06, OK.07, IIK 2.2 HaTypaJIbHOE YUCIIO, LIEJ0€ YUCIIO0, OCTATOK IO MPaKTUYECKOE 3aHSTHE,
MO/TYJIIO, palroOHAIbHOE YHCIIO, KOHTpOJIbHAs paboTa
HppALMOHATIEHOE YHUCJIO, MHOKECTBA
HATypaJbHbIX, IEITBIX, paIrMoHaIbHBIX,
JIEMCTBUTEIBHBIX YHUCelT; YMEHUE
HUCIIOIb30BaTh MPU3HAKU JIEIMMOCTH,
HanMEHBIINUN o0mui JEHIUTEIb Hu

HauMeEHblIee oOllee KpaTHOE, alrOpUTM
EBxinaa mpu pemieHuu 3a1ad; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMU  CHUCTEMaMH

CUYMCJICHUS,;
- yMeHue ONEpPHUPOBATH MTOHATUSMH:
KOMILIEKCHOE 4YUCIIO, COIPSKEHHBIE

KOMIUIEKCHBIE YHCIIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, (opMa  3amnucu
KOMIUIEKCHBIX ~ 4Yucen  (reoMeTpuyeckas,
TPUTOHOMETpUYECKasi W  anreOpamyueckas);

* Yka3pIBAIOTCA JUCIUILIMHAPHBIE (IPEAMETHEIE) PE3YIbTAThl M3 IPHMEPHOr0 (POHIA OLIEHOYHEIX CPECTB M0 yIeOHON NUCIUILIMHE I KOHKPETHOTO pa3fiea
> VKa3bIBAIOTCS BHBI TEKYIIEr0 KOHTPOJIS: BBOAHBINA KOHTPOIIb, KOHTPOJIbHAS paboTa, YCTHBII OMPOC, TECTUPOBAHUE, MIPAKTUYECKUE (JTaADOPATOPHBIE) 3aHSITUS U JP.
¢ VkaseiBaercs (hopMa IpOMEXKyTOUHOM arTecTanuy (9K3aMeH, TM(PepeHINPOBAHHBIN 3a4€T, 3a9€T) B COOTBETCTBUHM C yIEOHBIM IUIAHOM
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yMETh IIPOU3BOJAUTH apupMeTHIecKue
JEUCTBUS C  KOMIUIEKCHBIMH  4YMCJIAMU;

MIPUBOJIUTH MIPUMEPBI HCITOJI30BAHUS
KOMILJIEKCHBIX YHUCEJI,
- yMeHue cBO0OO/IHO OTIepUPOBATh

MOHATUSIMU: CTEIEHb C LIEJBbIM I10Ka3aTeleM,
KOpEHb HaTypajbHOW CTENEHHU, CTENEHb C
palMOHAJIbHBIM ~ IIOKA3aTEIeM, CTENEHb C
JEUCTBUTEIIbHBIM (BEILIeCTBEHHBIM)
nokaszaTeneM, JiorapudMm uucia, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YHCIIA;

- YMEHHE pelIaTh TEKCTOBBIE 3a1a4u
pa3HbIX TUIIOB;

Pazne

1 2. IlpsmMble 1 mockocTu B npocTpadcTse. Koo

JUHATBI U BECKTOPLI B ITPOCTPAHCTBC

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, IIK 2.2

- YMCHHC OIICpHUPOBATH IMOHATHUAMH: TOYKA,

npsimasi, IUIOCKOCTb, IIPOCTPAHCTBO,
JByTpaHHBIN yTOJI, CKpEIIMBAOIINEeCs
psiIMBIE, NapajuIeIbHOCTh u

NEePIEHINKYJIIPHOCTD MPSIMBIX M TUIOCKOCTEH,
YTOJI MEXIy TPSIMBIMHU, YTOJ MEXKIY MPSMOM
U TUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTossHH€  OTTOYKH  JIO  IIOCKOCTH,
paccTossHUE MEXIy TPSMBIMH, DPACCTOSHUE
MEXy IIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh
NpU pelIeHUH 3ajJa4 W3ydeHHbIe (AKThl H
TEOpEMbl TUTAHUMETPUH; YMEHHUE OIICHHBATH
pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- yMeHHue OTIepUpPOBATH MOHSTUSMH:
OTIpeNIeJICHNe, aKCUOMa, TeopeMa, CIIE/ICTBUE,
CBOWCTBO, MPU3HAK, JI0Ka3aTeNbCTRO,
paBHOCWIBHBIE  (OPMYJIIMPOBKH;,  yMCHHUE
(hopMynHupoBaTh obpaTHOE u
MPOTHBOMOJIOKHOE YTBEPXKICHUE, TIPUBOIUTH

IIpUMEPbl M KOHTPIPUMEPBI, HCIOIb30BAThH

YCTHBIN OTPOC,
MPaKTUYECKOE 3aHSTHE,
KOHTpOJIbHAs paboTa

OK3aMCH
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METOJ, MaTeMaTH4eCKON WUHAYKIIWH;
IIPOBOAMTH JOKA3aTEIIbHBIE PACCYXACHUS IIPU
pelIeHur 3a/ay, OLIEHUBAaTh JIOTUYECKYIO
IIPaBWIBHOCTB PACCyKICHU;

- BIAQJEHUE  METOAAMU  JIOKAa3aTelbCTB,
QIrOpUTMaMu  pemeHuss  (GopMyIupoBaTh
onpejeNeHusi,  aKCUOMbl M TEOPEMBI,
IIPUMEHSTh J0Ka3aTeJIbHBIE PACCYKIEHUS B
XOJIe peleHUs 3aa4;

- NpsAMOYIOJbHAas  CUCTEMA  KOOpIMHAT,
KOOpJIUHATBhl TOYKHU, BEKTOp, KOOPIMHATHI
BEKTOPa, CKaJspPHOE IPOU3BEIAECHHUE, YTOJ
MEXAy  BEKTOpaMH, CyMMa  BEKTOpPOB,
IIPOU3BEICHNE BEKTOPA HA YNUCIIO; HAXOAUTH C
MOMOUIBI0 M3YYEHHBIX (DOPMYJT KOOPAHMHATHI
CEpEIMHBI OTPE3KA, PACCTOSTHUE MEXKY ABYMS
TOUKAMH;

Paznen 3. OcHoBbl TpuroHomeTpuu. TpuroHomeTpudeckue GyHKIUU

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, 11K 2.2

- yYMEHHE TPHUMEHATh pPaJUaHHBIA METOJ
U3MEpPEHUS YTJIOB BpalleHUs M WX CBS3b C
IpaayCHON Mepoi, yMeHUEe M300pakaTh yTIJIbI
BpallleHUsT Ha OKPYXXHOCTH, COOTHOCHTH
BEJIMUMHY YTJIa C €r0 PacroI0OKEHUEM;

- ymeHue (HopMymUpOBaTH  OMpPEICIICHUS
TPUTOHOMETPUYCCKUX (PYHKIHUHA I YIVIOB
MOBOPOTA 51 IS OCTPBIX VIJIOB
MPSMOYTOJILHOTO TPEYTOJIbBHUKA M OOBSICHSTH
X B3aUMOCBS3b;

- YMCHHE MPUMCHSTh OCHOBHBIE
TPUTOHOMETPUYECKUE TOXKIECTBA IS
BBIUMCJICHHS 3HAYCHUH TPUTOHOMETPHUYCCKUX
(GyHKIU 10 OAHON U3 HUX;

