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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILJIUHBI

1.1. O6n1acTh NpUMeEHEHHUs IPOrPAMMBbI

PaGouass mporpamma o011e00pa30BaTeIbHON AUCHUIUIMHBI SBJISICTCS YaCThIO OCHOBHOM
oOpa3zoBatenbHoi porpammsel B cooTBeTcTBIH ¢ DI'OC CIIO no mpodeccun 20.02.02 3awuma
6 UPE3BLIYATHBIX CUMYAUUAX.

1.2. MecTto AUCUMIVIMHBI B  CTPYKTYpe OCHOBHOIl  mpodeccHoHATbHOI
o0pa3oBaTe/IbHOM NPOTrPAMMBI:

VYuebnas guciummHa OVYIIn.01 Marematuka sBnsieTcss y4eOHBIM — IIPEIMETOM
00s13aTeIbHON MpeaMeTHON obnactu «Marematuka u nHopmatukay OI'OC cpeanero oodmero
oOpazoBanus. B mpodeccrnoHanbHBIX 00pa30BaTENbHBIX OPraHU3AlMX, PEATU3YIOIIUX
o0pa3oBaTelbHyI0 IPOrpaMMy cpefaHero ooOmiero oopasoBanust B mpenenax ocoenus OIIOIT
CIIO na 6a3e 0oCHOBHOTO 00IIeT0 00pa3oBaHus, yueOHas TUCIUILINHA «MaTreMaTuKa» nu3ydaercs
B oOmeobpaszoBarenbHoM Iukie yuyeOHoro miana OITOIT CIIO na 6a3e OCHOBHOIO 0OIIEro
o0pa3oBaHUs ¢ MOJIy4eHneM cpeaHero obmiero oopazosanus (IIITKPC, IIIICC3).

B yue6npix miranax IIIIKPC, IIICC3 ydeOHas mucturamHa «MartemaThuka» BXOIUT B
cocTaB 00IKMX 001Ie00pa30BaTEIbHBIX YUEOHBIX AUCUUILUINH, (OPMHUPYEMBIX M3 00s3aTEIBHBIX
npeaMmeTHeix oOmacteit ®I'OC cpennero obmiero obpazoanus, mias npodeccuit CIIO wmmm
cnenmansHoctei CITO cooTBercTBYyIOIIETo Mpoduiis mpodecCuoHaTbHOro 00pa3oBaHUs.

1.3. Heanb 0b1eo0pa3oBaTeIbHON TMCHHIJIHMHBI:

Conepxxanme mmporpaMMbl o0mmeoopasoBatTesbHoi nquciuummabl OYIIm.01 Maremarnka
HAPAaBIIEHO HA JOCTIKEHUE PEe3yJIbTATOB €€ U3yUeHHUsl B COOTBETCTBHH ¢ TpeboBanusimu OI'OC
COO c yuerom npodeccuonanpuoi Hanpasiennocta GI'OC CIIO.

1.4. MInanupyemble pe3yJabTAThl OCBOEHHSI 0011€e00PA30BATEIbHOI TUCHUILUIUHBI B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

OcBoeHue cojepaHus yueOHOW NUCIUIUIMHBI 00eCreYnBaeT JOCTHKEHUE CTyICHTaMU
CIIEAYIOIINX PE3YIhTATOB:

* IMYHOCTHBIX:

—  TPaXITAHCKOTO  BOCIHUTAaHUA: C(HOPMUPOBAHHOCTh  TPAKIAHCKOM  TO3UIIMH
00y4aroIIerocs Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBA, ITPEICTABICHHE
0 MaTeMaTHYECKHUX OCHOBax (YHKIIMOHWUPOBAHUS DPA3IUYHBIX CTPYKTYD, SBICHHM, MPOIEAYP
rpaXAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJCHCTBOBATH C
COIMATbHBIMA UHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIIUSIMHU U Ha3HAUYCHUEM;

- MaTPUOTHYECKOTO BOCIHUTAHUS: CHOPMUPOBAHHOCTH POCCHHCKOM TpaKIaHCKOM
UJCHTUYHOCTH, YBOKEHUS K MPOILIOMY M HACTOSIIEMY POCCHHUCKOM MaTEMaTHKH, IICHHOCTHOE
OTHOILEHHUE K JOCTUKEHUAM POCCUUCKUX MAaTEMaTUKOB U POCCUHCKON MaTeMaTHUYE€CKOM IIKOJIbI,
WCITOJIb30BAHUE ATUX JIOCTIKCHHUH B IPYTHX HAayKax, TEXHOJIOTHUAX, cPepax IKOHOMUKH;

- JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHHUS: OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUIUCKOTO
Hapojia, chOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEJCHUS, CBI3aHHOTO C
NPaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKHM M JeATEIbHOCTbIO YUEHOIO, OCO3HAHHUE
JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

- ACTETUYECKOr0 BOCIUTAHUS: 3CTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs ICTETHKY
MaTeMaTHYeCKUX  3aKOHOMEPHOCTEH, OOBEKTOB,  3ajlad,  pEIICHUH,  PacCyXKICHHH,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

- (pusmyeckoro BocmuTaHUus: CPOPMUPOBAHHOCTH YMEHHS MPUMEHIThH MaTEMaTHUCCKUC
3HaHMUS B MHTEpEcax 370pOBOr0 M 0€30MacHOro oOpasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pPOBBIO (3I0pOBO€ THUTaHUE, COAJTAHCUPOBAHHBIM PEKHUM 3aHATUH W OTABIXA,
perymsipHas gu3udeckas akTUBHOCTH), (PH3UUECKOE COBEPIICHCTBOBAHHUE TPU 3AHITHIX

4



CHIOPTUBHO-03/I0POBUTEIBLHOM JESATENBHOCTbIO;

- TPYJIOBOIO BOCIMTaHHs: T'OTOBHOCTb K TpPYyAY, OCO3HAaHHME LIEHHOCTH TPYIO0JIIO0US,
MHTEpEC K Pa3InIHBIM chepaM mpodecCnOHaIBHOMN e TeNbHOCTH, CBI3aHHBIM C MATEMAaTHKON H
e MNPWIOKEHUS MM, YyMEHUE COBEpLIaThb OCO3HaHHBIM BbBIOOp Oynaymedl mnpodeccun u
peanu3oBbIBaTh  COOCTBEHHBIE JKM3HEHHbIE IUIaHbl, TOTOBHOCTh U  CIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHHIO U CaMOOOPa30BAHUIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTb
K aKTHBHOMY y4YacCTHUIO B PELICHUH MMPAKTUYECKUX 3a]]a4 MaTEMaTHUECKON HAIPaBICHHOCTH;

- DKOJIOTMYECKOTO BOCIUTAHUA: COOPMHUPOBAHHOCTh 3SKOJIOTHYECKOH KYyJIbTYpHI,
NOHUMAHUE BIIUSHUSA COLUAIbHO-DKOHOMUYECKUX IIPOILECCOB Ha COCTOSHUE MPHUPOJAHON U
COLMAJIBHOM CpeJibl, OCO3HAHUE III00AIbHOTO XapaKTepa 3KOJOIMYECKUX Mpo0iIeM, OpHeHTalHs
Ha NMPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUM JUIsl pellieHus 3a7a4 B 00J1acTU OKpY Karollel Cpe/bl,
IUTAHUPOBAHME NIOCTYIIKOB U OLICHKU MX BO3MOKHBIX IIOCIEACTBUM JUIsl OKPYXKAIOLIEH Cpebl;

- LEHHOCTH  HAy4YyHOrO0  IIO3HAHUS: c(OpPMUPOBAHHOCT ~ MHMPOBO33PEHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKd U OOIIECTBEHHON NPaKTHKH,
NOHMMAaHHUE MaTeMaTU4YeCKOM HayKu Kak cdepbl 4YeI0oBEUeCKOM [esATENbHOCTH, 3TaloB €€
pa3BUTUS W 3HAYUMOCTU U1 Pa3BUTUS LUBUIM3ALMHU, OBJAJACHUE SA3BIKOM MAaTEMaTHUKU U
MaTEeMaTHYeCKON KyJbTypOH KaK CpEeIACTBOM II03HAHUSI MHUpPA, TOTOBHOCTb OCYIIECTBIISTH
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO IEATENbHOCTh UHANBUYAJIHO U B IPYIIIE

* METaIpeIMETHBIX:

- 6azoevle nocudecKkue 0elicmesusl KaK 4acmov NO3HABAMENbHbIX YHUBEPCANbHLIX YUeOHbIX
Oeticmauil. BBISIBISITh M XapaKTePU30BaTh CYIECTBEHHBIC MPU3HAKH MATEMATUICCKUX OOBHEKTOB,
MOHATHH, OTHOIICHHH MEXAy IOHATHAMH, (OPMYJIHPOBATh ONPEICICHHUS  IOHATHH,
YCTaHABIIMBATh CYIIECTBCHHBI NpPH3HAK KiIacCU(UKAIMKA, OCHOBAHWS i OOOOMICHHUS U
CpPaBHECHHS, KPUTCPUU  IPOBOJUMOrO  aHaiM3a; BOCIHPHHHMATH, (OPMYIUPOBATH U
peoOpa3oOBEIBATh CYXKICHHUS: YTBEPIUTEIBHBIE W OTPUIIATEIbHBIC, CIUHUYHBIC, YaCTHBIC U
00I11Me, YCIOBHBIC, BBISBISATh MAaTEMAaTHYSCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M TIPOTHBOPCUHS
B (bakTax, NaHHBIX, HAOMIOACHHUSX W YTBEPKICHUSAX, MPEIJaratb KPUTEPUU IJI BBISBICHHUS
3aKOHOMEPHOCTEH M MPOTHUBOPEYH; JejJaTh BBIBOABI C HCIIOJB30BAHHEM 3aKOHOB JIOTHKH,
JNENYKTUBHBIX M WHIYKTHUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUEHUN 10 aHAJIOTHH; IPOBOJIUTH
CaMOCTOSITEIIEHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIACHHM (TMPSAMbIE U OT MPOTHUBHOTO),
BBICTpAaWBaTh apPryMEHTAIUIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC CY)KJICHHS W BBIBOJIBI; BHIOMpATh CIOCOO pelleHus y4eOHOM 3a1a4uu (CpaBHUBATH
HECKOJIBKO BapUAHTOB PEICHHsI, BRIOMPATh HAUOOJIee TOIXOISAIMINNA ¢ YIETOM CaMOCTOSITEITEHO
BBIJICJICHHBIX KPUTEPHER);

- bazosvie uccredosamenvbeKue O0elicmeus KaK 4acmov NO3HABAMEIbHbIX YHUBEPCAIbHBIX
YuebHbIX Oeticmeutl. WCIIONb30BaTh BOMPOCHI KaK MCCIIEI0BATSIIbCKHMH MHCTPYMEHT IO3HAHMS,
(dbopMyIIMPOBATH BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, YCTAaHABIUBATH HCKOMOE U
JIaHHOoe, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATh CBOIO IIO3WIIMIO, MHEHHE, IPOBOIUTH
CaMOCTOSITEIILHO  CIUIAHHPOBAHHBIA ~ JKCIIEPUMEHT, HUCCIICJIOBAaHHE TI0  YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBIICHHWS, IMPOIECCa, BBISBICHHIO 3aBHCHMOCTEH
MEXTy 00BEKTaMH, SBIICHUSMH, MPOIIECCAMU; CAMOCTOSATEIBHO (DOPMYITHpPOBaTH 0000IIEHUST U
BBIBO/IBI IO Pe3yJIbTaTaM MPOBEIEHHOT0 HAOIIOICHUS, UCCIICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJyYEHHBIX PE3yJIbTaTOB, BHIBOJOB M 00O0OIIEHUI; MPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE
poriecca, a TAaKXKe BBIBUTATH MPEAMOIOKCHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX;

- yMenus pabomamv ¢ uHGoOpMmayuel KAK 4acmb NO3HABAMENIbHbIX YHUBEPCALIbHBIX
YuebHbIX Oelicmauil: BBIBIATEH Ne(UIUTH HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX AJI OTBETA Ha
BOTIPOC M IS PEIICHUS 3a7add; BHIOMpATh WHPOPMAIUIO W3 MCTOYHHUKOB PAa3IMYHBIX THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(GOPMAIMIO PA3IUMYHBIX BUIOB U
(dbopM TIpeICTaBICHHS; CTPYKTYPUPOBATH HHPOPMAIIHIO, TIPEIICTABIATH €€ B pa3IMIHBIX PopMax,
WLTIOCTPUPOBATh TpadUUecKH; OICHUBATh HAAEKHOCTh HHMOPMAIMH IO CAMOCTOSTEIBHO
c(hOpMYJIMPOBAHHBIM KPHTEPUSIM;
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- yMeHus 0OujeHus KaxK 4acmos KOMMYHUKAMUBHBIX YHUBEPCANbHBIX YUeOHbIX OelCmBUlL:
BOCIIPMHUMATh U (POPMYJIMPOBATH CY>KJCHHUS B COOTBETCTBUM C YCIOBUSAMH U LENSMHU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHS 10 XOJY PpEIICHUs 3aJadd, KOMMEHTHPOBATH IIOJYYEHHBI pE3yJbTaT, B XOZE
o0CyXJIeHUsI 3a/J1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIAaeMOW TEeMbI, MPOOJIEMBI, perraeMoit
3a/layM, BBICKA3bIBATh WJICU, HALICJIEHHBIE HA MOMCK PELIEHUs, CONOCTABIIATH CBOU CYKIEHUS C
CYXKIEHHUSIMH JIPYTMX yYacTHUKOB Juajnora, OOHapy>KuMBaTh pa3jindMe U CXOACTBO IMO3MUIIMI, B
KOPPEKTHOH (popme hopMyIMpOBATH Pa3HOTIACHS, CBOM BO3PAXKEHUS; IPEJICTABIISATH PE3yJIbTaThI
peleHus 3a/1a4M, SKCIEPUMEHTa, UCCIEI0BaHMA, IPOCKTa, CAMOCTOATENIBHO BHIOMpATh (popmar
BBICTYIIJICHUS C YUETOM 3a]1a4 IPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpUH;

- VYMEHUs CamoOp2aHu3ayuu Kak Hacme pecyJsimueHblX YHUBEPCAIbHLIX YYeOHbIX
Oeticmeuii: COCTaBIIATh IUIaH, aJITOPUTM PEIICHUs 3aJauu, BBIOUPATh CIOCO0 PEeLICHUs ¢ YUETOM
UMEIOUINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM HH(pOpMaIUu;

- YMeHUsl CAMOKOHMPOS KAK YaCmb pecyIsIMUHbIX YHUBEPCATbHBIX YUEOHbIX OeUCMBULL:
BJIaJIeTh HAaBbIKAMM IIO3HABATENbHON peQIIeKCHU KaK OCO3HAHMS COBEPILAEMBIX NEHCTBUH U
MBICIIUTENIbHBIX IPOLECCOB, UX PE3YJILTATOB, BIAJAETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS
npouecca U pe3yibTaTa PELIEHUs] MaTeMaTUYeCKOW 3aJauM; NMPEABUAETh TPYIHOCTH, KOTOPBIE
MOTYT BO3HUKHYTb IIPH PELLIEHUH 33]Ja4l, BHOCUTh KOPPEKTUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX
OOCTOSATENIbCTB, JAHHBIX, HAMJIEHHBIX OMIMOOK, BBIABICHHBIX TPYIHOCTEH; OLIEHUBAThH
COOTBETCTBUE pe3yibTaTa LU U YCIOBUSM, OOBSACHATh NPUUYUHBI JOCTHXKEHUS WIM HE
JOCTHIKEHUS Pe3yJIbTaTOB JESITEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLEHKY IpUOOpEeTEHHOMY
OTIBITY;

- YMeHUus CcOo8MecmHol OesamelbHOCmuU. TIOHUMATh M HCIOJIb30BaTh NpPEUMYIIECTBA
KOMAaHJHOW M WHAMBHUIYaJdbHOH pabOThl NpH pelIeHUH Y4eOHbIX 3ajady, NPUHUMATh LEJb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alliI0 COBMECTHOM paboThl, pacnpenesarhb
BUJBI PabOT, JOroBapuBaThCs, 00CYXIaTh MPOLECC M pe3ysabTaT paboThl, 0000IIaTh MHEHHS
HECKOJIBKUX JIIOZICH; Y4acTBOBATh B TPYIIOBBIX (opMax paboThl (00CykaeHus, 0OMEH MHEHHUH,
«MO3TOBBbI€ IITYPMbD» M HHBIE), BBINOJHATH CBOIO 4YacTh PabOThl M KOOPJMHHMPOBATH CBOM
JEHCTBUS C IPYTUMU WIEHAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOEIO BKJIAJa B OOLIUI MPOAYKT
10 KPUTEPUSIM, CPOPMYITUPOBAHHBIM YHAaCTHUKAMH B3aMMO/IECHCTBHS;

* IPEIMETHBIX:

- BJIAJICHUE METOJaMM JOKa3aTelbCTB, aIrOPUTMaMU pEIIEHUs 3a/1ad; YMEHHUE
(bopMyIMpOBaTh OIIPEEIICHHs, AKCUOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOJIUTH JJOKa3aTeIbHbIE
paccykIeHMs B XOJ€ pelleHus 3a/1a4;

- YMEHHE ONepUpPOBaTh NOHATUSAMMU: CTETIEHb YHCIa, Jorapru(M Yuciia; yMEHHUE BBINOIHATh
BBIUUCIICHHE 3HAYeHWH M MpeoOpa3oBaHUsl BBIPAKEHUH CO CTENeHsSMH U JiorapudmMami,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUH;

-YMEHHE OIEpUPOBATh MOHATHUAMU: PALMOHAIBHBIC, HPPALMOHAIIBHBIE, [T0KA3aTEIIbHBIC,
CTETIEHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHNS U HEPABEHCTBA, UX CHCTEMBI;

- YMEHHE OIEepUpOBaTh MOHATHAMH: (YHKLHS, HETpepbiBHASA (PYHKIUSA, MPOU3BOJIHAS,
nepBooOpa3Hasi, ONpEeAEICHHbI HHTErpan; yMEHHE HaXOAMTh MPOU3BOJHBIC 3JIEMEHTAPHBIX
(GYHKUINH, UCTIONB3YsI CIIPABOYHBIE MaTepHAIIbI; UCCIIEAOBATh B MPOCTEHIINX CIydasX (yHKIHUA
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJbIIINE U HAMMEHbIINE 3HAYCHUS (PYHKIUI; CTPOUTH rpaduku
MHOTOWIEHOB C  HCIOJIB30BAaHMEM amlmapara MaTeMaTU4eCKOrO aHajau3a; NPUMEHSITh
IIPOM3BOJHYIO IIPH PELIEHUH 3a/lay Ha JIBW)KEHUE; PEIIaTh NPAaKTUKO-OPUEHTUPOBAHHBIE 3aJa4l
Ha HauOOJIbIIIME ¥ HAUMEHBIINE 3HAYCHHUS, HA HAXOXKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE ONEepHpOBATh MOHATUAMM: pallMoOHalbHas (YHKLUS, MOKa3aTelbHas (YHKLUS,
cTernieHHast (GyHKIHS, JorapudmMuieckas QyHKIUsS, TPUTOHOMETpHYECKHe (YHKINU, OOpaTHBIC
(GYHKLIMU; yMEHHME CTPOUTh TIpadUKM H3y4EHHBIX (GYHKUMH, HCHOJIB30BAaTh TIpaduku mpu
U3Y4YEHHUU MPOLECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a7a4d U3 APYTUX YYEOHBIX MPEIMETOB U
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3a7a49 U3 peaslbHOW )KU3HU; BBIPAKATh (POpMyIIaMy 3aBHCHUMOCTH MEXITY BETHUYUHAMU;

- YMEHHUE pelaTh TeKCTOBBIE 3a/1a4M PAa3HBIX TUIIOB (B TOM YMCJE Ha MPOLEHTHI, 10U U
YacTH, Ha JBHW)KEHHUE, paboTy, CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH, 3aJa4d U3 O0O0JacTH
yIOpaBJIECHUS JUYHBIMH M CEeMEHHBIMM (MHAHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHUS,
HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 337ja4H, UCCIEA0BATh ITOJIyYEHHOE PEIICHUE U OLICHUBATh
paBJON0I00HOCTh PE3yJIbTAaTOB;

- YMEHHE ONEpPUPOBATh MOHITUIMHU: CpeHEEe apuPMeTUIecKoe, MeiuaHa, HauooJbIliee U
HaVMEHbIIIEEe 3HAUEHMs, pa3Max, JUCIEpPCHs, CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa;
YMEHHE U3BJIEKAaTh, HMHTEPHPETUPOBATh MH(OpMAIMIO, NPEJICTaBICHHYIO B TabiuLax, Ha
JrarpamMmax, rpaukax, OTpa)karolyto CBOMCTBA PealbHbIX IPOLIECCOB U SIBICHUI; IPECTABIATH
MHGOPMALIMIO C MOMOILBIO TAOIHUI] U AMATPAMM; HCCIIEIOBATh CTATUCTUUYECKHE JaHHBIE, B TOM
qucie ¢ MPUMEHEHUEM IrpauuecKUX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- yMEHHE ONepUpOBaTh TOHATUSAMU: CIy4alHbI ONBIT U Clly4ailHOE COOBITHE,
BEPOSTHOCTh CIY4YalHOro COOBITUS; YMEHHE BBIUUCIATH BEPOSTHOCTh C MCIIOJIb30BAaHUEM
rpauyeckux MeETOJIOB; MPUMEHATh (OPMYJBI CHOXKEHUS W YMHOXKEHHUS BEpOSITHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIBI MPH PELICHUU 3a]a4; OLEHUBATh BEPOSTHOCTH PEabHbIX
COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU BETMYMHAMU; YMEHUE IPUBOJIUTH MPUMEPHI MIPOSBIICHUS
3aKOHa OOJIBIIMX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSAX;

- yYMEHHE ONEPHUpPOBATh IOHATUSAMH: TO4YKA, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYTPAHHBIN yroJl, CKPEIIMBAIOIIUECS MIPSIMbIE, IAPAJIIEIBHOCTD U IEPIIEHAUKYIIIPHOCTD MIPSMBIX
U IUIOCKOCTEH, yrojd MEXKIy HIpPSIMBIMH, YTOJ MEXAY NpPSIMOM U IIOCKOCTBIO, YIOJl MEXIy
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMH, PACCTOSTHUE
MEX/y TUIOCKOCTSIMH; YMEHUE UCIIOJIB30BaTh IIPU PEIICHNUH 3a/1a4 U3yUYeHHbIE (PAKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIEro MHUPa;

- YMEHHE OIEepPUPOBATH IMOHATUAMHU: MHOTIOIPaHHMK, CEUEHHE MHOTOIpaHHHKaA, KyO,
napajulesienunes1, npusma, nupamuaa, Gurypa v noBEpXHOCTh BpAIEHUs, LWIMH]IP, KOHYC, 11ap,
chepa, ceueHus (Urypbl BpalleHHs, IUIOCKOCThb, Kacaromasics chepsl, HIUIMHIpA, KOHYca,
IUIONIA/1b TIOBEPXHOCTH MUPAMM/IbI, IPU3MBI, KOHYCa, WIMHJpPA, IIIOIMaas ceprl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapajljiesIenuIea, MMpaMusl, TPU3MBbl, HWIMHAPA, KOHYyca, IIapa; YMEHHE
n300pakaTh MHOTOTPAaHHHKH U TOBEPXHOCTH BPAILICHUS, WX CEUYEHUS OT PYKH, C MOMOIIBIO
YEPTEXHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHE PAaClO3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPABUIIBHBIC MHOTOIPAHHUKH;

- YMEHHE ONEepUpOBaTh MOHATUSAMU: JIBUKEHUE B MPOCTPAHCTBE, MOAOOHbBIE (DUTYDPHI B
IIPOCTPAHCTBE; UCII0Ib30BaTh OTHOIIECHUE IJIOIIAE OBEPXHOCTEN U 00bEMOB MOJOOHBIX (PUTyp
IIPY PEIICHUN 3a/]a4;

- YMEHHE BBIYMCIATH T'€OMETPUYECKHUE BEIUYMHBI (JUIMHA, YTOJ, IJIOWAadb, OOBEM,
IUIOIA/b TOBEPXHOCTH), UCIONb3Ys U3yUeHHbIE (POPMYJIBI U METO/IBI;

- YMEHHE OIIepUPOBaTh MOHATHUAMU: NPSMOYTOJIbHAS CUCTEMA KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE IIPOU3BEICHUE, YTOJI MEXKYy BEKTOpaMH, CymMMa
BEKTOPOB, MPOU3BEICHWE BEKTOpa Ha YHCJIO; HAXOAUTh C TOMOIIBIO HM3YYEHHBIX (OPMYI
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMs TOUKAMU;

- YMEHUE BBIOMPATh NOIXOIAIINMN U3YUEHHBIN METO/ IJIs1 pELIEHMs 3a/1a4H, paclio3HaBaTh
MaTeMaTHdeckue (hakThl 1 MaTeMaTHUECKUE MOJIENIN B IPUPOAHBIX U OOIECTBEHHBIX SBICHUSIX,
B CKYCCTBE; YMEHHE MPUBOJUTH IPUMEPbI MATEMAaTUYECKUX OTKPBITHUIA POCCUHCKON U MUPOBOM
MaTEeMaTUYECKON HAYKH;

- YMEHME OIIEpUPOBaTh NOHATHSAMU: OIPENEICHHE, AaKCHOMa, Teopema, CIEICTBHUE,
CBOWCTBO, MPU3HAK, J10KA3aTEIbCTBO, PABHOCUIIbHbBIE (POPMYIUPOBKH; YMEHHE (POpMYIUpOBaTH
oOpaTHOE€ U TPOTHUBOIIOJIOKHOE YTBEPXKACHHUE, MPHUBOJUTH MpPUMEPbl M KOHTPIPUMEPHI,
MCIIOJIB30BaTh METOJ MATEMaTUYECKONW MHAYKIIMN; IPOBOAMUTD JOKA3aTEIIBHBIE PACCYKACHUS IIPU
pEeLIeHUN 3a/1a4, OLEHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKACHUM;

- YMEHHE OIEpUpOBaTh IOHATUSAMHU: MHOXKECTBO, IIOJIMHO)KECTBO, OINEPALUN Haj
MHO>KECTBAMHU; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar Uil ONUCAHUs
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peasbHBIX TIPOILIECCOB W SIBIICHUH W NPH PEHICHWH 3a7ad, B TOM YHUCIE U3 JIPYTUX Y4eOHBIX
pPEMETOB;

- YMEHHE ONEpUpPOBATh MOHATHIMH: Tpad, CBA3HBIA Tpad, aepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3aJlaBaTb U ONHUCHIBaTh I'padbl paslIWYHBIMH CIOCOOAMH; HCIIOJIB30BaTh
rpadbl IpH PELICHNUN 33/1a4;

- yMEHuEe CBOOOJHO ONEpPUPOBATh TMOHATHSAMU: COYETaHUE, IEePECTaHOBKA, YHCIIO
COYEeTaHM, YMCIIO MepecTaHOBOK; OMHOM Hpl0TOHA; yMeHUEe NpUMEHATh KOMOMHATOPHbIE (PAKThI
U paccyXJIeHHs JUIs peLIeHus 3ajay;

- YMEHHE ONEpUPOBATH IMOHATHUSMHU: HATYypaJIbHOE YHWCIIO, LIEJIO€ YHCIIO, OCTATOK IO
MOJYJII0, palMOHAJIBHOE YMCJIO0, MPPALMOHAIBHOE YHUCIIO, MHOXECTBAa HATYypajbHbIX, IIEJBIX,
palMOHANIBHBIX, JEHCTBUTENFHBIX YHCENl; yMEHHE WCIIOJIB30BaTh TPH3HAKH JIEITMMOCTH,
HaMMEHbIIUH 00K eIUTeNb U HAUMEHbIIIee 0011ee KpaTHoe, anropuTM EBKinia npu pereHuu
3aJ1a9; 3HAKOMCTBO C PAa3JIMYHBIMH MTO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHHS,

- YMeHHe CBOOOJHO ONEpUpPOBATh MOHATUAMU: CTENEHb C LIEIBIM MOKa3aTejaeM, KOPEeHb
HATYypaJbHOH CTENEHH, CTETNICHb C PAlMOHAJIBHBIM TOKA3aTelIeM, CTEIEHb C JIEHCTBHTEIBHBIM
(BeLIECTBEHHBIM) IOKa3aTesleM, JOorapugm 4ucia, CUHYC, KOCHHYC M TaHT€HC IPOU3BOJILHOTO
YHCIa;

- YMEHHME OINEpUpOBaTh MOHATHSIMU: TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oOBaHMUE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypaBHCHHWH M HEPABEHCTB, PaBHOCHJIHHOCTh YPaBHEHHH,
HEpaBEHCTB M CUCTEM, palMOHAJIbHbIC, HPpPALMOHANbHbIE, IOKa3aTeJIbHbIC, CTEIECHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPABHEHHUS, HEPABEHCTBA U CUCTEMBI, YMEHHE PEIIaTh
YPaBHEHMsI, HEPABEHCTBA M CHUCTEMBbI C MOMOILBIO PA3IMYHBIX MPHEMOB; pelIaTh ypaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI C TApaMETPOM; TIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, HX CUCTEMBI IS
pelLeHns MaTeMaTUUeCKUX 3ajayu M 3aj]a4u U3 pa3IMyHbIX 001acTell HayKH U pealbHOM KHU3HH;

- YMEHHE CBOOOJIHO OMEPUPOBATH MOHATHUAMH: Tpaduk (QyHkIMu, oOpaTHas (QyHKIHS,
KOMITO3UIUS (QYHKIMH, JTUHEHHass (YHKUIUS, KBaJgpaTHUHas (YHKIHSA, CTETeHHas (QYHKIHS C
LeJNbIM IOKa3aTeleM, TPUTOHOMETpUUYECKHEe (DYHKLIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢GyHKIMH, TTOKa3aTeNbHas U JorapupmMudeckas QyHKIMUA; YMEHUE CTPOUTH rpaduku QyHKIHA,
BBITIOJTHATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

- YMEHHE UCII0Ih30BaTh TpauKH GYHKIUH A1 U3yUEHHsI IPOIIECCOB ¥ 3aBUCUMOCTEH IpH
peLIeHUH 3334 U3 APYTUX Y4eOHBIX MPEIMETOB U U3 peallbHOW JKM3HU; BBIpaXKaTh (HopMyIaMH
3aBHCUMOCTH MEXIY BeJTHUNHAMH;

- YMEHHE CBOOOJHO ONEpPHPOBATh MOHATHSIMU: YETHOCTh (DYHKIMH, MEPHUOIUYHOCTH
(GyHKIMH, OrpaHUYEHHOCTh (YHKIHMHA, MOHOTOHHOCTh (YHKIHH, OJKCTpEMYM (YHKIIHH,
HauOoJplllee M HauMeHbllee 3HaueHWss (QYHKIUM Ha NPOMEXKYTKE; YMEHHE IPOBOIUTH
ucclieIoBaHne (DyHKIIHH;

- YMEHHE HCIOJb30BaTh CBOWCTBA W Trpaduku (YHKIMHA A pelleHHs ypaBHEHUH,
HEpaBEHCTB M 33/1a4 C MapaMeTpamu; H300pa)xkaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOYKECTBA
pelLIeHUi ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

- yMeHHE CBOOOJHO OIEPHPOBATH MOHATHSAMH: IOCIEI0BATEIBLHOCTD, apu(pmMeTnieckas
nporpeccusi, TIeoMeTpuYeckas Iporpeccus, OeCKOHeYHO YyObIBarollas TreoMeTpuyecKast
Iporpeccus; yMEHUE 33/1aBaTh MOCIE0BATEIBHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX
dopmyu;

- YMEHHE ONepHpPOBATh IMOHATUSMHU: HENPEPHIBHOCTH (DYHKIMH, ACHMITOTHI Tpaduka
(GyHKUMHU, TiepBas U BTOpas NMPOM3BOJHAs (YHKLHH, T€OMETPUUYECKUN M (PU3UUECKUN CMBICI
IIPOU3BOIHOM, IEpBOOOpa3Hasi, ONPEIEeICHHbII HHTErpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka
(YHKLNHU; YMEHUE BBIUUCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEIEHHS, YACTHOTO M KOMIIO3UIMH
(GyHKIMI, HAXOIUTh YpaBHEHHUE KacaTeIbHOU K rpauKy QyHKIUY;

- YMEHHUE HCHOJb30BATh NMPOU3BOIHYIO JUIsl UCCIEAOBAaHUS (YHKIMH, ISl HAXOXKICHUS
HAWTYYIIero pEIIeHUs] B PUKIIAJHBIX, B TOM YHCIE COIMATbHO-3KOHOMUYECKUX U (PU3UUECKUX
3ajadax, Juisd ONpEAETeHUs CKOPOCTU M YCKOPEHHS; HaXOIUTh IJIoUaad U 00beMbl (Guryp c
MIOMOIIIBI0 MHTETPalia; MPUBOAUTH MPUMEPHl MATEMATHYECKOTO MOAEITHPOBAHUS C TIOMOIIBIO
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Qg QepeHInaIbHbIX YPaBHEHUH;

- YMEHHUE ONEepPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSHKEHHbIE KOMIUIEKCHBIE
qrcia, MOIYJh M apryMEHT KOMIUIEKCHOTO 4YHcCla, (opMa 3amicH KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, TpPUTOHOMETpHYECKass W  anrebpanyeckas); yMeTb  IPOHM3BOJIUTH
apu(MeTHIeCKue JICHCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMU; MPUBOIUTH MPUMEPHI MCIIOIB30BAHHS
KOMILJIEKCHBIX YHCEI;

