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1. ITACITOPT KOMIIVIEKTA KOHTPOJIBHO-ONEHOYHbBIX
CPEACTB

OcBoenue coaepxkanusi yueOHor aucuurinabel «OY.07 MaremaTtuka
o0OecrneynBaeT JOCTHKEHHE CTyACHTaMU JHCHMILNIMHAPHBIX (NMpeaIMeTHBIX)
pesyabraros oby4enusi', peramentuposanasie TOC COO ¢ yuerom ®I'OC
CIIO mno crneumansHocTu  09.02.07 Hugopmauuonnvie cucmemvt u
npozpammuposanue

- BIJIaJICHHE METOJIaMM JI0KAa3aTeJIbCTB, AJTOPUTMAMHU pEIICHUs 3ajady;
yMeHHue (QOpMYJIHpPOBaTh OMPEACICHUSI, aKCHOMbl W TEOPEMBbI, MPUMEHSThH WUX,
MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS 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 MOHATUSAMH: PAlMOHAIbHBIC, HUpPpalMOHATbHEIE,
MoKazaTesibHbIe, CTENIEHHbIE, JJorapu(PMUYecKue, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- YMEHHE ONEpPUPOBATh MOHATHUAMH: (PYHKIWs, HENpepbIBHAas (PyHKIUA,
NPOU3BOJIHAS, TEPBOOOpa3Has, OMNPENCICHHBIM WHTErpaj; YMEHUE HaXOIUTh
MPOU3BOJHBIC DIIEMEHTAPHBIX (YHKIUH, HWCIOJB3Yysl CIPABOYHBIE MaTEPHAIIbI;
WCCIIeIOBaTh B MPOCTEHIMX clydasX (yHKIHH HAa MOHOTOHHOCTH, HAXOJIUTh
HauOOJBIINE U HAUMEHBIITNE 3HaYeHUsI QYyHKIHI; CTPOUTH Ipad)Ku MHOTOUJICHOB
C  UCIOJBb30BAaHMEM  aflliapaTa MaTeMaTHUYeCKOro  aHajdu3a; MPUMEHSTh
MPOU3BOJHYI0 TMPH PEIICHWH 3a7ad Ha JBIDKCHHE; pelniaTh MPaKTHKO-
OpPUCHTUPOBAHHBIC 3a7aud Ha HauOOJbIIME W HAUMEHbBIIME 3HAYCHUS, Ha
HaxX0XJAEHUE MyTH, CKOPOCTH U YCKOPEHUS,

- YMEHHE  OIEepupoBaTh  TOHATHUSMHU:  palMoHalbHAas  (QyHKIMS,
nokasareiabHasi (QYHKIUS, CTemeHHas QyHKIUs, Jorapudmmuueckas QyHKITHS,
TPUTOHOMETPUYECKUE (PYHKIMHU, OOpaTHble (YHKIUHU; YMEHUE CTPOUTH TIpaduku
W3Y4YEHHBIX (YyHKIUH, HCHONb30BaTh rpadUKd MOpPU H3YYEHUH TMPOIECCOB U
3aBUCUMOCTEH, MPU PEIICHUU 3a/a4d U3 JAPYTUX y4eOHBIX MPEAMETOB M 3aj1a4 W3
peasbHOM KU3HU; BhIpakaTh (hOpMYyIaMu 3aBUCUMOCTH MEXK/y BETUUMHAMU,

- YMEHHE pellarb TEKCTOBbIE 3aJaud pPA3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLICHTHI, JOJU W YacTH, Ha JBI)KEHHE, paboTy, CTOUMOCTh TOBApOB M YCIYT,
HAJIOTH, 33Ja4d U3 O0JIACTH YMPABICHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMMU);
COCTaBJIATh BBIPAKCHUS, YPABHEHUSI, HEPABCHCTBA U UX CHUCTEMBI IO YCIOBHUIO
3a/1a4u, HKCCIEN0BaTh IOJYYEHHOE pEIIeHWE M OIEHUBATh MPaBIONOI00HOCTh

! VKa3bIBaIOTCS M3 TPUMEPHOTO (DOH/IA OLEHOYHBIX CPEICTB 110 y4eOHOM UCIUTUIMHE
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pE3yNbTaTOB;

- yMEHHE ONepUpOBaTh MOHATUSAMU: CpenHee apudmeTnyeckoe, Mearana,
HauOonplliee W HaWMEHbIIEE 3HAYCHHUsA, pa3Max, AUCIEpPCHUs, CTaHIApPTHOE
OTKJIOHEHHWE YHUCJIOBOTO Hal0oOpa; YMEHHE W3BJIEKaTh, HWHTEPIPETUPOBATDH
uH(pOpMaIIMIO, TIPEACTABICHHYI0O B TaOnMIlaX, Ha JauMarpammax, rpadukax,
OTPaKAIOLIyI0 CBOICTBA peabHBIX MPOLIECCOB U SIBICHUH; MPEICTaBIAThH
UHGOpPMAIMIO C MOMOIIBI0 TAaOMUI[ M JUarpaMM; HCCIEIOBAaTh CTaTUCTUYECKUE
JaHHBIE, B TOM YHUCJIE€ C NPUMEHEHHEM TpapUuecKuX METONOB M 3IEKTPOHHBIX
CPEICTB;

- YMCHUE ONIEpUpPOBATH IOHATUSAMM: CIIyYaWHBIM OIBIT U CIIy4yaliHOE
COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHUE BBIYUCIISITH BEPOSITHOCTD C
UCIOJIb30BaHUEM TpadUUeCKUX METO/NOB; MNPUMEHITh (OPMYIbI CIOKEHHUS |
YMHOXEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl ¥ (POPMYJIBI MPHU PEIICHUU
3a]1a4; OLIEHUBATh BEPOSITHOCTU peajbHBIX COOBITHII; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOIUTH MIPUMEPHI TIPOSIBICHUS 3aKOHA OOJBIINX YHCEI B
IPUPOTHBIX U OOIIECTBEHHBIX SBICHUAX;

- YMEHHE OINEpUpOBaTh MOHATHSIMH: TOYKa, TMpsMas, TUIOCKOCTD,
IIPOCTPAHCTBO, BYTPAHHBIN YTOJ, CKPEUIUBAIOIINECS MPSMBbIC, MapauieIbHOCTh U
NEPHEHAUKYISIPHOCTD MPSIMBIX U TIOCKOCTEH, YTOJI MEXY PSIMBIMH, YTOJ MEXKIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PAcCCTOSHUE 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:  MHOTOTPAaHHHUK,  CEYCHHUE
MHOTOTpaHHUKa, Ky0, Tapajulelienunen, Mpu3Ma, nupaMmuna, ¢Qurypa u
NOBEPXHOCTh BpalleHMs, LMIUHAP, KOHYC, Iuap, cdepa, Ce4eHHUs QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromiasicss cdeppl, IWIMHApPA, KOHYyca, IUIOIIAIb
MOBEPXHOCTH MUPAMMJIBI, MPU3MBI, KOHYCa, IMIMHIpPA, IUIomanb cdeprl, 00bemM
Ky0a, TPSIMOYTOJILHOTO TMapayjiesienuIeaa, HTUPAMUIbl, TPHU3MBI, IHJIWHAPA,
KOHyCa, IIapa; yMEHHe M300pakaTb MHOTOTPAHHUKH U MOBEPXHOCTH BpAIllCHUS,
UX CEUCHHUs OT PyKH, C MOMOIIBIO UYEPTEKHBIX MHCTPYMEHTOB W DJICKTPOHHBIX
CpEACTB, YMEHHE pAaclo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUJIbHbIE MHOTOTPaHHUKHY;