- yMeHHe pemarb Mo ¢opMyliaM U TIO
TPUTOHOMETPHUECKOMY KPYTy MPOCTEUIITHe

YCTHBIN OMpOC,
MPaKTUYECKOE 3aHSTHE,
KOHTpOJIbHas paboTa

OK3aMCH

12




TPUTOHOMETPUYECKUE YPABHEHUS;
- yYMEHHE MPUMEHATh OOLIMe MEeTOJIbl
pelieHus  ypaBHeHHMH  (TpuUBedeHHE K

JUHEHHOMY, KBaJI[paTHOMY, METOJ
pa3joKeHUsT Ha  MHOXUTENIH,  3aMEHbI
IIEPEMEHHOMN ) pu peleHnn

TPUTOHOMETPUYECKUX YPAaBHECHHUI;

- yMEHHE OTMeYarb Ha Kpyre pelleHus
MIPOCTENIINX TPUTOHOMETPHYECKUX
HEPAaBEHCTB;

Paznen 4. [IpousBogHas u nepBood

a3zHas QyHKIMHU

OK.01, OK.02, OK.03, OK.04, | - ymeHHEe OonepupoBaTh MEPBOOOPA3HOM; YCTHBIH or1poc, 9K3aMeH
OK.05, OK.06, OK.07, IIK 2.2 - yYMEHME pemarb 3aJayd  Ha  CBA3b MPaKTUYECKOE 3aHATHE,

nepBOOOpa3HOM M €€ C MPOU3BOJHOM, Ha KOHTpOJIbHAsS padoTa

BBIUMCJICHHE TIepBOOOpa3HON A JaHHOM

byHKIUY;

- yMeHHe OTIepupOBaThH MOHSTHEM

WHTErpana;

yMEHHE peliaTh 3aJadyd Ha T[pUMEHEHHE

WHTErpajia Jyuisl BBIUUCICHUS (PU3NUECKHUX

BEJIMYMH U IUIOIAJEH;

Pasznen 5. MHOrOrpaHHMKH U TeJla BPALECHUS

OK.01, OK.02, OK.03, OK.04, | - ymeHue ONEepUPOBATH MIOHATUSIMH: YCTHBIN OTPOC, AK3aMEH

OK.05, OK.06, OK.07, IIK 2.2

MHOTOTPAaHHHMK, CEYEHHE MHOTOTpaHHHKA,
KyO, mapamienenumnen, NpU3Ma, NHPaMUAA,
¢burypa U MoBepXHOCTh BpAIICHUS, IIHINH/ID,
KOHyc, mmap, cdepa, ceueHuss QUTYpHI
BpAIllEHHs, IUIOCKOCTb, Kacaromascs cgepsl,
[IWJIMHIpPA, KOHYCa, IUIOMAAb IOBEPXHOCTH
MUPaMUBI, TPU3MBI, KOHyCa, NWJIMHIPA,
TUIOMIAb cdepsl, o0peM Kyo0a,
MPSIMOYTOJIBHOTO napaJuleenumnena,
NUpaMUbl, TPH3MBI, LWIMHAPA, KOHYCa,
nrapa; yMeHue n300pakaTh MHOTOTPAaHHHUKH U

MPaKTUYECKOE 3aHSTHE,
KOHTpOJIbHAs paboTa
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MMOBCPXHOCTHU BpAlICHUA, UX CCUCHUA OT PYKH,
C TIOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U
OJICKTPOHHBIX CPCACTB, YMCHHUEC PACIIO3HABATH
CUMMETPUI0O B  TIPOCTPAHCTBE; yMEHHE
pacrio3HaBaThb IMIPaBUJIbHBIC MHOTOT'PAHHUKH;

- BJIaJICHUE MeTOoJIaMu JI0Ka3aTeNbCTB,
alroputTMaMu  pemeHus  GopMyJIMpOBaTh
ompeieNeHusi,  aKCUOMbI M TEOPEMBI,
NOPUMCHATE JOKA3aTCIIbHBIC PacCyXICHUA B
XOJI€ pelIeHHs 3a/1a4;

- YMCHHC OIICpHUPOBATH IHOHATUAMMU.
ompezieNieHue, akcuoMa, TeopeMa, CIeICTBHE,
CBOWCTBO, NpU3HAK, J0Ka3aTenbCTBO,
paBHOCHIBHBIE  (DOPMYIHPOBKH;,  yMEHHE
dhopmynupoBaTh obpaTtHoe "
MIPOTUBOTIONIOKHOE YTBEPKIACHHUE, TTPUBOIUTH
NPUMEPBI U KOHTPIPUMEPBI, HCIIOJIb30BAThH
MeTOJ MaTeMaTH4eCKOH WHAYKIIHH,
IIPOBOAUTE TOKA3aTEIbHBIE PACCYKIECHUA IIPU
pelIeHnH 3a/ay, OILIEHUBATh JIOTHUYECKYIO
MIPAaBUIIBHOCTB PACCYKICHUM;

- YMEHHE  BBIUHUCIATH  T'€OMETPUUYECKUE
BEJIMYUHBI (JJTMHA, YTOJ, IUIONIA/lb, OOBEM,

IJI0IA1b MIOBEPXHOCTH), UCIIONb3YS
W3y4eHHbIE (OPMYJIIBI U METOIBI;
- YMEHHE OIIEpUPOBATH MOHATUSAMU:

IBWKEHWE B  MPOCTPAHCTBE, MOJOOHBIE
¢urypsl B IPOCTPAHCTBE; HCIIOJIB30BAThH
OTHOIIIEHUE IUIOIAJCd MOBEPXHOCTEH U
00bEeMOB TOJOOHBIX (UTYp MpPHU pEIICHUH
3ajay;

Paznen 6. Crenenu, kopau u sorapudmel. CTeneHHasi, moxa:

3aTesbHasl U Jorapudmuyeckas

byHKIMH

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, IIK 2.2

- YMEHHE CBOOOIHO OTIEepHUPOBATh MOHATHAMHU:
rpaduk  QyHKuuM, oOpaTHas  QYHKUHS,

YCTHBIU OIPOC,

MPAKTHUYCCKOC 3aHATHC,

OK3aMCH
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KOMITO3UITUs (PyHKIMIA, cTereHHas (pyHKIHS C
LelapIM  [OKaszaTeileM, YMEHHUE  CTPOHTH

rpaduxu byHKIMH, BBIIIOJIHATH
npeodpa3oBaHus TpapuKoOB (HyHKIHIA;
- yMeHue OTIepPHPOBATH TOHSTHSIMH:

CTereHHass  (QYHKLUUSA, YMEHHE CTPOUTh
rpaduKy M3y4eHHBIX (YHKIIUH, UCIIONb30BaTh
rpaduKkd  OpU  U3YyYEHUM MPOLECCOB U
3aBUCHUMOCTEH, 0pH pELIeHUH 3a1ad U3
JIpyrux Y4yeOHBIX MpeIMETOB M 3ajad U3
peaslbHOM JKWM3HM; BbIpaXaThb (QopmyjamMu
3aBUCUMOCTH MEXKy BEIUUMHAMU;

- yMecHHe CBOOOIHO OTIepPHPOBATH
MOHATUSIMHU: YEeTHOCTh byHKIHY,
MEPUOTUNIHOCTh (PYHKIUH, OTPAaHHYECHHOCTH
¢byHKIMH, MOHOTOHHOCTh byHKIHMY,

3kcTpeMyM  (yHKUMH, HauOoibllee U
HauMEHbllee  3HadeHus  (QYHKIMM  Ha

MIPOMEXKYTKE; yYMEHHE IPOBOJTUTH
uccreoBaHne QyHKINH;