- yMeHHe CBOOOIHO OIEpUPOBaTH MOHATHUSMH: CpeIHEe apupMeTHdecKoe, MeanaHa,
HauOoJbIlIee W HAaUMEHbIIEe 3HAUEHUs, pa3Max, TUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE JUIs
OTMCAHMsI YHMCIIOBBIX JaHHBIX; YMEHHE HCCIEIOBATh CTATUCTHYECKUE TAHHBIE, B TOM YHCIE C
OpUMEHEHHEM TIpadUuecKuX METONOB M HJIEKTPOHHBIX CPEJCTB; IpaMuecKd HCCIeI0BaTh
COBMECTHBIE HAOIIOJICHHS C IIOMOIIBIO THarpaMM pacCeHBAaHUS M IMHEWHOW PErPECCHH;

- YMEHHUE HaXOJIUTh BEPOSTHOCTH COOBITHH C MCIOJIb30BaHUEM IpapUuecKuX METOJIOB;
NPUMEHSTH I PelIeHUs 3a1a4d (pOpMyIIbI CIOKEHUS M YMHOXKEHHUSI BEpOATHOCTEH, hopmyiy
HOJIHOM BeposITHOCTH, (hopMyny bepHysuin, komOuHaTtopHble (BakTbl M (OPMYIbI; OLIEHUBATbH
BEPOSITHOCTH PEAbHBIX COOBITHI; YMEHHE OIEpPUPOBATH IMOHATHUAMHU: CIIydaiiHas BEJIMYHHA,
pacripesielieHue BEpOATHOCTEH, MaTeMaTHYeCKOe OXKUIAaHWEe, TUCIEepPCHs U CTaHAapTHOE
OTKJIOHEHUE CITyJailHOH BEJWYHMHBI, (PYHKIMHM pacrlpeiesieHuss W IUIOTHOCTH PAaBHOMEPHOTO,
[I0KA3aTeIbHOTO M HOPMAJIBHOTO PACHpE/eNICHH; YMEHUE UCIOIb30BaTh CBOWCTBA U3yUEHHBIX
pacrpeneneHui I penIeHus 3a1a4; 3HaKOMCTBO C IMOHITHAMU: 3aKOH OOJIBIIINX YHCEIN, METOIBI
BBIOOPOYHBIX MCCIIEJOBAHUIN; YMEHHE IPUBOJUTH IPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIINX YHCET
B TIPUPOJIHBIX M OOIIECTBEHHBIX SBICHUSIX;

- yMeHHE CBOOOIHO ONEPUPOBATH MOHATUAMU: TOUKA, IPAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, Jy4Y, IUIOCKUM yTroJ, JABYI'PaHHBIM yTroJl, TpeXI'paHHbIH yros, IepeceKaroluecs,
napajJieNibHble U CKPEIIMBAIOLINECS MPSMbIE, NapaJUICIIbHOCTh U MEPIECHANKYIISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, yrosl MexXIy MNpsAMBIMH, YroJd MEXAYy HPSAMOM M IIOCKOCTBIO, YIOJI MEXIy
IUIOCKOCTSIMH; YMEHHE HCIIONIb30BaTh MpPU PEIICHWH 3a/ad W3y4eHHbIE (PAKTBI U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB B OKpYXaloIleM MHpE; YMEHHE
ONEepHpOBaTh  TOHSATHSAMH:  MHOTOTPAaHHHK, CEYCHHE  MHOTOTPaHHHMKA,  MPaBUIBHBINA
MHOT'OTpaHHMK, MIPU3Ma, TUpaMuaa, GUrypa v MoBEpXHOCTh BpallleHHs, WINHAP, KOHYC, IIap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUEHHUs KOHyCa M IUIMHIpPA, HapajUleJbHbIE OCH WIU
OCHOBAHHIO, CEUEHHE IIapa, IMJIOCKOCTb, Kacaromascs cgepsl, IWIMHApPA, KOHYCa; YMEHHE
CTPOWUTH CEYEHHWE MHOTOTPaHHHKA, W300pa)kaTh MHOTOTPAaHHUKH, (PUTYpPHl U TOBEPXHOCTH
BPALLEHUS, UX CEYCHMs, B TOM UYHUCIIE C MOMOIIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSThH
CBOWCTBA TEOMETPHUYECKUX (DUTYP, CAMOCTOATEIBHO (OPMYIHPOBATEH OINPENEICHUS U3ydaeMbIX
¢Guryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX U IMPU3HAKAX T€OMETpUUYECKUX (HUTYp, 0OOCHOBBIBATH
WIN OTNPOBEPrarh MX; yMEHUE MPOBOJUTH KJIACCUPHUKAIMIO (GUTYp MO PA3TUYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOAMMBIE JIOMOJHUTEIbHbIE TOCTPOSHMS;

- yMeHHE CBOOOJHO ONEepUpOBaTh MOHATHAMHU: IUIOMAAbL (QHUTYpBl, 00BeM (UTYDEI,
BEJIMYMHA YTJIa, PACCTOSAHUE OT TOUYKH /10 TNIOCKOCTH, PACCTOSHUE MEXKIY NPSIMBIMU, PACCTOSHUE
MEXIy TUIOCKOCTSIMH, TUIOINAAb c(hepbl, IUIOMAAh MOBEPXHOCTH MUPAMHUJbI, IPU3MBI, KOHYCA,
WINHApa, 00beM KyOa, MPsIMOYTOJIbHOIO MapajulesenuIiesa, MupaMusl, PU3Mbl, LUIHHAPA,
KOHYCa, [I1apa; yMEHHe HaXOIUTh OTHOIIEHHE 00EMOB IOJOOHBIX (UTYD;

- yMEHHE CBOOOJHO OIEpUPOBATh MOHATUSAMU: JBHXKEHHE, MapajuleibHbIM MepeHoc,
CUMMETpPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUe MOAOOHS, MOJA0OHbIE
(Gurypsl; yMeHre pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXHUTEKType; YMEHHE HCIOIh30BATh TEOMETPUIECKHE OTHOIICHUS, HAXOIUTh TEOMETPHUYECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAAb, 00BEM) ITPH PEILICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
Y U3 peabHOW KU3HH;

- YMeHHE CBOOOJHO OINEpPUPOBATH MOHATHUAMM: NPSAMOYTOJIbHAS CHCTEMa KOOpJMHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEICHIE BEKTOPA Ha
YHCII0, PAa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalspHOe MPOU3BEICHUE, BEKTOPHOE MPOU3BEICHNUE,
yroJl MEXy BEKTOPaMH; YMEHHE UCIIOb30BaTh BEKTOPHBIN M KOOPAMHATHBIN METOM IS
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pelIeHUs FTEOMETPUYECKUX 3a1a4 U 3314 IPYTUX YUYEOHBIX IPEAMETOB; ONIEPUPOBATH HOHATHUAMU:
MaTpula 2X2 u 3X3, onpeAeauTeab MaTPULbl, TEOMETPUUYECKHI CMBICI ONPEAEIUTENS;
- YMEHHE MOJEIHMPOBATH PEAIBHBIC CUTYAllMM HA S3BIKE MATEMAaTHUKH; COCTABIATH
BBIPAXCHUSI, YPABHEHHUs, HEPABEHCTBA U MX CHCTEMBI 10 YCIIOBHUIO 3aJaul, UCCIEN0BATh
MIOCTPOCHHBIE MOJENU C UCIIOJIb30BAHUEM almapara ajireopbl, UHTEPIPETUPOBATh MOITYYEHHbBIN
pe3yiabTaT; CTPOUTh MATEMATUYECKUE MOJIEIIHN C IIOMOIIBIO TEOMETPUYECKUX IIOHATUM U BEJIUYHH,
pemaTh CBA3aHHbIE C HUMH IPAKTUYECKUE 3a/1a4; COCTABJIATh BEPOSITHOCTHYIO MOJEIb U
UHTEPIPETUPOBATh IIOJYYEHHBIM pe3yibTaT;, pellaTh MPUKIAgHBIE 3aJa4d  CpPEeACTBaMU
MaTEeMaTHYECKOT0 aHAIN3a, B TOM YHCJIE COLIMAIBHO-3KOHOMHUYECKOT0 U (PU3HUYECKOT0 XapaKTepa,
yMEHHE BbIOMPATh MOAXOJAIINN METO AJIsl PELICHUs 3a1a4H; TOHUMaHUE 3HAYUMOCTH
MaTeMaTHUKU B U3yYEHHHM NPUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB W SBJICHUH; YMEHHE
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB MAaTE€MaTUKU B MCKYCCTBE, YMEHHME NPUBOAWUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHUA POCCUICKON 1 MUPOBOM MaTEMaTUYECKON HAYKH

Oco0oe 3HaueHue TucuUIuIMHa uMeeT npu popmupoanuu u pazsutuu OK u 1K
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11

O01Me KOMIEeTeHINT

IInanupyemble pe3yabTaThl 00y4eHUs!

Oo0mue

JAucuunjanHapHbie

OK 01 Boi6bupats
CHocoObI pelIeHus 3a1a4
npo¢ecCuoHATBHOM
JeATeIIbHOCTH
MIPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

- chopMupOBaTh TPAKAAHCKYIO TOZUIIHIO
oOyyaromierocss  Kak  aKTHBHOTO  H
OTBETCTBEHHOI'0  YJI€Ha  POCCHICKOIO
o01IecTBa;

- TOTOBHOCTH K TyMaHHUTApHOH U
BOJIOHTEPCKOH J1eATEIbHOCTH;

- OCO3HATh JIMYHBIA BKJIAJ B IOCTPOCHUH
YCTOHYHUBOTO OYIyIIEro;

- chopmupoBaTh  MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHSI HAYKH U OOIIECTBEHHON
NPAaKTUKA, OCHOBAHHOTO HAa  JUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET'0 MECTa B MOJIMKYJIETYPHOM MHPE;

- CaMOCTOSITENIbHO (HOpMYIHpPOBaTh U
aKTyaJIH3HpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHTh KOPPEKTHBBI B JICATEILHOCTD,
OLIEHMBATh  COOTBETCTBHE  PE3YJIHTATOB
LEJSIM, OICHMBATh PHUCKU IOCIEACTBUIN
NesITeTbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TTPU
peIICHUH KU3HEHHBIX MPOOIIEM;

- CIIOCOOHOCTP W TOTOBHOCTh K

CaMOCTOSITEIBHOMY ~ TIOMCKYy  METOIOB
peleHus MIPaKTUYECKUX 3az1ay,
IIPUMEHEHHUIO pa3IMYHBIX METO/I0B
[IO3HAHWS;

- CTaBUTh u dbopmynrpoBaTh

COOCTBEHHBIE 3aJaudl B 00Opa3oBaTelIbHOU
JESITeIbHOCTH U )KU3HEHHBIX CUTYalHsX;

- yMeThb MWHTETPUPOBATH 3HAHUS W3
pa3HbIX OIPEeIMETHBIX 00J1acTel;

- BJIaJIETh METOAAMH JIOKA3aTeILCTB, AITOPUTMAMH PEIICHHS 33/1a4;
yMeHue (opMynupoBaTh OINpENENIeHUs, aKCUOMbI U TEOPEMBI,
NPUMEHATh WX, TPOBOAMTH JOKa3aTENbHBIC PACCY)XKICHHS B XOJE
peleHus 3a1a4;

- YMETh OIIEPHPOBATH MMOHATHUSMHU: CTEIEHb YHCIa, Jorapupm
YHClia; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAYCHHUM U peoOpa3oBaHus
BBIPXCHHH CO CTETICHSIMU U Jiorapudmamu, npeodpazoBaHus 1poOHO-
paIoOHaIbHBIX BBIPAKEHUH;

- YMETh BBIOMPATH MOJXOMSIINN U3YYCHHBIH METOJ JJIsS PEIICHUS
3a/layy, pacro3HaBaTh MaTeMaTH4eckue (akThl U MaTeMaTHYECKHE
MOJICIA B TIPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;
yMEHHE IPUBOJIUTH IPUMEPHI MATEMATUIECKIX OTKPBITUNA POCCUICKOM
Y MHPOBOM MaTeMaTH4YECKON HAYKH.

- YMeTb ONEPUPOBATh MOHATHSIMU: MHOXKECTBO, MOIAMHOXKECTBO,
OllEpalliil HaJ] MHOXXECTBAMH, YMETh WCIIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIM ammapar sl OMUCaHHWS pealbHBIX IMPOIECCOB U
SBJICHUH W TIPH PEIICHUM 3a/a4, B TOM YHCIIEe W3 APYTrUX y4eOHBIX
MPEIMETOB;

- YMETb OIEpPHUPOBATH TMOHATHAMHU: HATYypAIbHOE YHCIIO, IIEJ0e
YHCII0, OCTATOK MO0 MOAYJIO, PAllMOHATIBFHOE YHCIIO, UPPALMOHATIEHOE
YHCI0, MHOXECTBa  HATYpalbHBIX, LENbIX, PalUOHAIBHBIX,
NEHCTBUTENBHBIX YHCEN; YMETh MCIOJIb30BaTh NMPU3HAKH JIETUMOCTH,
HAaUMEHBIIMA OONIUI JeIuTeNh M HaWMEHbIee o0Iee KpaTHoe,
anroput™ EBKiHIa npu pelieHuu 3a7ad; 3HaKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS;

- yYMeThb ONepUpOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE  KOMIUIEKCHBIE  YWCJIa, MOJAYJb M  apryMeHT
KOMIUIEKCHOTO 4ucia, ¢opMa 3amucH KOMIUIEKCHBIX YHCENT yMETb
MIPOU3BOJIUTH apU(PMETHYECKHIE IEHCTBUS C KOMIJICKCHBIMHU YHCIIAMU;
MPUBOJUTH MPUMEPHI UCTIOJIH30BAHUS KOMIIEKCHBIX YHCEIT;

- YMETb MOJICIIMPOBATh peabHbIE CUTYallMH Ha SI3bIKE MATEeMAaTHKH;
COCTaBIISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO
YCIIOBHIO 3aJ1a4M, MCCIIEeIOBATh MOCTPOCHHBIE MOJIEIH C
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- BBIIBUT'aTb HOBBIC HACHU, IPpCIararb
OPHUT'MHAJIBHBIC ITOAXOABI U PCILICHUA,

- HWMCTb BHYTPCHHIOIO MOTHBAIIUIO,
BKIIFOYAOMIYIO CTPEMJICHUC K JOCTUKCHHUIO
Jagsaaese u yCrexy, OIITUMMU3M,

HCIIOJIb30BaHUEM allrapaTa alnreopbl, UHTEPIPETUPOBATH MOJTyUEHHBIH
pe3ysbTar; CTPOMTb MAaTEMATHYECKUE MOJEIN C  IIOMOIIBIO
Tr€OMETPUUECKUX TOHATUI U BEJIMYMH, pPEIIaTh CBA3aHHBIE C HUMH
[IPAKTUYECKHE 3aJauyM; COCTaBIATh BEPOSTHOCTHYIO MOJAEIb W
MHTEPIPETUPOBATH ITOJYYEHHBIM pe3yJbTaT; pPellaTh IPUKIIATHbIC

WHUIMATUBHOCTb, YMEHHME JEWCTBOBATh, | 3aJauyd CpEICTBAMM MAaTEMaTHYeCKOrO0 aHajliu3a, B TOM 4YHCIe

MCXOJIS U3 CBOMX BO3MOYKHOCTEH COIMATBHO-9)KOHOMHUYECKOT0 M (PU3UUECKOT0 XapakTepa
OK 02 Hcnonb3oBath - yMeTb  B3aUMOJCHCTBOBaTH  C - yYMeThb OIEpHpPOBAaTh MOHATHAMHU: palMOHAIbHAs (YHKIHA,
COBPEMEHHBIE CPEJICTBA COIMAJIbHBIMU MHCTUTYTaMH B | mokasaTtenbHas (QYHKUUS, CTereHHas (QYHKUUS, JorapupmMuyuecKas
IIOMCKA, aHaJIn3a U COOTBETCTBUM C HUX (QYHKUUSIMH H GyHKUMSA, TpUTOHOMETpHYECKHEe (YHKIMH, OOpaTHble (QYHKUIUY;
MHTEPIIPETauu Ha3HAYCHUEM; yMEHHE CTPOUTHh TpapuKM M3YYEHHBIX (QYHKIUH, MCIIOIH30BAThH
uHbOpMaLNH, 1 - CIIOCOOHOCTH OLIGHUBATh CUTYallMI0 M | TpauKH MpU M3YYCHHH MPOLIECCOB M 3aBUCUMOCTEH, MPU pEIICHUH
UH(POpPMaIMOHHBIE NPUHUMATh OCO3HaHHBIC pemieHus, | 3amad u3 Ipyrux ydyeOHBIX NMPEIMETOB U 3a7ad M3 peallbHOM JKU3HH;

TEXHOJOTUHU OJIsA
BBITIOJTHEHHS 337124
npodeccruoHaIbHOM
JeSTEIbHOCTH

OPUEHTUPYSICh HA MOPATIbLHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

- TOTOBHOCTh K TpPyAY, OCO3HaHHUE
LIEHHOCTH MacTepCTBa, TPYA0II00UE;

- TOTOBHOCTh K aKTUBHOM JESTEIHHOCTU

TEXHOJIOTHYSCKOM u COITMAJIbHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTh
WHUILIMAPOBATD, MJIaHUPOBATH n
CaMOCTOSTEILHO BBINOJIHATE TaKyIo
JIeITEIbHOCTE;

- MOJy4yaTh HOBBIE 3HaHUS, €ro

UHTEpIpETallui,  NpeoOpa3oBaHUI0 U
NPUMEHEHHI0O B  PA3JIMYHBIX  Y4eOHBIX
CUTyallusiX, B TOM YHCJE MpPHU CO3/JaHUU
yU€OHBIX M COLIMATBHBIX MPOEKTOB;

- BBISIBIATH MPUYMHHO-CIIECTBEHHBIE
CBSI3M W aKTyaJu3upoBaTh  3ajady,
BBIBUTaTh  TUIOTE3Y €€  pEelIeHHs,
HaXOJUTh apryMEHTHI Ul J0Ka3aTelbCTBa
CBOMX YTBEP)KICHHH, 3a7aBaTh mapaMeTphbl
U KPUTEPUU PELICHUS;

- BJIaACTh HAaBBIKAMHU IMOJIYUYCHUA

BBIpaXkaTh (OPMYIaMU 3aBUCUIMOCTH MEX/y BETMUYMHAMU;

- yMETb OIIEPUPOBATh MOHATUAMHU: TOXIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa ypaBHEHHH W
HEPaBEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM,
palnMoHanbHbe, HPpPALUOHANbHbBIC, [OKa3aTeJIbHBIE, CTENCHHBIE,
norapupMUUecKue, TPUTOHOMETPUYECKHE YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI; YMEThb pellaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
MOMOIIBIO Pa3IMYHbIX NPHUEMOB; pellaTh yYpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIapaMeTpOM; MPHUMEHSTh YPaBHEHUS, HEPABEHCTBA, HX
CHCTEMBI JJIs peIIeHUs] MaTeMaTHYECKUX 3aay 1 3aJa4 U3 pa3IMuHbIX
o0acTeil HayKH 1 peaNbHOU KU3HH;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHATHAMM: JBHIKEHHE,
napasieNbHbIA epeHOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUE MOAOOMS, MOAOOHBIE QUIYpPBI; YMETh
pacro3HaBaTh paBHbIE U MOJ0OHBIE PUTYpHI, B TOM YHCIE B IPUPO/IE,
UCKYCCTBE, apXUTEKType; YMETh WCIOIb30BaTh T'EOMETPUIECCKHE
OTHOIICHHS, HAXOJUTh TE€OMETPUYECKHE BENUYMHBI (IAJUHA, YTOI,
iouaib, 00bEM) MpHU PELIeHUH 3aj1a4 U3 IPYTUX yU4eOHbIX TPEIMETOB
U U3 peasibHON KU3HU
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nH(poOpMallMid M3 HCTOYHUKOB  Ppa3HbIX
TUIIOB, CAMOCTOSITEIBHO  OCYILECTBIISTH
IIOMCK, AaHAIN3, CHUCTEMATU3aALMI U

HMHTEPIPETANI0 UHPOPMAIMH PA3TUIHBIX
BHJIOB B (DOPM IIPE/ICTABIICHHUS;

- HCITOJIH30BaTh cpeacTBa
WH(OPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B pEIICHHH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OpraHU3alMOHHBIX
3amady ¢ coOmrojeHHeM — TpeOoBaHMIA
OPrOHOMHUKHM, TEXHHUKH  OE€30IaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
TUYECKHX HOPM, HOPM HH(DOPMAIIMOHHON
0C30IMaCHOCTH;

- BIIQJICTh HaBBIKAMHU PACIO3HABAHUS U
3anmThl  MH(OpMaIK, WHPOPMAITMOHHON
0€301aCHOCTH JINYHOCTH

OK 03 I[InanupoBaTh 1
pearu30BhIBATH
cOOCTBEHHOE
npoeCCHOHAILHOE U
JUYHOCTHOE Pa3BUTHE,
MPEIPUHIMATEITBCKYIO
JeSITEIILHOCTh B
npodeccCuoHaBLHOM cdepe,
WCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH
B PA3JIMYHBIX JKU3HCHHBIX
CUTYyAIHIX

- TOTOBHOCTh K CaMOBBIPOKCHHIO B
pa3HbIX BHUJIAX HCKYCCTBA, CTpPEMJICHHUE
MPOABJIATH KaUCCTBA TBOp‘-IeCKOﬁ JINYHOCTH,

- UIMETh MHTEpPEC K Pa3IMuHbIM cepam
npoeCCUOHATBLHON eI TeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymien
npodeccur U peain30BhIBaTH COOCTBEHHBIC
KM3HEHHbIE  IUIaHBl;  TOTOBHOCTH |
CIIOCOOHOCTh K o0pa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTHKEHUH BCEH
KH3HU;

- aHAIM3MPOBATh IOJYYCHHBIE B XOJE
peLIeHNs 3aJayd Pe3yabTaTbl, KPUTUUECKU

OLICHNBATb ux JOCTOBCPHOCTD,
IMPOrHo3upoBaTb HU3MCHCHHEC B  HOBBIX
YCIOBHUAX;

-  CaMOCTOATCIIbHO COCTaBJIATH IIJIaH
PCUICHUA HpO6JICMBI C YUCTOM MMCHOIIUXCSI

- YMETb OIIepUpOBATH HOHSTUAMU: paloHalbHbIE,
uppalyoHalbHble, MOKa3aTelbHblE, CTEIEHHBIE, JIorapuMUYECKUe,
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETb ONEpUPOBATH IOHATUSAMM: MHOTOI'DAHHUK, CEYCHHE
MHOTOTpaHHHKa, Ky0, apaienenure], mpusMa, mupamuia, Gurypa u
MOBEPXHOCTh BpallleHHs, LWIMHIpP, KOHYC, Iap, cdepa, cedyeHus
¢burypsl BpalieHus, IUIOCKOCTh, Kacaromascs cepbl, HWIMHIPA,
KOHyCa, IUIOINAAb TOBEPXHOCTH MHUPAMMIBI, IPHU3MBI, KOHYCAa,
MWIMHApa, TUomans chepbl, 00beM Kyba, MPSIMOYTOJIHHOTO
napajuleJIenunena, MUpaMuabl, NMPU3MbI, LUIWHApA, KOHYyca, Iapa;
yMEHHE U300pakaTb MHOTOTPAHHUKHM U MOBEPXHOCTH BPALLECHUS, UX
CEUYECHHA OT pYKH, C IIOMOIIBIO YEPTE)KHBIX HHCTPYMEHTOB W
ANEKTPOHHBIX  CPEACTB; YMEThb paclo3HaBaTh CUMMETPUIO B
IIPOCTPAHCTBE; YMETh PACIO3HABATH NPAaBUIIbHBIE MHOIOTPAHHUKH;

- yMeTb ONEpUPOBATHh NOHATHUAMU: NPSIMOYTOJIbHAas CHUCTEMaA
KOOpJAWHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE MIPOU3BEIECHUE, YTOJI MEX]y BEKTOPAMH, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHMCIIO; HAXOAUTH C MOMOIIBIO M3YYEHHBIX
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pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEAIIOYTEHNH;

- yMeTb  OILICHUBaTb  PUCKU U
CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX
CHIDKEHHIO;

- chopmupoBaTh  MpPU3HABATH  CBOE
MPaBOM MPABO APYTHUX JIFOICH HA OMIHOKH.

(bopMyT KOOPIUHATHI CEPEeIUHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOUYKAMH;

- YMETh ONEpHUPOBAThH MOHATHAMU: Tpad, CBA3HBINA rpad, mepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaThb U OMMCHIBATH Tpadbl
Pa3IMYHBIMU CIIOCOOAMU; HCIIONIb30BaTh rpadbl MpU PELICHUH 3a/1a4;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHAMHU: COUYETAHMUE,
MEePECTAaHOBKA, YHCIO COYETAHUM, YHCIO TIEPECTAHOBOK; OWMHOM
HeroToHa; yMeTh MpUMEHATh KOMOMHATOPHBIE (DAKTHI M PaCCyXKACHUS
JUISL pellieHus 3a/aY;

- yMETh HAaxXOJUTh BEPOSTHOCTU COOBITHMH C HCIHOJIb30BAHUEM
rpadUyecKux METOJOB; MPUMEHSTh Ul peleHus 3aaad (HopMyJibl
CIIO)KEHUSI M YMHOXEHHMsS BeposTHOCTeH, QopMmyly MOIHOH
BeposITHOCTH, (opmyny bepHymnu, kKomMOMHATOpHBIE (AKTBl |
(GopMyJbl; OLEHHBATh BEPOSATHOCTH peallbHBIX COOBITUH; YMETh
ONEpUpPOBaTh MOHATUSAMM: CllyyailHas BEJIMYMHA, pacIpeieseHue
BEPOATHOCTEM,  MAaTeMaTU4ECKOE  OXHMJAHUE, JHUCIEepCUs U
CTaHJApTHOE  OTKJIOHEHWE  CIIy4alHOH  BEJIMYMHBI, (QYHKIHH
pacnpeneneHuss M IUIOTHOCTM PaBHOMEPHOIO, I0KAa3aTEIBHOTO U
HOPMAJIBHOTO  pACIpENENeHU; yMETh HCIIOJIb30BaTh CBOWCTBA
U3Y4YEHHBIX pACHpEleNIeHUi Ul pElIeHHs 3a/lad; 3HAKOMCTBO C
MOHATHSIMH:  3aKOH  OOJBIIMX  YHCEN, METOJbl BBIOOPOUYHBIX
UCCIIEI0OBAaHUM; YMETh IPUBOJAUTH IPUMEPHI MPOSBICHMS 3aKOHA
OO0JIBIIKX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- yMeTh CBOOOJIHO ONEpUPOBATh MOHATHAMM: IUIOLIANb (UTYDHI,
00BbeM (DUTYpBI, BETMYMHA YIJIa, PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH,
paccTossHUE MEXKAY MNPSMBIMH, PACCTOSHUE MEXIY IIJIOCKOCTSIMH,
I0MIa b c(pephl, MIIOIIa b TOBEPXHOCTH MHUPAMUJIbI, IPU3MBI, KOHYCA,
WInHApa, 00BeM Ky0a, NPSIMOYTOJIBHOTO Iapajulelenunena,
MUPaMHJIbI, TPU3MBbI, LUIUHApA, KOHYyCa, IlIapa; YMEHHE HaXOIUTh
OTHOIIICHHE 00BEMOB MOA0OHBIX GUTYD

OK 04 D¢ dexTrBHO
B3alMOJECHCTBOBAThL U
paboTaTh B KOJJIEKTUBE U
KOMaHJIe

- TOTOBHOCTDL IMPOTHUBOCTOATH UACOJIOTHHN

IKCTpEMHU3Ma, HallMOHAJIN3Ma,
KceHo(poOUH, AUCKPUMHMHAIIUM 110
COIMAIIGHBIM, ~ PEJIUTHO3HBIM, PACOBBIM,

HAIlMOHAJIbHBIM ITPU3HAKAM

- YMETb ONEPUPOBATh MOHATHUAMU: CIyYallHBIM OMBIT U CIy4YaiHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; yYMETh BBIYUCISTH
BEPOSATHOCTH C MCIIOJIb30BaHUEM I'pa)UYecKUX METOAOB; NMPUMEHSTh
(GopMyIIBI CIIOKEHUS U YMHOXEHHS! BEpOSTHOCTEH, KOMOMHATOpPHBIE
¢dakTel ¥ GOpMyYJIBl NPH PELICHUH 33Ja4; OIICHHWBAaTh BEPOSTHOCTH
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- chopmMupoBaTh HPABCTBEHHOE
CO3HAaHME, ’TUYECKOTO TIOBEICHUS;

- TOTOBHOCTb K TpyAy, OCO3HaHHE
LIEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

- cTaBUTh TmpoOieMbl M  3ajayu,
JIOIIyCKAIOLUE AJIbTEPHATUBHBIEC PEILICHUS;

- BIaJETh pa3IUYHBIMU CIIOCOOAMHU
OOIIIEHUS U B3aUMOJICHCTBHS;

--apryMEHTHUPOBAaHHO BECTH JMAJIOT,
YMETh CMAT4aTh KOH(IMKTHbBIE CUTYalUH;

- pa3BepHYTO U JIOTMYHO H3JIaraTh CBOIO
TOUKY 3p€HUS C UCTIOIb30BAaHUEM S3BIKOBBIX
CPEICTB;

COBMECTHAs JEATEIBHOCTD:

- MOHUMATh u HCII0JIb30BATh
IIPEUMYyLIECTBA KOMaHIHOU u
UHAUBUAYATbHON paboOThI;

- BbBIOMpaTh TEMAaTUKy M  METOMbI
COBMECTHBIX JEMCTBHHM € y4yeToM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH  KaKAOro
YJIeHa KOJIJIEKTUBA;

- KOOPJIMHUPOBATH U BBIIOJHATH PaboTy
B YCIOBHUSIX PEAIbHOTO, BHUPTYaJIbHOTO H
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- chopMupoBaTh CaMOKOHTPOJb, YMETh
IIPUHMMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/IEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
SMOLIMOHAIIBHBIM U3MEHEHUSAM U NIPOSBIIATH
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;

- copMupoBaTh COIMATIBHBIE HABBIKH,
BKJIIOUAIOIIME CIOCOOHOCTh BBICTPAUBATH
OTHOWIEHHUS C  JPYTMMH  JIIOJIbMH,
3a00TUTbCSA,  MPOSBIATH  HUHTEpPEC U
pasperiatbh KOH(PIUKTHI;

- c(hopMupoBaTh NPUHATHIE MOTHUBBI U

peabHBIX COOBITHIf; 3HAKOMCTBO CO CIyYailHBIMH BEIWYHHAMU;
YMEHUE MPUBOIUTH NMPUMEPHI NPOSIBICHUS 3aKOHA OOJBIINX YHCET B
MIPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHUSAMHU: CTEHNEHb C LEIBIM
mokaszarejieM, KOpPeHb  HATypaJbHOH  CTENEHH, CTENEeHb C
pallMOHANBHBIM  IIOKa3aTelieM, CTeNeHb C  JeHCTBUTENbHBIM
(BelIeCTBEHHBIM) MOKa3aTeseM, jJorapudm 4ducia, CUHYC, KOCUHYC U
TaHI€HC MTPOU3BOJILHOTO YHCIIA;

- yMeThb CBOOOJIHO ONEpUPOBATh MOHATHAMH: Tpa@UK (YHKIHH,
oOpatHast (yHKIMs, KOMIO3UIMSA (YHKIUMHA, JIuHEeHHas QyHKUus,
KBaJpaTudHash (pyHKIUS, cTereHHast GYHKIHS C IeJBIM TT0Ka3aTeleM,
TPUTOHOMETpUYECKHE (YHKLIMU, OOpaTHble TPUTOHOMETPHUUECKUE
GyHKIMU, TOKa3aTelbHas M Jiorapupmuueckas (yHKIUU; YMETb
cTpouth rpaduku (yHKUMH, BBIIOIHATH MpeoOpa3oBaHus IpaduKoB
GbyHKIMI;

- YMETh UCIIONIB30BaTh I'papuKu QYyHKIMHA A1 U3y4YEHUS IIPOLIECCOB
Y 3aBHCHUMOCTEH MpHU PELICHUH 3a]a4 U3 JAPYTHX yUEOHBIX MPEIMETOB
U U3 peanbHOM >KU3HM; BBIpaXKaTh (OpMyJaMH 3aBUCUMOCTH MEXKIY
BEITMYNHAMU;

- CcBOOOJHO OINEPUPOBATH MOHATUAMHU: UYETHOCTh (DYHKIIHH,
MEPUOTMIHOCTD (DYHKIIMH, OTPAaHUIEHHOCTh (PYHKIINH, MOHOTOHHOCTh
¢byHKIMH, DSKCcTpeMyM (yHKIMM, HauOojbllee U HauMEHbIee
3Ha4YeHUs (PYHKIIMU Ha TIPOMEKYTKE; YMETh MPOBOJIUTH MCCIIEIOBAaHHE
GbyHKIUY;

- YMETh HCIIOJIb30BaTh CBOMCTBA M TPapUKU (PYHKITHIH IS peIIeHus
YpaBHEHM, HEpaBEHCTB M 3ajauy C MapaMeTpamMu; H300paxkaTb Ha
KOOPJMHATHOW IUIOCKOCTM MHOXECTBA PEIICHHH ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