- YMEHHE ONEpUpOBATh MOHATHSAMH: JBW)KEHHE B IIPOCTPAHCTBE,
noJ00HBIe (QUTypbl B MPOCTPAHCTBE; HCIOIB30BaTh OTHOILIEHUE IUIOIaeH
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 CHUCTEMAa KOOPIUHAT,
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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 TOUKAMY;

- yYMEHHE BbIOMpaTh MOAXOMALIMM W3YYEHHBIH METON Ui pELIeHUs
3aJa4d, pacro3HaBaTh MaTemMarhdyeckue (akTbl M MaTeMaTHYeCKue MOJEIH B
OPUPOJHBIX W OOILIECTBEHHBIX SBJICHUSNX, B HCKYCCTBE; yMEHHUE IPUBOJIUTH
IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOM MareMaTU4eCKOU
HayKH;

- YMEHHE ONEPUPOBATH MOHATUSMH: ONPENEIICHHE, AKCHOMa, TEOPEMA,
CJIEZICTBHE, CBOWCTBO, IPU3HAK, JOKA3aTE€IbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH;
yMeHue (popMyaupoBaTh 0OpaTHOE U MPOTUBOMNOIOKHOE YTBEPKACHUE, IPUBOAUTD
IIPUMEPBl U KOHTPIPHUMEPBI, MCIOJIB30BAaTh METOJA MAaTeMaTH4YeCKONM WHIYKIUU;
IIPOBOJUTH [JIOKA3aTECIIbHBIE PpACCYXKIACHUA IIPU PEUICHUH 3a4ad, OLICHUBATh
JIOTHYECKYIO MPABWIBHOCTD PACCYKICHUM;

- YMEHHE OIEpUpPOBaTh NOHATHUAMHU: MHOXKECTBO, IOJIMHOXKECTBO,
ONEpalMy HaJl MHOKECTBAMH; YMEHHE HCIOJIb30BaTh 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 PACCY>KACHUS ISl pEICHUS 3a/1a4;

- YMEHHE OIEpUPOBATh NMOHATUSAMH: HATYPAIBHOE YHCIIO, LEJIOE YHCIIO,
OCTaToK 110 MOAYJIIO, PALIMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA
HaTypaJlbHbIX, LENbIX, pPAlUUOHAJbHBIX, JCUCTBUTEIBHBIX YHCEI; YMEHUE
UCIOJBb30BaTh MPHU3HAKW JCIUMOCTH, HAWMEHBIIMM OOLIMH JAeTuTeNb U
HauMeHblllee o0llee KpaTHoe, airoputM EBkiauaa mnpu  penieHuH  3ajay;
3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIHMOHHBIMA CUCTEMAaMH CUUCIICHNS,

- yMeHue CBOOOJHO OINEpUPOBATH MOHATUSAMHU: CTENEHb C LEJIbIM
[IOKa3aTesieM, KOPEHb HaTypaJbHOM CTENEHH, CTENEeHb C pPalUOHAJIbHBIM
noKasarejeM, CTElNeHb C JIEMCTBUTENIbHBIM (BEIIECTBEHHBIM) I[OKA3aTeseM,
jgorapudM 4ucia, CHHYC, KOCUHYC ¥ TaHT€HC MTPOU3BOJIBHOTO YHCIIA;

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

YpPpaBHCHUA, HCPABCHCTBA U CUCTCMBI C IIApaMCTPOM; IPUMCHATHL YPAaBHCHUA,
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HEPaBEHCTBA, MX CHCTEMbI JUIsl PEIICHWs MaTeMaTHYeCKHX 3ajad M 3ajad u3
paznuYHbIX 00NacTel HAYKU U peaIbHOM KU3HU;

- yMmMeHue CBOOOJHO OIEpPUPOBATH MOHATHAMHU: Tpaduxk QGyHKUIUH,
oOparHast pyHKUMs, KOMOO3UIUS (GYHKIUH, JTUHEWHas (QyHKUUS, KBaJpaTHUHAS
byHKIUsA, cTerneHHas (QYHKIHMS € IENbIM T0Ka3aTeleM, TPUTOHOMETPUYECKHE
byHKIIMK, OOpaTHbIE TPUTOHOMETpUYECKHEe (DYyHKIMH, TIOKa3aTelabHas W
jorapudmMuyeckas (QyHKIUUA, YMEHHE CTPOUTh Tpaduku (yHKIIMI, BBITOIHSATH
npeoOpa3zoBaHus rpaduKoB PyHKIINIA;

- yYMEHHE UCIOJb30BaTh rpaduku (yHKUHUNA Ui W3YYCHUS MPOLIECCOB U
3aBHCUMOCTEH MpH pelIeHU  3a7a4 U3 APYTUX YICOHBIX IPEIMETOB U U3 peabHON
YKU3HU, BBIpaXarb (opMyIaMu 3aBUCUMOCTH MEX]1y BEIUUUHAMU,

- yMeHHE CBOOOJHO ONEPUPOBATh TMOHATUSIMHU: YETHOCTh (DYHKIIUH,
NEPUOANYHOCTh (PYHKIIMH, OTrPaHUYEHHOCTh (DYHKIIUA, MOHOTOHHOCTH (DYHKITUH,
SKCTpeMyM (yHKIMH, HauOoIbIIee W HaWMCHBIIEEe 3HAUuCHHMS (YHKIMH Ha
MPOMEXYTKE; YMEHUE MPOBOJAUTH UCCIEIOBaHE (DyHKITUY;

- YMEHHE HCIIOJIb30BaTh CBOMCTBA U Tpaduku (yHKINI A1 HEPABEHCTB U
3aJad ¢ TapaMeTpamu; Hu300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH peEIICHHE
ypaBHEHUH, HEPABCHCTB M X CUCTEM;

- yMmMeHue CBOOOJHO OIEpUPOBATh MOHATHUSMU:  apupMeTHyYecKas
nporpeccusi,  TreoMeTpuyeckass  mporpeccusi,  OECKOHEYHO  yObIBaromas
reoMeTpUYecKas MNPOrpeccusi; yMEHHE 3ajaBaTh IOCIIEAOBAaTEILHOCTH, B TOM
YHCIIE C TIOMOIIBIO0 PEKYPPEHTHBIX (HOpMYT,;

- YMEHHE OIEepUpPOBAaTh  MOHATHUSMH: HEMPEPBIBHOCTh  (PYHKIIHUH,
aCUMITOTHI Tpaduka QYHKIUU, TIepBas ¥ BTOpas NPOWU3BOAHAS (YHKIUH,
TreOMETPUYCCKU ©  (PU3NYSCKUH CMBICT  TPOM3BOAHOHN, TepBooOpa3Hasdi,
OTIpE/ICJICHHBI WHTETpaj; YMEHHME HaxXOAUTh AaCHUMNTOTH rpaduka (QyHKINH,
YMEHHE BBIUUCIATH MPOU3BOIHBIE CYMMBI, TPOU3BENEHUSA, YaCTHOTO U
KOMITO3HIINH (PYHKITHI, HAXOAUTh YPABHEHHE KacaTelbHOU K Tpaduky QyHKIHY;

- YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEAOBaHUs (DyHKIUH, AJs
HAXOXJACHUS HAWIYUIIeTO PEIICHHs B MPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
IKOHOMHYECKHUX M PU3NICCKUX 3a/1a9ax, JUIsl OMPEIeICHUS CKOPOCTH B YCKOPCHHS;
HAXOJUTh TUIOMATd W O00BeMBbl (UTYp C TIOMOIIBIO HWHTETpasia; MPUBOIUTH
IPUMEPHl MAaTeMaTHYECKOTO MOJICTUPOBAHMS C TIOMOIIBI0 Au(depeHITnaTbHBIX
YpPaBHCHUM;