- yMEHue CBOOOJHO OTepupoBaThH
noHATUsIMU: rpaduk  yHKIMM, oOpaTHas
byHKUMSA, KOMITO3HIIMS byHKIHH,
nokaszaTenabHass (PYHKUUH; YMEHHE CTPOUTH
rpaduxu byHKIHH, BBITIOJIHATH

npeoOpa3oBaHus TpaQUKOB (HyHKIIHIA;

yYMEHHUE UCTIOB30BaTh Ipapuku QyHKIHHA IS
W3yYEHUs] TIPOLIECCOB U 3aBUCHUMOCTEH IpH
peleHur  3amady W3 JIPYTHX  y4eOHBIX
MPEIMETOB U M3 PEANbHOM JKU3HU; BBIPAXKAThH

dbopmynamu 3aBUCUMOCTH MEX Ty
BCJIMYHUHAMMU,

- YMEHHE CBOOOTHO OTIEpUPOBATH
IIOHATUSIMH: YETHOCTD byHKUMH,

KOHTpOJIbHas paboTta
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MEPUOTUIHOCTD (PYHKUIUH, OTPAaHHYECHHOCTb
¢byHKIMY, MOHOTOHHOCTh byHKIMY,
9KcTpeMyM  (yHKUMHM,  HauOojbliee U
HauMeEHbllee  3HayeHus  (QYHKIMM  Ha

MIPOMEXKYTKE; yMEHUe IIPOBOJIUTH
ucciezoBaHue QyHKIIY;
- YMEHHE OIEPUPOBATH HNOHATUSAMU:

nokaszaTeiabHass (QYHKLIHSA, YMEHHE CTPOUTH
rpaduKy M3y4eHHBIX (YHKIIUH, UCIIONb30BaTh
rpaduKkd  OpU  U3YyYEHUM MPOLECCOB U
3aBUCHUMOCTEH, NpH pELIeHUH 3a1ad U3
JIpyrux Y4yeOHBIX MpeIMeTOB M 3ajJad H3
peasbHOM JKW3HM; BbIpaXaThb (QopmyiamMu
3aBUCUMOCTH MEXKY BEITUUMHAMU;

- yMEHHE CBOOOJHO OTIepUPOBAThH
noHATUsIMHU: rpaduk  yHKIMH, oOpaTHas
byHKUMSA, KOMITO3HIIMS byHKIHH,
aorapudmuyeckas GyHKIHS; YMEHHE CTPOUTh
rpaduxu byHKIHH, BBITIOJIHATH

npeoOpa3oBaHus TpapuKoB (HyHKIIHIA;

- YMEHHE HCHOJb30BaTh Ipa@uKu (QyHKIMIHA
JUIE WU3YYEHHUs IPOLECCOB U 3aBHCUMOCTEH
pH pEmIeHHH 3a7ad M3 JAPYTHX Y4YeOHBIX
MIPEIMETOB M M3 PEANbHOM KU3HU; BBIPAXKATh

dhopmynamu 3aBUCUMOCTH MEXKITY
BEJIMYUHAMU;
- yMcHHE OTIePHPOBATH TTOHSATHUSIMHU:

norapudmuyeckas GyHKIHI, YMEHHE CTPOUTD
rpauKu U3y4eHHBIX (PYHKITUN, UCTIOIB30BATh
rpaduKkd  TpU  U3YyYEHHM IMPOLECCOB U
3aBUCHMOCTEH, TIpM pEUIeHWH 3a1ad U3
JIpyrux Y4yeOHBIX MpeIMETOB M 3a7ad H3
pearbHOM JKU3HM; BBIpaXaTh (OPMYJIaMH
3aBHCUMOCTH MEXIY BeJIMUUHAMH,
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- YMCHHC ONCprupoOBaThH TIOHATUSAMMU:
J'IOl"apI/I(I)M, BBIIIOJIHATh BBIYMCIICHUE 3HAYCHUI

u npeoOpa3oBaHus BBIpaXEHUI c
Jorapupmamu;

- yMecHHe CBOOOIHO OTIePHPOBATH
MOHATUSAMMU: YETHOCTh byHKUMY,
MEPUOTUIHOCTh (PYHKIUH, OTPAaHHYECHHOCTH
¢byHKIMY, MOHOTOHHOCTh byHKIMY,

9KcTpeMyM  (yHKUuHM, HauOojbliee U
HauMEHbllee  3HadeHus  (QYHKIMH  Ha
IIPOMEXKYTKE; yMEHHE IIPOBOJIUTH
uccleioBanne QyHKIHHY;

Paznen 7. DnemMeHTH TEOpUM BEPOSITHOCTEH M MAaTEMAaTUYECKON CTAaTHCTHKHU

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, IIK 2.2

- yMeHHe OTIepPHPOBATH TOHSATHUSIMHU:
CIIy4alHBI OMBIT W CIy4alHOE COOBITHE,
BEPOSITHOCTh CIIy4aifHOTO COOBITHS; yMEHHUE
BBIUUCIISATH BEPOSATHOCTH C MCIIOJIB30BAHHEM
rpadM4ecKUX METOJIOB; MPUMEHATH (POPMYITBI
CIOXKEHHSI ¥ yMHOXEHHS BEpOATHOCTEH,
KOMOMHATOpHbIE (aKTbl M (OPMYJBI IpU
pellleHnH 3a/ay; OIICHUBAThb BEPOATHOCTU
pealbHbIX  COOBITHH;  3HAKOMCTBO  CO
CIIy4aifHBIMU BEJTMYUHAMU; yMeHHe
NPUBOJIUTh TIPUMEPHI MPOSBICHUS 3aKOHA
O0OJBIIMX  YWCed B  MNPUPOAHBIX U
OOIIECTBCHHBIX SBIICHUSIX;

- yMeHHue CBOOOJTHO OTIEpUPOBATH
MOHATUSIMH: COYETaHUE, IIEPECTaHOBKA, YUCIIO
COUETaHMM, YHCIO TMEpPEeCTaHOBOK; OWMHOM
HeioToHa; yMEHHUE MIPUMEHSTh
KOMOWHATOpHBIC (aKThl U PACCYKICHUS IS
peleHus 3a1ay;

- YMEHHE OIEepHUpOBaTh MOHITUSIMH: CpellHEee
apudMeTHUeCKoe, MeJHMaHa, HauboJbpllee H

YCTHBIH OIpoC,
NpPaKTHYECKOE 3aHSTHE,
KOHTpOJIbHas paboTta

9K3aMCH
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HaMMEHbIIICe 3HAUCHHS, pa3Max, JUCICPCHS,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;
yMEHHE  W3BJCKaTh,  HMHTEPIPETUPOBATH
MHPOPMAIIHIO, MPEJCTABICHHYIO B TaOIHUIAX,
Ha JUarpamMmax, rpadukax, OTPa)KarollyIo
CBOMCTBa pEaJbHBIX IPOLECCOB M SBICHUM;
NPEACTaBIATh HMH(YOPMALMIO €  MOMOIIBIO
Ta0HIY u JMarpamm; UCCIIeI0BATh
CTaTHCTUYECKUE JaHHbIC, B TOM YHCIIE C
NpUMEHEHHEM TpapUuecKuX METOJO0B U
AIIEKTPOHHBIX CPEICTB;

- yMeTh HaxoAuTh (aKTOpual YHCIA.
BoinonusaTe  mpeoOpas3oBaHus  Ipobeil ¢
(akTopuanamu;