- yMeTb CBOOOTHO OIEPHPOBATH TOHATHAMHU: TOYKA, MpsSIMasi,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE3OK, JIyU, TNIOCKHHA yToJl, ABYTpPaHHBIN
YTOJI, TpPEXTPpaHHBIA YTroJ, TEepPEecEeKaAoNuecs, MapauiebHbIe W
CKpELIMBAIOIIMECS MPSMBIE, TapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSIMBIX B TUTOCKOCTEH, YTOJI MEXTY MPSMBIMH, YTOJI MEXTY IPSIMOH 1
IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HMCIONb30BaTh MPH
pelIeHnn 3aad u3y4eHHble (haKThl U TEOPEMBI TUNIAHNMETPHHU; YMETh
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apryMEHThI APYTHX JIIOJEU NPU aHAINA3E
pe3yabTaTOB ACATEIBHOCTH

OLICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpPE; YMETh
OIIEpUPOBATh MOHATHUAMU: MHOTOTPAaHHHUK, CEUEHHWE MHOIOTPAHHHUKA,
MpaBWIbHBII MHOTOTPaHHHUK, MpU3Ma, MNHUpamMuaa, ¢urypa u
MOBEPXHOCTh BpALICHUs, LMIMHIpP, KOHYC, Liap, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUYEHHUsI KOHYCAa U LWIMHJPA, MMapajljiebHbIE OCU WU
OCHOBAaHHIO, CEUYeHHe IIapa, IUIOCKOCTh, Kacamomascs chepsl,
UWIMHIpa, KOHYCa; YMEHHME CTPOUTb CEYEHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPbI U MIOBEPXHOCTH BPALLCHUS, X
CEYEHHUs, B TOM YHUCIIE C MOMOIIbIO JIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHSATh CBOMCTBA TI'€OMETPUYECKUX (QUTYp, CaMOCTOSTEIbHO
(dbopMynupoBaTh OINpeAeNeHus] Hu3ydaeMmblX (Uryp, BBIIBUTAThH
TUIIOTE3bl O CBOWCTBAX M MpHU3HAKaX TIEOMETPUYECKUX GUryp,
00OCHOBBIBaTh ~WJIM  ONpPOBEpPrath HX; YMEHHE  IPOBOIUTH
KJaccu(ukanuio GUryp o pazauyHbIM MPU3HAKAM, BBINOJIHAThH
HE00XOIMMBIE IONIOJTHUTENIbHBIE TIOCTPOCHUS

OK 05 OcymiectBisThb
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIMIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢
y4eToM ocoOeHHOCTeH
COLIMAJILHOTO U
KyJIbTYPHOT'O KOHTEKCTA

- MPUHATH
HalMOHAJIbHBIE,
T'YMaHHUCTUYCCKUC u
LIEHHOCTH;

- COBCPHICHCTBOBATH SA3BIKOBYIO n
YUTATEIbCKYI0 KYyJIbTYpPY KaK CpeIcTBa
B3aHMOZ[€fICTBHﬂ MCXKOAY JJFOAbMHA n
MIO3HAHUS MUPA;

- OCO3HaTb  IICHHOCTHM  HAay4HOHU
NEATEIIBHOCTH, TOTOBHOCTh OCYLIECTBIISATH
IIPOEKTHYIO U UCCIIEI0BATEIBCKY IO
JEeATEIBHOCTh NHANBUAYAIBHO U B IPYIIIIE;

- BHOCUTH KOPPCKTUBLI B JCATCIbHOCTD,

TPaUIIUOHHBIC
o0lLeyeIoBeYecKue
JIEMOKPATUICCKUE

- yMETb OINEpPHpPOBATH MOHATHAMH: CpeaHee apuMeTHUecKoe,
MeaMaHa, HanOoJbllee U HauMEHbIlIee 3HAYEHUs], pa3Max, JUCIIEpPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HAOOpa; yMEHHE H3BIICKATH,
UHTEPIPETUPOBATh MH(POPMALIMIO, NPEJICTABIECHHYIO0 B Tabaulax, Ha
auarpammax, rpadukax, OTPaXKalllyl0 CBOWCTBA  pealbHBIX
MPOLIECCOB M SIBJIICHUI; MPEACTaBIATh MHPOPMALHUIO C HMOMOIIBIO
TaOJIUIl U JUarpamMM; HCCIEI0BaThb CTaTUCTUYECKUE HAHHBIE, B TOM
quciae ¢ MNPUMEHEHHEM TIpapHUuecKuX METOA0B M DIEKTPOHHBIX
CPEJICTB;

- YMETb OIEpPUPOBaTh IMOHATUSAMU: TOYKA, NpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, JBYTPaHHBIA yroJl, CKPEUIMBAIOUIUECS MpSIMBIE,
MapajuIeIbHOCTD U MEPIEHAUKYJIIIPHOCTD NPSAMBIX U IIJIOCKOCTEH, YTOJ
MEXAy MPSIMBIMHU, YTOJI MEXAY MPSMON M IIOCKOCTBIO, YIOJ MEXIY

OLICHNBATb COOTBCTCTBUC PE3YyJIbTAaTOB INIOCKOCTAMH, PACCTOAHHUEC OT TOYKH OO0 IIIOCKOCTH, PACCTOAHHC

aejisaM, OICHUBATHL PUCKU HOCJIGIICTBI/Ifl MCXKAY MPAMBIMHA, PACCTOAHUC MCKIY IMIIOCKOCTIMU,

ACATCIIBHOCTH, - YMCTb HCIIOJIB30BATh IIPH PCHICHHUHN 3aada4 M3YyUYCHHBIC (baKTBI n
- BJIAJCTH HaBBIKaMH y‘ICGHO- TCOPCMbI IMNIAHUMETPHUH, YMCHUC OLICHUBATH Pa3MCPhbI 00BEKTOB

I/ICCHG,I[OBaTeJIBCKOﬁ u HpOGKTHOﬁ OKPYKaroIiero Mupa,

JACATCIIBHOCTH, HaBbIKaMU  pa3pCUICHUA - YMETH CBO6OI[HO OICpHUPOBATH IIOHATHUAMMU CpeaHee

HpO6J’I€M; apI/I(bMeTI/I‘IeCKOG, MCAHMaHa, HauOOJIbIIee U HaMMEHbIIIEE 3HA4YCHUAI,
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- CO3[aBaThb TEKCTHl B
dopmMarax ¢ ydeToM
uHpopManuu W  LETEBOH
BbIOMpas ONTUMAJIbHYIO
MMpEACTABJICHUA U BU3yaJIM3alluu,

- BIAJCTh HAaBBbIKAMHU I[103HABATEIbHOU
pedrekcun Kak OCO3HaHUSl COBEPIIAEMBIX
JEUCTBUN M MBICIIMTENIbHBIX MTPOLIECCOB, X
PE3yJIbTaTOB U OCHOBAHUM

pa3IuIHbBIX
HA3HAYCHUA
ayIUTOpHH,

(opmy

pa3Max, JWCIepCHsi, CTAHAAPTHOE OTKIOHEHHUE ISl ONUCAHUS
YHUCJIOBBIX JAHHBIX; YMETh MCCJIEAOBATh CTATHCTHUYECKUE HaHHBIC, B
TOM YHCJIE ¢ NMPUMEHCHHEM TIpaUUecKUX METOJOB H IJICKTPOHHBIX
CpencTB; TpadUyYecKd HCCIEOBaTh COBMECTHBIC HAOMIOJEHUS C
IMOMOUIBIO IUArpaMM pacCEeUBaHUA U JIMHEMHON perpeccuun

OK 06 ITposiBisATH
rpak 1aHCKO-
MMaTPUOTUYECKYIO
MO3HIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHUE Ha
OCHOBE TPaUILIMOHHBIX
00IIeYEI0BEYECKUX
IIEHHOCTEH, B TOM UHCIIC C
Y4ETOM TrapMOHU3AIUU
MEKHAIIMOHAJIBHEIX U
MEXPEJIUTUO3HBIX
OTHOILIEHUM, IPUMEHSATh
CTaHJIapThI
AHTUKOPPYIIIMOHHOTO
MOBEACHUS

- TOTOBHOCTb K aKTHBHOM JACATCIIBHOCTHU

TEXHOJIOTHYSCKOM H COIMATLHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTB
WHUILIMAPOBATD, IJIAaHUPOBATH n
CaMOCTOSTCIIBLHO BBITIOJIHATD TaKyIo
JIeITEIbHOCTE;

- IUIAHUPOBAaThb ¥  OCYIIECTBIATH

NEICTBHS B OKpY>KaloIllel cpejie Ha OCHOBE
3HaHUSA LeJIed yYCTOWYMBOIO  pa3BUTHUA
YeJI0BEYECTBa;

- CaMOCTOSITENIBHO  OCYIIECTBIIATh
MO3HABATENBHYIO JIESTEIbHOCTD, BBISABIIATH
npoOnemMbl, CTaBUTh H  (POpPMYyIHUpPOBATH
COOCTBEHHBIE 3a7jaud B 00pa3oBaTeIbHOU
JESITeIbHOCTH U JKU3HEHHBIX CUTYaIHsX;

- cmocoOcTBOBaTh (HOPMHUPOBAHHIO H
MIPOSIBJICHUIO IIWPOKOH SPYAULINU B pA3HBIX
o0JacTsIX 3HAHWUW, MOCTOSHHO TMOBBINIATH
CBOM 00pa3oBaTeiabHBIH U KYJIbTYPHBIN
YPOBEHB;

- c(hopMHUPOBATH, pa3BUBaTh
CHOCOOHOCTh TOHMMATh MHpP C MO3UIUU
JPYroro 4eaoBeKa

- YMETh pelIaTh TeKCTOBBIC 3a/1a4i Pa3HBIX TUIIOB (B TOM YHUCIIE HA
MPOLIEHTHI, TOJIM M YacTH, Ha JABWXKEHHUE, paboTy, CTOMMOCTh TOBapOB
W yCIyr, HAJOTH, 3aJa4d M3 00JacTh YNpPaBICHHUS JUYHBIMH U
ceMeiHbIMM (DpUHAHCAMM); COCTABJIATH BBIPAKCHHS, YPaBHEHHS,
HEpaBEHCTBA W MX CHCTEMBbl IO YCJOBHIO 3aJaud, MCCIIEOBATh
MOJTy4YE€HHOE PEelIeHUE U OLIEHUBATH MTPABIONOA00HOCTh PE3YNIBTATOB,;

- yMeThb ONEpUpPOBATh MOHATHAMHU: ONpEACICHHE, aKCHOMa,
Teopema,  CJIEICTBHE, CBOMCTBO, TIPH3HAK, JIOKA3aTENILCTBO,
paBHOCWIIbHBIE (OPMYIHPOBKH; YMETHh (hopMynupoBaTh oOpaTHOE U
NPOTUBOIIOJIOKHOE  YTBEPXKICHUE,  TNPHUBOAUTH  TNPHUMEPHl |
WCTOJNB30BaTh METOJ MaTeMaTHYeCKOM WHAYKUWH; TPOBOAUTH
JOKa3aTeIbHbIE pAacCy)KACHUs TpH peIIeHHH 3aj1ad, OLCHHUBAThH
JIOTHYECKYIO MPABUIBHOCTH PACCyKICHHIA;

- YMETh CBOOOIHO OTIEPUPOBATH MOHIATUSIMH: TIOCIEA0BATEIbHOCTD,

apudmernueckass  Mporpeccus, TI'eOMETpPHUYecKas  MPOTPECcCHs,
OeckoHeYyHO YyObIBaromass TreoMeTpuueckas MpOrpeccus; yMeTb
3a/aBaTh IOCJEN0BAaTEIIbHOCTH, B TOM YHCIE C TOMOIIBIO

PEKYPPEHTHBIX (HOpMYJT;

- yMeTh BBIOMpATh MNOAXOAAIIMA METOJ JJsl pelIeHHs 3a]auM;
MIOHVMMAaHHWE 3HAYMMOCTH MAaTEMATHKM B W3Y4YCHHHM INPUPOIHBIX U
OOIIECTBEHHBIX TIPOIIECCOB W SIBIICHHH; yMETh paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMETb IPHUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUMCKOM M MUPOBOU
MaTEeMaTUYECKOU HAyKH
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OK 07 CogeiicTBoBaTh
COXPaHEHUIO OKpYKarolen
Cpelibl,
pecypcocOepexeHuIo,
MIPUMEHSTh 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,
3¢ PEeKTUBHO EHCTBOBATH
B Upe3BbIUANHBIX
CUTYaLUsAX

- HE NMPUHUMATD JEUCTBUS, IPUHOCSIINE
BpEJ OKpYJKaroUlei cpene;

- YMETb IIPOrHO3UPOBATH
HeOIaronpusTHoIC IKOJIOTUYECKHE
MOCJIEACTBUS peIIPUHUMAEMbIX
JNENCTBUMN, IPEAOTBPAILATh UX;

- pacllUpUTh OMbBIT  JIE€ATEIbHOCTH
9KOJIOTMUYECKOI HAIPaBICHHOCTH;

- pa3pabarpiBaTh IUTAH  PEIICHUSA
poOJIEeMBbl C YyYETOM aHAJINW3a MMEIOLINXCS
MaTepUaIbHBIX u HeMaTepualbHbIX
pecypcoB;

- OCYUIECTBJISITh  Li€JI€HANpPaBICHHBIN
MOUCK IIE€peHoca CPEeACTB U CHOCOOOB
NecTBUS B IPO(ecCHOHANIBHYIO CPELY;

- yMeTb IEPEHOCUTHb 3HAaHUSI B
[I03HABATENbHYIO U IPAKTHUYECKYIO 00JIacTH
KU3HECATEIBHOCTH;

- mOpemiaratb  HOBBIE  IIPOEKTHI,
OLICHMBATh UACH C TMO3ULUU HOBU3HBI,
OpWUTMHAJIBHOCTH, MIPaKTUYECKOMN
3Ha4YUMOCTH;

- JaBaTb OLCHKY HOBBIM CHUTYyallUsIM,
BHOCHUTL KOPPCKTHBBI B ACATCIbHOCTD,
OLICHUBATDH COOTBETCTBHC PE3YJIBTATOB
OCIIAM.

- yYMeThb OIEpUPOBaTh NOHATHSAMH: (QYHKIHUS, HENpephIBHAS
(GyHKUMSA, MPOU3BOAHASA, MEepBOOOpa3Hasi, ONpPENCICHHBI HHTErpa;
YMETb HaXOAWTh NMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIMUA, UCTIONB3YS
CIpPaBOYHBIE MaTEpHallbl; HCCIENOBaThb B MPOCTEHIIUX CIIydasx
(GyHKIMM Ha MOHOTOHHOCTb, HaXOAUTh HAauOOJIbIINE U HaUMEHBLINE
3HaYeHUss  (QYHKUUH;  CTPOUTh  TIpadUKd  MHOTOWIEHOB  C
WCIOJIb30BAaHUEM allllapaTa MAaTeMaTH4YEeCKOro aHalu3a; MPUMEHSTh
IIPOM3BOJHYIO IIPU PELICHUN 337a4 Ha JBUKCHHE; PEIIaTh PAKTUKO-
OpUEHTHPOBAHHBIE 33/1a4M HA HaWOOJbIINE U HAUMEHbIINE 3HAYEHUS,
Ha HaXO0KJIEHUE IyTH, CKOPOCTU U YCKOPEHMSI;

- YMETb ONEpUPOBATh MOHATHUSMHU: JABM)KEHHE B IPOCTPAHCTBE,
noJo0HbIe (GUryppl B MPOCTPAHCTBE; HCIOJIB30BaTh OTHOLICHUE
iouaiel MoBepxXHoCcTed U 00bEMOB NOJIOOHBIX (PUTYp MIPU pELIEHUH
3azay;

- YMETh BBIYUCISATH I'€OMETPUYECKHE BEIMYMHBI (IUIMHA, YroJ,
I0Iaab, 00beM, IUIOIIAJb MOBEPXHOCTH), HCIOJB3YS H3yUEHHbIE
(hopMyJITBI U METOJIBI;

- yMETb ONEpUpPOBaTh MHOHATUSAMH: HENPEPBIBHOCTh (YHKIIHUH,
acuMNTOTHl Tpaduka (yHKIUU, IepBas U BTOpas MPOU3BOAHAS
(GYHKIMH, TeOMETpUYECKUH M (PU3MUECKUI CMBICT MPOU3BOIHOMH,
nepBooOpaszHas, OIpeleJeHHbIH MHTerpaig; yMeTb  HaXOAUTh
acUMIITOTHl Tpaduka (YHKIMHM; yYMEHHE BBIUUCIATH INPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YaCTHOTO ¥ KOMITO3ULIUU (DYHKUINN, HAXOAUTD
ypaBHEHHE KacaTeJabHOH K rpaduky GpyHKIuY;

- YMETb UCIOJIb30BaTh MPOU3BOIHYIO AJISl UCCIEIOBaHUS (PYHKIIHM,
JUISL HaX0XKJIEHUSI HAWJTY4IIEero PEeIIEHUs B IPUKIAHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMUYECKUX U (PU3NUECKUX 3aauax, AJis ONpeIeeHHs
CKOPOCTM U YCKOpPEHHs; HaXOIUTh IUIOMAAXM U 00BbeMbl (uryp c
MOMOUIBI0 MHTErpajia; MNPUBOJUTH MPUMEPHl MaTeMaTUYECKOTO
MO/JICIUPOBAHUS ¢ IOMOIIBIO TU(HepeHINATBHBIX YPaBHEHUH;

- yMeTb CBOOOJIHO OINEpPUPOBATH MOHATHSAMH: MPSIMOYTOJbHAs
CUCTEMAa KOOpAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, POU3BE/IEHUE BEKTOpa HA YMCIIO,
pasJio’keHHe BEeKTopa 1o 6a3ucy, CKalIsgpHOoe MPOU3BEIeHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEX]Ty BEKTOpAMU; YMEHHE UCIOIb30BaTh
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BEKTOPHBI M KOOPAWHATHBIA METOH Ui PEHICHUS TEOMETPUYECKHX
3aj1a4 ¥ 3a7a4 JPYTUX Y4eOHBIX MPEAMETOB; OTIEPHPOBATH TOHATUSMHU:
MaTpuna 2X2 u 3X3, onpeeanTeNb MAaTPHUIIB], TEOMETPUIESCKAN CMBICIT
OIIpeIeNIUTENS

[1IK 1.1. CoOupatsb u
o0pabaThIBaTh
OTIEPATUBHYIO
UHpOPMAIIHIO O

LIpE!?aBI)ILI.':lI\/'IHI)IX CUTyalluiIX.

-TOTOBHOCTb K aKTHBHOM JACATCIIBHOCTHU

TEXHOJIOTHYECKOM " coIMaJIbHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTh
WHULIUUPOBATb, IJIaHUPOBATH H
CaMOCTOSATEILHO BBINOJIHATE TaKyro
JIeSITEIIbHOCTD;

- IJJAaHUPOBaTh M OCYIIECTBISATH

JEUCTBUS B OKPY KAIOLLEH Cpelle Ha OCHOBE
3HaHUSA LeJIed yYCTOWYMBOIO  pa3BUTHUA
4eJI0BEYECTBA;

- CaMOCTOSITEIILHO OCYILECTBIIATH
IIO3HABATEJIbHYIO JEATEIBHOCTD, BBIABIIATH
npoOJaemMbl, CTaBUTh H  (POpMyIHUpOBaATH
COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHOM
JESITEJIbHOCTH U )KMU3HEHHBIX CUTYALMSIX;

-yMeThb CBOOOJHO OINEPUPOBATH MOHATHAMH: MPSMOYIOJIbHAas
CUCTEMAa KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEIEHHE BEKTOpa Ha YHUCIIO,
pasiio’keHHe BEKTopa 1o 6a3ucy, CKalIspHOe IPOU3BECHNE, BEKTOPHOE
MIPOM3BE/ICHNE, YroJl MEXAYy BEKTOpaMM; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPIMHATHBIA METOJ Il PELICHUs N€OMETPUYECKHUX
3a/1a4 U 33]1a4 JpYruX y4eOHbIX MPEIMETOB;

- YMETh OINEpUpOBaTh MOHATUAMU: rpad, cBsA3HBINA rpad, aepeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 3a/laBaTh U ONKCHIBATH Ipadbl
pa3UYHBIMU CIIOCO0AaMU; UCIIOIB30BATh I'padbl IPU PEIICHUH 3aa4;

IIK 1.2. Cobupatb
WH(pOpPMAIIHIO U OIICHUBATH
00CTaHOBKY Ha MECTe
YpE3BBIYANHON CUTYAIIUH.

-OCYyIIECTBIATh eNICHAIIPaBICHHBII
HOWCK TIepeHOCa CpeICTB M CII0OCOOOB
JEUCTBHS B MPOPECCUOHATBHYIO CPELLY;

- YMETH MEPCHOCUTDH 3HaHUA B
MIO3HABATEJIbHYIO U MPAKTUIECKYIO 001aCTH
KHU3HEACATCIIBHOCTH,

- mpenjaratb  HOBBIE  TPOEKTHI,
OI[CHMBAThL HJEH C IIO3UIHH HOBU3HLI,
OpPUTHHATILHOCTH, MPaKTUYECKOMN
3HAYNMOCTH;

- JaBaTb OLCHKY HOBBIM CUTYALUAM,
BHOCHTBb KOPPCKTHUBEI B JACATCIBHOCTD,
OLICHUBATb COOTBCTCTBHUC PE3YJIbTATOB
OCJISIM.

-yMETb ONEPUPOBATH MOHATUAMU: JBHXKEHHUE B IPOCTPAHCTBE,
nofo0Hble (GUTYpbl B MPOCTPAHCTBE; HCIIOJIB30BATH OTHOLICHHE
IUIOIIAIeH MoBepXHOCTEH U 00BEMOB MOJOOHBIX (PUTYDP NMPH peIIeHUU
3azay;

- YMETb BBIYUCIATH T€OMETPUYECKHUE BEIMYUHBI (JJIMHA, YTOII,
wiouaab, 00beM, IUIOIIAAb TOBEPXHOCTH), HCIOJIb3YS H3yYEHHBIE
(hOpMyIIBI B METOJIBI;
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[IK 1.3 OcymuiecTBasTh
ONEepPaTUBHOE
IJTAHUPOBAHUE
MEPOIPHUATHUH 110
JIUKBUJALMH TTOCIICACTBUI
YPE3BBIYANHBIX CUTYALIUM.

BBIJIBUTaTh HOBBIE HJEH, MpeagaraTh
OPUTMHAJIBHBIE MOAXObI U PELICHHUS;

- UMEThb BHYTPEHHIOIO MOTHUBALMIO,
BKJIFOUAIOLIYIO0 CTPEMIICHUE K JOCTHKEHUIO
Heau u ycIexy, OITHMU3M,
WHUIMATUBHOCTh, YMEHHUE JIEMCTBOBATb,
HCXOJIS M3 CBOMX BO3MOKHOCTEH

- HaxOJWTh HaWOONbIINE W HAaUMEHbBIIWE 3HAUYCHUS (QYHKIUH;
IIPUMEHATH IPOU3BOJHYIO MDY PELICHUU 3a1a4 HA JIBW)KCHUE; PEILATh
MIPaKTUKO-OPUEHTHPOBAHHBIE 3a/1a4l HA HauOOJIbIINE U HAUMEHBIINE
3HAYCHMs], HA HAXOXKJICHUE IIyTH, CKOPOCTU U YCKOPEHUS;

TIK 1.4.
Opranu3oBbIBaTh U
BBIIIOTHATE IEUCTBUS 1O
JIMKBHUJIAIIMHU TTOCJICICTBUI
YPE3BBIYANHBIX CUTYALIHM.

- ApryMEHTUPOBAHO BECTH JUAJIOT, YMETh
CMATYaTh KOH(MIUKTHBIE CUTYAIIUH,

- Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO
TOYKY 3PEHUSI C UCIIOJIb30BAaHUEM S3BIKOBBIX
CPEJCTB;

COBMECTHas ACATCIbHOCTD:

- IMOHUMATh i HCII0IL30BaTh
MPEUMYIIIECTBA KOMAaHIHOI Hu
WHJUBUTyAIbHOU PabOTHI;

- BBIOMpaTh TEMAaTUKy H  METObI
COBMECTHBIX JCHCTBHIA C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH  KaXKJ0ro
YJIeHa KOJIJICKTUBA;

- KOOPJAMHHUPOBATh U BBIMOJHATH PabOTy
B YCJIOBHSIX pEaJbHOTO, BUPTYaJIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

- chopMUPOBATH CAMOKOHTPOJIb, YMETh
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHUE, CIOCOOHOCTH aaNTHPOBATHCS K
AMOIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIIATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;

-YMETh HCIIOI30BaTh MPOU3BOIHYIO JIJISl UCCIICIOBAHUS (DYHKITHH,
JUTS. HAXOXKICHUS HAMITYUIIerO PEIICHUs B MPUKIIAHBIX, B TOM YHCIIE
COLIMATTbHO-PKOHOMUYECKUX U (PU3UYECKUX 3a1auax, ISl ONPEICIICHUS
CKOPOCTH M YCKOPCHUS;

-HAXOJUTh TUIOMIATU W 00BEMBbI (PUTYp C MOMOIIBI0 WHTETpAlIa;
MPUBOIUTH MPUMEPHl MATEMATUICCKOTO MOJICTTMPOBAHUS C TIOMOIIBEO
g depeHIMaTbHBIX YPaBHEHUH;

IIK 1.5. O6ecnieunBath
0€3011aCHOCTD JTUYHOTO
COCTaBa MPH BBITIOJTHEHUT
aBapUIHO-CIIACATEIbHBIX
pabor.

CaMOCTOSATEIHLHO
AKTyaJIM3UPOBATH
paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh  COOTBETCTBUE  PE3YJIbTATOB
LeJIAM, OILICHUBATh PHUCKH TOCIEICTBUN

dbopMynupoBatb U
npobnemy,

-yMeTh BBIOWpATh TOAXOMSIIMA METOJ I PEIICHHUS 3a1adyu;
IIOHMUMaHUE 3HAYMMOCTHM MAaTEMATHKA B WU3YYEHUH IPUPOJHBIX U
00IIIeCTBEHHBIX TPOIIECCOB U SIBJICHUI;

20



21

JACATCIIBHOCTH,
- pa3BHUBATL KPCATUBHOC MBIIIIJICHUEC ITPU
peUICHUHN KU3HCHHBIX HpO6HCM;

IIK 2.1. IIpoBoauTs
MOHUTOPUHT
MTOTEHIMAIBHO OIACHBIX
IIPOMBIIIICHHBIX 0OBEKTOB.

- IJJAHUpPOBaTb M OCYILIECTBIATH
JEUCTBUS B OKPYIKAIOLLEH Cpelle Ha OCHOBE
3HAHUS UEJNed YCTOWYMBOIO Pa3BUTHUS
YeJI0BEUECTBA;

- YMETb UCIOJIb30BaTh MPHU PELICHUU 3aJad U3y4eHHbIe (DaKThl U
TEOpEeMbl IUIAHUMETPUM; YMEHHUE OIICHWBAaTh pa3Mepbl OOBEKTOB
OKPY’KaroIlEero MUPA;

-yMeTb BbIOMpPATh MOAXOIAIIMNA METOJ s pELICHHs 3ajauu;
IIOHUMAHHE 3HAYUMOCTH MAaTEMaTHKH B WM3Yy4YEHUM IPUPOIHBIX H
0O0I1IECTBEHHBIX IPOLIECCOB U SBJICHUH;

[IK 2.2. IIpoBoauTH
MOHHUTOPHHT TIPHPOTHBIX
00BEKTOB.

CaMOCTOSITENILHO OCYILECTBIISATD
IMO3HAaBATCIbHYIO ACATCIbHOCTD, BBIABIIATH
npobaemMbl, CTaBUTh M  (QOPMYIHPOBATH
cOOCTBEHHBIE 3aj]aul B 00pa30BaTeIbHON
ACATCIIbBHOCTU U JKU3HCHHBIX CUTYallUAX,

YMETh MCIOb30BaTh Tpapuky (YyHKIMNA IS H3y4EHUs! MIPOLIECCOB
1 3aBUCUMOCTEH MPH peUIeHUH 3a7a4 U3 APYTUX yU4eOHbIX IPEIMETOB
U U3 peaNbHOM >KU3HM; BBIpaXKaTh (OpMyJaMH 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

1K 2.3.
IIporuo3zuposats
Ype3BbIYaliHbIE CUTYalluu U

-BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh  COOTBETCTBHE  PE3YJbTATOB
LEJIAM, OIIEHWBAaTh PHUCKU TMOCJIEIACTBHI

-yMeTb ~ CBOOOJAHO  ONEpPUPOBATH  MOHATHIMHU: cpenHee
apupMeTHyecKoe, MeiuaHa, HauboJiplliee U HaMMEHbIIEe 3HAYCHUS,
pa3max, JUCIEepCUs, CTAHJAPTHOE OTKJIOHEHWE [UIs ONMCaHUs

UX TOCIIEJCTBHUS. NESITENIbHOCTH; YHCIJIOBBIX JAHHBIX; YMETh MCCIEAO0BAaTh CTAaTUCTUYECKUE IAHHBIE, B
- BIIAJIETh HaBbIKAMU  y4yeOHO- TOM YHUCJIE C MPUMEHEHHEM rpapUuecKux METOIOB U 3IEKTPOHHBIX
HCCIIEN0BATEIIBCKON U IPOEKTHOU CpeAcTB; TpaduuecKd HccIeoBaTh COBMECTHBIC HAONIOJCHUS C
NEATEIbHOCTH, HAaBBIKAMHU  Pa3pelICHMs ITOMOIIBIO AMarpaMM PacCEUBaHUs U IMHEHHON perpeccuun
npooem;
1K 2.4. OcymiecTBIsTH - YMETH IIPOTHO3UPOBATH -yMEHUE CTPOUTh TpadUKH U3YUYEHHBIX (YHKIUH, HCIOJIB30BAThH
MIEPCIEKTUBHOE HeOIaronpusTHeIE JKOJIOTUYECKHUE rpaduKy MPH U3yYEHHH MPOILECCOB U 3aBHCUMOCTEH, NpU peIIeHUH
IIJIJAHUPOBAHUE MIOCJIEACTBUS IIpEIIPUHUMAEMBIX 3a/a4 U3 JpYyrux yuyeOHBIX MPEeIMETOB M 3aJau U3 peajbHOU JKU3HU;
pearupoBaHus Ha NEICTBUI, IPEIOTBPAILATD UX; BBIpaXaTh (OPMYyIaMU 3aBUCUMOCTH MEX/ly BETMUYMHAMU;
Yype3BblYaiiHble CUTYaIUH. - paclIMpUTh OMNBIT  JEATEIBHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;
- pa3pabarpiBaTh IUIAH  PEIICHUS

HpO6J’I€MBI C YUCTOM aHaJIM3a MMCIOIIUXCA
MaTCpHUAJIbHBIX U HCMATCPUAJIIbHBIX
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pecypcoB;

[IK 2.5. PazpabatbiBaTh
U IPOBOJIUTH MEPOIIPUSITUS
10 NpopUIAKTUKE
BO3HUKHOBEHHS
YPE3BBIYANHBIX CUTYALIUM.

- IJAaHUPOBaTh U  OCYILIECTBIATh
JICUCTBUA B OKPY>KAIOIIEH cpe/ie Ha OCHOBE
3HAHUS Leled YCTOWYMBOIO pa3BUTHUS
YeJI0BEUYECTBA;

- CaMOCTOSITENIbHO  OCYIIECTBISTh
IMO3HABATCIbHYIO ACATCIbHOCTD, BBIABIIATH
npoOJIeMbl, CTaBUTh U (POPMYIUPOBATH
cOoOCTBEHHBIE 3aJjaud B 00pa3oBaTeIbHOU
JeSITeIbHOCTH U )KU3HEHHBIX CUTYalMsX;

-yMETb HCCIIE[OBATh CTAaTUCTHYECKHWE AAHHBIE, B TOM YHUCIE C
MPUMEHEHUEM TIpaUyecKuX METOAOB U JJIEKTPOHHBIX CPEACTB;
rpadUuecKd HCCIIEOBATh COBMECTHBIE HAOIOJCHUS C TOMOIIBIO
JIUarpaMM pacCEenBaHUs U JIMHEUHOW PErpecCcuu
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30BATEJIBHOM JUCIIUILINHBI

2.1. O6beM AUCHUILIMHBI U BUABI Y4e0HOIi padoThI

Buj yueOHoii padoThl

Oovem ¢ uacax

O0bem o0pa3oBaTebHOI MPOrpaMMBbl AU CHHUIIIMHBI 201
BT. 4.

1. OcHoBHOe coaep:xaHue 170
BT. 4..

TEOPETUIECKOE O0yUeHUE 80
MPAKTUIECKHUE 3aHATHS 90
2. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJepaKaHue (coAep:KaHue 20
MPUKJIATHOT0 MOYJIAA)

BT. U..