- yYMEHHUE ONEepUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJb W apryMEHT KOMIUIEKCHOTO 4ucia, (hopMa 3amucu
KOMIUIEKCHBIX YHCell (TeoOMeTprUecKasi, TPHTOHOMETpUYeCKasl 1 ajaredpandeckas);
YMETh MPOU3BOAUTH apu(PMETHUECKHEe ACHCTBUS C KOMIUIEKCHBIMH YHUCIIAMMU;

MPUBOAUTL ITPUMCEPHI UCITOJIB30BAHNA KOMIIJICKCHBIX YN CCII;
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- ymMeHue cBOOOIHO OIEpPUPOBATH NOHATHAMU: CpeHEe apuPMETHUECKOE,
MeauaHa, HauOosblllee W HauMMEHbllee 3HAYeHUs, pa3Mmax, JucIepcus,
CTaHAAPTHOE OTKJIOHEHUE JIJIsl ONMCAHUS YUCIOBBIX IaHHBIX; YMEHHE UCCIE0BaTh
CTaTUCTUYECKUE JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM rpaduyecKuX METOIO0B U
AIIEKTPOHHBIX CPENCTB; rpadUyYECKH HCCIEA0BaTb COBMECTHbIE HAOMIOACHUS C
MIOMOUIBIO JMarpaMM pacCEUBaHUS U JUHEUHON PErPECCUU;

- YMEHHE HaXOJUTh BEPOSTHOCTU COOBITUH C  HCIOJNB30BAHUEM
rpaguUecKux METO/I0B; MPUMEHSTh JUIsl PEIICHHs 3aad (GOpMYJIbl CIOXKEHHUS U
YMHOXEHUSI BEPOSATHOCTEH, (DOPMYIly MOITHOW BEpOATHOCTH, popmyny beprymin,
KOMOMHATOpHBIE (haKThl U (POPMYIIBI; OLICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHHE OIIEpUpOBaTh TMOHATUSAMU: CiIy4dailHas BEJIIMYMHA, paCIpeeICHUe
BEPOSITHOCTEW, MAT€MAaTHUYECKOE€ OXWJAHHWE, JHUCHEPCUS W  CTAHAAPTHOE
OTKJIOHEHUE CIIy4allHOW BETWYHMHBI, (YHKIIUU paACIpPENCNeHUs U TUIOTHOCTH
PAaBHOMEPHOIO, II0Ka3aTeIbHOIO W HOPMAJIBHOIO pAaCHpENeSieHUu; YMEHHe
UCIIOJIb30BAaTh CBOWMCTBA M3YYEHHBIX PACHPENCICHUN i1 peleHus 3aaay;
3HAKOMCTBO C TMOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX
UCCJIeIOBaHUI; YMEHUE PUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YUCET
B MIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMEHHE CBOOOJHO OMEpPUPOBATH MOHSATUSMU: TOYKA, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUN yroJI, ABYTPaHHBIN yroJ, epeceKaronuecs, napauieabHble
Y CKpEIIMBAIOUIUECS MPSIMBbIE, IEPIEHANKYISIPHOCTD NMPSMBIX U IJIOCKOCTEN, Yroj
MEXAY MPSMBIMH, YTOJl MEXAY MPSMOM U MIOCKOCThIO, YTOJ MEXAY MJIOCKOCTIMHU;
YMEHHUE UCIOJIb30BaTh MpPU PEHIEHUH 3aJad H3y4yeHHble (aKTbl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OIICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE;
YMEHHUE OIEepUpOBaTh MOHATUSMU: MHOTOIPAHHUK, CEYEHHUE MHOTOrpaHHUKA,
NpaBUWIbHBIM MHOTOTPAaHHUK, TMpPU3Ma, MNHpaMuja, GUrypa ©U TOBEPXHOCTh
BpalleHus, UWIUHAP, KOHYC, mmap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyCa M UWIMHApA, MapajuieJbHblE OCH WM OCHOBAaHHIO, CEYEHHE I1apa,
IJIOCKOCTh, Kacawoasicss cepsl, MWIMHIPA, KOHYCa; YMEHUE CTPOUTH CEUECHHE
MHOTOTPAaHHUKA, M300pa)xkaTb MHOTOTPAHHUKH, (UTYpl M TOBEPXHOCTHU
BpAalICHUs], UX CEUEHHUS, B TOM YHCII€ C TOMOIUIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHSTH CBOMCTBA F€OMETPUUYECKUX (DUTYp, CAMOCTOSTENBHO (DOPMYIHPOBATH
OTIpe/IeNICHUs U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M MPU3HAKAX
reOMETPUYECKUX (PUTYpP, 0OOCHOBBIBATH MJIM OMPOBEPraTh UX; YMEHHE MPOBOIUTH
Kiaccuukanuio QUryp Mo pa3IUYHBIM TMPU3HAKAM, BBITIOJHATh HEOOXOIUMBIE
JOTOJIHUTENIbHBIE TOCTPOEHHUS,

- yMeHHue CBOOOJIHO ONEPUPOBATH MOHATUAMM: IIOLIAAL QUIYpBI, 00bEM
burypsl, BeJIMUYMHA yTIia, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY

MNpAMBIMH, PACCTOAHHUC MCKAY INIOCKOCTAMH, IIIOIIAIb C(l)CpI)I, IIomanab
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NOBEPXHOCTH MUPaMHIAbI, TPU3MBI, KOHyca, IHIMHApa, 00BbeM KyoOa,
IPSIMOYTOJIBHOTO TapaijieNienunea, NUpamMuabl, NpPU3MblL, LUWIMHApPA, KOHYCA,
niapa; yMeHue HaXoJuTh OTHOUIEHUE 00BbEMOB MOAOOHBIX (PUTryp;

- yMeHHuE CBOOOJHO OMEpUpPOBATh MOHATUAMHU: JBHXKCHHE, MapajlieIbHbIHI
NEePEeHOC, CAMMETPHS Ha TJIOCKOCTH M B MIPOCTPAHCTBE, TOBOPOT, TpeoOpa3zoBaHue
nooousi, MomoOHBIE (UTYpHI; yMEHHE paclo3HaBaTh paBHbIE W TOJO0OHBIE
¢Gurypsl, B TOM 4HCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHUE HCIIOIb30BaTh
r€OMETPUYECKHUE OTHOILIECHUS, HAXOJUTh TEOMETPUUECKHUE BEIIMUMHBI (JIMHA, YTrodl,
wiomaab, o0bEM) NPHU PEIICHUH 3a7ad W3 APYTHX Y4YEOHBIX NPEIMETOB U H3
peanbHOM KU3HU;

- yMEHHE CBOOOJIHO ONEPHUPOBATH MOHATUAMH: MPSMOYTOJbHAs CHCTEMa
KOOpPAMHAT, BEKTOP, KOOPANHATHI TOYKH, KOOPAHHATHl BEKTOpPA, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpAa HA YMCIIO, PA3JIOKEHHWE BEKTOpa IO 0a3ucy, CKAIApHOE
IIPOU3BEACHUE, BEKTOPHOE IPOMU3BEACHUE, YIOJ MEXAY BEKTOPAMH; YMEHHUE
UCIIOJIb30BATh BEKTOPHBIA M KOOPAMHATHBINA METOJ JJI PELICHUS T€OMETPUUYECKHUX
3a/a4 M 3a]ad APYruX y4eOHBIX MPEIMETOB; ONEpUpPOBATh MOHATUAMM: MATpULA
2x2 n 3x3, onpenennuTesb MaTPULIbl, TEOMETPUUECKUANA CMBICIT ONIPENEIIUTES,