- yMeTh  BBIUHCIATH 1O  (opMysam
NEPECTaHOBKM,  pa3MENICHUs,  COYCTaHWUS,
UCIIOJIB3YsI IPABUIIO CYMMBI M IPOU3BE/ICHUS;
- - YMeTh peuiath KOMOWHATOpHBIE 3a]auw,
UCTIONIB3YSI  TOHATHS YHCIa KOMOHWHAIMIA
(anucio cmocoboB) U CHOCOOBI pacCyKICHHIMA
(mepebop BO3MOKHBIX BAPUAHTOB).
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3. ®OPMbI U METOAbI OHEHUBAHUSA

@opMbl  TeKylIero KOHTPOJS COOTBETCTBYIOT paboueil mnporpamme
y4eOHOM MUCHMIUIMHBI U IJIaHaM (T€XHOJIOTHYECKUM KapTaM) y4eOHBIX 3aHSTUN
o YyKazaHHoOMy paszeny, Teme. OnpHod u3 QopM TEKylIero KOHTPOJIS,
MO3BOJISIIOIIEN BBIIBUTh YMEHUS MPUMEHSTH IOJYYEHHbIC 3HAHUS HA IPAKTHKE
ABJISIFOTCS npakTuyeckue  (J1adoparopHbie)  3aHATHSA. Conepxanue
MPAKTUYECKUX (JTA0OPATOPHBIX) 3aHATUH, KPUTEPUU UX OIEHKHU MPEICTaBICHHI B
METOJUYECKHX YKa3aHUSAX MO MPAKTUYECKUX (J1a0OpaTOpHBIM) 3aHATUAM. Takxke
(dbopMaMH TEKYIIEro KOHTPOJS SIBISIIOTCSA: BXOAHOW KOHTPOJIb, KOHTPOJIbHAs
paboTa, TECTUpPOBAaHUE, YCTHBIM OMPOC U .

DopMOii POMEKYTOYHOM ATTECTAIMH ABIISETCS : DK3AMEH.

4. KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA JJI51 BXOJHOI'O
KOHTPOJISA®

BxomHoli koHTponbs 1o ydeOHOM mucnmmmmae «OY/[.07 Maremarukay
oOyyaromuecss NpoXoJAT B XOJAE BBINOJIHEHUS Bcepoccuiickoil MpoBEepoOYHOIt
pa6oTtsl (BIIP) no yka3aHHOW JUCUUILIIMHE.

5. KOHTPOJIBHO-OUEHOYHBIE CPE/ICTBA
JJIA TEKYIIETO KOHTPOJIS®

Texkyuuii KOHTPOJL TPOBOAMTCS BO BpeMs YYEOHBIX 3aHATHH TIO
mucnumummae OY/1.07 MaremaTuka, B COOTBETCTBHH C YICOHBIM IIJIAHOM I10 BCEM
paszenam ImporpaMMsl.

Conepkanue TeKywiero KOHTPOJIA: TEKyLIMHA KOHTPOJIb IPOBOISATCS BO
BpeMsl YYEOHBIX 3aHSTHUN MO MAaTEMAaTHUKE B COOTBETCTBUM C YUE€OHBIM IUIAHOM U
paboueit mporpammbl OY][.07 Marematuka mo BceM pasjesiaM MpOrpaMMbl B
(dbopmMe KOHTPOJIBHBIX padoT.

TpeOoBanusi K TeKylmeMy KOHTPOJK: 3aJaHUs KOHTPOJBHBIX PabOT
YaCTUYHO B3SITHI U3 OTKphITOro 6anka EI'D u BIIP mo maremaruke.

Ha BeImomHEHWE KOHTPOJIBHOW pabOTHI MO MaTeMaTHUKE OTBOAMUTCS 2
aKaJIeMUYECKHN Jaca.

Cucrema olleHUBaHUSA Pe3yJbTATOB TEKYIIEr0o KOHTPOJIS:

OrTMeTKa Yucsi0 6a,1510B, He00X0AMMOE /1Sl MOJIYYeHHS OTMETKH
«2» (Hey10B.) Menee 50%
«3» (ynoB.) 50-74%
«4y» (xopo1io) 75-84%
«5» (OTIMYHO) 85-100%

7 VkaspiBaercs (hopMa MPOMEKyTOYHOM aTTeCTAllMU B COOTBETCTBUH C YUEOHBIM IIJIAHOM
8 Pasnen paspabaTwiBaeTcs, eCiM 10 YUeOHOMN JUCIMILIMHE 00yYarouecs BumoaHsoT BI1P
° TlpenoaaBares BIPaBe H3MEHUTH 3aJIaHUS JUIS TEKYILETO KOHTPOJIS.
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Paznen Nel. Beenenue. IloBTopenne Kypca
MATeMATHKU OCHOBHOM LIKOJIbI
KonTpoabsnas padora Nel

1. Brimonnure 3agaHus:

1) PaznoxuTe B MpoU3BEICHNE CTEIICHEH MTPOCTHIX YHCEI;
2) naitgure HOJl u HOK.

Bapuanm 1

1) a) 1 B00; 6) 559;
2) (196, 147).
Bapuanm 2

1) a) 533; 6) 1656;
2) (225, 173).

. IlepeBenure:

1) U3 necATUYHOU CUCTEMBI CUUCIICHUS B JJBOUYHYIO;

2) 4yucaa U UX CyMMY U3 IBOMYHOU CUCTEMBI B AECATUUYHYIO.

Bapuanm 1

1) 254;

2)11010 = 1101.
Bapuanm 2

1) 412;

2)10011 = 1101.

. BeImosmHuTE 32/1aHU:

1) BBIYUCIIUTC OTHOCHUTCIIBHYIO ITOIPCITHOCTDL HpI/I6JII/I)KeHHOFO qucliia
OTHOCHUTCIIbHO TOYHOI'O 3HAYCHMUA,

2) mpencTaBbTe YUCIO B BUE AECATUIHOW ApoOu ¢ TouHOCThIO 10 0,01;
3) BBINIOJIHUTE ACUCTBUS ¢ TOYHOCTHIO 70 0,01.

Bapuanm 1

1) 2,72 orrocurensso 2,T18;

2) 254,3459034;

3)x+y, x=1,04-107, y=6,08-10"2,

Bapuanm 2

1) 2,71 oTHOCHTENEHO TOYHOTD sHaUYeHNA 2,718;
2) 716,94563803;
3)x-y,x=1,04-107, y = 6,08-1072,

Kuroun k KOHTpOoJIbHOM padore Nel:

32{;’&3; Omeemut
Bapuanm 1. 1) a) 2%-3%-5%; 6) 13-43; 2) 49; 558.
1 Bapuanm 2. 1) a) 13-41; 6) 23-32-23; 2) 25; 1575.
Bapuanm 1.1)11111110; 2) 26; 11; 37.
2 Bapuanm 2.1) 110011100; 2) 19; 13; 32.
3 Bapuanm 1.1) = 0,07 %; 2) 254,35; 3) 0,06.

Bapuanm 2.1) =0,29%; 2) 716,95; 3) —-0,06.
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1

2

3

Paznen 2. IlpsiMble M JIOCKOCTH B MPOCTPAHCTBE.
KoopanHaTrel M BEKTOPBI B IPOCTPAHCTBE
KonTposbHnas padora Ne2

. B xyobe ABCDAIBICIDI ¢ pebpom a Touku K u F'— cepeaunsl pedep

AIBI n BICI coOTBETCTBEHHO, a M — TOYKa NMpeceyeHUs AuaroHaiei
rpauu AIDIDA.

a) M3o0pasure ceuenmne Kyda miockocTbio KFM.