TEOPETHYECKOE 00yUeHne 10
MPaKTUYECKHUE 3aHSITUS 10
WHIUBUIYATBHBIA IPOEKT (Oa/Hem) -
Koncyabranumn 5)
IIpomexyTounas arrecTanus B (popme 3K3aMeHa BO 2 cemecTpe 6
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2.2 TemaTHuyeCKHUii NJIAH U collep:KaHue 00111e00pa30BaTEeIbLHOM TMCUMILTHHBI

HaumeHnoBanue O0bem
Copepxanue y4eOHOro MmarepuaJa u popMa OpraHu3anMu AesiTeTbHOCTH 00y4al0 I XCs
pa3/iesioB H TeM 4acoB
1 2 3
Paznen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKO0JIbI. Pa3BuTHE NOHATHIA 0 YK CciIe 12
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJia OK, IIK 2
Henu u 3a1aun ba3oBbie 3HAHKS U YMEHHS [10 MAaTEMATHKE B TOBCETHEBHOM M IPO(PECCHOHATIBHOMN ACATEILHOCTH OK 01-07
MaTeMaTUKU pU K1.2
OCBOCHHH TemaTuka yueOHbIX 3aHATHIA 2
CIeLUaTbHOCTH = =
1.MaremMaTHKa B IOBCEJHEBHOM U MpodecCuOHaNbHOM A TeIbHOCTH 2
Tema 1.2. Conep:xanue yueOHOro Mmatepuajia OK, IIK 2
Lemnsre, JlelicTBUS HaJ| OJIOKUTEIBbHBIMHU, OTPULIATEIIbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMH U 1€CATUYHBIMU OK 01-07
PallHOHAIBHBIC U npo0siMu. PopMyIIbl COKPALIEHHOTO YMHOXKEHUS. [1IK1.2
ACUCTBUTCIIEHBIC TemaTuka y4eGHbIX 3aHATHIA 2
qHcia U ACUCTBUS HaJ - - 2
HIMH 1.[leiicTBus HaJ pallMOHAILHBIMU U JICHCTBUTEIHHBIMH YHCIIAMH
Tema 1.3. Conep:xaHue yueOHOro MaTepuaJia OK, IIK 2
YpaBHeHuUs U Jluneiinble, KBaJipaTHbIE, TPOOHO-TMHEWHbIE YpaBHEHUS U HEpaBeHCTBA. CIIOCOObI peIIeHHs CUCTEM OK 01-07
HEPaBCHCTBA. JUHENHBIX ypaBHEHUH. CUCTEMBI INHEWHBIX HEPABEHCTB. I1K1.2
CucTemMbl ypaBHCHHH | TemaTHKa yu4eGHBIX 3aHATHI 2
1 HCPABCHCTB. 1.YpaBHeHus u HepaBeHCTBa. CUCTEMBI YpPaBHCHU U HEPABEHCTB 2
Tema 1.4. Conep:kanue yue6HOro MaTepuaia OK, IIK 2
[IponieHTHBIE OK 01-07
BEIYMCICHHS IIpocTble MpOLEHTHI, pa3Hble cIOCOObI X BbIUUCIIEHUs . CIIOKHBIE TPOLIEHTHI K12
TemaTuka y4eOHbIX 3aHATHI 2
1.IlpolieHTHBIE BEIYUCIICHUS 2
Tema 1.5. IIpogeccuoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE OK, IIK 2
I'eomerpus Ha Buns! mitockux ¢uryp u ux coiictaa. IlpakTuko-opueHTHpOBaHHBIE 337a4l B Kypce T€OMETPHH:
IUIOCKOCTH B MIPUMEHEHNE 3HaHUH MNTAHUMETPUU TIPU BHIMIOJIHEHUH PACUETOB B MPO(ecCHOHAIBHBIX 3ajauax. OK 01-07
HPHUKIAIHBIX 3a1a9aX | BprqucneHue miomaar aBTOMOOMIBHOTO JUCKa 0 paauycy. [logbop mopiiHei K uIHapam, T11IK1.2

BBIYMCIICHHE 3a30pa MeX1y HUMHU. HaHneceHue pa3MeTKu Ha 3arO0TOBKY OyAyIen AeTa,
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npeABapuTeNbHbIEC BbIUMCIICHUs. V3MepeHre BHYTpEHHEN TIOCKOCTH HUIUHIPA, CTEPKHS KIIAaHOB
JI0 CaMOM TIJIOCKOCTH IIHHIpa. M3MepeHus nuaMeTpa WINHAPA B IBYX MEPIICHIUKYIISIPHBIX
IJIOCKOCTSIX U B YETHIPEX Mosicax.

AHann3 COOTBETCTBUS ITUPUHBI YCTAHABIMBAEMON IIMHBI U TUAMETpPA JHCKA.

TemaTuka y4eOHBIX 3aHATHI 2
1.I'eomeTpust Ha MIIOCKOCTU B MPUKJIAJHBIX 3a7adax
Tema 1.6. Conep:kanue yueGHOro MaTepuaa OK, IIK 2
BxoaHoii KOHTpOJIb OK 01-07
Brruucnenus u npeoGpasoBanus. [IponieHTsl. YpaBHEeHUs 1 HEpaBEeHCTBA. | 'eoMeTpus Ha IIIOCKOCTH. K12
TemaTnka y4eOHBIX 3aHATHI 2
Pemenue 3anau. KontponsHas padota
Pazjnen 2. Kopuu. Crenenu. CreneHHasi QyHKIus. 12
Tema 2.1. Oyukuuy, | Coaep:kaHue yueGHOro MaTepuaia OK, IIK 2
UX CBOWCTBA. N ¢ oors R
O6mnacTp onpeneaeHus: U MHOXKECTBO 3HaueHUH QpyHkuuid. YHETHOCTD, HEYETHOCTD, IEPUOIUYHOCTh OK 01-07
CrniocoOblI 3a1aHus . o
b . ¢ynkuuid. CriocoOsl 3ajaHus QYHKIMHA. [IK1.1-1.5
YHKIHH ~
TemaTuka y4yeOHbIX 3aHATHI 2
1.®ynkuuy, ux coricTBa. CriocoOsl 3aanHus GyHKIMNA
Tema 2.2 TpogeccHONANLHO-OPHEHTHPOBAHHOE COEP/KAHME OK, IIK 2
Hocrpoenne u 9TeHHE | [padukn (GyHKIEHA OPY H3YYEHHH TPOLECCOB M 3aBHCHMOCTEH, MPH PELICHHH 3a1ad W3 JAPYTHX
rpaukoB QyHKIHii B y4eOHBIX TPEIMETOB W 33/1a4 U3 pPEaNbHON KH3HU; BhIpaXKeHHE (OpMyJaMU 3aBUCUMOCTH MEXKIY
IIPUKIaIHBIX BenuurHaMu. UteHue rpadukoB paBHOMEPHOTO JIBUKEHUS, PAaBHOYCKOPEHHOTO JBHKEHHS. 3aMephl
MOIIHOCTH IMMUKOBBIX 000POTOB JIBUTATENS Ha CTEHIaX, aHauu3 rpaduka. Urenue rpadukos: ypasaenue | OK 01-07
3afiagax OTIpeIeJICHUS TIePEMEIICHUS MTOPIIHS B 000 MOMEHT BpeMeHH, rpaduk m3meHeHus nepememtenus; | [1K1.1-1.5
ypaBHEHHE ONpEIeNICHHsI CKOPOCTH MOPIIHS B JIF000 MOMEHT BpeMEHH, rpaduK U3MEHEHUS CKOPOCTH;
ypaBHEHHE OTpEACTICHUs YCKOPEHHS TOPITHS B JIIOOOH MOMEHT BpeMEHH, rpadpuKk M3MEHEHUS
YCKOPEHHUs
TemaTuka yuyeOHbIX 3aHATHI 2
1.IToctpoenue u urenne rpadukoB GyHKIUN B MPUKIAIHBIX 3a7adax
Tema 2.3. Conepskanue yueOHOr0 MaTepuaia OK, IIK 2
ApupmeTHIecKuii [TonsiTHe KOpHS N-OM CTENEHM U3 AeHCTBUTENBHOrO yncia. CBONCTBA KOPHS N-0i1 cTENEeHU. OK 01-07
KOpEHb 1 €TO [Ipeo6pa3oBanue uppaioHaIbHBIX BHIPAKEHUIN [IK1.1-1.5
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CBOICTBa TemaTnka y4eOHbIX 3aHATHIA 2
1.ApudmeTnueckuii KOpeHb U €ro CBOWCTBA
Tema 2.4. Conepskanue yueGHOro MaTepuasa OK, IIK 2
Crenennas QYHKUMA, | Crenennas GyHKius, ee cBoiicTBa 1 rpaduk. OyHKIME ¥ = VX X CBOICTBA 1 rpauKL. OK 01-07
e€ CBOHCTBA M TPAGHK | []peoGpasoBanue rpadMKOB CTENICHHBIX (YHKIIHIA. IK1.1-1.5
TemaTnka y4eOHBIX 3aHATHI 2
1.Crenennas ¢pyHKuus, €€ CBOUCTBA U rpaduk
Tema 2.5. Conep:xanne y4e0HOro MaTepuajia OK, IIK 4
HppamuonanbHeie PaBHOCWIBHOCTH MPpAallMOHATIBHBIX YPABHEHUI U HEPABEHCTB. MeTobl ux pemenus. Pemenne OK 01-07
YpaBHCHUS U UPPALMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB. I1K1.1-1.5
HCpaBCHCTBA TemaTuka yueOHBIX 3aHATHIA 4
1.MppaunoHanbHble ypaBHEHHs U HEPABEHCTBA
2.Peienue uppanvoHaJIbHbIX YPAaBHEHUN U HEPABEHCTB
Pa3gen 3. Iloka3zarejbHast GQyHKIMA 12
Tema 3.1. Conepskanue y4eGHOr0 MaTepuasa OK, IIK 2
IokazaTenpHas CreneHb ¢ MPOU3BOJILHBIM JICHCTBUTEIBHBIM TOKa3aTelieM. B3anmHo oOpatHbie GhyHKIUH. ['paduku
yHKIms, ee B3aUMHO 00paTHBIX QyHKIMA. OnpeneneHne noka3aTeIbHON (QYHKINY, €€ CBOUCTBA U TpaduK. OK 01-07
5 3HaKOMCTBO C MPUMEHEHHUEM TTOKa3aTeIbHOU (DYHKIMH. Perenne moka3aTelbHBIX YpaBHCHUN K 1.3-1.5
CBOUCTBA (YHKIMOHATIBHO-TPaQUUECKUM METOJIOM.
TemaTnka y4eOHBIX 3aHATHI 2
1.IToka3aTtenbHast GyHKIHS, €€ CBOWCTBA
Tema 3.2 Conep:kanue yuefHOro MaTepuaia OK, IIK 4
HokazarenbHbIe [TokazarenbHble ypaBHEHUS. PelieHne noka3aTelbHbIX YPaBHEHUH METOJIOM YpaBHUBAHUS
YPaBHCHUA 1 IOKa3aTeJIed, METOIOM BBEIHECEHHS OOIIEr0 MHOKHUTENA 34 CKOOKH, METOIOM BBEJICHUS HOBOI OK 01-07
HCPAaBCHCTBA U NepeMEeHHOH, (yHKIIMOHATBHO-TPaQHUIECKUM METOJOM. MeTO1 MHTEPBAJIOB /ISl pEIICHUS [IK 1.3-1.5
MCTOJbl X PCUICHUS | HepaBeHCTB. PelieHne mokas3aTebHbIX HEPABEHCTB.
TemaTuka y4eOHBIX 3aHATHI 4
1.Iloka3aTenbHblE YpaBHEHUS U HEPABEHCTBA M METOJIbI UX PELICHHUs
2.Pemienne nokasaTenbHbIX YPABHEHUI U HEPABEHCTB
Tema 3.3. Cozeps:xanne y4eGHOro MaTepHaJa OK, IIK 2
Crcrembr Pemenune cucTeM MoKa3aTe/ibHbIX YPaBHEHHI U HEPABEHCTB OK 01-07
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MOKa3aTeIbHBIX K 1.3-1.5
YPaBHCHHH 1 TemaTnka y4eOHBIX 3aHATHI 2
HCPABCHCTB 1.CucteMbl OKa3aTeNbHbIX YPaBHEHUI U HEPABEHCTB
4. HOHAJIbHO-OPHMEHTHPOBAHH a HH
Tema 3.4 IpodeccuoHaIbLHO-0pHE OBaHHOE cOJep:KaHue OK, IIK 2
[Toka3zarenbHas N
byHKIIA B Pemenue 3a1ay Ha BOCCTAaHOBUTEIbHBIC IPOIECCHI: POCT KOJIMYECTBA OAKTEPHil, KOJTMYECTBA
NPUKITATHEX 3a7auax | APEBECHHBI, KOIHYECTBA PaHOAKTUBHOTO BEIIECTEA, H3MEHEHNE KOIIMMECTBa HACENCHU, TETIOBhIe OK 01-07
IpoIecChl. BhIunciaeHne mpoleHTa eKeroJHoi aMOpTHU3alud CTOUMOCTH 000Dy IOBAHHS 1K 1.3-1.5
aBTOMACTEPCKOI 10 opMyJie CII0KHBIX TPOLIEHTOB, UCIOJIb3Ysl KOHKPETHbBIE TaHHbIE
TemaTuka y4eOHbIX 3aHATHI 2
1.IToka3aTenpHast QyHKIHS B IPUKIAIHBIX 3a/1a4ax
Tema 3.5. Conep:xanue yueOHOro MaTepuaJia OK, IIK 2
[oka3zaTenbHast . OK 01-07
Pemenue nokazarenabHbIX YpaBHEHUN U HEPABEHCTB, CUCTEM I10Ka3aTEJIbHBIX HEPABEHCTB
byHKIHS. [IK 1.3-1.5
TemaTnka y4eOHbIX 3aHATHI 2
Pemenue 3anau. KonrponbHas pabota
Pa3nea 4. Jlorapugmsl. Jlorapupmuyeckas pyHkumus 14
Tema 4.1 Coaepsxanue y4eOHOro MmaTepuaJia OK, IIK
Jlorapudm yrcna u . . . OK 01-07 2
eI CBONCTBA Jlorapudwm, cBoiicTBa norapudma. JlecaTHUHBIN U HATypanbHbIH Torapudm, uncio e. OCHOBHOE K 1.3
' JorapupMuIecKoe ToxIecTBO. [IpeodpazoBaHme TOrapupMUUECKIX BBIPAKEHHH. K1 4
TemaTuka y4eOHBIX 3aHATHI 2
1.Jlorapudm uncna u ero CBOMCTRBa.
Conep:xxanue y4e0HOIro MaTepuasia OK, IIK 2
Tema 4.2 OK 01-07
TTpeoGpasoBate Omneparuu norapudMupoBaHus U oTeHITMpoBaHus. [I[peodpazoBanue sorapupMUIECKux K 1.3
norapupmudeckux | BPIPAKCHHH. I1K1.4
BbIDOKCHHH TemaTnka y4eOHBIX 3aHATHI 2
1.IIpeoOpa3zoBanue morapuPpMUIECKUX BBIPAKESHUN
Tema 4.3 Conep:xaHue yueOHOro MaTepuaJia OK, IIK 2
Jlorapugmuueckas OK 01-07
yHKims, e€ CBOHCTBA | Jlorapummdeckas hyHKIHS, €& CBONCTBA 1 rpaduK IIK 1.3
u rpaduk 11K1.4
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TemaTnka y4eOHBIX 3aHATHI

1.Jlorapudpmudaeckas hpyHKus, €€ cBOMCTBA U Tpaduk

Tema 4.4, Conep:xkanne y4e0HOro MaTepuajia OK, IIK
Jlorapudmuteckne | [Tousrue aorapugmuueckoro ypaBHeHus. OCHOBHBIE METO/IbI PEILICHHS JOTapUPMIUUECKUX OK 01-07
YPaBHCHHA U METOIBL | ypapHeHUH: (QYHKIIMOHATBHO-Tpa)UISCKUI, METOJT IOTEHIIUPOBAHMS, METO/ BBEICHUS HOBOKH K 1.3
HX pCIICHUA. MEPEMEHHOM. I1IK1.4
TemaTuka y4eOHBIX 3aHATHI
1.JIorapudmuueckre ypaBHEHUs U METO/Ibl UX PELICHUS
Tema 4.5. Conep:xanne y4e0HOr0 MaTepuajia OK, IIK
Jlorapugmuueckue OK 01-07
HEPAaBCHCTBA U Jlorapudmuueckre HepaBeHCTBA, METObI U CIIOCOOBI PELLICHUS. I[IK' 1.3
METO/Ibl UX PEIICHHUS [IK1.4
TemaTnka y4eOHBIX 3aHATHI
1 .JIorapudmuueckre HepaBEeHCTBA U METO/Ibl UX PELICHUs
Tema 4.6. IIpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPIKAHIE OK, IIK
IIpnmenenne [Ipumenenue norapuMoB MpH pelIeHnH TPUKIATHBIX 3ada4. Jlorapudmuyeckas cnupaib B
norapu¢mMoB npu npupoje. Ee MaTemaruueckue cBoiicTBa. Mcnonb3oBanue sorapuMupoBaHus )il OLIEHKU KauecTBa
peLICHUH 3ByKa U METOJIOB CXKaTHs N300paKeHHUsI, TPH BHIYMCIEHUH IIIyMOB, ITOPOTa CIBIIIUMOCTH, YPOBHS OK 01-07
NPUKIANHBIX 3a71a9 | rpomkoctu. [1o mrymam nepexiroueHus nepeaad, onpeaesieHiue npoodaemMsl TpaHCMUCCHH. Perienue IIK 1.3
3a/1a4 Ha CUCTEMY OXJIAXKICHUS JBUTATENSI aBTOMOOHIIS. T1IK1.4
[Tpumenenue norapudmMoB B HAy4HBIX (hOpMyJaxX, TAKUX KaK pakeTHOe ypaBHeHUe L{nomkoBckoro; B
TEOPHH BEPOSITHOCTEH, 3aKOHE OOJIBLIMX YHCEl
TemaTuka yuyeOHbIX 3aHATHI
1.IIpumenenwue orapudMoB MPH pelIeHINH TPUKIIAIHBIX 32129
Tema 4.7. Conep:xanue y4eGHOT0 MaTepuaJjia OK, IIK
Jlorapugmsl. . OK 01-07
Pelrene 3a1ad. Horapnuq)MquCKaﬂ byHKIHS. Hpeo6pa3OBafme jorapu(pMuUEcKUX BoIpakeHUi. Pemenue K 1.3
HNpOCTENIINX JIorapu(MUUECKUX YPaBHEHUH U HEPaBEHCTB. K1 .4

TemaTnka y4eOHBIX 3aHATHI

Pemenune 3anau. KontponsHas pabota
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Pa3gen 5. OcHoBbI TpUroHOMeTpuM. TpUroHoMeTpuYecKue GPyHKIMH. 20
Tema 5.1. Cozep:kanne yueGHOro MaTepuaia OK, IIK 2
Pannannas u Panuannas mepa yria. [ToBopoT Touku BOKpYT Havasia koopauHat. OrnpesesieHne CUHyca,
I'pafyCHas MCpa yIila. | gocuHyca, TAHT€HCA U KOTaHTeHca. 3HaKU CUHYCa, KOCUHYCa, TAHTCHCA U KOTaHTeHca 110 OK 01-07
TpuroHOMETpUIECKHE | yerpepTsiM. 3aBUCHMOCTB MEXK/LY CHHYCOM, KOCHHYCOM, TAHFGHCOM I KOTAHT@HCOM OJHOTO H I1K2.2
(pYHKLIMK 9UCIIOBOTO | Toro e yria.
apryMCHTa. TemaTuka y4eOHBIX 3aHATHI 2
1.Pannannas u rpagycHas Mepa yria. TpuroHomerpudeckne (pyHKINU YUCIOBOTO apryMEHTA.
Tema 5.2. Conep:kanne yueGHOro MaTepuaa OK, IIK 2
OcHoBHbIE
TPHIOHOMETPHIECKHE OcHOBHBIE TPUTOHOMETPHUECKHE TOKAecTBAa. CHHYC, KOCHHYC, TAHTEHC U KoTaHreHe yraoB au | OK 01-07
- o.. @opMyIIbI IPUBEICHUS. I1K2.2
Toxnecrsa. Popmyisr | - % T OPMY pHBE/IC
TIPUBEIICHUS. TemaTnka y4yeOHbIX 3aHATHIH 2
1.OCcHOBHBIE TPUTOHOMETPHUYECKHE TOXKAECTBA. DOPMYIIBI IPUBEICHHUS.
Tema 5.3. Conepskanue y4eGHOro MaTepuasa OK, IIK 2
DopMyIIbI CIOKEHHS. | Cymma U pa3sHOCTb cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CyMMa M Pa3sHOCTh TAHT€HCOB. OK 01-07
®opmyibl JBOHHOIO | CHHYyC U KOCHHYC JBOWHOIO yIJIa. [K2.2
apryMeHTa .
pry TemaTuka y4yeOHbIX 3aHATHI 2
1.®opmyisl cnoxerus. PopMyiel ABOHHOTO apryMeHTa
Tema 5.4 Conep:xanne y4e6HOro MaTepuasia OK, IIK 2
Dopmyel @opMyIIbl TOJIOBUHHOTO apryMenTa. [Ipeobpa3zoBaHus CyMMbI TPUTOHOMETPHUYECKUX (YHKIIUN
HOJJOBUHHOTO B MPOM3BEICHUE U TIPOM3BEICHUS B CyMMY. BripaxkeHre TpuroHoMeTpuueckux (yukiuii uepes | OK 01-07
aprymenta. CyMMa M | taprenc 1o70BUHHONO aprymMenta. I1peoGpa3oBaHust POCTEHMIIIX TPUTOHOMETPHYECKIX [1K2.2
PasHOCTb BBIPAKCHUM.
TPUTOHOMCTPHYCCKIX | TenmaTHka yueGHBIX 3aHATHI 2
byHKIUH Z
1.®opMmyibl TOJIOBUHHOTO aprymMenTa. CyMMma U pa3HOCTh TPUTOHOMETPHUECKUX (DYHKIIMNA
Tema 5.5. Cozep:kanue yueGHOro Marepuaia OK, IIK 2
TpUroHOMeTpHIECKHE | OGnacTp opeaeIeH s 1 MHOKECTBO 3HAYCHNUIT TPUTOHOMETPHYECKUX (PyHKIMiL. UETHOCTD,
(yHKIHH, KX HEYETHOCTh, IIEPHUOANIHOCTL TPUTOHOMETpHYECKUX (yHKIwit. CBolicTBa u rpaduku Gpyukmuii y | OK 01-07
CBOHCTBA M TPAQUKI | = cos X, y = sin X, Y = tg X, Y = ctg X. CokaTue U pacTsukeHne rpaduKoB TpuroHomeTpudeckux | [1K2.2

¢dbyukmwuii. [Ipeobpa3oBanue rpad@UKOB TPUTOHOMETPUUYECKHUX (DYHKITHIA.
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TemaTnka y4eOHBIX 3aHATHI 2
1. Tpuronomerpuieckre GyHKIIMH, UX CBOMCTBA U rpaduKu
Tema 5.6. Conepsxanue yueGHOro MaTepuasa OK, IIK 2
OGparHbie OK 01-07
TPUTOHOMETpPHHUECKHE OO6patHble TpUroHOMEeTpUYecKre (PYyHKIINHU, UX CBOMCTBA U TPapUKH. K22
yHKIMHK TemaTuka y4yeOHbIX 3aHATHI 2
1.0O0paTHbIe TPUrOHOMETPUYECKUE (DYHKIIUH, HX CBOWCTBA U I'PAPHKH.
Tema 5.7 Cojaep:xanue y4eOHOro MaTepHasia OK, IIK 2
TpuroHoMeTpUYECKHE | Vpaprenne cos X = a. YpaBHEHHE Sin X = a. YpaBHeH#ue tg X = a, ctg X = a. Penenue OK 01-07
YPaBHCHHA TPUTOHOMETPUUYECKUX YPaBHEHHIM OCHOBHBIX THIIOB: IPOCTEHIIINE TPUTOHOMETPUUECKHE [1K2.2
ypaBHEHWUSI.
TemaTuka y4eOHbIX 3aHATHI 2
1.Ilpocreiime TpUrOHOMETPUUECKHUE YPAaBHEHUS
Tema 5.8 Cozep:kanue yueGHOro MaTepuaa OK, IIK 2
Tpuronomerpuyeckue . OK 01-07
HepaBeHCTRA. [Mpocreiime TPUrOHOMETPHYESCKIE HEPABEHCTBA K22
TemaTnka y4eOHbIX 3aHATHI 2
1. TpuronomMeTpuvecKue HepaBeHCTBA
Tema 5.9 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJEPIKAHNE OK, IIK 2
Onucanne Hcrnonb30BaHre TPUTOHOMETPUYCSCKUX (PYHKIMN B PEIICHUH MPUKIAIHBIX 3a/1a4. Pemenue
HPOU3BOIACTBEHHBIX | 3379 HA YHUCTOTY KOJICOAHMIA CHJIBI TOKA B OCBETHTEIILHBIX TIpHOOpax, pacyéTsl mytH oobekToB | OK 01-07
HPOIECCOB € B KHHEMATHKE, PACIIPOCTPAaHEHHE BOJIH, TpefomiiecHne ceeta. CocTaBIeHHEe MaTEMaTHYECKOM [1K2.2
TIOMOIIBIO IPAQHKOB | No1esTH TEOPUH «TPEX GHOPHTMOBY C HCIIONb30BaHAEM (DYHKIMH CHHYCOB
TPUTOHOMCTPHHCCKIX | TemaTHka y4eGHBIX 3aHATHI 2
pyHKuui 1.Onucanue Mpon3BOICTBEHHBIX MPOIIECCOB C TOMOIIBIO TPa(h)UKOB TPUTOHOMETPUIECKUX (PYHKIIMI
Tema 5.10. Conep:kanue yueGHOro Mmarepuaia OK, IIK 2
TPUrOHOMETPHIECKNE | TTpe0GpasoBanie TPHIOHOMETPHYECKUX BHIPAXKEHHIL. PElICHHe TPUrOHOMETPHIECKIX OK 01-07
(yHKIHM 9HCTIOBOTO | v pyenyii 1 HepaBeHCTB (B TOM UHCIE ¢ HCTIOTB30BAHHEM CBOHCTB (yHKIIHA). I1K2.2
aprymenta TemaTnka y4eOHBIX 3aHATHI 2
Pemenue 3anau. KontponsHas pabota
Pa3neu 6. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE. 14
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Tema 6.1 Conep:xanue yueOHOro Mmatepuajia OK, IIK
OcHoBHbIE IIpenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUYKA, MPsAMasi, IIOCKOCTh, IPOCTPAHCTBO).

MOHSTHS OcHoBHbIE aKCHOMBI cTepeoMeTpuH. Ilepecekaromuecs, napamienbHble U CKpEIMBaIOIINEC OK 01-07
CTEPCOMETPUHU. npsmele. [Ipu3Hak U CBOMCTBO CKpeIIMBAOIUXCS NpAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE ITIK1.2 TIK2.1
Pacnonoxxenue (burypsl.

IPSMBIX H TemaTuka y4eOHbIX 3aHATHIH
IIJIOCKOCTEN 1.OcHOBHBIE NOHSTUS CTEPEOMETPUN. PacmionoxkeHne NpsMbIX U MII0CKOCTEN
Tema 6.2. Conepkanue yuefHOro MaTepuaia OK, IIK
HapanensHocTh [TapamienbHOCTH IPSIMBIX, IPSIMON U IIIOCKOCTH. [Ipu3HaK mapamiesbHOCTH IPSIMOM U OK 01-07
NPSIMBIX U mwiockoctu. IlapamnensHocTh TpEX npsMbIX. CBOMCTBA (C JOKA3aTEIBLCTBOM). I1IK1.2 TIK2.1
IJIOCKOCTEH. TemaTuka y4eOHBIX 3aHATHI
1.IlapaynenbHOCTb NPSAMBIX U IIJIOCKOCTEH.
Tema 6.3. Conep:kanne yueGHOro MaTepuaa OK, IIK
HapaﬂﬂeﬂBHOfTb [TapannensHeie 1ockocTH. CBOWCTBA MapalieIbHBIX MJIOCKOCTEH (C JOKA3aTEILCTBOM). OK 01-07
IJIOCKOCTCH Terpasap u napamienenumnen. Iloctpoenue ceuennii ITIK1.2 I1K2.1
TemaTnka y4eOHbIX 3aHATHI
1.ITapanienbHOCTh TIOCKOCTEN
Tema 6.4. Coaepsxkanue y4eOHOro MmaTepuaJia OK, IIK
IlepneHmKyIAPHOCTE | [eprenmuKyspHbIe MPSMBIE B IPOCTPAHCTBE. IlapaiuienbHbIe MpsIMbIE, TIEPICHNKYISPHBIE K

IIPSAIMOM U TNIOCKOCTH.
[lepnenpukymnsap u

miockocTd. [Ipu3HaK nepneHAMKYISIPHOCTH NPAMOM M IUIOCKOCTH (C J10Ka3aTeIbCTBOM).
Teopema 0 MpsIMOM, MEPIEHINKYJSIPHON K IUIOCKOCTH. PaccTostHME OT TOYKHM O IMJIOCKOCTH.

OKO01-07 TIK1.2
I1K2.1

HaKJIOHHBIC. Teopema o TpEX NMEPHEHIUKYIISpax.
TemaTuka y4eOHbIX 3aHATHI
1.IleprieHIUKyIAPHOCTH NPSIMOM U TUIOCKOCTHU. [lepneHaAnKyIsip U HAaKJIOHHBIE.
Tema 6.5. Conepsxanne y4eGHOro MaTepHuaJa OK, IIK
YTon MexIy IPAMOH | Vronm Mexk Ty MpsAMOii B INIOCKOCTHIO. JIByrpaHHbIit yron. [Ipu3HAK IepeHanKyIspHocTd aByx | OK 01-07
u mockoctel. [IpssMoyronsHbIN napauiesienunes. [1K1.2 TIK2.1
IITIOCKOCTBIO TemaTnka y4eOHBIX 3aHATHI
1.Yron Mex 1y npsiMOi U TIJIOCKOCTBIO
Tema 6.6. Conep:xanue yueOHOro MmaTepuajia OK, IIK
B3anmHuoe } . OK 01-07
PACIIONIOKEHNE [IpuMeHeHne 3HaHUI O B3aUMHOM PACIIOJIOKEHUH TIPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE K12 TIK2.1
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MPSAMBIX U TemaTnka y4eOHBIX 3aHATHI 2
MJIOCKOCTEN B . 2
HPOCTPaHCTBE 1.B3aumHOE pacnosnokeHne NpsiMbIX U INIOCKOCTEHN B IPOCTPAHCTBE

Tema 6.7. Coneps:xanne y4eGHOro MaTepuaJa OK, IIK 2

TIpsMEIe W IIOCKOCTH | pyconoskene NPSIMBIX U IJIOCKOCTEN B IPOCTpaHCTBE. [lepnenauKysipHOCTb U OK 01-07
B IPOCTPaHCTBE. NapajuiebHOCTD MPSAMBIX U IJIOCKOCTEW. CKpeIMBaIOIIUECS MPSIMBIE. IK1.2 TIK2.1
TemaTuka y4eOHbIX 3aHATHI 2
Pemenue 3anau. KonrponbHas pabota 2
Pa3nes 7. KoopauHaThl M BeKTOPHI B IPOCTPAHCTBeE. 16

Tema 7.1. Conep:xaHue yueOHOro MaTepuaJia OK, IIK 4

JlexapToBbI JlekapToBa psIMOYTOJIbHAS CHCTEMa KOOPAWHAT B IpocTpancTBe. Paccrosane mexay Toukamu. | OK 01-07
KOOpJMHATHI B Koopaunatsl cepenunbl oTpe3ka. Jlenenue orpe3ka B JaHHOM OTHOIIEHUH. [1K2.4
IIPOCTPAHCTBE. TemaTuka y4eOHbIX 3aHATHI 4

Paccrosnue mexy 1.J/lekapTOBBI KOOPJAMHATHI B IPOCTPAHCTBE. PaccTosiHME MEX 1y TOUKAMH. 2

TOMKaMH. 2.KoopauHaTel cepeiuHbl OTpe3Ka. JleseHne 0Tpe3ka B JAHHOM OTHOIIEHUHU. 2

Tema 7. 2. Conep:xanue yueOHOro Mmatepuajia OK, IIK 2

BexTops! B Bexkrops! B npoctpancTBe. Clio’keHNE U BBIYMTaHUE BEKTOPOB. KoMIiaHapHbIE BEKTOPBI. OK 01-07
IIPOCTPAHCTBE. [IpaBuio mapaienenumnena. PaznoxeHue BEKTOpa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPAM. [1K2.4

TemaTnka y4eOHbIX 3aHATHH 2
1.BexTopsl B IPOCTPAHCTBE. 2
Tema 7.3. Cozep:kanue yueGHOro Mmarepuaa OK, IIK 2
KOOPHIEHaTH BEKTOPA. | KoopauHatel BeKTOpa. CBsA3b MEX1y KOOPANHATAMHU BEKTOpPA U KOOPAMHATAMH TOYEK. OK 01-07
JericTBus Haj CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB, 3aIaHHBIX CBOMMH KOOPJAUHATAMU. Y MHOKEHHE BEKTOPA
BEKTOpaMH, Ha YHUCIIO. 124
3aTaHHBIMH CBOUMH | TemaTHKa y4eOHbIX 3aHATHH 2
KOOpAHHATaMH. 1.Koopaunats! BekTopa. JlelicTBUs HaJ BEKTOPaMHU, 3aJaHHbIMA CBOMMH KOOpJUHATAMH. 3
Hroro 3a cemecTp 93
2 CEMECTP

Tema 7.4. Cogaep:kanue yueGHOro MaTepuasa OK, IIK 2
Ckansiproe u CxansapHOe NPOU3BEICHUE BEKTOPOB. YTOJI MEXIY BEKTOPAMH. YTOJI MEXKYy IPSIMOU U OK 01-07

BEKTOPHOC ILUIOCKOCTBIO, YTOJI MEK/y INIOCKOCTAMH. BEKTOpHOE IpOU3BEAeHHE BEKTOPOB. Pelienue 3aaay K2 4
MIPOU3BEICHNE B KOOpJIMHATAX. )