- YMEHUE MOJENUPOBATh peajbHble CUTyallUd HA S3bIKE MAaTEMaTHKU;
COCTaBIIATh BBIPAKCHMS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIIOBHIO
3aJlaud, MCCIEAOBaTh IOCTPOECHHBIE MOJEIM C MCIOJIb30BaHWEM almapara
anreOpbl, UHTEPIPETUPOBATH IMOIYUYECHHBIA pPE3yabTaT; CTPOUTh MaTeMaTH4YeCKHUE
MOJIEJN C MOMOIIBI0 N'€OMETPUUECKUX MOHATHA M BEJIMYMH, PEIIATh CBSI3aHHBIE C
HUMU [pPAaKTHYECKUME 3aJayd; COCTABIATH BEPOSATHOCTHYIO  MOJEIb U
WHTEPHPETUPOBATh TMOJYYEHHBIM pe3ynabTar, peuarb MNpUKIagHble 3a7a4u
CpeICTBaMU MaTeEMaTUYECKOTO aHAIN3a, B TOM YHCIIE COUUATBHO-3KOHOMUYECKOTO
1 GU3HYECKOTO XapaKTepa;

- yMEHHE BBIOMpaATh TOAXONAIIMHA METON JJIA pEHICHUS 3aJauu;
MOHMMAaHHE 3HAYMMOCTU MATE€MaTUKH B W3YUYECHHUH MPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHUE paCIlO3HABATh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B
UCKYCCTBE€, YMEHUE MPUBOAUTHh IPUMEPHI MATEMAaTUUYECKUX OTKPBITUNA POCCUMCKON
Y MUPOBOM MareMaTU4e€CKOW HAYKH.

B pesynwrare ocBoenus yueOHO# auciuiiniabl «OY.07 MaremaTuka
oOyuaromuecss  AODKHBI  oOmajmath  mpeaycMmoTpenHsiMu ~ OI'OC  CIIO
cneuuanbHoCcTH 09.02.07 UHdopManuoHHbIE CHCTEMbI M MPOrPAMMMPOBAHHE
OOIIMMH U IPOPECCHOHATBHBIMU KOMITETEHIUAMU:

OK.01 BeiObupate cnocoObl pemieHus 3agad  MpoQPecCHOHATHHON
NEeSATENbHOCTH IPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM;

2 OK u IIK yKa3pIBaroTcst M3 IPUMEPHOTO (JOHIA OLEHOYHBIX CPEACTB 110 YUeOHOM IUCIIMILINHE

8



OK.02 Hcnosnb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHaiuu3a |
WHTEepIpeTanuu nHGopMaluu, 1 UHPOPMAIMOHHBIE TEXHOJIOTHUHU J1JI BBITOJHEHUS
3a51a4 npoecCUOHANBHON NeATEIbHOCTH;

OK.03 [InanupoBath U peaau30BbIBaTh COOCTBEHHOE PO(ECCHOHATIBLHOE U
JUYHOCTHOE pa3BuUTHE, MpPEANPUHUMATEIbCKYIO NEATEbHOCTD B
npodeccruonansHoi cepe, HUCHOTB30BaTh 3HAHMS IO MPABOBOW M (DMHAHCOBOU
TPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYalUAX;

OK.04 DddextBHO B3auMoOEHCTBOBaTH M pabOTaTh B KOJJIEKTUBE U
KOMAaH/IE;

OK.05 OcymecTBisiTh YCTHYKO M IIHCBMEHHYIO KOMMYHHUKALMIO Ha
roCyJapCTBEHHOM s3bIke Poccuiickoit depeparuu ¢ yd4eToM OCOOCHHOCTEH
COLIMAIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK.06 [IposABasATH rPaXXJaHCKO-NTaTPUOTHYECKYIO MO3ULHIO,
JEMOHCTPHUPOBATh OCO3HAHHOE MOBEJICHNE HA OCHOBE TPAJAUIIMOHHBIX POCCUNMCKHUX
JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE€ C YYETOM TapMOHHU3aLUU
MEXHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUHN, MPUMEHSTh CTaHAapTh
AHTUKOPPYIIIMOHHOTO MOBEICHNUS;

OK.07 CopelicTBOBaTh COXpPaHEHUIO OKpY Karolen cpenpl,
pecypcocOepekeHrI0, TPUMEHSATh 3HAHUS 00 HM3MEHEHWU KJIUMaTa, MPUHIUIIBI
OepexIMBOTO MPOU3BOACTBA, A(G(MEKTUBHO JEHCTBOBATH B  YPE3BBIYAMHBIX
CUTYyalusX;

I[IK 5.1 CoOuparh HCXOAHBIE JaHHbIE [JIs1 Pa3padOTKU MPOEKTHOU
JOKYMEHTAIMU Ha UHPOPMALTMOHHYIO CUCTEMY.

Y4eOHbIM MJJAHOM TPEIyCMOTPEHAa MPOMEXKYTOUYHAsl aTTecTalus Io
yuebnoi quciumumae «OY 11,07 MaremaTtuka» 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 oOMWIMX M NPO(HECCHOHATBHBIX KOMIETEHUUNH OCYIIECTBISAETCS TMOCPEACTBOM TEKYIIErO0 KOHTPOJIS H
IIPOMEKYTOYHOU aTTECTALUU.
KoHTposib 1 011eHKA pe3y/IbTATOB OCBOCHHS Y4eOHOM JUCHMILIHHBI

Koapl 001mnx (OK) u Buab! aesiTeIbHOCTH 00yyaromuxcs* DopMbl, METO/IbI, CPEACTBA KOHTPOJISI
npogeccnonanbubix (IIK) Texkymuii KOHTPOJIL® ITpomeskyTounas arrecramus’®
KOMIIeTCHIIN I
Paznen 1. Beenenue. [loBTopeHne Kypca MareMaTukyd OCHOBHOM IIKOJIbI
OK.01, OK.02, OK.03, OK.04, |- ymeHue OTICpUPOBATH MOHSATHIMH: YCTHBIH OIpoC, -
OK.05, OK.06, OK.07, IIK 5.1 HATYypaJbHOE YHUCIIO, LEI0€ YUCIIO, OCTATOK IO MIPAKTUYECKOE 3aHATHE,
MO/TYJIIO, parroHaIbHOE 9HUCIIO, KOHTpOJIbHAs paboTa
HUPpALMOHATIEHOE YHUCJIO, MHO>KECTBA
HaTypaJIbHBIX, IEITBIX, paIrMoHaIbHBIX,
JIEMCTBUTEIBHBIX YHUCelT; yMEHUE
HCTIOJIb30BATh MIPU3HAKU JIETTUMOCTH,
HauMEHBIINUN o0mui JEHIUTEIb "

HauMEHblIee oOllee KpaTHOE, alrOpUTM
EBxinaa mpu pemieHuu 3a1ad; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMU  CHCTEMaMH

CYMCIICHUS;
- yMeHHue OIIEpPUPOBATh MTOHATUSIMH:
KOMIIJIEKCHOE 4UCIIO, COIPSKEHHBIE

KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  yHcha, ¢opMma  3alucH
KOMIUIEKCHBIX ~ 4ucesl  (reoMeTpuyeckas,
TPUTOHOMETpUYECKass U  anredpauydeckas);
YMETh IIPOU3BOJUTH apudMeTHIecKue