0) HaiinuTe nyinHy HauOOJbIIEH CTOPOHBI 3TOIO CEUYECHHS.

. JlaHBI TpY TOYKHU B IPOCTPAHCTBE.

A(1; —2; 4), B(3; 4; -2) u C(0; —6; 2).
Haiinure koopauHarel cepeaunbl orpe3ka AC.

. an mnpsmoyronesHbld napaiuienenunes; ABCDAIBICID1. M3BecTHBI

KOOpAWHATBI HEKOTOPBIX TOYEK.

A(0; 0; 0), IM0; 2; 0), A,(0; 0; T), Cy(2; 25 7).

1. HaiiguTe KOOpAUHATEI OCTAJBHBIX BEepIITHUH.

2. M — uenrp rpauu DCC,D,. Paznoxure BEeKTOD AM
10 BEKTOpam AA, ABu AD. -

3. Haiigure KoopauHaTel BeKkTopa AM.

Kiiroun k KOHTPOJILHOM padoTre Ne2:

Home,
P Omeemui

3a0anus

1 |MF|= ﬁa.

2
1 .
2 |._ E\ 41 'I:s |
3 1)y Bi(2; 05 7), D05 25 7), B(2; 0; 0), (25 2; 0);

2) AD + 0,5(AB + AA,); 3) (1; 2; 3,5).

Paznen 3. OcHoBbl TpUroHomerpuu. Tpuronomerpunueckne GyHKuuu
KonTpoabnas padora Ne3

1. Bpruucnure 3Ha4YEHUE BBIPAKECHUS:

Bapuawnm 1

1) cos135° — sin 240° + cos315% + sin 120°;
2) tg 15°tg 30° tg 45° tg 60 tg T5°.
Bapuanm 2

1) 2in 1507 + 8in 300° + sin 240° — cos 120°;

7 3n Gm
2) ctgE +ctg—r+ctg7r.
T 4 i

2. YopocTtuTe BbIpaxeHue:
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Bapuanm 1

N ETR
51N —+o |—ocDs
4 7)™

fx )
—+a|
1) 4 /.

" - *
1 [ = )

L | [ m
s1n[—+c.t +cos| —+a
.4 | 4

l

Bapuanm 2

1) sin{a + f)sinfo — B) + sin? B

3. Jlokaxxute TOXKJIECTBO:

Bapuanm 1
1 1
1) — + — =ctg—;
gsina  tgo 2
Bapuanm 2
l)ctga — ctg 2a = —
sinZa

Kuroun k KOHTpOJIbHOM padore Ne3:

H
onep Omeembut
3a0anus
1 Bapuanm 1. 1)0; 2) 1. Bapuaum 2. 1)1 - \E; 2) -1.
Bapuanum 1. 1) tgo;
2
Bapuanm 2. 1) sin 2a
3 -

Pasnen 4. IlpousBoaHas u nepsoodOpasHas PyHKIUH
KonTpoabnas padora Ne4

1. Beruucnure nmpou3BoHYIO GYHKIIUH:

Bapuanm 1
1) coz(x®); 2) In(dx) te x;

Bapuanm 2
1) sin{x®+ x); 2) tg({4*)x?

2. Jlns manHOU (DyHKIIMH:

1) HaliguTe TOUKHU IKCTpeMyMa (PyHKIIHH;

2) HaiiauTe HauOoOJbIIee W HaUMEHbIIEe 3HAYeHUs (QYHKIUU Ha
MIPOMEXYTKE:

Bapuanm 1

HMana dvaxous flx) = x°— Ta+ 1lx — 21 (ozpoMemyTOR [-1; 3];
Touka x = 1).

Bapuanm 2
Hana dyarmona f(x) = x*— 3x% - 9x — 3 (npoMexRyTOR [-1; 4]: Toura
x=2).
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3. Brruncnute miomaas GUrypsl, OrpaHUYCHHYIO THHUSIMH:

y=—-x+1,y=0.

Kuroun Kk KoHTpoJIbHOM padoTe Ned:

Home
P Omeemul
3a0aHUA
Bapuaum 1. 1) -2xsin x?; 2) ltg::c:+ ln{4{x);
X cosS~ X
1
_ 16°In16 .
Bapuanm 2. 1) (5x* +1)cos(x® + x); 2)'—11:{:4 +tg(16%)4x3;
cos?(16%)
) Bapuawm 1. 1) max o0pH x =1 1 min opx x 1‘1; 2) —40, -14;
Bapuanm 2. 1) max opH x 1 1 min opu x = a; 2) =30, 2
4
3 =
3

Pazgen 5. MHOrorpaHHMKHM M TeJia BpalleHUs
KonTpoabHas padora NeS

1. JInaronanu GOKOBBIX I'paHel MPSAMON TPEYroJabHOM MpU3MbI paBHbI 9, 10
kopHeld u3 2 u 15. OcHOBaHME INpPU3MBI — MPSAMOYIOJIBHBIA TPEYrOJbHUK.
Beruncinure cTOpOHBI OCHOBAHUS IIPU3MBI.

2. Onpenenure BHICOTY MPaBUIBHON MIECTHUYTOJIbHOW MUPAMUJIbl, CTOPOHA
OCHOBaHHUSI KOTOPOM paBHA a, a KOCHUHYC JIBYIpaHHOTO yrjia mpu OOKOBOM pebpe
paseH (- 0,625).

3. B map paguycom R Brmcan koHycC, y KOTOporo oopasyrolias coCTaBiIseT
C TJIOCKOCTHIO OcCHOBaHMs yron M. Hadaurte miomans OOKOBOM MOBEPXHOCTH

KOHYCA.

Kuroun k KOHTpOJIbHOM padoTe NeS:

H
omep Omeembui
3a0anus
1 5;12; 13.
2 H =1,5a.
3 2nR*sin 2¢ sing.

Paznen 6. Crenenu, kopuu u gorapugmsl. CTeneHHas, NOKa3aTeJIbHAsA U

Jorapupmuyeckas QyHKIUU
KonTposbnas padora Ne6

1. 3anuiuTe BBIPAKCHUC B BUJIC CTCIICHU OAHOI'O YMUCJIa UJIN BBIPAKCHUA !
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Ui.i‘].ﬁ'.ﬂg
9 27) 48| 256 2’

YIpocTuTe BhIpaXKeHue:
|.. x_f | 2 | ij .:2

Jlano uncio a. Belpa3zurte uepes a 3HaueHHE BhIpaKEHHS A.
a = log,5, A =log, 10 + log, 25 + log, 20.

Pemnre nokazareiabHOE ypaBHEHHE:

4.1' — 83.1’—3;

Pemure norapudpmuueckoe ypaBHEHHE:

log, (x+5)=-1
2

Kuroun Kk KOHTpOJIbHOM padoTe Ne6:

Homep
3a0anus

Omeembul

Pa3zges 7. DiieMeHTHI TEOPUHM BEPOSTHOCTE U MaTeMaTHYeCKOM
CTATHUCTUKH
KonTpoabnas padora Ne7

Kakum konmmdecTBOM c€IOCOOOB MOXHO Pa3jIOKUTh YETHIPE pa3HbIe
MOHETBI B YEThIPE KapMaHa TaK, YTOOBI B KaXJOM KapMaHE OKa3aJach
POBHO OJIHa MOHETA?