BEKTOPOB. YTO1 TemaTuka y4eOHbIX 3aHATHI 2
MEXly BEKTOPAMH. 2

1.CkansipHO€ ¥ BEKTOPHOE MTPOU3BEAECHNUE BEKTOPOB. YTOJ MEKy BEKTOPAMH.
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Tema 7.5. Conep:xkanne y4e0HOro MaTepuajia OK, IIK 2
Meroa koopauHaT OK 01-07
TP peTeH N  3a71a4. [IpumeneHne MeTo1a KOOPAUHAT B MPOCTPAHCTBE MPH PEIICHUU 3aa4. K2 4
TemaTnka y4eOHBIX 3aHATHI 2
1.MeTo KOOpAMHAT NPU PELIEHUU 3a/1a4.
Tema 7. 6. Conep:kanue yueGHOro MaTepuaa OK, IIK 2
YpaBHenus chepsi, OK 01-07
NPAMOit U IITOCKOCTH. VYpaBHeHus chepsl, MPsIMON U TUIOCKOCTH. K2 .4
TemaTuka y4eOHBIX 3aHATHI 2
1.YpaBHeHus cepsl, IPSIMON U MIIOCKOCTH.
Tema 7.7. Conep:kanue yueGHOIro MaTepuaa OK, IIK 2
Cummerpus B JIBr>keHue, napajuiesibHbIM NEPEHOC, CAMMETPHUSI Ha TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
IIPUPOAC U Ha npeoOpa3zoBaHue MOA00Us, TOA00HBIC PUTYPBI; YMETh PACIiO3HABATh PABHBIC U TTOI00HBIC OK 01-07
npakTHKe. [Bukenne (Gurypsbl, B TOM 4KCIIE B IPUPOJE, APXUTEKTYPE; YMETh UCIIOIH30BATH T€OMETPHUYECKHIE 1K 4
B IIPOCTPAHCTBE. OTHOIIIEHUS, HAXOIUTh TEOMETPHUUCCKUE BETUYUHBI (JIMHA, YTOJI, IUIOIIA/lb, 00bEeM) IIPH )
pelIeHnH 3aj1a4d U3 APYrux y4eOHbIX NPEIMETOB, U3 peaabHON )KU3HH, U3 CIIEUATbHOCTH
TemaTuka y4eOHbIX 3aHATHI 2
1.CummeTpus B IpUpOie U Ha MPaKTUKe. J[BIKEHHE B IPOCTPAHCTBE.
Tema 7.8. Coaep:kanue yueGHOro MaTepuaa OK, IIK 2
BekTops n JlekapTOBBI KOOpAMHATHI B TPOCTpaHCTBE. BekTopkl B mpocTpancTBe. CloKEHNE U BBIUUTAHUE
KOOPAHHATEL. BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yucio. Kommianapusie BeKTopbl. CKalsipHOE POU3BEACHNE
Perenne 3aa4 BEKTOPOB. PazyiokeHune BeKTopa Mo TpeM HEKOMIUIaHaApHBIM BekTopam. [Ipocreitme 3agaun B OK 01-07
KoopauHatax. KoopauHaTel BEKTOpa, paCCTOSTHUE MEXKAY TOUYKAMU, KOOPAUHATHI CEPEAUHBI [1K2.4
OTpe3Ka, CKaJsIpHOE MPOU3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, YTOJl
MEX1y MPSAMOI U TNIOCKOCTBIO, YTOJ MEKIY TUIOCKOCTSIMH.
TemaTnka y4eOHBIX 3aHATHI 2
Pemenue 3anau KonrposnbHas padora.
Pa3nen 8. [Ipon3BoaHasi QyHKIUH U €€ PUIT0KEHHUSI. 20
Tema 8.1. Uncnosas | Coaep:kanue yuedOHOT0 MaTepuaJia OK, IIK 2
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0CJIeI0BaTeNbHOCTE. | OnpeneneHne YucioBoi Mocie0BaTeIbHOCTH U CIIOCO0B! ee 3aanns. CBOWMCTBA YUCIOBBIX OK 01-07
[Ipenen uncnoBoit nocnez[OBaTeanOCTelzI. Omnpenenenue npeena nociae10BaTeIbHOCTH. Boruncnenue npeienos K2 2
IIOCIICAOBATEILHOCTH | TIOCIIEI0BATEIbHOCTEM.
TemaTuka y4eOHBIX 3aHATHI
1.Yucnosas nocienoBarenbHOCTh. [Ipenen 4rcnoBoii mocaea0BaTeIbHOCTH
Tema 8.2. [Ipenen | Comep:kanue y4eGHOro MaTepuaa OK, IIK
¢ynkuuu. [Tonstue
HPOH3BOTHOIL. [Ipenen ¢pynkuuu Ha 6eckoneunoctH. Ilpeaen Gpynkuu B Touke. [Ipupamenue aprymenra. OK 01-07
[Ipupamenue pynkuuu. HenpepbslBHOCTh PyHKIMH. 3a/1a4H, IPUBOISALINE K TTOHATHUIO K2 2
pou3BogHON. OnpeneneHne npou3BOAHON. AJITOPUTM OTBICKaHMSI TPOU3BOIHOM. )
TemaTuka y4eOHbIX 3aHATHI
1.IIpenen ¢pyukuuu. [Tonsitue npon3BoJHOM.
Tema 8. 3. ®opmyinsl | CogepskaHue y4edGHOro MaTepuasia OK, IIK
1 IIpaBuIa [Ipumenenue npasui u Gopmyn quddhepeHIPOBaAHMS IPU HAXOXKICHUH TPOU3BOTHOM OK 01-07
nupdepenunpoBanus | gpynxiuu. Pemenue 3anau. [1K2.2
TemaTnka y4eOHbIX 3aHATHI
1.®opmybl 1 nipaBuiia AUPHEpPEeHIUPOBAHUS
Tema 8.4. Coaep:xanue y4eOHOTro MmaTepuaJia OK, IIK
['eomeTpudeckuil U | Teomerprueckuii 1 (hU3NUECKHiT CMBICI IPOU3BOLHOI. Y PaBHEHHS KACATEIBHON 1 HOPMAJIN. OK 01-07
(Gu3nUecKuii CMBICH | Du3HYeCKUi CMBLT npou3BoaHON. Pemenue 3amay. [1K2.2
NPOU3BOJHOM. TemaTuka y4yeOHbIX 3aHATHI
1.'eomeTpuueckuit 1 GU3NUECKUN CMBICT POU3BOIHOMN
Tema 8.5. Conep:xkanne y4e6HOro MaTepuasia OK, IIK
IIpousBogHas OK 01-07
CITOXKHOMN (pyHKLHH. Omnpenenenne cnoxxHoi GyHKIUH. [IpaBUIO BEIYHCICHUS IPOU3BOJHON CIOXKHON (DYHKITUH. K22
TemaTuka y4yeOHbIX 3aHATHI
1.ITpon3BoHAS CIIOKHON (PYHKITHH.
Tema 8.6. Cozeps:xanne y4eGHOro MaTepHaJa OK, IIK
Hccnenosanne Bo3spacranue u yObiBaHue QpyHKIIMH, COOTBETCTBHE BO3pACTaHUS U yObIBaHUS (QYHKIIMH 3HAKY OK 01-07
(yHkuuyM Ha npou3BoAHOM. [TpaBuiio ucciaenoBanus GyHKIIMA HA MOHOTOHHOCTh U DKCTPEMYM. I1K2.2

MOHOTOHHOCTB "

TemaTuka y4yeOHbIX 3aHATHI
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OKCTPEMYM. 1.UccnenoBanue GyHKIIMA HA MOHOTOHHOCTB U OKCTPEMYM. 2
Tema 8.7. Conepskanue y4eGHOro MaTepuasa OK, IIK 2
Hpoussonueie IToHsATHE TPOU3BOAHON BBICLLIErO MOPSAKA, COOTBETCTBUE 3HAKa BTOPOH IIPOU3BOJIHOU OK 01-07
BBICIICTO MOPAZKA. | pprmykinocTu (BOrHYTOCTH) (pyHKIMHM Ha oTpeske. [IpaBuio uccienoBanns GpyHKIMN HA K22
BBIyKki10CcTh 1 TOYKH BBIMMYKJIOCTh. HaxoxieHne Touek neperuoda. '
neperuda GpyHKIun o
p bymx TemaTuka y4eOHbIX 3aHATHI 2
1.IIpou3BoHbIE BBICIIETO MOPAIKA. BBIMYKIOCTh U TOUKU Niepernda GyHKIuu 2
Tema 8.8. Conepsxanne y4eGHOro MaTepHuaJa OK, IIK 2
Haubosnbiiee u .
HAMCHBLIICE Haubonbiiee u Hanmenbiee 3HaUeHU QyHKIMA Ha oTpeske. [IpaBuino BeaucIeHHUS OK 01-07
HAaWMEHBIIIETO U HauOOJIBIIIET0 3HAYCHUH (PYHKIIUU Ha OTPE3KE. I1K2.2
3Ha4eHUs1 PYHKLUHU HA
OTpe3Ke. TemaTnka y4eOHbIX 3aHATHIH 2
1.HauOonpIiee 1 HauMeHblIee 3HaUeHUs (PYHKIIMHM Ha OTpE3Ke. 2
Tema 8.9. IIpogdeccuoHAIBHO-OPHEHTHPOBAHHOE COAEPKAHUE OK, IIK 2
Haxoxnenue Haumensinee n HanOouibllee 3HaYeHre PYHKIMK. 3a/1a4d HA HAXOXKICHHUE HAUMEHBIIHNX U
ONTHMATBEHOTO HanOOJIBIINX 3HAYECHHUH BEJIMYMH. BeIUnCIIeHrEe HAMMEHBIIETO PACX0/1a TOPIOYETO B
pe3ylibTaTa € 3aBHCUMOCTH OT CKOPOCTH aBTOMOOMJISI HCXO/Is M3 KOHKPETHBIX JaHHbIX. Haxoxaenue OK 01-07
TIOMOIHBIO HanOOJIbIIEH CKOPOCTH ABTOMOOMIISI H MOMEHTA BPEMEHH, B KOTOPOH CKOPOCTH HAUOOJIbIIAS. K22
HPOU3BOHON B Brruncienne pasMepoB aBTOMOOMIIBHOTO OKHA, YTOOBI OHO MPOITYCKAIO HauOOIIbIIee '
HPHUKTAZHBIX 3a1a9aX | koyecTBO CBETA, €CIM M3BECTEH nepuMeTp. Onpeenenne pasMepoB MIIMHAPA ¢ 00beMoM V,
YTOOBI IJIOIIA/Ih €T0 MOJHON MOBEPXHOCTH ObljIa HAMMEHBLIEH.
TemaTuka y4eOHBIX 3aHATHI 2
1.HaxoxxieHre onTUManbHOTro pe3yJibTaTa ¢ MOMOIIBIO TPOM3BOIHON B MPUKIAIHBIX 3a]auax 2
Tema 8.10. Coaep:kanue yueGHOro MaTepuasa OK, IIK 2
HpOHSBOHHa’f ®opmyibl 1 npaBuiia quddepenpoanus. Mecnaenopanue QyHKIUH ¢ TOMOIIBIO OK 01-07
byHKwH 1 €8 npousBoHON. Hanbonbiiee n HanMeHblIee 3HaueHUs QyHKIUH. I1K2.2
MIPUIIOKEHHUS. =
TemaTuka y4yeOHbIX 3aHATHI 2
Pemenue 3amau.
Pemenne 3amau. KonrponbHas paborta 2
Pa3nen 9. [lepBooOpa3nas u unrerpas. [lpuio:kenus onpeneiéHHOro HHTErpaJa. 16
Tema 9.1. \ Conep:xanue yueOHOro MmaTepuajia \ OK, IIK 2
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[lepBooOpa3nas 3agaua 0 BOCCTAaHOBJICHUH 3aKOHA JABIKEHHS 10 U3BECTHOU ckopocTH. [lonaTue
¢byukun. [IpaBuna | unrerpupoBanus. O3HaKOMJIEHHE C TOHATHEM MHTErpaia v NepBooOpa3HoOil 11 PyHKIUH OK 01-07
HaXO0XKCHUS y=f(x). Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HON H €€ MPOU3BOHOM, BEIUUCIICHUE K1 1 TIK1.2
epBOOOPaA3HBIX. nepBooOpa3HoM A faHHoN GyHKImMK. Tabmuma GopMyt 1 HaXO0XKACHUS IEPBOOOPA3HBIX. ) '
W3ydenue npaBuiia BEIYHUCICHUS TIEPBOOOPA3HOM.
TemaTnka y4eOHbIX 3aHATHI
1.IlepBooOpa3nas ¢pyunkuuu. [IpaBuina HaX0XKIEHHS IEPBOOOPA3HBIX.
Tema 9.2 Coaep:xkanme y4e0HOro MaTepuasia OK, IIK
Heomnpenenéuusiid [TonsTre HEeonpeneneHHOro HHTETpaia. HemocpeacTBeHHOE MHTETPUPOBAHHE. OK 01-07
MHTETPaJl ¥ CIIOCOOBI | VIHTerpupOBaHie METOIOM 3aMEHbI IIEPEMEHHOIA. ITK1.1 TIK1.2
€T0 BEIMHCIICHHA. TemaTuka y4eOHbIX 3aHATHI
1.Heonpenen€HHbII UHTETPaT U CIIOCOOBI €0 BEIYUCIICHHSL.
Tema 9.3. Conepsxanue y4e0HOro MaTepuasa OK, 1K
OnpenenéHHbIi [Honstue onpenenénnoro unterpana. ®@opmyna Hetotona - JleiiOnuna. [IpaBuio BbrunciaeHue OK 01-07
MHTETPas U COCOOB! | onpeieIéHHOr0 MHTErpasa METOIOM 3aMEHBI IIePEMEHHOI. PeleHue 3a7au HAa BEIYHCIICHHE
€r0 BBIYUCIICHUSI. 8 [IKL.1TIK1.2
onpeaenéHHOro HHTerpaa.
TemaTuka y4eOHbIX 3aHATHI
1.0OnpenenéHuplii UHTETpal U COCOOBI €r0 BHIYMCIICHUS.
Tema 9.4. Conep:kanue yueGHOro MaTepuaa OK, IIK
Pusnueckni " DuU3MIECKHi CMBICI OTPEIETEHHOTO HHTErpajia. ['eOMeTpHYECK il CMBICIT OTPE/IETIEHHOTO OK 01-07
TCOMCTPHICCKNH unTerpana. [TorsTue 06 ONpeaeIeHHOM HHTErpalle KaK IO KPUBOJIMHENHON TPATIEIHH. [K1.1 TIK1.2
CMBICIT TemaTuka yuyeOHbIX 3aHATHI
OTIpPeNIeIEHHOTO - - ,
MHTErpaa. 1.®usnyecknii ¥ TeOMETPUIECKUNA CMBICI OIIPENEIEHHOTO UHTETpaa.
Tema 9.5. Coaepixanue yueOHOTro MaTepuaJia OK, IIK
Beruncnenne [IpumeneHne onpeneneHHoro MHTErpaia Iy Hax0KACHUs II0IaAl KPUBOJIMHEMHOM OK 01-07
IJIOIAH IIJIOCKOM tpaneuuu. ®opmyna Herorona-Jleiibauma. IIK1.1 IIK1.2

¢burypsl ¢ HOMOIIbIO
ONPEAENEHHOTO
WHTErpaa.

TemaTnka y4eOHbIX 3aHATHH

1. Brluucienue miomaay miocko (pUrypel ¢ HOMOIIbIO ONPEIEeIEHHOIO HHTETpaIa.

2. Pemmenue 3aJ1a4 Ha BBIYMCJICHHE IUIOMAIN IIII0CKOM (bI/Il"ypBI C IIOMOIIBIO OHpC,Z[CJIéHHOFO HUHTCrpajia
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Tema 9.6. 2
OrnpenenéHHbIn IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COACPKAHME OK, IIK
WHTErpaJl pu
pelieHnn Boruncnenue pabotel. Borarcienue cuiibl, MpoOM3BOJUMOMN MIPH MOAHITUY Tpy3a. Beruucienue
IIPAKTHKO- CHWJIBI JIABJICHUS )KUAKOCTU. BhIunciaeHue myTH, IpOoiAIeHHOT O TEJIOM 3a ONPEIEIEHHOE BPEMS OT OK 01-07
OpUEHTUPOBAHHBIX | HayaJsa ABM)KEHUA. BeluncieHue cpeiHero pacxoia O€H31MHA OT CKOPOCTH aBTOMOOMIIS. K1 1 TIK1.2
3a1a4y HaxoxzaeHue paccTosiHusl MEXy IByMs TeJlaMU, KOTOPbIE IBUTAIOTCS U3 OJIHOM TOUKHU ' '
OJIHOBPEMEHHO B OJIHOM HarpasjieHUH. HaxoxaeHne 3aKkoHa IBUKEHUS 110 €70 YCKOPEHUIO
TemaTuka y4eOHbIX 3aHATHI 2
1.0Onpenenénublii THTETpall NpU PEUIEHUH TPAKTUKO-OPUEHTHPOBAHHBIX 3aa4
Tema 9.7. Conepsxanne y4eGHOro MaTepuasa OK, 1K 2
Wuterpan u ero Hurerpan dynkuun. Berancinenue Gu3nueckux U TeOMETPUIECKUX BETUYHH C TTOMOIIBIO OK 01-07
NPpUWIOKCHUA. WHTErpania. [IK1.1 IIK1.2
Pemenne 3anav. TemaTuka yueOHbIX 3aHATHIA 2
Pemenue 3amau. KontposisHas pabota
Pa3jnen 10. MHOTOrpaHHUKY U TeJia BpPallleHHs]. 22
Tema 10.1. Conep:xaHue yueOHOro MaTepuaJia OK, IIK 2
MHOrOorpaHHMKH. I .
OHATHE MHOTOrpaHHMKa. Ero ameMeHTsI: BepiinHsbl, pedpa, rpanu. J(uaronans. CeueHue.
Hpusma. Boinyxkiibie 1 HEBBITYKIIbIE MHOTOTPaHHUKH. BUIbI MHOTOrpaHHUKOB. Pa3zBepTku
[Tapamenenurmen .
MHOrorpasnHuka. Kparyaiimme nmyTu Ha MOBEpXHOCTH MHOTOIPaHHUKA. OK 01-07
[Tonsitue nmpusmel. Ee ocHoBaHus u 00koBbIe rpaHu. BricoTa npusmel. [Ipsimas v HakiioHHAS ITIK1.2 TIK2.1
npusMa. [IpaBunbHas npusMma. Ee ceuenne. Teopema Diinepa. [lapamnenenunen. CoiicTsa
napauenenunena. [IpsMoyronsHblil napauieaenunes,.
TemaTuka y4yeOHbIX 3aHATHI 2
1.MHuororpannuku. [Ipuszma. [lapamienenunen
Tema 10.2. Conepsxanne yueGHOro MaTepuasia OK, IIK 2
Inpamuna. [Tupamuna. Buasl nupamu. aeMeHThI MPaBUILHOM upaMuabl. [TupamMuasl ¢ paBHO OK 01-07
YcedeHHas HAKJIOHEHHBIMU peOpaMU U TpaHsSIMH, UX OCHOBHBIE CBOMCTBA. Buapl TeTpasapos. CeueHne K1 .2 TIK2. 1
IpamMua. nupamuel. [lpaBunsHas nupamuga. Y cedeHHas nupaMuja. ) '
TemaTuka y4eOHBIX 3aHATHI 2

l.ITupamuna. Y ceueHHas nupaMua.
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Tema 10.3. Coxep:kanne yueGHOro MaTepuaia OK, IIK
Tena paienns. [Tonstue Tena Bpamenus. [{umuuap u ero snementsl. CeueHue MWIMHPA TUIOCKOCTHIO. OK 01-07
Humunp. Pa3BepTKa HMIUHApA. IIK1.2 TIK2.1
TemaTuka y4eOHbIX 3aHATHI
1. Tena Bpamenus. Liunuuap.
Tema 10.4. Conep:kanue yueGHOro MmarepuaJia OK, IIK
Konyc. Yceuennblil | Konyc u ero snementsl. CeueHne KoHyca (apauielbHOe OCHOBAHMIO H IIPOXO/ALIECE Yepe3 OK 01-07
KOHYC. BEpINMHY ), KOHMYECKHE ceueHus. Pa3BepTka KoHyca. Y ceueHHbIH KoHyC. Ero obpa3yrommas u [IK1.2 [IK2. 1
BbICOTA. CeueHne yCeYeHHOro KOHyca ’ ]
TemaTuka y4eOHbIX 3aHATHI
1.Konyc. YceueHHbIi KOHYC.
Tema 10.5. Copep:kanue yueGHOro MaTepuaia OK, IIK
Ilap. Cepa. OK 01-07
Hlap u chepa. BzaumHoe pacnonoxenue chepsl u miockoctu. CeueHue mapa, cepsl. K12 [IK2.1
TemaTnka y4eOHbIX 3aHATHI
1.IIap. Cepa.

Tema 10.6. Conep:xanue yueOHOro MaTepuaJia OK, IIK
IInomans 60koBOM U | TInowma s GOKOBOI M TIOJHOM ITOBEPXHOCTH MPU3MbI, IIMPAMHU/IBI, YCEUEHHOM TTMPAMHU/IBL. OK 01-07
TOJIHOM MOBEPXHOCTH | TTo1maas 60KOBOM M ITOJHOM TIOBEPXHOCTH TEJI BPAIEHHS: IIMIIHHAPA, KOHYCa, YCEUEHHOTO K12 TIK2. 1

MHOTOTPaHHHUKOB U | KOHyca, cephl. ' ’
TEI BpaICHHA. TemaTnka y4eOHBIX 3aHATHI
1.ITnomaas 6OKOBOW U MOJIHOM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIlICHUSI.

Tema 10.7. Conep:kanue yueGHOro MaTepuasa OK, IIK
TonsTie 00 06BEME | [1ongrye 06 06BeMe Tema. OTHOMEHNE 06HEMOB TOAOOHBIX Te/l. BEHCTIeHNE 06BEMOB OK 01-07

Tent. O6ném MHOTOIPaHHHMKOB: HPM3MBI, apajlIeIenHIIea, TMPAMUIbI, yCEIEHHOM TUPAMUIBL. IK1.2 TIK2.1

MHOTOTPAaHHHKOB TemaTuka y4yeOHbIX 3aHATHI
1.ITonsatue 06 06bEme Tenr. O0BEM MHOTOIpaHHUKOB
Tema 10.8. Cozep:kanue yueGHOro Mmarepuaia OK, IIK
O0BEM TTUIMHpA, R . OK 01-07
KOHYCa, YCeUEHHOT0 Brruncnenue 06EMOB Ten BpallleHus: HIWIMHIPA, KOHYCa, YyCeUEHHOT0 KOHyca K12 TIK2.1

KOHYyca.

TemaTuka y4eOHBIX 3aHATHI
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1.ITonsatue 06 06bpEMe Tenr. OOBEM MHOTOTPAaHHUKOB 2
Tema 10.9. Cozep:kanue yueGHOro MaTepuaia OK, IIK 2
Brruucienne o6béma OK 01-07
Iapa | ero YacTeif. Boruncnenue o6b€mMa napa, mapoBoro CerMeHTa, apoBOro CEKTopa, apoBOro Ciosl. K12 TIK2.1
TemaTnka y4eOHBIX 3aHATHI 2
1.Berancnenue 06bE€Ma mapa u ero yacTeu. 2
Tema 10.10. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COCP/KAHNE OK, IIK 2
Beruncnenue Hcnons3oBanre KOMOMHAIIMI MHOTOTPAHHUKOB | TEJI BPAIICHUS B TTPAKTUKO-
IuIomanu OPHUEHTUPOBAHHBIX 337a4ax. BpI4KCIIeHHEe UX IUIOLAAU [IOBEPXHOCTHU. Brruncienue ux
IIOBEPXHOCTH H 00bEMOB. BrruncieHue miomnaam moBepXHOCTH aBTOMOOMIBHBIX (ap, Kak mapadosonaa
00BEMOB B IPAKTHKO- | pparmenst. BeIuucIeHne KOMMIECTBA OPe3eHTa HeOOX0MMMO ISl [IOLIHBA TEHTA IS Ky30Ba OK 01-07
OPHUEHTUPOBAHHBIX | pMamuHBI (OPMBI IPSIMOYTOJILHOTO TTapajuIeenuIe/a, KOJIMUECTBa apMaTyphl JJIs [1K1.2 TIK2.1
3anaqax. M3TOTOBJICHUS KapKaca Ky30Ba, HIMEIOIIEro (hopMy MPsSMOYTOJIBHOTO Mapaljie/ienuneaa.
Brruncnenue niomnaam o4niaeMoil moBepXHOCTH JJ0O0BOTO CTEKJIa aBTOMOOMIIS B
3aBUCHMOCTH OT pPaJuyca CTEKJIO0UHCTUTEISI
TemaTnka y4eOHBIX 3aHATHI 2
1.Bbruuciienue miomaay moBepxHocT 1 00bEMOB B IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax. 2
Tema 10.11. Conep:kanue y4eGHOro MaTepuasa OK, IIK 2
MHOTOrpaHHUKM ¥ | MuOrorpaHHHKM ¥ Te/a Bpamenus. CedeHns MHOTOrPAHHUKOB 1 Tel Bpamenus. O0bEM u OK 01-07
TeJ1a BpalICHUS. IUIOIIA/b TIOBEPXHOCTH MHOTOTPAHHUKOB U TE€JI BPALLECHHUS. ITK1.2 T1K2.1
Pewenne saza1. TemaTuka yueOHbIX 3aHATHI 2
Pemenne 3a1au. KonrponeHas pabora. 2
Pazgen 11. KomOunaTtopuka. Teopusi BeposiTHOCTeH U MaTeMaTHYeCKas CTATUCTHKA. 14
Tema 11.1. Conep:kanne yueOHOro MaTepuaia OK, IIK 2
OCHOBHBIE TIOHATHS OK 01-07
KOMOMHATOPUKH. [TepecTanoBKM, pa3MELICHUS, COUCTAHUS. [1K1.5 TIK2.2
I1K2.5
TemaTuka yuyeOHbIX 3aHATHI 2
1.OcHOBHBIE TOHATHSI KOMOMHATOPHKHU. 2
Tema 11.2. Conep:kanue yueGHOro MaTepuasa OK, IIK 2
CoOpitue, CoBMeCTHEIE M HECOBMECTHBIE COOBITHS. TeOpeMBI 0 BEPOATHOCTH CyMMBI coObITHI. Yenosras | OK 01-07
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BEPOATHOCTh BEPOSITHOCTb. 3aBUCUMBIE U HE3aBUCHMBbIE COOBITUS ITK1.5 [1IK2.2
cobbITHs. ClioXkKeHue I1K2.5
1 YMHOXKCHHC TemaTnka y4eOHBIX 3aHATHI
BEPOATHOCTEH 1.Co0bITHE, BEPOATHOCTH COOBITHSA. CI0KEHNE U YMHOKEHUE BEPOATHOCTEN
Tema 11.3. IIpogeccuonabLHO-OPHEHTHPOBAHHOE COePKAHME OK, IIK
BeposTHOCTS B OTHOCHUTENBHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOHYMBOCTH. CTAaTUCTHUECKOE OMpe/IeTICHUE
MPO(ECCHOHATBHBIX | peposTHOCTH. OLEHKA BEPOSTHOCTH COOBITHS. OnpeieneHne BepOSTHOCTH HACTYILICHHS
3aiadax HeraTuBHOTO coObITHs (I TII) 1 TsKecTH ero yuiep0Oa KH3HU U 3I0pOBbI0. BeIunciienne OK 01-07
BEPOSITHOCTH OCYIIECTBJICHHS pUCKa U MacIITada MmocieICTBUI BO3EHCTBUS ONACHBIX I1K1.5 11K2.2
(hakTOpOB JOPOKHOTO JBUKEHHS B OTHOIIEHUH PA3IUYHBIX €r0 YUaCTHUKOB. I1K2.5
Brruncnenue Hanboee BEpOSITHBIX OTKa30B OOBEKTOB (CUCTEM, arperaToB), MPUBOISIINX K
oTepe UX paboTOCIOCOOHOCTH (TTOJIHOM, YaCTHYHON, BPEMEHHOM ).
TemaTuka y4eOHbIX 3aHATHI
1.BeposaTHocTh B Tpo(heCCHOHABHBIX 3a/1a4ax
Tema 11.4. Conep:kanue yuefHOro MaTepuana OK, IIK
I[VHCKPGTHa’I Bunel cnyyaitnsix BennuuH. Onpenenenne AMCKPETHOM cily4yailHON BEeIMYMHBL. 3aKOH OK 01-07
CIy4JanHas BEIUYHHA, | pacnpelecHUs JUCKPETHON CIy4allHOM BEIMYMHBL. Ee 4nCI0BbIe XapaKTEPUCTUKHU. HK1.5 I1IK2.2, TIK2.5
3aKoH ce TemaTuka yueOGHbIX 3aHATHIA
PaCTpEACICHHA 1.JluckpeTHas cirydaifHasi BeJIMUMHA, 3aKOH €€ pacipeieIeHus
Tema 11.5. Conepkanue yuefHOro MaTepuaa OK, IIK
3anaqn 5 Bapuarmonsstii psj. CTaTHCTHYSCKUE XapaKTEPUCTUKU Psijia HAOIF0TaeMBbIX JTAHHBIX. OK 01-07
MaTeMaTHICCKOU YucrioBble XapaKTepUCTUKH BapHAIIMOHHOTO psifa. [lepBudnast 00paboTka CTaTUCTUYECKHUX K15 TIK2.2
CTaTUCTHKH. naHHbIX. HaxoxeHue cpeIHuX XapaKTepUCTUK, HaOII0JaeMbIX JaHHBIX. [10JIUroH yacToT u HK2: 5 '
THUCTOTpaMMa.
TemaTnka y4eOHbIX 3aHATHH
1.3amaun MaTeMaTUYECKON CTAaTUCTHKHU.
Tema 11.6. Conep:kanue yueGHOro MaTepuasa OK, IIK
CocraBnenue TabMIIL | [Teppyuynas 06paGoTKa CTATHCTHIECKUX JAaHHBIX. ['paduueckoe UX MpecTaBIeH e OK 01-07

" ayarpaMm Ha
IIPaKTUKC

HaXO)KIleHI/IC CpCAHUX XapPAKTCPUCTHK, Ha6JHOI[aCMBIX JaHHBbIX.