* Yka3pIBAIOTCA JUCIUILIMHAPHBIE (IIPEAMETHEIE) PE3YILTAThl M3 IPHMEPHOr0 (POHIA OLIEHOYHEIX CPECTB M0 yIeOHON NUCIUINIMHE I KOHKPETHOTO pa3fiea
> VKa3bIBAIOTCS BHBI TEKYIIEr0 KOHTPOJIS: BBOAHBINA KOHTPOJIb, KOHTPOJIbHASL pab0Ta, YCTHBII OMPOC, TECTUPOBAHHE, MPAKTUYECKUE (JTaADOPATOPHBIE) 3aHSTHS U JP.
¢ VkaseiBaercs (hopMa IpOMeEXKyTOUHOM arTecTanuy (IK3aMeH, TM(PepeHINPOBAHHBIN 3a4€T, 3a9€T) B COOTBETCTBUH C yIEOHBIM IUIAHOM
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I[CflCTBPI?I C KOMIIJIEKCHBIMH qucjiaMu,

MIPUBOAUTH IPUMEPbI UCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCENT,;
- yMeHHue CBOOOAHO OIIEpUPOBATH

MOHSATUSAMH: CTEMEHb C IICJIBIM IOKa3aTeseM,
KOpEHb HATypaJIbHOM CTENEHU, CTENEeHb C
palMoOHAIBHBIM  TIOKA3aTelieM, CTeNeHb C
JEeUCTBUTEIbHBIM (BEIIECTBEHHBIM)
MokasaresjeM, JjorapudM 4Yucia, CHHYC,
KOCHHYC U TAaHT'€HC MPOU3BOJILHOIO YUCIIA;

- YMEHHE PeIIaTh TEKCTOBHIE 3a7a4K
pa3HBIX THUIIOB;

Pazne

1 2. [Ipsimble u mmockocTH B mpocTpaHcTBe. Koo

JUHATBI U BEKTOPLI B TPOCTPAHCTBC

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, IIK 5.1

- YMCHHUC OINCPUPOBATH IOHATUAMMU: TOYKA,
npsiMasi, TUTOCKOCT, POCTPAHCTBO,
JBYyTPaHHBIN yTOJI, CKPELIHBAIOIIHECS
npsIMbIE, napajuieIbHOCTh "
NEPIEHANKYJSIPHOCTD IIPSIMBIX U IUNIOCKOCTEH,
yroJl MEXJy TPSIMBIMH, YTOJI MEXIY TPSIMOii
U TUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH,
paccTossHHE  OTTOYKM  JO  IDIOCKOCTH,
PacCTOAHNEC MCXKAY MNPAMBIMU, PACCTOAHUC
MEXY TUIOCKOCTSIMH, YMEHHE HCIIOJIb30BaTh
Ipy pelIeHUH 33134 W3ydeHHble (aKThl H
TEOPEMbI TUTAHUMETPUH, YMEHHUE OIICHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- yMEHHue OTIepPHPOBATH TIOHSI THSIMH:
orpesieNieHue, akcuoMa, TeopeMa, CIEICTBHE,
CBOWCTBO, NpU3HAK, JI0Ka3aTenbCTBO,
paBHOCWIBHBIE  (POPMYJIHMPOBKH;  yMEHHUE
dhopmynupoBaTh obpaTtHoe u
MIPOTUBOIIOJIOKHOC YTBCPXKIACHUC, ITPUBOJUTH
MpUMEPBl ¥ KOHTPIPUMEPHI, HCIIOJIH30BaTh
METOJ MaTeMaTHUIECKOU WHAYKIUY;

YCTHBIH OIpoC,
NpPaKTHYECKOE 3aHSTHE,
KOHTpOJIbHas paboTta

9K3aMCH
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IIPOBOJIUTH JOKA3ATENIbHbBIC PACCYKACHUS IPH
pEelICHUM 3aJad, OLEHUBATh JIOTUYECKYIO
MIPAaBUIILHOCTB PACCYKICHUM;

- BIIAJICHUE MeToaMu JI0Ka3aTeIIbCTB,
alropuTMaMu  pemeHus  GopMyJIUpOBaTh
ONpENEICHUs, aKCHUOMBI U  TEOPEMBI,
IIPUMEHATH JJOKA3aTEJIbHBIE PACCyKICHHS B
XOJIe pELICHM 3a/1a4;

- NOpAMOYIOJbHasg  CUCTEMA  KOOpPJWHAT,
KOOPAMHATBI TOYKH, BEKTOpP, KOOPAUHATHI
BEKTOpa, CKAIIPHOE NIPOU3BEIEHUE, YOl
MEXIy  BEKTOpaMH, CyMMa  BEKTODOB,
IIPOU3BEICHHE BEKTOpPA HA YUCIIO; HAXOIUTh C
MOMOIIIbI0 M3YYEHHBIX (HOPMYIJI KOOPIMHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOUYKAMH;

Pasnen 3. OcHoBBI TpuroHomeTpuu. Tpuronomerpuyeckue QyHKIUU

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, IIK 5.1

- YMEHHE IPUMEHATHh paJUaHHBII METOJ
U3MEPEHUs] YIJOB BPAIIEHUS U HUX CBA3b C
IpaJyCHON Mepoil, yMeHue n300paxkaTh yTJibl
BpallleHUss Ha OKPY>KHOCTH, COOTHOCHUTb
BEJIMUMHY YIJIa C €T0 PacIoI0KEHUEM;

- yMmeHue (GOpMyIUpOBaTh  ONpPEACICHUS
TPUTOHOMETPUYECKUX (DYyHKIMA s yIJIOB
IIOBOPOTA U Ui OCTPBIX YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSCHSTH
UX B3aHMMOCBS3b;

- YMCHHC MMPUMCHATH OCHOBHBIC
TPUTOHOMETPUYECKHUE TOX/1eCTBa s
BBIYKCIICHUS 3HAUYCHHH TPUTOHOMETPUUCCKUX
(yHKIHIA 110 OJTHOM U3 HUX;

- yMEHHE pemars Mo QopMylraM U IO
TPUTOHOMETPUYECKOMY KpYry MpocTeimue
TPUTOHOMETPHUUECKUE YPABHEHHUS,

YCTHBIN OIpoC,
NpPaKTHYECKOE 3aHSTHE,
KOHTpOJIbHas paboTta

OK3aMCH
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- yMEHHE TpPUMEHATH OOIIME  METOJBbI
peuieHus ~ ypaBHeHHMH  (IpUBEJEHHME K

JUHEHHOMY, KBaJI[paTHOMY, METO]{
pa3joXEeHUsT Ha  MHOXMTEIH,  3aMEHBI
IIEPEMEHHON) pu peleHnmn

TPUTOHOMETPUUECKUX YPaBHEHUI;

- yYMEHHE OTMeYaTb Ha Kpyre pelieHus
MIPOCTENIINX TPUTOHOMETPUUYECKHUX
HEPaBEHCTB;

Paznen 4. IIpousBosHas u nepBood

azHasi PyHKIMH

OK.01, OK.02, OK.03, OK.04, | - ymeHue onepupoBaTh epBOOOPa3HOK; YCTHBIN OIPOC, AK3aMEH
OK.05, OK.06, OK.07, IIK 5.1 - yMEeHHE pemarbh 3aJayd  Ha  CBS3b MPaKTUYECKOE 3aHSTHE,

nepBooOpa3HoOil W ee ¢ NpPOU3BOAHOM, Ha KOHTpOJIbHAs paboTa

BBIUMCJIEHHE TIepBOOOpa3HOM Ay  JTaHHOU

GbyHKIMY;