KakyM KOIM4eCTBOM CHOCOOOB MOYHO PAaccaJuTh BOCEMb YEJIOBEK B
PSI M3 BOCBMHU CTYJIbEB?

CkonpkMMHM ~ cHoco0amMM  MOXKHO — pacCTaBUThb Ha IIOJKE MATh
TPEXTOMHHUKOB TaK, YTOOBI TOMa OJHOTO TPEXTOMHHKA CTOSUIM PSJIOM,
XOTSI BO3MOKHO U HE I10 TIOPSIKY TOMOB?

CnyyaitHpiM 00pa3oM MUILETCS YeTHIPEXOYKBEHHOE CJIOBO U3 an(haBUTa
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{A, b, B, E}. CkonbkumMu criocodamu MOXKHO MOCTPOUTH CJIOBa CO
CIIEAYIOIMMH yCIOBUSIMHU:
1) Her OykBbI A;
2) Bce OYKBBI OJJUHAKOBBHI;
3) Bce OyKBBI pa3HbIC;
4) ectb x0T OBI O/1HA OyKBa A;
5) OykBa A BcTpedaeTcsi pOBHO OJUH pa3?
5. CkonpKuMH CHOCOOAMH MOXXHO COCTAaBHTH J030p M3 TPEX CONJIaT U
oJlHOro odullepa, eciid BCero ecth 25 conaar u 4 opuiiepa?

Kuiroun Kk KOHTpOJIbHOM padore Ne7:

Homep
Omeembul

3a0anus

1 24

2 40 320

3 120

4 1) 3*=81; 2) 4; 3) 24; 4) 4* - 3* = 175; 5) 324.

5 9200

5. KOHTPOJIbBHO-OLHEHOYHBIE CPEACTBA JIJIA
MMPOMEXYTOUYHOM ATTECTALIUU

Conep:xanne NpOMeKYTOUYHOTO0 KOHTPOJISA: HA BHINIOJHEHUE MUCbMEHHON
AK3aMEHAITMOHHON PabOTHI 0 MAaTEMAaTUKE OTBOJIUTCS 2 aCTPOHOMHUYECKUX Yaca.
TpeOGoBaHusi K MNPOMEKYTOUYHOMY KOHTPOJIIO: OTBETHl K 3aJlaHUSIM

3aMMCHIBAIOTCS B BUJIE YMCIA WM TIOCIEOBATEIBPHOCTH U(p B TOJIE OTBETA B
TEeKCTe paboThI, a 3aTEM IMEPEHOCUTCS B OJaHK OTBETOB. EAMHUIIBI M3MepeHus B
OTBETE YyKa3biBaTh HE Haa0. Eciu moiydmnach OOBIKHOBEHHast JIpoOb, OTBET
3amuchIBaeTCsl B BUje jAecsaTUuHOU. [Ipu BbImoNHEHUM pabOThl HE pa3periacTcs
MOJIb30BaThCS  y4eOHMKamMu,  paboOyuMu  TETpaasiMH,  CIPABOYHHUKAMH,
KaNbKyJsTOpoM. [Ipr HEe0OX0IMMOCTH MOKHO MOJIB30BaThCSI YEPHOBUKOM. 3alTUCH
B YEPHOBUKE MIPOBEPATHCS U OLICHUBATHCS HE OYIyT.
banbl, momy4eHHbIE 3a BCE BBITIOJHECHHBIE 3a1aHUSL, CYMMHUPYIOTCHL.

Cucrema olleHUBAaHUSA Pe3yJbTATOB IPOMEKYTOYHOI0 KOHTPOJIS:

OtMmeTKka Ymucsao 6a1J10B, HEOOXOAUMOE VIS MOJIYUYECHHSI OTMETKH
«2» (HeyHOBIL.) menee 10 6amtoB

«3» (ynos.) 10,11 GanyoB
«4» (xoporo) 12 6amoB
«5» (oTIMYHO) Oosiee 15 GannoB
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IpumepHbIe 3a1aHUs 1S IPOMEKYTOUHOI aTTecTanun'’

MUWHHUCTEPCTBO OBPA3OBAHUA UPKYTCKOM OBJIACTH
I'OCYJAPCTBEHHOE BIOJKETHOE ITPO®PECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE UPKYTCKOM OBJIACTH

«YEPEMXOBCKHI TOPHOTEXHUYECKHWHI KOJUIEJI)K UM. M.H. IIIATOBA»

Paccmorpeno Ha 3aceganuu DK3AMEHAIIMOHHbBIN
[IUKJIOBOY KOMUCCHUU BMJIET Ne 1 «YTBEPXIAIO»
[TpoTtokon Ne 10 JUCUUIUINHE: 3aM. qupeKTopa mo y4eOHoi
«_» 20 r «OVYJ1.07 Maremaruka» pabote
[Ipencenarens I'pynna (®UO)
(®UO) Cemectp 1 « » 20
Bapuant Nel

Omeemamu x 3a0anuam 1—11 sersaomces yucio unu nociedogamenvhocms yugp. Omeemvl cHavaid

3anuwume 6 mexcme pabomol, a 3amem nepenecume ¢ bJIAHK OTBETOB.

@ Haiinure IHa4eHHe BRpakeHHd [ﬁ:H—]:E}-T:E.

OTeer:

@ Hanor #a goxonw coctasnser 13% o1 sapaboTeoll muarw. 3apaborHas nnata Heawa Kyassmua
parxa 16 000 pyinefi. Kakyo cyMay oH NOOyYHT Nocne YIUIATE HAnora Ha goxoas’? Oreet paiite
B pyina.
Orreer:

)
@ MOLWHOCTE NOCTOAHHOTD TOKS (B BATTAX ) BEYHCIASTCA N0 duopyyne P=1"R, roe | — cHna Toka
(B amnepax), & — conporienedne (B omax). [Toneayace 1ol opaynol, saiioare P (B saTTax),

ecid R=12 Omn I =35 A

Creet:

Haiigure sina , ecid cos o= -

Creet:

26

— W =< lB.

3

YUICTOK JeMIH HMeeT NpAMOVTOOBHYID (opsy. CTopoHE
MpAMOYVTOIEHHER paeHel 25 M ® 70w Hafigare nmiamy
wiopa (B METPEX), KOTOPRIM HY#HO OMOPOOHTE VHACTOK,
NpeIyCMOTPes NPoet] IHpHEOH 4 M.

Creet:

dm”

TOM

25m

10 Hpeno,uaBaTenL BIIpaB€ UBMCHUTD 3aJaHUs JJId HpOMe)KyTO‘IHOﬁ aTTeCTalluun.
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Jna obcnyxHBAHHA MEXIYHAPOIHOTO CEMHHApA HeoOXO0IMMO colpaTe IPYNNY NEPEeBOI4HHKOE.
CreneHnd 0 kaHIHIATAX NPeICTARIEHE! B TADIHLE.

Homep neperoaumka Hzbikn Crommocts yenyr
(pyD. B JeHE)
1 Hemeurnil, anrnmiickmii 5950
2 Hemeurnii, nenanckuii 5800
3 Anrmuiickuii 2000
4 Hemeuxuii 2800
5 DpanurysckHii 4000
6 Henanckuii, ppaniysckuii 7100

[Monezyace Tabnuueil, cofepuTe X0Ta OBl OOHY TPYONY, B KOTOPOil NeperoI4HKH BMECTE BIATCHT
BCEMH HETRIPEMA A3BIKAMH. AHTIHHCKHM, HEMELKHM, HCMAHCKHM H (PaHIY3ICKHM, 8 CyMMapHas
CTOMMOCTE MX yoayT He npessiwaet 12 000 pyGneii B 1eHe.