IIK1.5 TIK2.2, TIK2.5

TemaTuka y4eOHBIX 3aHATHI

1.CocraBneHue TabJIUIl ¥ [UarpaMM Ha MPaKkTUKe
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Tema 11.7. Conep:xkanne yueOHOro MaTepuaa OK, IIK 2
Pemenue 3anay. =
LeMEHTHL OCHOBHBIE MOHATHSI KOMOMHATOPUKH. TE€OpeMbl O BEPOSATHOCTH CYMMBI COOBITHUIN. Y CIIOBHAS OK 01-07
KOMGHHATOPHKE, BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. [lepBrdHas 00paboTKa CTaTUCTUIECKIX I1K1.5 [1K2.2
naHHbpIX. HaxoxkieHue cpeJHIX XapaKTepUCTUK, Ha0JII0JaeMbIX JaHHBIX. I1K2.5
CTaTUCTHKH U TEOPHU -
BEPOSITHOCTEI. TemaTuka y4yeOHbIX 3aHATHI 2
Pemenue 3anau. KonrponbHas pabota
Pa3gen 12. YpaBHeHus M HepaBeHCTBA. 16
Tema 12.1. Conep:xaHue yueOHOro MaTepuaJia OK, IIK 2
PaBHOCHITEHOCTD PaBHOCUIIBHOCTB ypaBHEHUH 1 HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMbBI PABHOCHIBHBIX
YPaBHCHUII U Mepexo/iax B ypaBHEHHUSIX U HepaBeHCTBax. OOIIe METO/Ibl pEeLIeHHs YPABHEHMI: IEPEX0/1 OT OK 01-07
HepaBeHCTB. O01me paBeHCTBa (PYyHKIMI K PaBEHCTBY apryMEHTOB I MOHOTOHHBIX (pyHKIMH, Meton pasnoxkenus | [IK1.4 ITK2.5
METOIBI PCIICHUA Ha MHOKHUTEJIH, METO]T BBEJICHUSI HOBOM MIEPEeMEHHOM, (PYHKIIMOHATLHO-TpahUIECKUI METO/T.
TemaTuka y4eOHbIX 3aHATHI 2
1.PaBHOCHIIBHOCTH ypaBHEHHIA U HEPaBEHCTB. OOIIME METO/IbI pEIICHUS
Tema 12.2. Conep:xanue yueOHOro Mmatepuajia OK, IIK 2
I'papuueckuit MmeTon | OGiMe METOIBI pelleHNs HepaBEHCTB: MEPEeX0 OT CpaBHEHHs 3HAYCHUN (PYHKLUH K
pEIICHUs yPABHEHHUH, | CpaBHEHUIO 3HAYEHUH apryMEHTOB ISl MOHOTOHHBIX (DYHKIIMIA, METOI HHTEPBAJIOB, OK 01-07
HEPaBEHCTB ¢byHKIMOHANMBHO-Tpadguueckuii Meto. I'paduueckuii MeTo penieHns ypaBHEeHUH U I1K1.4 TIK2.5
HEPaBEHCTB.
TemaTnka y4eOHBIX 3aHATHI 2
1.I'padmuaeckuii MeTo pelieHus ypaBHEHH, HEPaBEHCTB
Tema 12.3. Conepsxanne yueGHOro MaTepuasia OK, IIK 2
YpaBHeHus u Onpenenenne Mmoayisi. PackpeiTie Mmoayss no onpeaeneHuto. [Ipocreiiiirie ypaBHEHUS U OK 01-07
HEPABCHCTBA C HepaBeHCTBa ¢ MoyJieM. [I[puMeHeHe paBHOCUIIBHBIX MIEPEX0I0B B ONPEAEIEHHBIX TUIIaX K1 .4 TIK2.5
MOZyJIEM YPaBHEHUI ¥ HEPABEHCTB C MOAYJIEM. ] ]
TemaTnka y4eOHBIX 3aHATHI 2
1.YpaBHeHMsI 1 HEpABEHCTBA C MOYJIEM
Tema 12.4. Conepikanue yueGHOro Mmarepuaa OK, IIK 2
YpaBHeHUS . OK 01-07
HepaBEeHCTBA ¢ [onsarue napametpa. [Ipocreiiine ypaBHEHHS U HEPABEHCTBA C TAPAMETPOM. K1 .4 TIK2.5
l1apamMeTpamMu TemaTnka y4eOHbIX 3aHATHH 2
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1. YpaBHeHus U HepaBEHCTBA C TapaMeTpaMu 2
Tema 12.5. Conep:kanue yueGHOro MaTepuaa OK, IIK 2
Pemrenne Pemienune noka3aTenbHbIX U JOrapu(MUUECKUX YpPaBHEHUH 1 HepaBeHCTB. CHCTEMBI OK 01-07
ITOKa3aTCIbHBIX 1 [I0Ka3aTEeJIbHBIX YPABHEHUN U HEPABEHCTB. I1K1.4 I1K2.5
HOFaPHq)MquCKHX TemaTnka y4eOHBIX 3aHATHI 2
ypaBHEHUHN U . 2
HepABEHCTB. 1.Pemienue noka3aTeabHbIX U JJOrapu(MUUECKUX YPABHEHUN U HEPABEHCTB.
Tema 12.6. Conepskanue y4eGHOro MaTepuasa OK, IIK 2
Pemenne Tpuronomerpuueckue ypaBHEHHUs, CBOASIIMECS K KBaJIpaTHbIM, pellaemble paszinoxeHueM Ha | OK 01-07
TPUTOHOMCTPUYICCKUX | MHOKHUTENIH, OTHOPOHBIE. TPUTOHOMETPUUECKHE HEPABEHCTBA. [1K1.4 T1K2.5
YPaBHCHHII 1 TemaTnka y4eOHbIX 3aHATHI 2
HCPaBCHCTB. 1. PerieHue TpUroHOMETPUUYECKUX YPAaBHEHUH U HEPABEHCTB. 2
Tema 12.7. IIpo¢eccuoHAIBHO-OPHEHTHPOBAHHOE COAEPKAHUE OK, IIK 2
Pemenue Penienne TeKCTOBBIX 33a/1a4 IPUKJIIAJHOTO COJIEPKaHUS Pa3HbIX TUIOB (B TOM YHCIIE HA
HPUKTAHBIX 3319 C | mporeHTsl, 10 U YaCTH, Ha BIDKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIIyT, HAJIOTH, 3a1a41
TIOMOIIBIO YPABHEHUH | 3 oGrracTH ympaB/ieHNs THYHBIMA U ceMeiiHbIMHI (uHaHcaMu). Pelenne pasHooGpasHBIX 33124
Ha aBmkeHue. Onpesenenrne TOpMO3HOTro IyTH aBTOMOOWIISI, KOTOPBIM IBUTaeTcs ¢ OK 01-07
OIIpeJIeIEHHON CKOPOCTBIO Ha ONpPE/IETICHHOM MOKPHITUH. Brruncienne 6e30nacHoi qucTaHu K14 TIK2.5
P ONPEJIETICHHON CKOPOCTH. BhIuncieHne TerioBoro 3a3opa MexIay KylaukoM
pacrnpeeuTeNIbHOro Bajla U peryJIMpoBOYHOM mIaiiboii B nBurarene. M3mepenue u
BBIYHCIICHNE U3MEHEHUH B KOHCTPYKIIUN aBTOMOOUJIS B 00JIaCTH BBIHOCA KOJIEC JUIS
HaXOXKJeHM JJIMHBI OoJiTa. Pacyer BHIOPOCOB OT aBTOMOOHMIIBHOT'O TPAHCIIOPTA.
TemaTnka y4eOHbIX 3aHATHH 2
1. Pemenue npukiagHbIX 3a7a4 ¢ MOMOIIBIO YpaBHEHUH 2
Tema 12.8. Conep:xanue yueOHOro Mmatepuajia OK, IIK 2
Pemenne ypaBaenuit | OO1ue METO/IbI pelieHHs] ypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C MapaMeTpaMHu. K14 IK2.5
1 HEpPaBCHCTB. Pemenue 3amad Ha cocTaBieHUE ypaBHEHMIA. ) )
TemaTuka y4eOHbIX 3aHATHI 2
Pemenue ypaBHenuii u HepaBeHCTB. KoHTponbHas paboTta 1
Koncyabranumn )
IIpoMe:xxyTOoYHast aTTecTanus (IK3aMeH) 6
Bcero 201
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3. YCJOBUS PEAJIU3AIIMU OBIIEOBPA3OBATEJIBHOM ITPOT'PAMMBI
3.1 MarepuajibHO-TeXHHYeCKOe obecreyeHue

Vuebnas mucnummHa I[1Y/[.01 «Marematukay peanus3yercs MO CETEBOMY JIOTOBOPY
No25/08-y ot 08.12.2025 r. mo agpecy: r. Maxaukaia, yi. Maromenrarupona, 39a.
Peanuzanus yueOnoi aucuumnuasl OYIIn Tpebyet Hanuyus:

KaOuner «['yMaHMTApHBIX M COHUATbHO-IKOHOMUYECKUX JIMCLHMILIMHY,
OCHAIIICHHBIH 000py10BAHUEM:

- yueOHBIE CTOJIBL,

- yueOHbIe CTYJIbs,

- yueOHas J0cKa,

- copuTHas n1amna Haj JOCKOi;

- TEPMOMETD;

- CTOJI IIPETIoAaBaTeds,

- CTyJ1 IIpernoiaBaTels,

- nudpoBble 00pa3oBaTeIbHbIE PECYPCHI,

- yueOHO-HarJIsJHble T0CoOus,

- IEPCOHAJIBHBIN KOMIIBIOTED, IPOEKTOP,

- OJKpaH C MOAKIIOYeHHEeM K cetu VHTepHeT u obecrneueHuem JocTyna K
3JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEeIbHON Cpe/ie OpraHu3alum.

3.2. UudopmanmoHHoe odecnieyeHue 00yyeHUs1
Ilepeuenb Mcnob3yeMbIX Y4eOHBIX M3IAHMH, TONMOJHHUTEILHOW JUTEpPaTyphbl,
HNuTepHeT-pecypcos
OcHoBHas JuTeparypa:

1. KerrmanoB A .M., Jleitnaprac E.K., Meicnuser; C.I'. Maremartuka. Yue6noe [Tocobue amns
CIIO, 2-e u3n. crep. . — Canxkrt-IlerepOypr : Jlans, 2024. — 288

2. Marematuka : y4eOHO-MeToandeckoe mocobue / cocraButens JI. b. Peibuna. — moc.
Kapapaeso : KI'CXA, 2024. — 97 c¢.— Tekcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/416828

3. Paiiiima, A. M. DnemenrtapHas marematuka / A. M. Paiinun. — Cankr-IleTepOypr :

Jlanb, 2024. — 244 c. — ISBN 978-5-507-48065-4. — TekcT : 37eKTpOHHBIH // JIaHb : 3IEKTPOHHO-
oubnnoteunas cucrtema. — URL: https://e.lanbook.com/book/362867

4. Cogeprtkos, I1. . CipaBOYHHK O 3J€MEHTapHOW MaTeMaTuke : ydeOHoe TocoOue Juis
cno / I1. 1. CoBepTkoB. — 2-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2024. — 404 ¢. — ISBN 978-
5-507-47671-8. — Tekcr : anektponHbl / Jlane : snekrpoHHO-OMONMMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/403382

S. Coxonos, A. B. Matemaruka. CO0pHUK 3a7a4 AJIsl TOATOTOBKU K OJTUMITHAAM : yueOHoe
nocobue mis cno / A. B. CokonoB. — Cankt-IletepOypr : Jlans, 2024. — 224 ¢. — ISBN 978-5-507-
49197-1. — Tekcr: onexTpoHHBIN / JlaHp : 531MeKTpOHHO-OmMOMMoTeunass cucrema. — URL:
https://e.lanbook.com/book/405533

6. Tyran6aeB, A. A. OcHoBHI BeIcIiel MaTemMatuku. Yacte 11 : yueOHuK s cmo / A. A.
Tyran6aeB. — Cankt-IletepOypr : Jlanb, 2025. — 168 c¢. — ISBN 978-5-507-49976-2. — Texkcr :
AIEKTPOHHBIH // Jlann : JIEKTPOHHO-OMOIHMOTETHAS cucTema. — URL:
https://e.lanbook.com/book/437240

7. Hlunaues, B. C. Hawana Beicuieil maremaTtuku : yueObHoe mocobue mist cno / B. C.
[MumaueB. — 3-¢ usn., crep. — Cankr-IletepOypr : Jlans, 2024. — 384 c. — ISBN 978-5-507-
47460 — Tekct: onekTpoHHbIH / JlaHb : snekrpoHHO-OMOnmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/378488

JlomoJIHUTEIbHAS JJUTepaTypa:
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AnekcanapoB A.Jl., Bepuep A.JIL., Peikuk B.M. I'eomeTrpust (6a30Bblii U pOdHIBHBIN
ypoBHH). 10-11 1. 2025.

Aranacsn JI.C., byry3os B.®., Kagomumes C.b. u nap. T'eomerpus (6a3oBblii U
npoduieHbI ypoBHH). 10-11. — M., 2025.

Konsrun KO.M., TkaueBa M.B, ®enepoa H.E. u ap. mox pen. XKwmwxkuenko A.b. Anre6pa
¥ Hadajla MaTeMaTH4YeCKOTro aHayim3a (0a30BbId M NMpoduiIbHBIM ypoBHH). 10 Ki1. — M.,
2025.

Hukonsckuit C.M., IlotanoB M.K., Pemernukos H.H. m np. Anrebpa m nHauana
MaTeMaTHYeCKOro aHanusa (6a30Bbiid U MpoduiIbHbIN ypoBHH). 11 Ki1. — M., 2024.
Hukonsckuit C.M., IlotanoB M.K., PemernuxoB H.H. u np. Anrebpa u nHaudana
MaTeMaTHYeCKOro aHanusa (6a30Bbiid U MpoduibHbIN ypoBHH). 10 Ki1. — M., 2024.

HNurTepHeT - pecypchl:

https://e.lanbook.com/book ([Jorosop Ne OCII 2702-3 ot 03 mapra 2024 roxa).

IMakeThI INIEH3HOHHBIX MPOTPaAMM:

«Microsoft Office 2013», «Microsoft Office 2016», «Microsoft Windows 7 Professionaly,
«Microsoft Windows 10 Professional», «Microsoft Windows 2008 Server», «Adobe Photoshop CCy,
«Autodesk AutoCAD 2017», «Microsoft Visual Studio Express 2017», «Microsoft Visual Studio
Express 2015», «Adobe Acrobat Pro 12.0», «<ABBYY Fine Reader 13»).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIbHOU JUCHHUIIVINHbI

Pe3yabTaTsl 00yuyeHus
(ocBoennbie IIK, pazButbie OK, ocBoeHHBbIE
YMeHHs, YCBOCHHbIE 3HAHUS)

OcHOBHbIE NTOKA3aTeJIM OLEeHKH pe3yJbTaTa

JINYHOCTHBIE pe3yJbTaThbl

JINYHOCTHBIE pe3yJabTaThbl

— rPakJIaHCKOT0 BOCITUTAHUS:
c(OPMHUPOBAHHOCTD TPAKIAHCKOHN MTO3UIIH
oOy4aroierocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUMCKOTO
oO11ecTBa, MpeACcTaBIeHNEe 0 MAaTeMaTUYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, IBJICHUM, IPOLEAYP IPaskJaHCKOTO
oOriecTBa (BBIOOPHI, OMPOCHI U PYTOE),
YMEHHE B3aUMOJIEHCTBOBATh C COIIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX PYHKIIMSIMH
Y Ha3HAUYEHUEM;

- NATPUOTUYECKOI'O BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTH POCCUICKOMN TPaKTaHCKON
UJCHTUYHOCTH, YBAKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHICKON MaTEMATHUKH,
LIEHHOCTHOE OTHOLIEHUE K JIOCTHIKEHUSAM
POCCUICKHX MAaTEMaTUKOB U POCCUICKON
MaTEMaTHYECKOH IIKOJIbI, UCTIOJIb30BAHUE ITUX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX,
chepax YKOHOMUKH,

- TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:
OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO
Hapoza, cOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHMS, STUYECKOTO MTOBEACHHUS, CBA3aHHOIO
C IPaKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN
HAyKH U JEATEIBHOCTBIO YUEHOT0, OCO3HAHNE
JUYHOTO BKJIaJia B IOCTPOEHHE YCTOWYMBOTO
Oymymiero;

- 3CTETHUYECKOTr0 BOCIIMUTAHUS: ICTETHUECKOE
OTHOLIEHHUE K MUPY, BKIIIOUasl ICTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peLIECHUN, PACCYKICHUH,
BOCIPUMMYHMBOCTh K MaTeMaTHUYECKUM
aCIeKTaM pa3jIN4HbIX BUJIOB HCKYCCTBA;

- (pu3nyecKoro BOCIIUTAHUS:
c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHATH
MaTE€MaTUYECKHE 3HAHUS B HHTEPECax
3I0POBOTO U OE30I1aCHOTr0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY
310pOBbIO (3I0POBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUH U OTABIXA,
peryisipHast pu3nvecKas akTUBHOCTB),
¢buznyecKoe COBEPIICHCTBOBAHHUE MTPH
3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
JIeATEIbHOCTBIO;

chopMUpoBaHa rpaKAaHCKas MO3HUILIUS
00yyaromerocst Kak akTUBHOTO U
OTBETCTBEHHOI'O YJ€HA POCCUNUCKOTO
00111ecTBa, UMEET MPEACTABICHUE O
MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUHN, IPOLELYP
rpaXkAaHCKOTo 00111ecTBa (BBIOOPHI, OPOCHI 1
Ipyroe), yMeeT B3auMOJICHCTBOBATH C
COIMATPHBIMA MHCTUTYTAaMH B COOTBETCTBUH C
uX (QyHKUIMAMU U HA3HAUYCHUEM;

- MaTPUOTHYECKOTO BOCTIUTAHUSI:
chopMUpOBaHa POCCUICKAs TpaXKTaHCKas
UJCHTUIHOCTH, YBAKEHUE K MPOIILIIOMY U
HACTOAILEMY POCCUMCKOW MAaTEMATUKU,
[IEHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM
POCCUHCKHX MAaTEMAaTUKOB U POCCUHCKOMN
MaTEeMaTHUYeCKOM IIKOJIbI, UCIIOJIH30BAHUE ITUX
JOCTH>KEHHUH B IPYTHX HAYKaX, TEXHOJIOTHUSX,
chepax SKOHOMHKHU;

- JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:
OCO3HAET TYXOBHBIE ICHHOCTH POCCUIICKOTO
Hapoza, cHOpMHUPOBAHO HPABCTBEHHOE
CO3HaHHE, ’TUYECKOE IMOBE/ICHNE, CBA3aHHOE C
MPaKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
HAYKH U AEATEIBHOCTBIO YUEHOTO, OCO3HAET
JUYHBIA BKJIaJ B IOCTPOCHUE YCTONYMBOTO
Oynymero;

- 3CTETUYECKOr0 BOCIIUTAHUS: ICTETHUECKOE
OTHOIIIEHNE K MUY, BKITFOUast SCTETUKY
MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peleHn, PaCCyKICHUH,
BOCIIPUUMYHUBOCTh K MAaTEMAaTUYECKUM
acIieKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

- (usmueckoro BocnuTaHus: cHOPMHUPOBAHBI
YMEHUS MPUMEHATh MAaTEMaTHIYECKHUE 3HAHUS B
MHTEpecax 3710poBoro u 0ezomnacHoro odpasa
KU3HH, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY
3/I0POBBIO (310POBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/AbIXA,
perynsipHasi Gpu3nYecKas akKTUBHOCTD ),
(bu3nYeCKU COBEPIICHCTBYETCS MPU 3aHATUAX
CIIOPTUBHO-03/I0POBUTEIILHOM J1€ATENbHOCTHIO;
- TPyA0BOT'O BOCIIUTAHMS: TOTOB K TPY.Y,
OCO3HAET IIECHHOCTH TPYA0TIOOUS, TPOSIBIISET
HWHTEPEC K Pa3InvHbIM chepam
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- TPYI0BOTO BOCIIUTaHHS: TOTOBHOCTD K TPy,
OCO3HAHHE [ICHHOCTH TPYIOJIO0HSI, HHTEPEC K
pa3nu4HbIM chepaM npodeccuOHATBLHON
NeSITETTLHOCTH, CBSI3aHHBIM C MATEMAaTUKOM 1 €€
NPUIOKECHUSIMHU, YMEHHUE COBEPIIATh
OCO3HAHHBIN BRIOOp Oyaymiei npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHBL, TOTOBHOCTh M CITOCOOHOCTB K
MaTeMaTHIeCKOMY 00pa30BaHHIO U
camM000pa30BaHUIO HA MIPOTSHKEHUH BCEH
YKU3HHU, TOTOBHOCTb K aKTUBHOMY YYacCTHIO B
pELICHUH PAKTUYECKHUX 3a/1a4
MaTeMaTH4eCKOI HAalPaBJICHHOCTH;

- DKOJIOTHYECKOTO BOCIIUTAHHS:
c(OPMHUPOBAHHOCTD FKOJIOTMYECKON KYIIBTYPHI,
MIOHUMAaHHKE BIUSHUS COLUAIBHO-
HKOHOMHYECKUX MPOIIECCOB HAa COCTOSTHUE
MPUPOIHON U COMANBHOM Cpe/Ibl, 0OCO3HAHUE
r7100aJIBHOTO XapaKTepa SKOJIOTUIECKIX
npo0JeM, OpUCHTAIUS Ha IPUMEHECHUE
MaTeMaTUYECKUX 3HAHUU JUISI pelIeHHs 3a/1a4 B
00J1aCTH OKPYXKAOIIEH Cpelibl, TUIAHUPOBAHHE
MIOCTYTIKOB M OIICHKH UX BO3MOKHBIX
TOCJICICTBHH JUIsI OKPY>KAIOIIeH CPeIbl;
[EHHOCTH HAYYHOTO TIO3HAHMS:
c(OpMHUPOBAHHOCTD MHUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH INPaKTHKH,
MOHUMaHUE MAaTEeMaTUYECKOH HayKH Kak cepsl
YeJIOBEYECKOW  JEATENbHOCTH, JTaloB €€
pa3sBUTHS W 3HAYMUMOCTH Ui Pa3BUTHSA
[IUBUIN3AIIUH, OBJIa/ICHUE S3bIKOM MaTEeMaTHUKU
¥ MaTEeMaTUYeCKON KyJbTYpOW KakK CPEIICTBOM
MO3HAHUS MHpA, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO U UCCIIEIOBATEBCKY IO
JIeSITeTIbHOCTh MHAMBUYAIBHO M B TPYIIIE

npodecCHOHATIBHOMN 1A TeNFHOCTH, CBA3aHHBIM
C MaTEMaTHKOH | €€ MPUIOKESHUSIMH, YMEET
COBEpILIATh OCO3HAHHBIN BHIOOP Oyaymeit
podecCuu 1 peaan30BhIBaTh COOCTBEHHBIE
YKU3HEHHBIC TUIaHBL, TOTOB M CIIOCOOEH K
MaTeMaTHYEeCKOMY 00pa30BaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEi
YKU3HH, TOTOB K aKTUBHOMY YYacCTHIO B
pELICHUH MPAaKTUYECKUX 3a/1a4
MaTeMaTUYeCKO HANPaBJICHHOCTH;

- YKOJIOTHYECKOTO BOCTIUTAHHS:
chopMHpOBaHa KOJOTHUYECKAS KYJIbTYPa,
MOHUMAET BJIMSIHUE COIUAIbHO-
9KOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE
MIPUPOJIHON U COLIMATIBHOM CPEbI, OCO3HAET
rI100ATBHBIA XapaKTep 3KOJIOTHYECKIX
npo0JeM, OpUEHTUPYETCS Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUH ISl pEIICHUS 3a/1a4 B
00JacTH OKpy Karouleil cpeapl, IIIaHUPyeT
MOCTYTIKH U OIEHKH MX BO3MOXKHBIX
MOCJEICTBUM JUIs1 OKPY>KaIOIIEeH Cpebl;

- IICHHOCTH HAYYHOTO MO3HAHUS:
chopMHUPOBAHO MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKH M OOIIECTBEHHOW MPaKTHKH,
MIOHUMAeT MaTeMaTHUYECKYI HayKy Kak chepy
YeNOBEUECKOW  JIeSITeIbHOCTH, JTaloB €€
pa3sBUTHS W 3HAYMUMOCTH Ui Pa3BUTHSA
[IUBUIIN3AIIUH, BIIAJCET S3bIKOM MaTEMAaTUKH U
MaTeMaTHYECKOW KyJIbTypOl KaK CpEICTBOM
MO3HAHUST ~ MHpa, TOTOB  OCYIIECTBISTH
POCKTHYIO " HCCIIEIOBATEIBCKYIO
JIeSTeIbHOCTh MHIUBHUIYaJ bHO U B TPYIIIE

MertanpeaMeTHbIe pe3yJabTaThl:

MertanpeaMeTHbIe pe3yJbTaThl:

asoevle jocudeckue Oeucmeusi Kak 4acmo
NO3HABAMENbHBIX — YHUBEPCANbHLIX — V4eOHbIX
Oelicmeuil. BBISBIATH W XapaKTEPU30BaTh
CYIIECTBEHHBIC TMPHU3HAKH MaTeMaTHYECKUX
O0OBEKTOB, TIOHATHUN, OTHOIICHHA  MEXKIY
MOHATUAMH,  (HOPMYITUPOBATH  ONPEACICHHUS
MOHSTHUM,  YCTaHABIMBATh  CYLIECTBEHHBIN
NpU3HAK KIacCH(UKAIMH, OCHOBAaHUS IS
0000menuss  u CpaBHEHUS, KpUTEpUU
IIPOBOAMMOIO aHamM3a; BOCIIPHHUMAT,
dbopMynupoBaTh u peoOpa3oBLIBAThH
CY>KIEHUS: YTBEPAUTEIbHBIC U OTPULIATENIbHBIE,

azogvle Jnocuveckue Oelcmeus Kak yacmo
NO3HABAMENbHBIX ~ VHUBEPCANILHBIX — YUeOHbIX
Oeticmeull: yMeeT BBISBIISTh U XapaKTePH30BaTh
CYIIECTBEHHBIC TMPHU3HAKH MaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHHH MEXIy
HNOHATHAMH,  (HOPMYITUPOBATH  ONPEACICHUS
NOHSATHH,  yCTAHABIHMBATH  CYIECCTBEHHBIH
NpU3HAK KJIacCU(UKAIMHM, OCHOBAaHUS IS
00001eHus u CpaBHEHUS, KpUTEpUU
IPOBOANMOTO aHamn3a; BOCTIPHHHAMAT,
(bopMyIHpOBaTH " npeoOpa3oBHIBATH
CYXJICHHS: YTBEpANUTEIbHbBIE M OTPULIATEIIbHEIC,
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eIMHUYHBbIC, YacTHbIE W OOIINe, YCIOBHEIC;
BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH,
B3aMIMOCBSI3M M TPOTUBOpeuYHss B (akTax,
JAHHBIX, HAONIONEHUSX W  YTBEPKICHHSX,
npemiaraTb  KPUTEpUU  JUIsI  BBISABIICHUS
3aKOHOMEPHOCTEH H TPOTHBOPEYHMIA; JeJaTh
BBIBOJIbl C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH,
JICTyKTHBHBIX u WHTYKTHBHBIX
YMO3aKJIFOYECHUH, YMO3aKJIFOYEHU N 1o
aHaJIOTHH; IPOBOJTUTH CaMOCTOSITEIILHO
JI0Ka3aTeIbCTBa MaTEeMaTHIECKHIX
YTBEpXKIEHHUI (TpsIMBbIE W OT TPOTHUBHOIO),
BBICTpAaWBaTh  apryMEHTAlMI0,  [PHUBOJUTH
OpUMEPBl M KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIC CYXXICHHS W BBIBOJBI; BEIOMPATH
crioco0 perreHus ydeOHOM 3a1aun (CpaBHUBATH
HECKOJIBKO BapHaHTOB PEIICHUS, BBIOMPATH
Haunboee TIOJTX OIS c ya€ToM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB);

asoevle uccre0osamenbcKue Oelcmeus Kax
yacmv  NO3HABAMENbHBIX  YHUBEPCATIbHBIX
YueOHbIX Oelicméuii. WCIOIb30BATh BOIPOCHI
KaK UCCIIEIOBATEIIbCKHUI UHCTPYMEHT
MO3HAHUS, bopmynHupoBaTh BOTIPOCHI,
GUKCUpyIOIIE  TPOTHBOpEYHE, MPOOIIEMY,
yCTaHABJIUBATh HCKOMOE u JTaHHOE,
dbopMHpOBaTE THIIOTE3Y, AapryMEHTHPOBATh
CBOIO  TO3WIMIO,  MHEHHE,  TPOBOIHTH
CaMOCTOSITEIIEHO CTUTAHMPOBAHHBIH
HKCTIIEPHUMEHT, UCCIICTOBAHHE TI0 YCTAaHOBJICHUIO
0COOCGHHOCTEH  MaTreMaTH4ecKoro OOBEKTa,
SIBIICHHS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH
MEXIy OOBEKTaMH, SBJICHUSMH, MPOIECCAMU;
CaMOCTOSITETbHO (POpMYyTUPOBaTh 0000IIEHUS U

BBIBOJBI TI0  pe3yjbTaTaM  TMPOBEIEHHOTO
HAOJIIOICHU, HCCIIEIOBaHUS, OlLIEHUBATh
JIOCTOBEPHOCTh  TIOJYYCHHBIX  PE3yJIbTATOB,
BBIBOJIOB U 000OIIEHUH; MPOTHO3UPOBATH

BO3MOXKHOE pa3BUTHE TIpolecca, a TaKxke
BBIIBUTATh MPEANOIOKEHHSI O €r0 Pa3BUTUU B
HOBBIX YCJIOBHSIX;

MeHust pabomams ¢ unpopmayuell Kak yacmo
NO3HABAMENbHBIX ~ YHUBEPCANbHLIX — YUeOHbIX
Oeticmauil. BBISBISITH NePUITUTHI HHDOpMAIIUH,
JAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIPOC U
JUISL pEIICHUs 3a7a49u; BBIOUpaTh HHGOPMAIIHIO
u3 HMCTOYHUKOB pa3IMYHBIX THUIIOB,
aHaJM3UPOBATb, CHCTEMaTH3HPOBATh u
UHTEPIPETHPOBATh WH(GOPMAIIUIO PA3IAIHBIX
BUJIOB " dbopm MIPEICTABIICHHS,

eMHUYHBIC, YaCTHBIE W OOIUe, YCIOBHBIE;
BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH,
B3aMIMOCBSI3M M TPOTUBOpeuHs B (akTax,
JAHHBIX, HAONIONEHUSX W  YTBEPKICHHUSX,
npemiaraTb  KPUTEpUHM  JUISL  BBISBICHUS
3aKOHOMEPHOCTEH H TPOTHBOPEYHMIA; JejaTh
BBIBOJIBI C HWCIOJ30BAaHUEM 3aKOHOB JIOTHKH,
JIe Ty KTHBHBIX " WHTYKTUBHBIX
YMO3aKIIOYEeHUH, YMO3aKTFOUCHUN 1o
aHAJIOTUH; IPOBOJTUTH CaMOCTOSITEIILHO
JI0Ka3aTeIbCTBA MaTEeMaTHIECKHIX
YTBEpXKIEHHUI (TpsAMBbIE W OT MPOTHUBHOTO),
BBICTpAaWBaTh  apryMEHTAllMI0,  IPUBOJIUTH
OpUMEPBl M KOHTPIPUMEPBI, OOOCHOBBHIBATH
COOCTBEHHBIC CYXJCHHS W BBIBOJIBI; BEIOMPATH
crioco0 perreHus ydeOHO# 3a1aun (CpaBHUBATH
HECKOJIBKO BapHaHTOB PEIICHHS, BBIOMPATh
Haunboiee TIOJTX OIS C yu€ToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB);

azosvie uUcCcre008amenbekue Oelicmsus Kak
yacmv  NO3HABAMENbHBLIX  YHUBEPCATIbHBIX
YueOHblX Oeucmeuti. yMEEeT HCIOJb30BaTh
BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT
MO3HAHUS, dbopMyIMpoBaTh BOTIPOCHI,
(GUKCHpYIOIIME  TPOTHBOpEYHE, MPoOIIeMy,
yYCTaHABIINBATh HUCKOMOE u JTaHHOE,
dopMHpOBaTE THIIOTE3Y, apryMEHTHPOBATh
CBOIO  TMO3WIIMIO,  MHEHHE,  TPOBOJIUTH
CaMOCTOSITEIIEHO CTUTAHUPOBAHHBIH
HKCTIEPHUMEHT, UCCIIEIOBAHHE TI0 YCTAaHOBJICHHUIO
0COOCGHHOCTEH  MaTeMaTH4ecKoro OOBEKTa,
SIBIICHUSI, TIPOIECCA, BBISBIICHUIO 3aBUCUMOCTEH
MEXIy OOBEKTaMH, SBJICHUSMH, MPOIECCAMU;
CaMOCTOSITEIHLHO (hOPMYITHUPOBATH 000OIICHUS U

BBIBOABI IO  pe3yjbTaTaM TPOBEIEHHOTO
HaOJII0IeHYS, HCCIIEIOBAHUS, OLIEHHUBATh
JIOCTOBEPHOCTh ~ TOJYYCHHBIX  PE3yJIbTaTOB,
BBIBOJIOB W 000OINEHWH; MPOTHO3UPOBATH

BO3MOXKHOE pa3BHTHE TIpoIlecca, a Takke
BBIJIBUTATh MPEANONIOKEHHSI O €r0 Pa3BUTUU B
HOBBIX YCJIOBHSIX;

MeHust pabomams ¢ ungopmayuell Kak yacmo
NO3HABAMENbHBIX ~ YHUBEPCANLHBIX — Y4eOHbIX
Oelicmeuti.  yMEeT  BBIABIATH  Je(OUIMTHI
uHpOpMAIlMK, JAHHBIX, HEOOXOIUMBIX IS
OTBETAa HAa BONPOC M U PEIICHHS 3aJayH;

BBIOMpaTh HMH(OpMAIMIO M3  HCTOYHHKOB
Pa3IUYHBIX THIIOB, aHAIN3NPOBATH,
CHUCTEMaTH3UpOBaTb U  HHTEPIPETHPOBATH

nHOpMaIMI0O pa3aUYHBIX BHAOB W (opM
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CTPYKTYpPHUPOBATh HH(POPMAIIHIO, IPEICTABIATH
e€ B pasnuyHBIX (Qopmax, WLTIOCTPUPOBATH
rpaduyuecKy; OLICHUBATh HaAEKHOCTD
uH(bopMaluu 1o CaMOCTOATEIHHO
c(OpMYIHPOBAHHBIM KPUTEPHSIM;

MeHUs 00ujenus KaxK 4acms KOMMYHUKAMUBHBIX
VHUBEPCAIbHBIX VUEOHBIX Oeticmauil.
BOCIIPUHUMATh M (POPMYJIHPOBATH CYXKICHUS B
COOTBETCTBUU C YCIOBUSMHU U  LEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaXaThb
CBOIO TOYKY 3pPEHHS B YCTHBIX M IMHUCHMEHHBIX
TEKCTax, /1aBaTh MOSCHEHUS 10 XOAY PEIICHUs
3aauH, KOMMEHTHPOBATh MOJTyYEHHBIH
pe3yabTar; B XO0J€ OOCYXAEHHUS 3aJaBaTb
BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI,
po0JIeMbl, pelIaeMol 3aJayu, BbICKA3bIBaTh
ueH, HaleleHHble Ha TOHCK pEIICHHUs,
COIOCTABJISITh CBOU CY)KJIEHUS C CYKICHUSIMU
JIpYrUX Y4YaCTHHKOB Juajora, oOHapy>KHUBaTh
pasinyue U CXOJACTBO MO3ULUM, B KOPPEKTHOU
dbopme QopmynupoBaTh pazHOIJACUsl, CBOU
BO3Pa)KEHUS; IIPEJCTABIATh  PE3yJbTaThl
pelieHus 3a/a4d, HKCHEPUMEHTA,
UCCIIEIOBaHMsI, IPOEKTa,  CaMOCTOSITEIILHO
BbIOUpaTh (opMaT BBICTYIUIGHHS C YYETOM
3aJa4  Ipe3eHTalMu M OCOOEHHOCTEH
ayJIUTOPUH;

MEeHUs  CaMoopeaHu3ayuu  Kax
De2VIAMUBHbIX  VHUBEPCANbHBIX — Y4eOHbIX
Oelicm@uti;  COCTaBJIATh  IUIaH,  aJTOPUTM
peleHus 3a/1a4M, BEIOUPATh CIIOCO0 peleHus ¢
Y4ETOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBAaTh "
KOPPEKTUPOBATh BaPHAHTHI PEHICHUN C YUETOM
HOBOH MH(pOpMAIHH;

yacnmov

VMeHUs CAMOKOHMPOJISL KaK yacmo
PecYISAMUBHLIX  VHUBEPCANbHBIX — Y4eOHbIX
Oeticmeutl. BIIaJIeTh HABBIKAMH O3HABATEILHOM
pedIeKCUM  KaKk OCO3HAHUS COBEPIIIaeMbIX
JNEUCTBUI W MBICIUTEIBHBIX TPOIECCOB, HX
pe3yJIbTaToB, BIIAJICTh crocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJIA Ipolecca |
pe3yJibTaTa penieHuss MaTeMaTHIeCKOW 3a1avu;
HpeIIBI/II[eTB TPYZ[HOCTI/I, KOTOpBIe MOFYT
BO3HUKHYTh TPH PEIICHUH 33Ja4Hd, BHOCHTH
KOppeKTI/IBbI B ACATCIBbHOCTh HAa OCHOBC HOBBIX
00CTOSTENLCTB, JAHHBIX, HAMICHHBIX OIIHNOOK,
BBIABJIICHHBIX pr,[[HOCTCﬁ; OILICHUBAThHb
COOTBETCTBUE pe3yJibTaTa IEIH M YCJIOBHSIM,