- yYMEHHE OTIepUpOBaATH MOHSITHEM

UHTErpaa;

yMEHHE pemaTh 3aJaud Ha [PUMEHEHHE

UHTErpajia i1 BBIUYUCICHUS (PUINUECKUX

BEJIMYMH M TUIOMIAACH;

Paznen 5. MHOrorpaHHUKH | TeJia BpalieHus

OK.01, OK.02, OK.03, OK.04, | - ymenue OTIepUPOBATH MMOHATUSIMH: YCTHBIH O1poc, 9K3aMeH

OK.05, OK.06, OK.07, IIK 5.1

MHOTOTPAaHHHK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapaienenunen, Npu3Ma, MMHPaAMHIA,
¢durypa U MOBEpXHOCTh BpAIICHUS, IHIUHJID,
KoHyc, mmap, cdepa, cedeHus GuUryps
BpAICHHS, TUIOCKOCTh, Kacaromascs chepsl,
WINHIPA, KOHyCa, IUIONIaJh MOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, IWIMHApA,
iouaib cdepsl, 00beM KyOa,
IPSIMOYTOJIBHOTO napasuieNienurena,
NUpaMUAbl, M[PU3MBI, LHWIWHIpPA, KOHYcCa,
napa; yMeHue u300pakaTb MHOTOTPAaHHUKH H

HPaKTUYECKOE 3aHATHE,
KOHTpOJIbHas paboTta

ITOBCPXHOCTHU BpallICHUA, UX CCUCHUA OT PYKH,
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C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB W
JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABAThH
CUMMETPUI0O B  TPOCTPAHCTBE;  yMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- BJIaJICHUE MeTOoJlaMu JI0Ka3aTeNIbCTB,
anropuTMamMu  pemieHus  GOpMyJIUPOBATH
onpejeNeHusi,  aKCUOMbl M TEOPEMBI,
MPUMEHSTh JOKa3aTellbHbIE pPAcCyXICHUS B
XO/JI€ pelIeHUs 3a/1a4;

- yMeHue OIIEepPUPOBAThH MOHATUSMU:
olpesiesieHue, akcuoMma, TeopeMa, CIleACTBHE,
CBOICTBO, HpU3HAK, JI0Ka3aTeNnbCTBO,
paBHOCWIBHBIE  (OPMYJIIMPOBKH;,  yMCHHUE
(hopMynHupoBaTth obpaTHOE u
MPOTHBOMOJIOKHOE YTBEPXKICHUE, TIPUBOIUTH
MpUMepPbl ¥ KOHTPIPUMEPHI, HCIIOIH30BAThH
METOoJ1 MaTeMaTHIECKOM WHIYKIIVH,
MPOBOANTH JOKA3aTENbHBIE PACCYX ACHUS TIPU
pelIeHny 3a/ay, OlLIEHUBaTh JIOTUYECKYIO
MIPaBIIIBHOCTH PACCyKICHHIA;

- yMeHHue BBIUUCIIATH reoMeTpUyYecKre
BEJIMUMHBI (JUIMHA, YTOJ, TUIOIMIAbh, OOBEM,
Iouaib MMOBEPXHOCTH), UCIIONB3YS
W3Yy4YeHHBIE (POPMYIIBI U METO/IBI;

- yMeHue OTIepPHUPOBATH TIOHSTHSIMH:
JBIDKEHHE B TNPOCTPAHCTBE, MOJOOHBIE
¢burypsl B TPOCTPAHCTBE; HCIIOJIB30BAThH
OTHOILIEHUE IUIOIIAJEHd IOBEPXHOCTEH U
00beMOB TOJOOHBIX (GUTYp TPU PEIICHUH
3ajay;

Paznen 6. Crenenu, kopau u sorapudmel. CTereHHas1, MOKa:

3arenbHasl U Jorapudmuyeckas

byHKIIUN

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, IIK 5.1

- YMEHHE CBOOOJHO ONEPUPOBATH MOHATHIMMU:
rpaduk  QyHkuu, oOpaTHas  QyHKIHS,
KOMNO3ULUsl QYHKIMHA, cTeneHHass QYHKIHS C

YCTHBIH OIIpOC,
IIPAKTUYECKOE 3aHATHE,

KOHTpOJIbHAs paboTta

9K3aMCH
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O ECJIbIM IIO0Ka3aTciicMm, YMCHUC CTPOUTH

rpaduxu byHKUUH, BBINOJIHATD
npeoOpa3oBanus rpadukoB QpyHKINIA;
- yMeHue OIIepUPOBATH HOHATHAMMU:

cTeneHHass  (QYHKUUS, YMEHHE CTPOUTH
rpaduKy U3y4YeHHBIX (YHKLUH, UCIIOJIB30BaTh
rpaduk  TpU  HU3YYEHUH TPOIECCOB U
3aBUCUMOCTEH, IIpUM PELIEHUU 3ajad U3
OpYyruxX Y4YeOHbIX MpPEeIMETOB M 3aJad U3
pearbHOM JKU3HHM; BbIpaXkaTb (opmysaMu
3aBUCHUMOCTH MEX/y BETUUMHAMU;

- yMEHHue CBOOOIHO OIIepUpOBATH
MOHSTHSIMU: YETHOCTh byHKIUY,
NEPUOIMYHOCTh (PYHKLUH, OrPAaHUYEHHOCTb
¢GbyHKIUH, MOHOTOHHOCTb byHKIMH,

9KCTpeMyM  (GYHKIMHM,  Haubosbliee U
HaWMEHbIlee  3Ha4eHWs  (QYHKIMA  Ha

MIPOMEXKYTKE; yMEHUe POBOJIUTH
uccienoBaHue QpyHKINH;

- yMeHHe CBOOOHO OIIepUPOBATH
NoHATHSIMH:  Tpaduk (yHKuMH, oOpaTHas
GbyHKIMA, KOMIIO3UIIS byHKIHUH,
MoKaszaTenbHass (YHKIUH; YMEHHE CTPOUTH
rpaduxu byHKIUH, BBINOJIHATD

npeoOpa3oBanus rpadukoB QpyHKINH;

YMEHHUE UCTOJIb30BaTh IpaduKu QyHKIHHA JUIs
M3y4YCHHSI TPOLECCOB M 3aBUCHMOCTEH mpH
peleHun  3ajady M3 JIPYTHMX  y4eOHBIX
NPEAMETOB M M3 PEaJbHOM KHU3HHU; BBIPAKATH

bopmymamu 3aBUCHUMOCTHU MEXIY
BEJIMYMHAMU;

- yMEHue CBOOOTHO OIIepPUPOBATH
HOHSTHUSIMU: YEeTHOCTh GyHKINH,

NEPUOMYHOCTh (PYHKUUH, OrPAaHHYECHHOCTb
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¢byHKIHY, MOHOTOHHOCTb byHKIHN,
KCTpeMyM  (GYHKUMH,  HauOosbliee U
HaWMEHbIIee  3Ha4eHHWs  (QYHKIMA  Ha

IIPOMEXKYTKE; yMEHHE IIPOBOJAUTH
uccieoBaHue QPyHKINH;
- yMEHHE OIepupoOBaTH HOHATUSAMH:

MoKasarejabHasi (DYHKUMS, YMEHHUE CTPOMTH
rpaduKy U3y4eHHBIX (QYHKLUH, UCIIOJIB30BaTh
rpaduku  TpU  HU3YYEHUH TPOLECCOB U
3aBUCUMOCTEH, IIpU PELIEHUU 3ajad U3
OpYyrux Y4YeOHbIX MpPEeIMETOB M 3aJady U3
pearbHOM JKU3HHM; BbIpaXkaTb (opmysiaMu
3aBUCHUMOCTH MEX/y BEIUUMHAMU;