B oreete yxkamuTe kakoii-HHOYAE 0JHH HADOpP HOMEPOE NEpeBOIYHKOE Oe3 Npodenos, 3anaTey H
JPYTHX JONONHHTENLHEIX CHMBOIIOR,

Oteer:

MoWHOCTE OTONMTENA B ABTOMOOMIE PerylHpyeTcs JONOIHHTENBHEIM conpoTueieHuem. [Ipu
ITOM  MEHAETCA CHMA Toka B JEKTpHYeckoil LenH JNeKkTPOIBHTATENA: HeM  MEHBIIE
COMPOTHBIEHHE, TeM DONBILE CHIA TOKA H TeM OBICTpee BpamaeTca MoTOp oTonuTenda. Ha rpaduke
MOKA3aHA 3ABMCHMOCTE CHABI TOKA OT BeNHYMHHEL compoTHenenuda. Ha ropuionTansHoil ocH
OTMEYEHO CONPOTHEIEHHE B OMAX, HA BEPTHKANEHON 0cH — cuia Toka B amnepax. Onpegennrte no
rpadiky, HA CKONBKO OMOB VBENHYHIOCH CONPOTHENEHHE B LIENH NPH YMEHBIISHHH CHIBL 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 Ouneros no reorpaduu eeero 60 GUNeToB, B J€BATH H3 HHUX BCTPEYAETCA BOMNPOC MO
Teme «Pecypcoobecnedenroctey. HaiianTe BepoATHOCTE TOrO, YTO B CAYYAiiHO BEIOpAHHOM HA
skzamene GHere WKONBHHKY He NOCTAHETCA BOnpoc no teMe «PecypeoobecnedeHHOCTEY.

OTBeT:

@ Kamnomy H: 4eTHIPEX HEPABEHCTE B NEBOM CTONDLE COOTBETCTEYET OJHO W3 PElUEHHIl B NPaBoM
cTonbue. YeTaHOBHTE COOTBETCTEHE MEXTY HEPABEHCTEAMH H MX PEILIEHUAMH,

A) log;x>1
5) log;x<-I
B) log;x>=-1
r log;x<l

HEPABEHCTBA

PELLIEHHA
b (&}
2) (0:5)
3) (Si+e0)

1
» (5

Brnnmure B npHEeISHHYI0 B OTBeTe TAOMMLY Mo kasaoii OVKBOI COOTBETCTEYIOWIMI pelleHn

HOMEP.

A

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;.

Oteer:

VA

6

Fa

/

y=f(x)

5

|

o

=

/

/

1
£
A

el d -

1
@ Pemmre ypaenenne 5-25 2 434 x=26-5" 4 5=

e

Pemenne.

OteeT:
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JeHewHulil Bknaa B OaHk 3a roj yveenHdusaerca Ha 8.5%. Crynent euéc B Gank 10000 pyG.
B koHLE Nepeoro rojda oH PeniHi YESIHYHTE CYMMY BKIAJa H NPOLTHTE Cpok AeficTBHA Jorosopa
no BeIATY emé Ha rod. Kakyw cymMuy HeoOXOIHMO DONOKHTE HA CHET B KOHLE NEPROTO roja,
qToEl B KOHUE 2-ro Toa nony4aTs 15190 pyl. npu Toil we npoueHTHOI cTaeke (8,5%)7

Pemenne.

OteeT:

Bepxuuii kpail cyaoxoqsoro npoigra Mocra MMeet Qopmy
OyTH  OKpYy#HOCTH pagnycom 74 M. Paccrosnme Memay //—_\\ ._
onopavi pagHo 48 m. Buanmas dacTe onop HMMeeT JIHHY __-\\ //_'
21 3m. Haiioute — mMakcHMAaNeHOE — paccTOAHHE — OT
NOBEPXHOCTH BOABl A0 BEPXHErD Kpad CyIOXOIHOTO
MpONETa MOCTA.

Pemenne.

OteeT:

M3 HoBOro CHHTETHMECKOTO MaTepHala WIMOTOBHAM Opycok B dopMe npaMOyroleHOrO
napanienenineia, BelcoTa KoToporo passa 20 oM, a HaHOONbLIEE PACCTOAHHE MEKTY BEpPIIHHAMH
Opycka pagao 65 cm. [Inomane Gokosoil noeepxHocTH Opycka paengerca 3000 en’ Gpycok Owin
MNOABEPrHYT [ABICHHID 00 BCEM TIpaHaM Takud oOpasoM, 9T0 OH coxpaHdn  opmy
NPAMOYTOIEHOTO Napaiienenunena, Ho kaxaoe pedpo yMmeHslHnock Ha 5 cm. Hafiaure nnomans

Pemenne.

OteeT:

IIpenonasareJib T.B. BiacoBa
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MHWHHUCTEPCTBO OBPA3OBAHMSI UPKYTCKOM OBJIACTH
IFOCYJAPCTBEHHOE BIOJ’KETHOE NTPO®PECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE UPKYTCKOM OBJIACTH

«YEPEMXOBCKHI TOPHOTEXHUYECKHWHI KOJUIEJI)K UM. M.H. IIIATOBA»

Paccmorpeno Ha 3acenanun 3K3AMEHAI_[I/IOHHI)II71
LUKJIOBOM KOMHCCUH BUJIET Ne 2 «YTBEPXJIAIO»
Hporoxon Ne 10 IHCIUILTIHE: 3aM. IMpeKTopa o y4eOHOkH
«_» 20 «OY/1.07 Maremaruka» pabote
Ipencenarens Ipymma (®HO)
(4(6)) Cemectp 1 « » 20 T
Bapuant Ne2

Omeemamu x 3a0anuim 1—11 seraomces yucio unu nociedogamenvhocms yugp. Omeemvl cHavaid

sanuwume 8 mexkcme pabomoi, a 3amem nepernecume 6 bJIAHK OTBETOB.

@ HaiiguTe 3na4enne Bupasenna (3,3—2,8)-38

OTEET:

@ [Mauka caupoynoro Macna ctout 50 pydneii. [Tencuonepam marazun aenaet ckuaky 10%. Croasko
py0neii cTONT na4vka Macna a4 neHcuoxepa?

OTEET:

i

@ MOIWHOCTE NOCTOAHHOTO TOKA (B BATTAX) BRMHCAAETCA no dopmyne P:'?, rne ' —

HanpskeHne (B eoneTax), £ — conporuenenue (B omax). [onezyace 3toil opmynoii, naiiogute P
(B paTTax), ecnu R=7 Omu ' =14 B.

OTEET:

@ Haiigure 3nasenne suipaskenus log.9 8+ log 35,

OTEET:

@ Ha knetwatoii Oymare ¢ pazmepos knetkd [x1 wzobpaméH TpeyronsHME.

HaiiauTe ero momais.

OTeet:
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Jna obcaykHBaHRA MeRIYHAPOAHOTO CEeMHHapa HeoOXogHMo colpaTe TPYONY NepeBOIHHKOE.
CheigHHA O KAHAHIATAX NPeACTABNeHE B TabIHLe.