NPEICTaBIICHHUS; CTPYKTYPHPOBAThH
UHPOPMAIINIO, TIPEACTABIATh €€ B Pa3IMYHBIX
dopmax,  WLIIOCTpUPOBaTh  TpaUyuecKu;
OIICHUBATh HAAEKHOCTH HH(POpPMAIMH IO
CaMOCTOSITENIHO chopMyITUPOBAHHBIM
KPUTEPHSIM;

MeHUsL 00WeHUsl KAK 4acmb KOMMYHUKAMUGHBIX
VHUBEPCAIHLIX  YYEOHbIX OelCmeuil: yMeeT
BOCIIPHHUMATh ¥ (POPMYIIHPOBATEH CYXKICHUS B
COOTBETCTBMM C  YCIOBUSIMH U  LEJISIMHU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpa)XaTh
CBOIO TOYKY 3pEHHUSI B YCTHBIX U NMUCBMEHHBIX
TEKCTaX, JIaBaTh MOSCHEHHS 10 XOAY PEUICHHUs
3aJa4d, KOMMEHTHPOBATh MOJTyYCHHBIH
pe3yabTar; B Xole OOCYXJICHHUS 3aJaBaTh
BOMPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJeMbl, pelraeMoi 3a/lavyu, BBICKA3bIBATh
WJeu, HaleJICHHbIE Ha TOUCK pPELICHHS,
COIIOCTaBJISITh CBOM CYXKIEHHS C CYXICHHSIMHU
JPyTUX YYaCTHUKOB JWaiora, OOHapyXHBATh
pa3iinyme U CXOJACTBO TO3UIUI, B KOPPEKTHOU

dbopMe QopMyTUpOBaTH pa3HOTIACHS, CBOHU
BO3p@XEHHS,  MPEIACTABIATh  PE3yJIbTaThl
peleHus 3aj1a4m, SKCTIIEPUMEHTA,
UCCIICIOBAHMS,  IPOCKTa,  CaMOCTOSITEIHLHO
BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM
3a7a4  MPe3eHTallMd U OCOOCHHOCTEH
ayJIUTOPHUH;

MeHUst  CaMoopeaHuzayuu  KakKk — 4acmo
PecYISIMUBHBIX ~ YHUBEPCAIbHLIX — YUeOHbIX

Oelicmeuti; yMEET COCTaBIATh IJIaH, alrOPUTM
pEIIeHUs 3a/1aud, BHIOUPATh CIIOCOO PEIICHUS ¢
Y4IETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMeHTHPOBaTh n
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C YIETOM
HOBOU MH(pOpMAIIHH;

VMeHUst CAMOKOHMPOJISL Kax yacmo
Pe2VIAMUBHbIX  VHUBEPCANbHBIX — Y4eOHbIX
Oeticmaeuil. BIIaAeeT HaBbIKAMHU ITO3HABATEIbHOMN
pedieKCUM  KaKk OCO3HAHUS COBEPIIAEMBIX
JNIEUCTBUA M MBICITUTEIBHBIX MPOLECCOB, HUX
pe3yNbTaToB, BIIaJICET crocodoamMu
CaMOITPOBEPKH, CAMOKOHTpOJS TIporecca |
pe3ylibTaTa perieHuss MaTeMaTHIeCKON 3a1auu;
NPEABUAUT  TPYAHOCTH, KOTOpPBIE  MOTYT
BO3HUKHYTh TMPHU pEIICHUH 3a7a4d, BHOCHUT
KOPPEKTHUBHI B JIATEILHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, JAHHBIX, HAWICHHBIX OIIHOOK,
BBISBJICHHBIX TPYIHOCTEH; OIICHUBAET
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06'L$ICH5ITB MNPpUYIUHBL AJOCTHXXCHUA MM HC
JOCTHKEHHUSI ~ Pe3yJIbTaTOB  JESTeNIbHOCTH,
HaXOJIUTh OIINOKY, J1aBaTb OLICHKY
MPUOOPETEHHOMY OTIBITY;

MeHUs COBMEeCMHOU 0esmelbHOCMU. TIOHUMATh
M HUCIIOJIB30BATh MPCUMYHICCTBA KOMaHHHOﬁ u
WHAUBUAYAIbHONH  palOThl MpU  pElICHUU
y‘-Ie6HBIX 3aa4, MpUHUMATh LCJIb COBMECTHOU
NESTEJIbHOCTH, IUIAHUPOBAaTh  OpraHU3aIUI0
COBMECTHOM padoOThl, paclpeacisiTh BHUJbI
paboT, noroBapuBatbces, 00CyXKIaTh MpoIecc U
pe3yinbraT  paboThl, 0000IaTh  MHEHUs
HECKOJIBKUX JIFOJIEH; y4acTBOBaTh B IPYIIOBBIX
dbopMmax paboThl (00CYX)AeHHS, 0OMEH MHEHHU,
«MO3TOBBIE HITYPMbD» M HHBIE), BBIIOJIHATH
CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOU
JNEUCTBUS C JPYTUMHU WIEHAMU KOMAaH/IBbI,
OLICHUBATh KaueCTBO CBOETO BKJaaa B OOMIMIA
OPOAYKT O KpUTEpHsM, cHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aHMOﬂeﬁCTBHﬂ;

COOTBETCTBUE pE3yJIbTaTa LEIH U YCIOBUSM,
OOBSICHSET TPUYMHBI JIOCTIKCHHS WIA HE
JOCTHXKEHHUSI ~ PE3yNIbTaTOB  JCSITEIbHOCTH,
HAXOJIUT ommuoKy, naét OLICHKY
npuoOpEeTEHHOMY OTIBITY;

MEHUsL COBMECMHOU 0esimeIbHOCmU.: TIOHUMAaeT
U UCIOJB3YeT NPEUMYIIECTBA KOMAaHIHOW W
WHANBUAYAIBHOH pabOTBl TpU  PEIICHUU
y4eOHBIX 3a/1a4, MPUHUMAET IIeJIb COBMECTHOU
NEeSTeIbHOCTH,  IUIAHUPYET  OpraHHU3aLHUI0
COBMECTHOM palOOThI, pacrpenenseT BUIbI
pabot, moroBapuBaeTcs, 00CyKIaeT MpoIece u
pesyiapTaT  paboThl, 0000IIaeT  MHEHUS
HECKOJIBKUX JIIOJICH; Y4acTBYET B TPYIITOBBIX
dbopmax paboTsl (00CyX)aeHUS, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» M WHBIE), BBIOIHSICT
CBOIO YacTh pPa0OThI M KOOPIMHHUPYET CBOU
JNEUCTBUS C JIPYTUMHU WICHAMU KOMAaH]IbI,
OIICHUBAECT KAauyeCTBO CBOETO BKJaja B OOMIMIA
OPOAYKT TIO0 KPHUTEPHsSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHS;

IIpenmeTHbIe pe3ybTaThI:

IIpenmeTHblie pe3ybTaThI:

- BJAJEHUE  METOJAaMU  JIOKa3aTEeJbCTB,
QITOpUTMAMHU  pELIeHUS  3aJa4; yMEHHue
(GopMyIHUpOBaTh OIpPENEICHUs, AKCUOMBI U
TEOpEeMbI,  NPUMEHSATh  HX,  HPOBOAUTH
JI0Ka3aTeNbHbIE PACCYKJICHHUS B XO/€ PEILCHUs
3ajady;

- YMEHHUE OIEepUPOBaTh IMOHATUIMH: CTEICHb
quclna, JIorapu(M YuCiIa; YMEHHE BBIOIHATh
BBIUMCJIEHHE 3HAuY€HUH U MnpeoOpa3oBaHUs
BBIPQXEHUI €O CTENeHAMH U Jorapupmamu,

peoOpa3oBaHus JIpOOHO-paIIOHATTEHBIX
BBIPAKEHUI;

- yMEHHE OTIePUPOBATH TOHSATHSIMH:
panroHasbHbIE, UppalroHaibHbIE,
noKa3aTeJbHbIE, CTETICHHBIE,
JorapupmMHUecKue, TPUTOHOMETPUUYECKHE

ypaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI,
- YMEHHE ONepUpPOBaTH MOHATUAMU: (YHKIIHS,

HenpepbIBHAs byHKIHA, IIPOM3BOIHAS,
nepBooOpaszHas, ONpEeIeNeHHbII  HMHTerpai;
yMEHHE HaXOJUTh IIPOU3BOHbBIE
3JIEMEHTAPHBIX (byHKUIUH, UCTIONb3YS
CIpaBOYHBbIE MaTepuaibl; HCCIEAOBaTh B
IPOCTEUIINX clTyyasix byHKINU Ha
MOHOTOHHOCTb, HAaXOAWTb HAWOOJBLINE U

HalMEHbIIME 3HaueHus (QYHKIUHA; CTPOUTh
rpa@uUKy MHOTOYJIEHOB C HCIOJIb30BAaHUEM
anmapara MaTeMaTHYeCKOro aHaIu3a;

- BIaJ€ET  METOJaMHU  JI0Ka3aTeJbCTB,
QIrOpUTMaMU  pelIeHHus  3ajady; yYMEHUEM
(GopMyIHpOBaTH OIpPENENICHUs, aKCHOMBI U
TEOpEeMBbl,  MPUMEHITh WX,  MPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYKICHHUS B XO/I€ PELICHUs
3ajady;

yMEeT OIepUpOBaTh MOHSATUSMU: CTEHEHb
YyHuclia, JIorapu(M 4YHucla; yMeeT BBIMOIHATh
BBIUMCJIEHHE 3HAuY€HUNH U MpeoOpa3oBaHUs
BBIPQXEHUI CO CTEMEeHSAMH U Jorapudmamu,

npeoOpazoBaHus JTPpOOHO-PALIMOHAJIBHBIX
BBIPAKEHUI;

- yMeeT OIIepPUPOBAThH TOHSATHSIMH:
panroHasbHbIE, uppalroHaiIbHbIe,
NoKa3aTeJbHbIE, CTETICHHBIE,
JorapupmMuyecKue, TPUTOHOMETPUUYECKHE

YpaBHEHHUS U HEPABEHCTBA, X CUCTEMBI;

- YMeeT OIepHUpoBaTh HOHATHUAMM: (PYHKLHS,
HEeIpepbIBHAS byHKIMS, MIPOU3BOJIHA,
nepBooOpasHasi, ONpEIENCHHbII  HMHTerpai;
YMEET HaXOAWTh MPOU3BOJHBIE JIEMEHTAPHBIX
(GYyHKUMH, UCHIOB3Ys CIPAaBOYHbIE MAaTEPUAIIbI;
UCCJIEIOBATh B MPOCTENIINX CiaydasX GyHKIUU
Ha MOHOTOHHOCTb, HAXOIUTh HauOOJbIINE U
HauMEHbIINE 3HaueHus (QyHKUUN; CTPOUTH
rpauKd MHOTOWIEHOB C HCIIOJIb30BaHHEM
anmnapara MaTEMaTHYECKOT 0 aHaJIN3a;
IPUMEHATH IPOU3BOAHYIO IIPU PELIECHUH 3a/1a4
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IIPUMEHATH NIPOU3BOJHYIO IIPU PEILLIECHUHN 3a1a4
Ha JBUKCHHUE; pemars IIPAKTUKO-
OpPUEHTHPOBAHHBIE 33/1a4M HAa HaWOOJbIINE U
HAaUMEHBIIINE 3HAYCHUS, HA HAXOXKICHUE ITyTH,
CKOPOCTH U YCKOPEHUS;

- yMeHHe OIIepUPOBATH HOHSTHSMH:
panuMoHanbHas ~ (QYHKUUS,  IOKa3aTeibHas
byHKIHS, CTEeTeHHas byHKIMA,
norapudmudeckas GyHKIus,

TpUroHomeTpudyeckue (GyHKuum, oOpaTHbBIE
GyHKIMK; ~ yMEHHE  CTPOUTh  TpaduKu

M3YYECHHBIX (DYHKIMIA, HUCIOJIb30BaTh Ipaduku
IIPU U3Y4YEHUHU IIPOLIECCOB U 3aBUCUMOCTEN, IIPU
pEIlIeHNH 3aa4 U3 IPYTUX y4eOHBIX MPEAMETOB
M 3aJa4 M3 peajbHOM IKU3HU; BBIPAXKATh
dbopMyiaMy 3aBUCHMOCTH MEX1y BEIMYMHAMU;
- YMEHHME pellaTh TEKCTOBBIE 3aJaud Pa3HBIX
TUNOB (B TOM 4YHUCJIE HA TPOLEHTHI, JOJIU U
YacTH, Ha [JBWXKEHHE, paboOTy, CTOMMOCTb
TOBapoOB M YCIyTI, HAJIOTH, 3a7aud U3 o0yactu
yOpaBi€HUs  JUYHBIMA W CEMEUHBIMU
dbuHaHCcamm); COCTaBJISITh BBIpaKEHUS,
ypaBHEHHUs, HEPABEHCTBA U HMX CHCTEMBI IO
YCJIOBHUIO 3aJa4d, HCCIENOBaTh IMOJYyYEHHOE
pellleHne M OLIEHHWBAaTh MPaBIONOA00HOCTh
pe3yIbTaTOB;

- YMEHHE OIEpUpPOBaTh MOHITUSIMH: CpEJIHEE
apudmernyeckoe, MeauaHa, HauOoIbllIee U
HauMEHbIIee 3HAYEHUs, pa3Max, IUCIEpPCHUs,
CTaH/JapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa;
yMEHHE U3BJIEKATb, MHTEPIPETUPOBATH
uH(bOpMalIMIo, TPEACTaBIEHHYI0 B TabmuIax,
Ha JWarpaMMax, rpadukax, OTpaKaoUIyIo
CBOIMCTBA peaJbHBIX IMPOLIECCOB M SIBICHUI;

NPEJCTAaBIATh MHPOPMALKIO C  MOMOIIBIO
TabIH1L u JUarpaMM; UCCIIEN0BATh
CTaTUCTUYECKHE JIaHHBIE, B TOM YHCIIE C
NpUMEHEHHEeM  TIpaUyecKux METOIOB U

AIIEKTPOHHBIX CPENICTB;
- YMEHHE ONEpUPOBATh NOHATUAMU: CITy4alHbIN
ONMBIT W clyyailHOe cOObITHE, BEPOSITHOCTH
CIIy4allHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTH C MCIOJIb30BaHUEM TIpaduyecKux
METOJOB; NPUMEHATH (OPMYJBI CIOXKEHUS HU
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHATOpPHBIE
dakTel W (GOpMyNBI TpPU peUICHUW 3ajad,
OLICHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHH;
3HaKOMCTBO CO CIIy4allHBIMM BEJIMYUHAMU;
YMEHHE TPUBOAUTH MPUMEPHl IPOSBICHUS
3aKkoHa OOJBIIMX 4YHCET B MPUPOJIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

- YMEHHE ONEPUPOBATH IOHATUSMHU: TOUKA,

Ha JIBU)KCHUE; pemarh MPAaKTHUKO-
OPUCHTHUPOBAHHBIC 33/la4d HAa HaWOOJBIINE U
HaMMCHBIINC 3HAYCHUA, HAa HAXOXJICHUC ITYTH,
CKOpPOCTH M YCKOPCHHS;

- yMeer OIIepPUPOBAThH TOHSATHSMH:
panmoHanpHas ~ (YHKUOMS,  [TOKa3aTesIbHAs
byHKIHA, CTEIIEHHAs byHKIH,
norapupmMudecKas GyHKIIHs,

TpUroHoMmerpuyeckue (pyHKuH, oOpaTHBIC
(GYHKIMH; yMeeT CTPOUTh TpaduKy H3ydEeHHBIX
GyHKUMH,  HWCMONB30BaTh  Tpauku  1pU

U3y4YCHUH TIPOLIECCOB M 3aBUCHMOCTEH, IpH
peLICHUH 331a4 U3 APYTUX YUEOHBIX MPEIMETOB
M 3aJad M3 pEaTbHOW JKWU3HH, BBIPaXKaTb
dopMynaMu 3aBUCIMOCTH MEXIY BETHUNHAMH;
- yMeeT pemarh TEKCTOBBIE 3aJaddl pa3HbIX
TUNOB (B TOM YHCJI€ HA TPOLEHTHI, JOJIU WU
YacTH, Ha [BW)KEHHE, paboTy, CTOMMOCTb
TOBApOB M YCIIyT, HAJOTH, 3a/1a4d U3 00JIacTu
yOpaBICHUS  JIMYHBIMH WM CEMEHHBIMH
duHaHCcAMM); COCTaBIISITh BBIpAKECHUS,
ypaBHEHUs, HEPaBEHCTBA W MX CHCTEMBI IO
YCIOBHIO 3aJlaud, MCCIENOBATh IOJy4EHHOE
pelieHHe M OLEHHMBATh IPaBIONOIO0OHOCTH
pe3yIbTaToB;

- yMEeT OIepHpOBaTh MOHATHAMH: CpeHEe
apudmeTnueckoe, MeAWaHa, HAUOOIbINEE U
HavMEHbIIee 3HAYCHUS, pa3Max, IHCIEepPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMeHHe U3BJICKATH, MHTEPIIPETHPOBATH
UHPOPMALIMIO, TIPEJCTABICHHYI0 B Ta0IUIaXx,
Ha JMarpamMMax, rpadukKax, OTPaKaroIlylo
CBOWCTBA pealbHBIX MPOIECCOB M SBICHUM;

OPEJCTaBIATh HMH(DOPMAIMIO C  TOMOIIBIO
Ta0IUI 51 Jarpamm; HCCIIEIOBATh
CTaTHCTUYECKHE JaHHbIE, B TOM 4YHUCIE C
IPUMEHEHHEM TIpadUUyecKuX METOJ0B U

JIIEKTPOHHBIX CPECTB;
- YMeeT ONEepHUpOBATh MOHATUSAMH: CITydalHBIN
ONMBIT W CIydailHOE COOBITHE, BEPOSITHOCTH
CIIy4aifHOTO  COOBITHS; yMEET  BBIUHCIATH
BEPOSITHOCTh C HCITOJIb30BAaHUEM Tpa(HUeCcCKuX
METO/IOB; NPUMEHATh (POPMYIIBI CIIOXKEHUS WU
YMHOXEHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE
dakTel W (opMynBl TpPH pEIICHUH 3ajady;
OLICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIA;
3HaKOM CO CIIly4YallHBIMH BEJIMYMHAMH; YMEET
NPUBOJNUTH TPHUMEpPHl TPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

- yMeeT OIepupoBaTh TMOHATHIMU: TOYKA,
npsiMasi, IUIOCKOCTB, HPOCTPAHCTBO,
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npsimasi, IUIOCKOCTb, MPOCTPAHCTBO,
JIBYTPaHHbBIN yTOJI, CKPELIMBAIOIIHUECS TTPSIMbIE,
MapajuieIbHOCTh M NEPHEHIUKYISIPHOCTh
NPSAMBIX U TIJIOCKOCTEH, Yroa MEXKIY MPSIMbIMU,
Yrojl MEXIy MpAMOM M IUIOCKOCTBIO, YIOJI
MEXK]y TJIOCKOCTAMH, PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMbIMU,
pacCTOSIHUE MEXKIY IUIOCKOCTSIMHU;, YMEHHUE
KCIIOJIb30BaTh MPU PELICHUM 33/1a4 U3yYECHHBIE
(bakThl W TEOpPEMBbl IJITAHUMETPUHU; YMCHHE
OIICHUBATh Pa3Mepbl OOBEKTOB OKPYIKAIOIIETO
MHpA;

- YMEHHE ONEPUPOBATH MOHSATHUSIMH:
MHOTOI'PaHHHK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuieNienure 1, mpru3Ma, mupamuaa, Gurypa u
MMOBEPXHOCTb BPAILICHUS, IUIUHIP, KOHYC, 11ap,
ctepa, ceueHus GUTYphI BpaIleHUs, INTIOCKOCTb,
Kacaromasics  chepbl, [WIMHIpPA, KOHYCA,
IJIOIaJb TOBEPXHOCTH MHUPAMUJbI, MPHU3MBIL,
KOHyCa, IWIMHApA, IUIomaas chepbl, o0beM
Ky0a, TPSIMOYTOJLHOTO  MapajulelienuIe/a,
MUpaMUIbl, TPU3MBI, IUIMHpA, KOHYCa, 11apa;
yMEHHE  HW300paxkaTh  MHOTOTPAHHHKU U
MMOBEPXHOCTHU BpAILICHUS, UX CEYCHHS OT PYKH, C
MOMOLIBKD  YEPTEKHBIX  HMHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHUE paClO3HABATh
CUMMETPUIO B  MPOCTPAHCTBE;  YMEHUE
pacno3HaBaTh IPaBUIbHbIE MHOTOIPaHHUKHY;

- YMEHHE ONEPHUPOBAThH MOHATUSIMHU: JIBUKECHUE
B IPOCTPAaHCTBE, TMOA00HBIE (UTYpHI B
MPOCTPAHCTBE;  MCIIOJB30BaTh  OTHOILIECHUE
TJIOMIACH MOBEPXHOCTEN M 00 bEMOB TTOT00OHBIX
¢buryp npu peuieHuu 3aaay;

- YMEHHE  BBIYUCIATH  T'€OMETPUYECKHUE
BEJIMYMHBI (IJTMHA, YTOJ, IUIOMIA[h, OO0BEM,
TJIOMIAb TIOBEPXHOCTH ), UCTIONB3YS U3yUCHHBIE
(hOpMYJTBI U METO/IHI,

- YMEHHE ONEepUPOBATH
MPSIMOYTOJIbHAS cucTeMa
KOOPAWHATBl TOYKH, BEKTOP, KOOPAWHATHI
BEKTOpa, CKAJSIPHOE MPOU3BEICHUE, YIOJ
MEKTY BEKTOpaMHu, cymMMa BEKTOPOB,
MIPOU3BEJCHUE BEKTOpPA HA YMCIIO; HAXOIAUThH C
MOMOIIBI0 W3YYEHHBIX (HOPMYJI KOOPIUHATHI
CEepEeMHbI OTPE3Ka, PACCTOSHUE MEXKIY IBYMs
TOYKAMH;

- YMEHHUE BHIOUpaTh MOAXOMSIINNA W3YYCHHBIN
METOJl MJIA pEIIeHUs 3aJayd, pacrno3HaBaTh
MaTeMaThueckue (akThl U MaATeMaTUYCCKUE
MOJCIM B TPHUPOAHBIX M  OOIIECTBEHHBIX
SBJIEHUAX, B HMCKYCCTBE; YMEHHE NPHUBOAUTH
MIpUMEPBI MaTeMaTHYEeCKUX OTKPBITUN

IOHATUAMMU:
KOOpJAUHAT,

JBYI'PAaHHBIN YIOJI, CKPEIUBAIOIIMECS MPSIMBIE,
NapajieIbHOCTh W TEPICHANKYJSIPHOCTh
IPSIMBIX U IUIOCKOCTEH, YroJl MEKIY MPSMBIMU,
yrojl MEXIy MpsIMOH M IUIOCKOCTBIO, YTOI
MCKAY IIOCKOCTAMU, PACCTOSAHUC OT TOUKH 10
IUIOCKOCTH, PACCTOSIHUE MEXKIy NPSIMbIMH,
paccTosiHHE MEXAY IUIOCKOCTSIMH,  yMEeT
UCTIOJIB30BaTh NP PEIICHUH 3a]1a4 W3yYCHHBIC
q)aKTLI H TCOPEMbI IUNIAHUMETPUH, YMCCT
OILICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDPA;

- yMeer OIIEPUPOBATH TIOHSATHUSIMHU:
MHOTOTPaHHHK, CEYCHHEe MHOTOTPAaHHHUKA, KYyO,
napauiesienure ], Ipu3Ma, mupamMuaa, Gurypa u
MOBEPXHOCTH BpAILEHUs, UUINHIP, KOHYC, I1ap,
cdepa, ceueHus: GUrypsl BpalieHus, MI0CKOCTD,
Kacaromascs cdepbl, WIHHIPA, KOHYCA,
IUIOINAAbh TIOBEPXHOCTH MHUPAMUJBI, TPU3MBI,
KOHYyca, IWIMHIpA, IUIomanb chepsl, o0beM
Ky0a, TPSIMOYTOJIBHOTO  IapauIeyeIuIe/a,
MAPaMUAbL, IPU3MBI, UIUHIpPA, KOHYCa, 11apa;
yMeeT  HM300pakaTb  MHOTOTPAHHUKH U
IMMOBCPXHOCTHU BpallICHUSA, UX CCUCHUS OT PYKH, C
MOMOIIBI0  YEPTEKHBIX ~ HUHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEET pPAaclo3HaBaTh
CUMMETPHIO B TpPOCTPAHCTBE,  yMeEeT
Pacrio3HaBaTh MPAaBHUJIbHBIC MHOTOTPAHHUKH,
-yMeeT ONepupoBaTh MOHSATHSIMHU: JBHKCHHUE B
IIPOCTPAHCTBE, oI00HbBIE ¢urypsl B
NPOCTPAHCTBE;  HUCIOJIB30BaTh  OTHOIICHUE
TIOLIAACH MOBEPXHOCTEN U 00HEMOB TTOI0OHBIX
buryp npu perieHuu 3aay;

- YMECT BBIUYUCIIATh TCOMETPUUCCKHUEC BEIIMINHDBL

(nmuHA, yromy, MiowWaAb, O0BEM, IJIOMAAb
MIOBEPXHOCTH), HCIIOJB3YS N3y4YEeHHbIE
(bopMyIIbI U METO/IBI;

- yMeeT OIIepUpPOBaTh MOHSATUSMU:
MPSIMOYTOJIbHAS cucrema KOOPJIMHAT,
KOOPJIMHATBl TOYKH, BEKTOp, KOOPJMHATHI
BEKTOpa, CKaJspHOE MPOU3BEACHUE, YIOJ
MEXIy  BEKTOpaMH, CyMMa  BEKTOpOB,

MPOU3BEICHNE BEKTOpa Ha YHUCIIO; HAXOJUTh C
MOMOIIBI0 HM3yYEHHBIX (OPMYyNl KOOPAHHATHI
CepeMHbl OTPE3Ka, PACCTOSIHUE MEXKIY IBYMS
TOYKAMU;

- yMEeT BBIOMpaTh MOIXOIAIINNA H3YYEHHBIN
METOJA JJIg pelIeHus 3aJaud, paclo3HaBaTh
MaTemMaTuueckue (akThl W MaTeMaTU4YecKue
MOJETM B TPUPOIAHBIX U  OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEET MpPUBOAUTH
pUMEPDI MaTeMaTUYeCKUX OTKPBITU
pPOCCHUICKOM W MHUPOBOM MaTeMaTHYECKOM
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POCCUMCKOM M MHPOBOM MaTEMaTUYECKOU
HayKH;

- yMEHHE OIIepupOBaTh HNOHATUAMU:
ONpEJCIIEHNE, aKCHUOMa, TeOpeMa, CICACTBHE,
CBOIICTBO, IpU3HAK, JI0Ka3aTeNbCTBO,
pPaBHOCHIIbHBIE (bOopMyIMPOBKH; yMEHHE
dbopMyIIMpOBaTh obOpaTHOE u
IIPOTUBOIOJIOKHOE YTBEPXKICHUE, IPUBOJUTH
IpUMEpPbl U KOHTPIPUMEPHI, HCIOIb30BATh
METOJI MATEMAaTUYECKOW MHIYKLNUHU; IIPOBOIUTH
JIOKa3aTeNbHbIE PACCYXKJEHUS MpPU pELICHUU
3aJla4, OLICHUBAThH JIOTUYECKYIO INPaBUIBHOCTH

paccyKJIeHH;

- yMEHHE OIIEpUpPOBAThH HOHATUSAMH:
MHOXECTBO, IIOJMHOXECTBO, OIEpallyd HaJ
MHOK€CTBaMU; YMEHHE UCIIOJIb30BAaTh
TCOp €TUKO-MHOKECTBCHHBIN arnmapar JJIsL

OIKCAHMsI PEAbHBIX TPOILECCOB U SIBICHUU U
NpU PELICHUH 33/1a4, B TOM YHUCIE U3 JPYTHX
Y4EOHBIX MIPEMETOB;

- YMEHHE ONIepUpPOBaTh MOHATUAMHU: Tpad,
CBSI3HBIN Tpad, nepeBo, IWKI, Trpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb W OIMCHIBATH
rpadbl pa3InIHBIME CIIOCOOAMU; UCTIONB30BATh
rpadbl IpyU pEIICHUH 3a/1a4;

- yMeHue CBOOOJIHO ONEPUPOBATH MOHATHSIMHU:
COYETaHue, TEepPEecTaHOBKA, YUCIIO COYETaHHH,
YHCIIO0 IEPECTaHOBOK; OMHOM HbI0oTOHA; yMEeHHE

NpPUMEHATh ~ KOMOWHATOpHBIE  (aKTBl U
pacCyXIeHHS ISl peLICHNUs 3a/1a4;

- yMEHHE OTIepUPOBATH TIOHSATHSIMH:
HaTypaJbHOE YHUCIIO, IIeJI0€ YUCIIO0, OCTATOK IO
MOJIYJIIO, pannoHaIbHOE YHCIIO,
UppaLOHAIIBHOE YHCIIO, MHO)KECTBa
HATYpaJbHBIX, IEJBIX, paMoHaIbHBIX,

JIEUCTBUTENIbHBIX YHCEI, YMEHHUE UCIIOJIb30BaTh
MPU3HAKK JISTMMOCTH, HAMMEHBINUH OOIuit
JIeTUTeIh W HaWMEHbIllee oO0Iee KpaTHOE,
anroput™M EBKiIuaa mnpu pemieHud  3ajad;
3HAKOMCTBO C Pa3IUYHBIMH TTO3UIIMOHHBIMU
CHUCTEMAaMH CUHCJICHMS,

- YMEHHE CBOOOJHO OMEPUPOBATH MOHSATHUSIMU:
CTENEHb C IeNbIM I[OKa3aTeleM, KOpEeHb
HaTypajibHOU CTEIICHHU, CTEIICHB c
palMoOHANbHBIM  MOKa3aTeleM, CTeNeHb ¢
NEUCTBUTEIILHBIM (BEIIECTBEHHBIM)
mokasarenem, JiorapupM  UYWCIa,  CHHYC,
KOCHUHYC M TAHT'€HC MTPOU3BOJIbHOTO YUCIA;

- YMEHHUE ONEepUPOBATh MOHATUIMU: TOKAECTBO,
TOXKJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, cucreMa ypaBHEHUU "
HEpPABEHCTB, PAaBHOCWJIBHOCTh YpPaBHEHUH,

HAYKHU;
- yMeeT OIIepUpPOBATH TOHSTUSIMH:
orpejieNieHue, akcuoma, Teopema, CIeNICTBUE,
CBOIICTBO, MpPU3HAK, JI0Ka3aTeNbCTRO,
PaBHOCHIILHBIC (hOopMYIIMPOBKH; yMeeT
dbopMynupoBaTh o0OpaTHOe u
MIPOTUBOTIOJIOKHOE YTBEPKJICHUE, MPHUBOIUTH
OpUMepbl W KOHTPIPUMEPHI, HUCIOIb30BATh
METOJT MATEeMaTHICCKOW MHIYKIIUHU; IIPOBOIUTH
JOKa3aTeNbHBIE PACCYXKICHUS TPU PEIICHUU
3a/1a4, OIICHWBATH JIOTHYECKYIO MPaBUIBHOCTH
paccyKJIeHUH;

- YMEET ONepUPOBATh MOHITHIMH: MHOXKECTBO,
MOJIMHOXKECTBO, OMNEpaliy HaJl MHO>KECTBAMU;
YMCHHE HCIIOJIb30BATh TEOPETHKO-
MHO>KECTBEHHBI  ammapaT JUuisi  ONUCaHUs
pEATBHBIX TIPOIECCOB U SIBJICHUH HW TIPH
pelieHruy 3a7ad, B TOM 4YHCIEe W3 JIPYTuX
y4eOHBIX IPEIMETOB;

- YMEeT ONepupoBaTh MOHATHIMH: Tpad,
CBSI3HBIM Tpad, nepeBo, IWKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh W OIHCHIBATH
rpadbl pa3IUYHBIMU CIIOCOOAMU; UCTIOIb30BATh
rpadbl IpU PELICHUH 33/1a4;

- yMeeT CBOOOJHO OINEpUpPOBATH MOHITHIMHU:
coueTaHWe, MEepPEeCTaHOBKA, YHCIO COYETAHUH,
YHCIIO IEpecTaHOBOK; OuHOM Hbl0TOHA; yMeHue
NPUMEHSTh  KOMOMHATOpPHBIE  (PaKTBl U
paccyXaeHus Ui pelleHus 3a/1ay;

- YMEET OTepUPOBATh OHATHSIMH: HATypaIbHOE
YHCIIO, IEJ0€ YHCIO0, OCTATOK IO MOJIYIIO,
parroHaIbHOE YUCIIO0, HPPAITMOHATLHOE YHCIIO,
MHO>KECTBa HATypaJIbHBIX, EJBIX,
paroOHATBHBIX, IEHCTBUTEILHBIX YHCEIT; YMEET
UCIIONIb30BATh MPU3HAKU JEIIUMOCTH,
HaUMEHBIINH OOLINN HEIUTENb U HAaUMEHBIIIEES
obmee kpatHoe, anroput™m EBkimuga mpu
peIIeHNH 3a7ad; 3HAKOM C Pa3IMYHBIMH
MO3UIIMOHHBIMHU CUCTEMaMU CUUCIICHHS,