- yMEHHE CBOOOHO OIepPUPOBATH
NOHATHSIMU:  Tpaduk (yHKuMH, oOpaTHas
GbyHKIMA, KOMIIO3UIIS byHKIHUH,
norapudmuueckas GyHKIHS; yMEHUE CTPOUTD
rpaduxu byHKUIUH, BBINOJIHATD

npeoOpa3oBanus rpadukoB QpyHKINH;

- YMEHHE HCIOJIb30BaTh TpaduKku (QyHKIHHA
JUIE M3YYCHHUsl TPOIECCOB W 3aBHCUMOCTEH
IpU pELIeHUH 3a7ad M3 JPYIHX Y4eOHBIX
npeaIMETOB U U3 peanLHoﬁ JKU3HH, BbIpaXXaTb

dbopmynamu 3aBUCUMOCTHU MEXKITY
BEJIMYNHAMU;
- yMeHHue ONepUpPOBaAThH TTOHSITHSIMH:

norapupmMuueckast GyHKIUs, YMEHHE CTPOUTH
rpaduKy U3y4YeHHBIX (QYHKLUH, UCTIOIB30BaTh
rpaukd  TpU  HM3YYECHHH TIPOLECCOB U
3aBUCUMOCTEH, TpH pEUIeHHH 3a1ad  H3
IpYTHX y4eOHBIX TIPeIMETOB M 3adad U3
peanbHOM JKM3HHU; BBIpaXaTb (GopMyIaMu
3aBUCHMOCTH MEX]y BEIMUNHAMU;

- yMeHHE OIIepPUPOBAThH TIOHATHUSIMHU:
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norapu(M, BHITIOJIHITH BEIUUCICHUE 3HAUCHUI

u npeoOpa3oBaHus BBIPAXEHUI c
aorapudmamu;

- yMEHHue CBOOOIHO OIIepUpOBATH
MOHSTHSIMU: YETHOCTh byHKIUY,
NEPUOIMYHOCTh (PYHKLUUH, OrPAaHMYEHHOCTb
¢dbyHKLUH, MOHOTOHHOCTb byHKIMH,

9KCTpeMyM  (GYHKUMH,  HaubOosbliee U
HaWMCEHbIIEe  3Ha4eHWs  (QYHKIMA  Ha
MIPOMEXYTKE; yMEHue POBOJIUTH
uccieoBaHne QyHKIMH;

Pazgen 7. OIIeMEHTBI TCOpHUU BCpOHTHOCTCfI 1 MaTeMaTH4Y€CKOM CTaTUCTUKHU

OK.01, OK.02, OK.03, OK.04,
OK.05, OK.06, OK.07, IIK 5.1

- yMeHHe OIepupoBaTh MOHSTHSIMHU:
CIIy4aliHBIIl ONBIT M Cily4yailHoe CcOOBITHE,
BEPOATHOCTh CIy4YailHOrO COOBITHS; yMEHHE
BBIYUCIISITE BEPOSITHOCTh C HCIIOJIB30BaHUEM
rpaduuecKux METOAOB; MPUMEHITH (POPMYIIBI
CIIO)KEHUSI M YMHOXXEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (aKThl WU (POPMYJbl TpH
pelleHNH 3a/a4; OLEHUBATh BEPOSITHOCTH
pealbHbIX  COOBITUH;  3HAKOMCTBO  CO
CITly4aifHBIMU BEJIMYMHAMU; yMeHue
OPUBOJUTH TIPUMEPHl MPOSBICHUS 3aKOHA
OONBPIIMX  YWCel B  NOPUPOAHBIX |
OOIIECTBEHHBIX SIBIICHUSX;

- yMeHHe CBOOOJTHO OTIepPHPOBATH
MOHATHUSIMH: COYETaHUE, IEPECTaHOBKA, YHCIIO
COYETaHUll, YHUCIO TIEepPEecTaHOBOK; OWHOM
HerotoHna; yMEHHE MIPUMEHSITh
KOMOMHATOpHbIE (PAKTHl M PACCYXACHUS s
pelieHus 3a1ay;

- YMEHHE OIEepUPOBATh MOHATUSIMH: CPEIHEE
apudMeTHIecKoe, MeauaHa, HauOoJbIIee H
HauMEHblIee 3HAYCHHUs, pa3Max, AMCIEpCHs,

YCTHBIN OIPOC,
MPaKTUYECKOE 3aHSTHE,
KOHTpOJIbHas paboTa

OK3aMCH
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CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO HAOOPa;
YMEHUE  U3BIEKaTb,  HMHTEPIPETUPOBATH
WHPOPMAIIHIO, TPEJICTABICHHYIO B Ta0IHUIAX,
Ha Jauarpammax, rpadukax, OTpa)<arollyro
CBOWCTBA pPEAJBbHBIX IPOIECCOB U SBICHHIA;
NPEICTAaBIATh HH(POPMALMIO C TOMOUIBIO
TaOIIHII " arpaMM; UCCIIEIOBATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
NpPUMEHEHHEM Tpa@uuecKuX METOJOB W
JIEKTPOHHBIX CPEJICTB;

- yMeTb HaxoguTh (akTopHas dYwucia.
Bemonuate  mpeoOpa3oBaHus — apobelt ¢
(akropuanamu;

- yMeTh  BBIUMCIATH 1O  (dopMyam
MEPECTAaHOBKH,  Pa3MEUICHHs, COYECTAHWS,
UCHOJb3Ys MPABUIO CYMMBI U IPOU3BEICHUS;
- - yMeThb pemarb KOMOWHATOPHBIE 3a/IadH,
UCHOJNB3ysd TMOHATUS 4YHMCIa KOMOMHaUUi
(urcio cmocoOOB) W CHOCOOBI pacCy KICHUM
(mepeOop 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 IMPUMEHSTH IOJYYEHHbIC 3HAHUA HA MPAKTUKE
ABJISIFOTCS npakTudeckue  (JadoparopHbie) 3aHATHS. Conepxanue
MPAKTUYECKUX (JTA0OPATOPHBIX) 3aHATUH, KPUTEPUU UX OIEHKHU MPEICTaBICHHI B
METOJUYECKHX YKa3aHUSAX MO MPAKTUYECKUX (J1a0OpaTOpHBIM) 3aHATUAM. Takxke
(dbopMaMH TEKYIIEro KOHTPOJS SIBISIIOTCSA: BXOAHOW KOHTPOJIb, KOHTPOJIbHAs
paboTa, TeCTUpPOBaHKE, YCTHBIM OMPOC U .

DopMOii POMEKYTOYHOM ATTECTAIMH ABIISETCS : DK3AMEH.

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

BxomgHoli koHTposns 1o ydeOHOW muctmmuinae «OY][.07 MaremaTukay
oOyyaromuecss NpoXoJAT B XOJAE BBINOJIHEHUS Bcepoccuiickoil MpoBEepoOYHOIt
pa6otsl (BIIP) mo ykazaHHOUW AUCIUTIIIUHE.

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

Texkyuuii KOHTPOJL TPOBOAMTCS BO BpeMs YYEOHBIX 3aHATHH TIO
mucruuinae OY/1.07 MaremaTnka, B COOTBETCTBHH C YY€OHBIM TIJIAHOM TI0 BCEM
paszenam ImporpaMMsl.