Homep neperogunka HAzrirn Cﬁ;gf:ﬂiﬁyr
| Hcnanckuii 2850
2 Henanckuid, anrnuiickuii 6050
3 Anrmuiicknii 1900
4 Henadckuii, gipaniyscruii 5950
3 MpaHyIckuil, HeMelruii 6800
4] Hemerrumii 4050

Monezyace Tabnuueil, cofepuTe XoTa OB OOHY TPYNNY, B KOTOPOi NEpEeR0AMHKN BMECTE BIAICKOT
BCEMH HEThIPEMSA AZBIKAMH AHMMHACKHM, HEMELIKHM, HCNAHCKHM W (DPaHLY3ICKHM, 4 CYMMapHas
CTOMMOCTE MX yeayr He npessimaer 12 000 pyGneii B n1eHs.

B oTeere ykamuTe kakoii-au0yaE 0auH HADOp HOMEPOR NEPEROIMHKOR Oe3 npodelor, 3anATeIY H
JpPYTHX JONOIHHTENEHEIX CHMBOIOE,

Oteer:

Ha pucyHke #MpHEIMH TOMKAMH NOKazaHa UeHa nanaanua, yeraHoenexHas llewtpoGankom P
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
CcoeqMHEHE! THHMell. OnpenenuTe no pUCYHKY HAWGONBIIVED UEHY TANMATHA 33 JAHHBIH NepHo.
Orteer naiite B pyGasx 3a rpamm.
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Oteer:

[lepen ¢yTOONBHEIM TYPHHPOM WIMEPHIH POCT WrpokoB QyTOOIBHON komaHawl ropoja N,
Orazanock, ¥To pocT kamaore w3 GpyrdéonucToe 3Toil koMaHaw Donswe 170 cm 1 menee 190 cm.
Brbepure yTBEPKISHHA, KOTOPLIE BEPHEI NPH YKA3AHHEIX YCIOBHAX.

) B dryrbonenoil komange ropoga N o0g3aTeNsHO eCTh HIPOK, pocT koToporo pased 160 cm.
2) B fyrhonsHoil koManae ropoaa N HeT Hrpokoe ¢ poctom 169 oM.

)

)

3
4

Poct nwoboro dyrhonuera 3Toil komanael Mensie 190 oM,

Pazunua B pocte nrodeIX IBYX Hrpokoe ¢y TOONEHON KoMaHasl ropoaa N coctaenser Donee
20 em.

B oreere zanMmunMTe HOMepa BHOpaHHEX yTBep#deHuil Oe: npodenoe, anATEIX W APYTHX
JOMOIHHTENEHEIX CHMEBOIIOR,

OTeeT:
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@ badpuka eeinyckaer cymkn. B cpeanem 9 cymox uz 300 mwmewor ckperwii gedewt. Haiignre
BEPOATHOCTE TOTD, 4TO KYIUIEHHAA CYMKA okakeTcd 083 CKpuToro JederTa.

OTeeT:

Kasnomy u3 4eThIpEX HEPABEHCTE B NeBOM cToNDLE COOTBETCTBYET OJHO W3 PElleHHI B mpaBom
crondue. YeTaHOBHTE COOTBETCTRHE MEWIY HEPABEHCTBAMH H HX PeleHHAMH,

x—1
]

B) r—S}
_5)

n &9
x—1

HEPABEHCTBA
A) (x-=1)"(x-5)<0

E) (x=1)(x=5)<0

PEHIEHWA
DN | 5 x
2) 1 5 «x
3) 5 x

BoummuTe B OpHBEIEHHYID B OTBETE TAOMHUY MO KamIoil OyKBON COOTBETCTEBYIOWINI PEIIEHHIO

HOMED.

A

OTeeT:

Ha pucyuke uzobpamén rpadux v = f'(x) — npouzsoanoii ¢pyuxumn [ (x), onpenenénnoii na

untepsane (—9;3). B kakoii Touke otpeska [—7;—5] dyuxums f(x) npusumaer nauGonsuee

IHAYEHHE?

OteeT:

4
‘,‘ N
N ALA o
=9 o 1| 3x
ANV
_3

| Omeaemel Ha 3adanus 12-15 3anumume ¢ NoJA OMESMOE 8 MEKCINE Padombl.

@ Pemmte ypagHenne x° —2x ++/d—x =+d—x +15.

Pemenne.

OteeT:
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Hacenenne ropoga N e 2020 w 2021 rogy yBeNHMHBANOCH HA OJHO H TO He KOJNHHECTEO
npoueHTok. KakoB DpoLeHT yeBeNHYeHMs HACENeHHA 3a IO, eclH M3IBeCTHO, YTO B Hadane
2020 rona MMCIEHHOCTE HaceneHwa cocrtasmana 30 000 wenoeex, a B konue 2021 — 43 200
uenoeex?

Pemenne.

OteeT:

[lapker B OGonelmoM 3ane  BBUIOMKEH  JOWEYKAMH W3
MHOTOYTONBHHKOE PasHOrO BHOA, B TOM YHCIE NPaBHIBHBIX
NATHYTOMBHHKOE ¢o cTOpoHOH 20 cM M KBaApaToE CO CTOPOHOI
20cm.  Ilo  zamplcny  3aka3qMka [apKeTHHK  Jenaer W3
NATHYTOMBHHKOE H KBAIPATOE «KOMLLON, MPHENAIBEBAA JOMLEHKH
pasHoii QopMEl ApyT K IpYTY B HEpeIyHMIEMCH NOPAIKE
{cm. pucynor). Koraa «xonsuo» Gyaer BRUIOMKEHO, BHYTPH Hero ofpazyercd MHOTOYTONEHHE, NOJ
KOTOPRIM NMpeanonaraeTes cAenars Ténaeli non. [Ins 3Toro no nepuMeTpy MHOTOVIONBHHEA (0]
nonom) Oyaer nponokeH anekTpudeckuil kabens. Kakoii anuewm kabens notpelyerca ans
yeTpoiicTea Ténnore noaa?

Pemenne.
Orteer:
B napke arTpakuHOHOB MABHILOH [UIA HIPOBLIX aBTOMATOB HMEET =
thopMy  NpPAMOYTONBHOTO —Oapajieneninel]a © OCHOBAHHEM 4 ).
Swx 15 m u eeicoroil 5 v, [lasuneon pemunm HAKPBITE KYIOI0M, EE—— §
HMeroi M Gopyy noayodepsl, koTopeiii ceepxy OyaeT obnHUOBAH
e ——ee

KEpOBENBHEIM MaTepHanom. Jlnd IKOHOMHH MaTepHana paMep
KYNOIa JenaT MHHHMATEHO BOIMOKHOTO paguyca, Tax 4TO OH
KACAETCA YETRIPEX BEPXHHUX YITIOB NABHILOHA.

Kakoga HeoOxoZumas noomans KPOBENBHOTO MaTepHana ANd NOKPHTHA kynona? 3JHadeHHe
YHCIA T 404 pacHEéTos NPUMHTE pagHbiM 22/7.

Pemenne.

OteeT:

IIpenonaBaresib T.B. BiacoBa
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JUCT UBMEHEHUM Y JOMMOJTHEHUM K KOMILIEKTY
KOHTPOJIbHO-OIIEHOYHBIX CPEJCTB"

JlonosiHeHus n n3MeHeHus K kommiekty KOC na y4eOHBbIHI ToJ

10 AUCHOUIIIINHE

B xommekT KOC BHeceHBI clieIyommne N3MEHEHUS

Homnonnenuss u u3meHeHus: B kommuiekte KOC o0OcyxaeHbl Ha 3aceIaHHU

ITLK
« » 20 r. (mpotokos Ne ).
[Ipencenarens [IK / /.

1! JlanHBI# pasaen BBIHOCUTCS HA OT/EIBHYIO CTPaHHMILY
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