Conep:xxanue TeKylero KOHTPOJISI: TEKYIIHN KOHTPOJIb MPOBOIATCS BO
BpeMsl YYEOHBIX 3aHSTHUN MO MAaTEMAaTHUKE B COOTBETCTBUM C YUE€OHBIM IUIAHOM U
paboueit mporpammbl OY][.07 Marematuka mo BceM pasjesiaM MpOrpaMMbl B
dbopme KOHTPOJTBHBIX 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 olleHUBAaHUSA Pe3yJbTATOB TEKYIIEr0 KOHTPOJIA:

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 aTTeCTAllMK B COOTBETCTBUH C YUEOHBIM IJIaHOM
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. Brimosnnure 3amaHus:

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)K€HHOFO qucliia
OTHOCHUTCIIbHO TOYHOI'O 3HAYCHMUA,

2) mpeacTaBbTe YUCIO B BUAC JSCATHIHOW 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
KonTpoJsbHnas 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 MPOCTPAHCTBE.

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 TpUroHomMerpuu. Tpuronomerpnueckne GyHKuMu
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 HauOOJbIlIee W HaWUMEHbIEe 3HAuYCHHUs (PYHKIUM 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).

22



3. Boruncnute 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 cos” x
1
, 16°In16 .
Bapuanm 2. 1) (5x* +1)cos(x® + x); 2)'—11:{:4 +tg(16%)4x3;
cos?(16%)
) Bapuawm 1. 1) max opa x = 1 B min npn x 1‘::1; 2) -40, -14;
Bapuanm 2. 1) max opH x 1 1 min opu x = a; 2) =30, 2
4
3 =
3

Pazagen 5. MHOrorpaHHMKH M TeJia BpalleHUs
KonTpoabHas padora NeS

1. JInaronanu GOKOBBIX T'paHel MPSMON TPEYroabHON mpu3Mbl paBHbL 9, 10
kopHeld u3 2 u 15. OcHOBaHME INpPU3MBI — MPSAMOYIOJIBHBIA TPEYrOJbHUK.

Brraucnure CTOPOHBI OCHOBAHHA IIPU3MEIL.

2. Onpenenure BHICOTY MPaBUIBHON MIECTHUYTOJIbHOW MUPAMUJIbl, CTOPOHA
OCHOBaHMSI KOTOPOM paBHa a, a KOCMHYC JBYTPaHHOrO yria mnpu OOKOBOM pelpe

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. 3anumure BBIPaKCHUC B BUJC CTCIICHU OAHOI'O YMUCJIa UJIN BBIPAKCHUA!
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2.

3.

4.

S.

(1.8).16] 81 1
9 27) 48| 256 2’
YIIpocTUTE BBIpAKEHUE:

. 3 3 )

JlaHo uuncio a. Belpa3ute uepe3 a 3HaueHUE BBIPAKECHUS A.
a = log,5, A =log, 10 + log, 25 + log, 20.

Pemnre nokazareiapbHOE ypaBHEHHE:

4.1' — 82.1'—3;

Pemute norapudmudeckoe ypaBHEHUE:

log, (x+5)=-1
2

Kiiroun k KOHTPOJILHOM padoTre Ne6:

Homep
3a0anus

Omeemui

Paznen 7. Di1ieMeHTbI TEOPUM BEPOSITHOCTEH M MaTeMATHY€CKOM
CTATHUCTUKH
KonTpoabnas padora Ne7

KakuMm koamdecTBOM CIOCOOOB MOXKHO PAa3IOKHUTh YETHIPE pPa3HBIC
MOHETHI B YETHIPE KapMaHa TaK, YTOOBI B KaXJIOM KapMaHE OKa3ayiach
POBHO OJiHa MOHETa?

Kakum konmmdyecTBOM COCOOOB MOXKHO paccaJuTh BOCEMb UYEJIOBEK B
PSAI U3 BOCBMH CTYJIbEB?

CKONBbKMMH ~ CITOCOOAMHM  MOXHO  PacCTaBUTh Ha TIOJIKE IMATh
TPEXTOMHHUKOB TaK, YTOOBI TOMa OJAHOTO TPEXTOMHHUKA CTOSIIU PSJIOM,
XOTSI BO3MOKHO H HE T10 TIOPSIKY TOMOB?

Crny4daifHpIM 00pa30M MUIIETCS YeThIPeXOyKBEHHOE CJIOBO U3 ajdaBuTa
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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 cmOcOOaMH MOXXHO COCTAaBUTH J030p M3 TPeX CONmaT U
oJlHOro odullepa, eciid BCero ecth 25 conaar u 4 opuiiepa?

Kuroun 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 NpOMeKYTOUYHOT0 KOHTPOJISAA: HA BHINIOJHEHUE MUCbMEHHON
AK3aMEHAITMOHHON PabOTHI 0 MAaTEMATUKE OTBOJIUTCS 2 aCTPOHOMHYECKUX Yaca.
TpeOoBaHUsT K NPOMEXKYTOYHOMY KOHTPOJIKO: OTBETHl K 3aJaHUSIM

3aMMCHIBAIOTCS B BUJIE YMCIA WM TIOCIEOBATEIBPHOCTH U(p B TOJIE OTBETA B
TEeKCTe paboThI, a 3aTEM MEPEHOCUTCS B OJaHK OTBETOB. EAMHUIIBI M3MepeHus B
OTBETE YyKa3biBaTh HE Haao. Eciu momydwmnack OOBIKHOBEHHas JIpoOb, OTBET
3amuchIBaeTCsl B BUje jAecsaTUuHOU. [Ipu BbImoNHEHUM pabOThl HE pa3periacTcs
MOJIb30BaThCS  y4eOHMKamMu,  paboOyuMu  TETpaasiMH,  CIPABOYHHUKAMH,
KaNbKyJsTOpoM. [Ipu He0OX0AMMOCTH MOKHO MOJIB30BATHCSI YEPHOBUKOM. 3aITUCH
B YEPHOBUKE MIPOBEPATHCS U OLICHUBATHCS HE OYIyT.
banbl, momy4eHHbIE 3a BCE BBITIOJHECHHBIE 3a1aHUSL, CYMMHUPYIOTCHL.

Cucrema olleHUBAaHUSA Pe3yJbTATOB IPOMEKYTOYHOI0 KOHTPOJIS:

OtMmeTKka Ymucso 6a1J10B, HeOOXOAUMOE IS MOJTY4YeHHsI OTMETKH
«2» (HeyHOBIL.) menee 10 6amtoB

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

MUWHHUCTEPCTBO OBPA3OBAHUA UPKYTCKOM OBJIACTH
I'OCYJAPCTBEHHOE BIO/J/KETHOE ITPO®PECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE UPKYTCKOM OBJIACTH

«YEPEMXOBCKHI TOPHOTEXHUYECKHWI 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 3a0anuim 1—11 aeraomces yucno unu nociedogamenvhocms yugp. Omeemvl cHauania

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 BIOJKETHOE NTPO®PECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE UPKYTCKOM OBJIACTH

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

Paccmorpeno Ha 3acenanun 3K3AMEHAI_[I/IOHHI)II71
LUKJIOBOM KOMHCCUH BUJIET Ne 2 «YTBEPXJIAIO»
Hporoxon Ne 10 THCIIUILTIHE: 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 pabomst, a samem 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 y4eOHBIN TOJ

10 AUCHOUIIIINHE

B xommekT KOC BHeceHBI clieIyommne N3MEHEHUS

Jononuenuss u usMenenus: B komriekte KOC oOcyxaeHbl Ha 3aceqaHuu

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

1! JlanHBI# pasaen BBIHOCUTCS HA OT/EIBHYIO CTPaHHMILY
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