- yMeeT CBOOOJHO OIEePUPOBATH MOHATHIMHU:
CTeMeHb C IMEeNbIM I[OKa3aTeleM, KOpEHb
HATYpaJIbHOMN CTCTICHH, CTCTICHb c
palfioHaNbHBIM ~ TIOKa3aTelieM, CTENeHb C
NEWCTBUTEIILHBIM (BEIIECTBEHHBIM)
mokasareneM, JiorapupM — UYMCIa,  CHHYC,
KOCHHYC U TaHI'€HC NPOU3BOJILHOTO YHUCIIA;

- yMEeT ONEepHpOBaTh MOHATHUSIMHU: TOXKIECTBO,
TOKJIECTBEHHOE MpeoOpazoBaHuE, ypaBHEHHUE,

HEPABEHCTBO, CUCTEMa  ypaBHEHHUN u
HEpPaBEHCTB, PaBHOCWIBHOCTh  YPaBHEHUH,
HEPAaBEHCTB M  CHUCTEM,  palMOHAJIbHBIE,

HPppauOHAIBHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
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HEpaBEHCTB M  CHCTEM,  palMOHAJIbHBIE,
UppalnroHaIbHbIE, I0KA3aTENIbHbIE, CTEIIEHHBIE,
JorapupmMuIEcKue, TPUTOHOMETPUYECKHE
yYpaBHEHMsI, HEPABEHCTBA U CHCTEMBI; YMEHHE
pemaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C
IIOMOILBIO  PA3JIMYHbIX IPUEMOB; peIIaTh
yYpaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C
apaMeTpoM; HIPUMEHSTh YpaBHEHH,
HEpaBEHCTBA, WX CHUCTEMBbl JJIS pELICHHUs
MaTeMaTUYECKUX 3aJad U 3a/la4 U3 Pa3In4HbIX
oOacTeil HayKH U peabHOM KU3HM;

- yMeHue cBOOOJHO ONEpUPOBATH MOHATUSAMU:
rpadpuk  ¢yHKouM, oOpatHas  (QyHKIHA,
KOMNo3ulus (GYHKUMH, JUHEeHHas (QyHKIMs,
KBaJpaTU4Hasl (yHKIHS, CTETICHHAs! QYHKIUSA C
LEJIbIM  [OKa3aTeleM, TPUTOHOMETPUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKUE
(GyHKLIMH, TIOKa3aTeNbHas U JorapupmMuuecKas
(byHKIMHU; yMEHHE CTPOUTh rpaduku GyHKIUH,
BBINOJIHATh npeoOpa3oBaHus rpauKoB
GyHKIUH;

- YMEHHE UCMOIb30BaTh IpapuKy QyHKIUHI 1s
U3y4YeHHUs] TPOIECCOB W 3aBUCUMOCTEH mpu
peLIeHNH 3aa4 U3 APYTruX y4eOHBIX IPEIMETOB
U U3 peaJbHON KHU3HH; BBIPAXKATh (POPMYITaMu
3aBUCUMOCTH MEX/ly BETUUNHAMU;

- yMeHue cBOOOJHO OINEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (PYHKLUH, NEPUOJUYHOCTD (YHKIINH,
OTPaHUYEHHOCTh  (PYHKIMH, MOHOTOHHOCTH
GyHKIHMH, SKCTpeMyM (PYHKITUH, HAHOOJIbIIEE 1
HaVMEHbIIEe  3HA4YeHUS  (QYHKIUM  Ha
IIPOMEKYTKE; yMEHHe POBOANUTH
uccieoBaHue QyHKINN;

- YMEHME HCIOJb30BAaTh CBOMCTBA U TpaduKH
(GyHKIMM 17151 peleHns ypaBHEHUH, HEPABEHCTB
U 3aJad ¢ [apaMeTpaMu; H300pakaTb Ha
KOOPJIWHATHOM TUIOCKOCTH MHOECTBa
peleHn ypaBHEHNH, HEPABEHCTB U UX CUCTEM;
- yMeHHue CBOOOJHO ONEpUPOBATh MOHATHUSIMHU:
MI0CIIeIOBAaTENILHOCTD, apuMeTHIecKast

nporpeccusi, TIeoMeTpuUYecKas Iporpeccus,
OeckoHeyHO yObIBarolass reoMeTpudecKas
IPOrPEecCHs; yMEHUe 3aJ]1aBaTh
HIOCJIEIOBATEIBHOCTH, B TOM YHCJIE C TIOMOIIIBIO
PEKYPPEHTHBIX (HOpMYIT;

- yMeHHe OIIEpUPOBATH  TOHSITHUSMHU:

HETPEepPBIBHOCTH (DYHKLUHU, ACUMIITOTHI Tpaduka

¢GyHKIMM, TepBas W BTOpas IPOHM3BOAHAS
(GYHKIMH, TEOMETPHYECKUH |  (QHU3HMUECKUit
CMBICTT MPOU3BOIHOMN, nepBooOpasHas,

OHpeIICJIeHHBII\/II HUHTCIrpajl; YMCHHC HAaXOIHUTb
aCUMNITOTBI  Tpaduka GYHKIHMH, YMEHHE

JorapupmMHuIEcKue, TPUTOHOMETPUYECKHE
YPaBHEHMsI, HEPaBEHCTBA M CHUCTEMBI; yMeEeT
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
IOMOIIBI0  PA3IMYHbIX IPUEMOB; PpEIIATh
yYpaBHEHHs, HEpPaBEHCTBA U CHCTEMBI C
apaMeTpoM; IPUMEHSTh YpaBHEHH,
HEpaBEHCTBAa, WX CHUCTEMBbl IS pPEUICHHUs
MaTeMaTUYeCKUX 3a]ad U 3a/la4 U3 Pa3In4HbIX
oOnacTeil HayKu U pealbHOM JKHU3HH;

- yMeeT CBOOOJHO ONEpPHPOBATH IMOHATUSAMU:
rpadpuk  yskuum, obpartHas  QyHKIWMS,
KOMIO3ULUS (QYHKUUH, JUHeHHas (QyHKIMs,
KBaJpaTU4Hasi QyHKIMA, CTeTIeHHas! (PYHKLIHUS C
LEeJIbIM  [OKa3aTeleM, TPUTOHOMETpUYECKHe
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE
(GyHKLMH, TIOKa3aTeNbHasl U JorapupmuyecKkas
(GyHKIMHU; yMeeT CTpOUTh Tpaduku (yHKUIUH,
BBINOJIHATh peoOpa3oBaHus rpauKoB
byHKIUH;

- YMeeT UCNOJIb30BaTh Ipaduku (QyHKIMHA JUIs
U3y4YeHHs] TPOIECCOB W 3aBUCUMOCTEH mpu
peLIeHUH 33a4 U3 APYTUX YUEOHBIX NIPEIMETOB
U U3 peaJbHON KHU3HM; BBIPAXKATh (POPMYyIaMu
3aBUCUMOCTH MEX/ly BETMUNHAMU;

- yMeeT CBOOOIHO OIEPHPOBATH IMOHATHUSIMHU:
YETHOCTb (DYHKIIHHU, IEPUOAUYHOCTh (DYHKIHH,
OTPaHUYEHHOCTh  (DYHKIMHM, MOHOTOHHOCTH
GyHKIHH, SKCTpeMyM (DYHKITUH, HAHOOJIbIIIee 1
HaVMEHbIIEe  3HA4YeHUs  (QyHKIUM  Ha
POMEXKYTKE; yMEeT MPOBOIUTh HCCIeI0BaHHUE
GyHKIUY;

- YMEeT HCHOJb30BaTh CBOMCTBA M TpapuKu
(byHKIMI 17151 pelieHns ypaBHEHUH, HEPaBEHCTB
U 3aJad ¢ [apaMeTpaMu; H300paxaTb Ha
KOOPJIMHATHOM TUIOCKOCTH MHOYECTBa
pelLeHU ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;
- yMeHue cBOOOJHO ONEPUPOBATH MOHATHUSIMHU:

HIOCJIEIOBATEIBEHOCTD, apudmeTHyecKas
nporpeccusi, TeoMeTpudeckas Iporpeccus,
OeckoHeYyHO  yObIBaromasi reoMeTpudecKas
IPOTPECCHUs; yMeer 3a]1aBaTh

HIOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (HOpMYT;

- yMeeT OIIEpUPOBATH HOHATHAMHU:
HETPEepPBIBHOCTH (DYHKLUHU, ACUMIITOTHI IpaduKa
¢yHKIMM, TepBas W BTOpas IMPOU3BOJHAS
(GyHKIMH, TEOMETpHUYECKUH U (U3NUECKUl
CMBICTT HPOU3BOIHOMN, nepBooOpasHas,
OTIpPENIeICHHBIA MHTETpall; YMEHHE HaXOIWUTh

aCUMIITOTHI  Tpaduka  (YHKIHH, YMEHHE
BBIYUCIIATH MMPONU3BOAHBIC CYMMEI,
NPOM3BEACHUS, YAaCTHOTO ¥ KOMITO3HIIMU
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BBIYUCIISATh MIPOU3BOJIHBIC CYMMBI,
NPOM3BEACHUS, YAaCTHOIO U  KOMIIO3MLUHU
(byHKUMH, HAXOIUTH YPaBHEHUE KacaTeNbHOU K
rpaduky QyHKIUH;

- YMEHHE WCIOJb30BAaTh IPOU3BOAHYIO IS
UCCleoBaHusl (QYHKUMH, A7 HaXOXKACHUS
HAWIYYIIero pEIleHUs] B MPHUKIATHBIX, B TOM
qucie COLMAJIBHO-9KOHOMHUYECKUX u
¢usmueckux  3ajayax, IS ONpEIesICHUs
CKOPOCTU U YCKOPEHHMS; HaXOIUTh IJIOUIATU U
o0beMbl (uUryp ¢ TIOMOILIBIO HHTETpana;
IPUBO/IUTH IpUMEPbl  MaTeMaTHYEeCKOro
MO/JICIIUPOBAHUS C MOMOIIBIO
nuddepeHIATBHBIX YPAaBHCHUH;

- yMEHHE OTIePUPOBATH HOHSATHSIMH:
KOMILJIEKCHOE YHCIIO, COIPSIKEHHbIE
KOMIUICKCHBIE YHCJa, MOJAYJIb W apryMeHT
KOMIUIEKCHOIO  yHucia,  ¢opma  3alucu
KOMIIJICKCHBIX qrcen (reomeTpuyeckas,
TPUIrOHOMETpHUUECKass U  aireOpauyeckas);
yMETh POU3BOJIUTH apupMeTHYECKHEe
JeMCTBUS € KOMIUIEKCHBIMH  YMCJIAMU;
MIPUBOJIUTH IpUMEPbI UCTIOJIb30BaHUS
KOMIIJIEKCHBIX YHUCEJ;

- yMeHue CBOOOJHO ONEpUPOBATH MOHSATHUSIMHU:
cpenHee apu(pMeTHIECKOE, Me/inaHa,
HanOoJIbIIIee M HAUMEHbBINIEE 3HAUCHHSI, pa3Max,
JMCTIepCcHs, CTaHIAApTHOE OTKJIOHEHHE s
ONMHUCAHWsI  YHCIOBBIX  JIaHHBIX;  YMEHHE
UCCIIeIoBaTh CTaTUCTUYECKUE JIaHHBIE, B TOM
qHcIe ¢ MPUMEHEHHEM IpapuIecKuX METOIOB U
AJIEKTPOHHBIX CpPE/CTB; rpadudecku
UCCIIEIOBaTh  COBMECTHBIE HAOJIONEHUS C
MOMOIIBIO JIMarpaMM PacCeUBaHUS U JTMHEHHON
perpeccum;

- YMEHHE HaxXOAWUTb BEPOSITHOCTU COOBITHH C
UCTIOIb30BaHUEM  TpaUYecKHX  METOJIOB;
OPUMEHATh JUIsl pelleHus 3ajgad  (hopMyJibl
CIIO)KEHUSI ¥  YMHOXEHHS  BEpOSTHOCTEH,
dbopMyIlly TOJIHOM BEpPOATHOCTH, (HOPMYITy
bepuymnu,  koMOuHaTOopHBlE  (aKTBl U
(bOpMyJIBI; OLIEHMBATh BEPOSTHOCTH PEATBHBIX
COOBITHI; yMEHHE ONepHpOBaTh IMOHATUAMU:

Clly4aiHas BEJIMYNHA, pacnpezeieHue
BEPOSITHOCTEM, MAaTEMaTHYECKOe OKUJAHUE,
JUCIiepcuss M CTaHJApTHOE  OTKJIOHEHHE
CIIy4alHON BEJINYUHBI, byHKIIUN
pacrpezesieHuss ¥ IJIOTHOCTH PAaBHOMEPHOTO,
II0Ka3aTEeJIbHOTO u HOPMAJIBHOTO
pacrpeneNeHnit; YMEHHE HCII0JIb30BaTh

CBOMCTBA M3YyYCHHBIX paACHPENCICHUN I
pelIeHnsl 3ajayd; 3HAKOMCTBO C IOHATHUSAMH:

(GyHKUIMH, HAXOTUTH YpaBHEHUE KacaTeIbHON K
rpaduky GyHKINH,

- yYMe€eT WUCHOJIb30BaTh NPOU3BOAHYIO JUIS
uccienoBaHusl (QyHKUIUH, A1 HAXOXKICHHS
HAaWIy4Ilero pEenleHHusl B NPUKIAAHBIX, B TOM
yucie COLIMAIBHO-9)KOHOMUYECKUX u
¢usmueckux  3ajadax, OIS ONpPEAeIICHUs
CKOPOCTH M YCKOPEHHs; HaXOIUTh IUIOUIAJAN U
o0beMbl (uUryp ¢ TIOMOIIBIO HMHTETpasa;
MIPUBOAUTH MIPUMEPBI MaTeMaTHYECKOTrO
MOJIETTUPOBAHUS c IIOMOUIbIO
nuddepeHIaIbHBIX YPAaBHCHHI;

- yMeeT OIIEpUpOBaThH MOHSTUSIMHU:
KOMILJIEKCHOE YUCIIO, CONPS)KEHHBIE
KOMIUIEKCHBIE YHUCJIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ uucia,  (GopMa  3amucu
KOMIUIEKCHBIX quce (reomeTpuueckas,
TPUrOHOMETpHUECKass U  anreOpanyeckas);
yMeeT IIPOU3BOIUTH apudmMeTHueckue
JEUCTBUSI €  KOMIUIEKCHBIMM  YHCJIaMHU;
MPUBOAUTH IIPUMEPBI UCIIOJIb30BaHUS
KOMILJIEKCHBIX YHCEJL,

- yMeeT CBOOOIHO OIEPHPOBATH MOHATUSIMHU:
cpenHee apudmeruyeckoe, MeJIMaHa,
HauOoJIbIlIee U HAUMEHbBIIIEE 3HAUEHUS, pa3Mmax,
JUCIIEpCUsl, CTAHJAPTHOE OTKJIOHEHWE s
ONMCAaHUS  YHUCJIOBBIX  JaHHBIX;  YMEHHUE
UCCIEA0BaTh CTATUCTHUYECKUE JaHHBIE, B TOM
YHcIie ¢ MPUMEHEHHEM Tpa@HUeCKuX METOIOB U
3JIEKTPOHHBIX CPEJCTB; rpaduyecku
UCCJIEIOBaTh COBMECTHbIE HAONIOAEHUA C
MOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEUHON
perpeccuy;

- yMeeT HaxOJuTh BEPOATHOCTH COOBITUH C
UCTIONIb30BaHUEM  TpaUYecKuX  METOJIOB;
OPUMEHATh JJs pelieHus 3aaad  (HopMyIibl
CIOXKEHHSI ¥  yMHOXEHHS  BEpOATHOCTEH,
dbopMylly TONHON BEpOATHOCTH, (HOpPMYITy
bepuynnu,  xomOuHaTopHBle  (aAKTBl U
(GbopMyIIbl; OLIEHWBATh BEPOSITHOCTH pPeajbHBIX
COOBITHI; yMeeT OIepupoBaTh IMOHATHAMU:
cilyJaifHas BEJIMYNHA, pacrnpezeneHue
BEPOATHOCTEM, MaTEMaTUYECKOE OXKUAAHUE,
JUCIIEpCUsT U CTaHJAPTHOE  OTKIIOHEHUE
CIIy4alHON BEJIMYUHBI, byHKIIUN
pacmpenesieHdss U IUIOTHOCTH PABHOMEPHOTO,
[10Ka3aTeIbHOIO u HOpPMAaJIbHOTO
pacrnpeiesieHHi; yMeeT UCTO0JIb30BaTh CBOMCTBA
U3YYEHHBIX pACIpENENeHUN Uil pELIeHUs
3a]a4; 3HAKOM C TOHATHUSMHU: 3aKOH OOJBIINX
YHCEeN, METO/Abl BBHIOOPOUYHBIX MCCIIEIOBAHUM;
yMEeT MNPUBOAUTH NPHUMEPHI  MPOSIBICHUS
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3aKOH OOJIBIINX YHCEN, METOABl BHIOOPOUHBIX
WCCJIC/IOBAaHHI;, YMEHHE IMPUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA  OOJBIIMX YHUCENT B
MIPUPOJTHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMEHHE CBOOOIHO ONMEPHPOBATH MOHITHIMHU:

TOYKa, MNOpsAMas, IUIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, Iy, IUIOCKUI yroJ, ABYIPaHHbIN yroil,
TpEeXTPaHHbII yrod, NepeceKaroImecs,

napajuieNibHble M CKPEUIMBAIOIIUECS MpPSMBIE,
NapajyieIbHOCTh W MEPICHIUKYIISPHOCTh
IPSAMBIX U TUIOCKOCTEH, YTOJI MEXKAY MPSIMbBIMH,
Yroll MEXIy MpsIMOH M TUIOCKOCTBIO, YTOJI
MEXIYy IUIOCKOCTSIMU; YMEHHE HCIOJIb30BATh
OpU pElICHUH 3aj]ad H3YYCHHBbIC (aKThl H
TEOpEeMBbl TUIAHUMETPUH;, YMEHHE OICHHBATh
pasMepbl OOBEKTOB B OKpYXKAIOLIEM MHPE;
yMEHUE OTIEPUPOBATH MOHSATHSMH:
MHOTOTPDAaHHHK, CEYCHHWE  MHOTOTPaHHHUKA,
MIPABWIIbHBII MHOTOTpPaHHHK, npusma,
nupamuia, GUrypa U moBEpXHOCTh BPAIICHUS,
IWIMHAP, KOHYC, Immap, cdepa, pa3BepTkKa
MOBEPXHOCTH, CEYCHHUs KOHyCa W IIMJIHHIPA,
napajielIbHble OCH WJIM OCHOBaHHIO, CEUCHHE
miapa,  IUIOCKOCTh,  Kacawomasics  cQepsl,
WIMHpa, KOHYCa; YMEHUE CTPOHUTH CEYCHHE
MHOTOTpaHHHKA, W300paxkaTh MHOTOTPaHHUKH,
(bUrypsI ¥ MOBEPXHOCTH BpAILICHHS, X CEYCHUS,
B TOM 4YHCJIE€ C TOMOIIBIO 3JIEKTPOHHBIX
CPeICTB;, yMEHHE TPUMEHSTH  CBOWCTBA
reOMETPUUECKUX  (UTYp,  CaMOCTOSTEIHHO
bopMyIHpOBaTH  OMpEAETCHUS  HM3Y4aeMbIX
¢buryp, BBIIBUTATH THIIOTE3BI O CBOWCTBAaX M
NpU3HaKax re€OMETPHUUECKUX ¢buryp,
00OCHOBBIBATh HIIM OIPOBEPraTh WX, YMCHHE
npoBOAMTh  Kiaccudukanuio  puryp  mo
pa3InIHBIM NpU3HAKaM, BBIMOJIHATH
HEO0XOIMMBIE IOTIOTHUTENILHBIE TIOCTPOCHUS;

- yMeHHue CBOOOJHO ONEPUPOBATH MOHSATHUSIMHU:
wiomaab GUrypel, oobemM (Urypbl, BeIU4YUHA
yIia, paccTOSHHE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE MEXIy MpsIMBIMH, pacCTOSHHUE
MEXIy IUIOCKOCTSMH, IUIOMIaah  CQepsl,
IUIOMIA/Ib TIOBEPXHOCTH MUPAMHUJBI, TPU3MBIL,
KOHYcCa, UATUHAPA, o0beM KyOa,
IPSMOYTOJIBHOTO napaiiesyienumesna,
MUPaMUJIbI, IPU3MBI, IWIMHAPA, KOHYCa, [apa;
YMEHHE HaxOAWTh OTHOIICHHWE OOBEMOB
Mo00HBIX (uryp;

- yMeHHue CBOOOJHO ONEpUPOBATH MOHATHUSIMHU:
JIBI)KCHUE, napauiebHbINA NepeHoc,
CUMMETpHs Ha IUIOCKOCTH ¥ B IPOCTPAHCTBE,
MMOBOPOT, Mpeodpa3zoBaHue MOI00US, TTOTIOOHBIC

3aKkoHa OONBIIMX YHCET B TMPHPOIHBIX U
OO0I1€CTBEHHBIX SIBJICHUSX;
- yMeeT CBOOOIHO OIEpPHPOBATH MOHATUSAMHU:

TOYKA, IpsAMasg, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4Y, IUNIOCKUM yroJ, ABYIPaHHbIN YIOJl,
TPEXIPaHHBIN yrou, IIepPECEKAIOIINECs,

napajjyiCJIbHbIC W CKPCIIUMBAIOMIHUCCA IIPSAMBIC,
HapajuleIbHOCTh M MEPICHIUKYIISIPHOCTD
IPSIMBIX U IUIOCKOCTEH, YroJl MEXKIY IPSAMBIMU,
yrojd MeXIy MpsSIMOW M IJIOCKOCTBIO, YOI
MCIKAY IIOCKOCTAMU, YMCCT UCIIOJIB30BaTh IIpU
pEIICHUH 3a[au M3y4YeHHbIC (PAKThl U TEOPEMBI
IJIAHUMCTpUHU, YMECT OLCHHUBATH PaA3MCPhI
O0OBEKTOB B OKPYXAIOIIEM MHpPE; yMeeT
OneprupoBaTh INOHATUAMMU. MHOTI'Or'paHHUK,
CeUucHUE MHOTOTpaHHHKA, HPaBUIIBHBIH
MHOTOTpaHHMK, MpHU3Ma, NHpamuna, purypa u
MOBEPXHOCTh BpAIllCHHs, IWINHIP, KOHYC, 1I1ap,
chepa, pa3BepTKa MOBEPXHOCTH, CCUCHUS
KOHyCa W LWIMHIPA, MapauleibHbIC OCH WIH
OCHOBaHHMIO, CEYEHHE IIapa, IUIOCKOCTh,
Kacaromascsi chepsl, IIIHHIPA, KOHYCa; YMEeT
CTPOHThH CEYCHHE MHOTOIPaHHUKA, H300paxkaTh

MHOTOTPaHHUKH, QUIYpbl ¥ TOBEPXHOCTHU
BpallleHUsl, WX CEYEHHs, B TOM YHCIE C
MOMOIIBIO  JJIEKTPOHHBIX  CPENCTB; YMeEeT

NPUMEHSTHh CBOMCTBAa T€OMETPHUECKUX (UTYD,
CaMOCTOSATENIFHO (POPMYITHPOBATH OTPEICIICHHS
U3y4aeMbIX (QUTYp, BBIABUTaTh THUIIOTE3BI O
CBOMCTBaX W TIPU3HAKAX T'€OMETPUYECKUX
¢uryp, oOOCHOBBIBATH WM ONPOBEPrarh HX;
yMeeT TPOBOJIUTH Kiaccupukanuio Guryp mo
pa3IMYHBIM NpU3HAKaM, BBITIOJIHATH
HEOOXOAMMBIE TOTIOTHUTEIBHBIE TOCTPOCHHS;

- yMeeT CBOOOIHO OIEPHPOBATH MOHATHUSIMHU:
miomaas (GUrypel, o0beM (GUTYphl, BeTUIMHA
yIia, paccTOSHHE OT TOYKU [0 TUIOCKOCTH,
pacCTOSHHE MEXAy TMpSIMBIMH, PpacCTOSHHE
MEXIy IUIOCKOCTSAMH, IUIOMAgs  chepsl,
IUIOIIAAbh TIOBEPXHOCTH THPAMHIBI, TMPHU3MBI,
KOHYycCa, LWIMHJPA, 00beM Ky0a,
PSIMOYTOJIBHOTO napaiesenuIe/1a,
OUPaMU/IbL, IPU3MBI, IWIKHAPA, KOHYCa, [1apa;
yMEeT  HaxOIWTh  OTHOUICHHE  00BEMOB
noJ00HBIX (uUryp;

- yMeeT CBOOOJHO ONEPHPOBATH MOHATHSIMU:
JIBIDKEHUE, napaiebHbINA nepeHoc,
CHMMETpHsI Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MIOBOPOT, IIpeoOpa3zoBaHne NOA00Hs, TOJOOHBIE
¢urypsl; ymeer pacro3HaBaTb paBHBIE H
noJo0HbIe (UTYpPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apPXUTEKTYpe; YMEET MCIOIb30BaTh
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Gurypsl; yMEHHE pacmo3HaBaThb paBHBIE U
mogo0HbIe (UTYpPBI, B TOM YHCIIEe B MPHUPOJIE,
HCKYCCTBE, ApXUTEKTYpE; yMEHHE
UCIIOJIb30BAaTh TE€OMETPUYECKHE OTHOILEHUS,
HaxXOJIUTh T€OMETPUUYECKHE BEJIMYUHBI (JIJIMHA,
yTOJ, IJI0MIa/1b, 00bEM) IIPU PEIICHUH 3a]a4 U3
JIpyrux ydeOHBIX IPEIMETOB M U3 pealbHOU
KU3HU;

- yMeHHue CBOOOJHO ONEpUPOBATH MOHATHUSIMHU:
PSIMOYTOJIbHASL CHCTEMa KOOpPJIWHAT, BEKTOP,
KOOpJMHAThl TOYKH, KOOPAMHATBl BEKTOPA,
CyMMa BEKTOPOB, IPOW3BEICHHE BEKTOpa Ha
YHUCIIO, pa3lIoKEHHEe BEKTopa 1O 0asucy,
CKaJIsipHOE pOU3BEICHUE, BEKTOPHOE
IIPOU3BENEHUE, YroJd MEXIy BEKTOpamuy;
yMEHHE UCIIOJIb30BAaTh BEKTOPHBIN u
KOOpJMHATHBII METOJN U1 pElIeHus
reOMETPUUYECKUX 3aJad M 33434 JAPYyTUx
y4€OHBIX IPEIMETOB; OTIEPUPOBATH MOHATUAMMU:
Marpuia 2x2 u 3x3, onpeaenauTeab MaTpPUIIbL,
reOMETPUUYECKUI CMBICI OIPENETUTENS;

- YMEHHUE MOJICIIUPOBATh peabHbIC CUTYalluH Ha
A3bIKE MAaTEMATHUKH; COCTAaBJISTh BBIPAXKECHUS,
YpaBHEHHUS, HEPABEHCTBA M HMX CHUCTEMBI I10
YCIIOBUIO 3aJ]aud, MCCIEN0BaTh IOCTPOCHHbBIE
MOJIETIM C MCTIOJIb30BAHUEM ammapara anreopsl,
MHTEPIIPETUPOBATh IOJYYEHHBI pe3yJbTaT;
CTPOUTH MAaTEMAaTUYECKUE MOJIEIH C MTOMOIIBIO
reOMETPUUYECKUX MOHITUA W BEJIMYUH, PELIaTh
CBA3aHHBIE C HUMHU NPAKTHUYECKHE 3a/1auyu;

COCTaBJISITh  BEPOATHOCTHYIO  MOJEIb U
MHTEPIIPETUPOBATh IMOJYYCHHBI pe3ylbTaT;
pemarh TMPUKIAIHBIE 3a7a4d  CpPEeACTBaAMU

MaTEMaTHYeCKOro aHaiu3a, B TOM 4HCIE
COLIMAIBHO-?)KOHOMHYECKOTO M (PU3MYECKOTO
XapakTepa,

- YMCHHE BBIOMPATH TOIXOISIIHA METOJ JUIS
pelieHus 3aJadyd; TOHUMaHHEe 3HAaYMMOCTH
MaTeMaTUKd B M3YYEHUH MPUPOJIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SBJICHUN; YMEHHUE
pacrno3HaBaTh MPOSIBIICHHE 3aKOHOB
MaTE€MaTuK B HMCKYCCTBE, YMCHUC IIPUBOIUTH
MpUMEPbl MATEMATHUYECKUX OTKPBITUI
POCCHUICKOM M MHPOBOM MaTE€MaTHYECKOH
HAYyKH.

T€OMETPUYECKUE  OTHOLIEHMUS, HaXOJUTh
rE€OMETPUYECKHUE BEIWYMHBI ([UIMHA, YIOJ,
Iomaab, 0O0bEM) NpU pELICHUH 3anad M3
JIpyrux y4eOHbIX MPEIMETOB U U3 peallbHOH
YKU3HU;

- yMeeT CBOOOIHO ONEpPUPOBATH IMOHATUSAMU:
IPSIMOYTOJIbHAsE CUCTEMA KOOPJIMHAT, BEKTOP,
KOOpJMHAThl TOYKH, KOOPJMHATHI BEKTOPA,
CyMMa BEKTOpOB, IIPOM3BEIECHUE BEKTOpa Ha
YHCIO, pa3loKeHUWe BeKTopa Mo 0Oasucy,
CKaJISIpHOE IIPOM3BE/ICHUE, BEKTOPHOE
IPOM3BEACHUE, Yrojl  MEXAYy BEKTOpaMu;
YMEHHE  HCIOJIb30BaThb  BEKTOPHBIA U
KOOpDAMHATHBIM ~ MeToj  [uid  pelleHus
FEOMETPUYECKUX 3aJad M 3ajgad  JIpyrux
y4eOHBIX [IPEIMETOB; ONIEPUPOBATH MOHATHAMU:
MaTpuna 2x2 u 3x3, onpenenuTenb MaTpUILIb,
reOMETPUYECKUI CMBICIT OIIPEISIIUTENS;

- YMEET MOJIETIUPOBATh PEAJIbHBIE CUTYALUU Ha
A3bIKE MAaTEMAaTHKH; COCTABJIATh BBIPAKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA M HUX CHUCTEMBI IO
YCIOBHMIO 3aJlaud, HMCCIEN0BaTh MOCTPOCHHBIE
MOJIETIH C UCIIOJIb30BAaHUEM allnapara aiareOpsl,
UHTEPIPETUPOBATh IOJIyUYEHHBIH pe3ysbTar;
CTPOUTh MAaTEMAaTUYECKUE MOJIENH C MOMOUIbIO
reOMETPUYECKUX TMOHATHHA U BEJUYMH, pellaTh
CBA3aHHbIE C HUMHU IIPAKTUYECKHE 3a/1a4y;

COCTAaBJIAThL  BEPOATHOCTHYKD  MOJENb U
WHTEPIPETUPOBATh IOJIYYEHHBIM pe3ysbTarT;
pemiatb NPUKIAIHBIE 3aJa4d  CpPEeACTBaMU

MAaTeéMaTnu4d4CCKOro aHajiau3sa, B TOM 4YHCIIC
COIHMAJIbBHO-O3KOHOMHNYCCKOI'O H (1)I/ISI/I‘IGCKOFO

XapaxkTepa;
- yMeeT BBIOMpaTh MOAXOASAIIMH METON JIs
peuieHuss  3a7a4yd; TMOHUMAET 3HAYUMOCTH

MaTEeMaTUKd B HW3yYEHHUU TPUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U SIBICHUN; yMEeT
pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB
MaT€MaTHUKU B MCKYCCTBE, YMEET IPUBOIUTH
IPUMEPBI MaTeMaTHYECKUX OTKPBITHH
POCCUIMCKOM ¥ MHPOBOM MaTeMaTU4YECKOU
HayKH.
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5. ®OHAbI OHEHOYHBIX CPEJACTB

MNOACHUTEJIbBHASA 3AIINCKA

®OC nOpoMeXYyTOYHOM aTTeCTallMM TMpEIHAa3HAYeH JUIsi KOHTPOJISI W OLICHKH
00pa30BaTeNbHBIX JTOCTM)KEHUH O00YYaroIuXcs, OCBAaUBAIOMUX ydeOHyo aucuuruinay OVIlm.
01 Maremaruka.

®OC pazpaboran B coorBeTcTBUU ¢ TpeboBanusimu OIIOIT CIIO o mpodeccun 20.02.02
3alllUTa B YPE3BBIYANHBIX CUTYAIUIX, KBATU(GUKALUN CHEIHUAIUCT M0 3alIUTE B YPE3BBIYANHBIX
CUTYaIUSX, POTPAMMbI YU4COHON AUCIIUTLITNHBIL.

YyeOHas TUCIMIUIMHA OCBAWBACTCS B TEUCHUE IBYX ceMecTpoB B oobeme 201 vac.

@OC BKIIOYAET KOHTPOJIBHBIC MATEPHUAIIBI JUISI POBEICHUS IPOMEKYTOUHOUN aTTECTAINH
B hopMe: 3aueTa 1 SK3aMeHa.

[To pesynbraram uzyuenus yaeOHoi qucturuinabl OYIIn.01 MaTtemaruka o0y4aronmiics
JOJI’KEH OCBOMTD CJIEAYIOUINE pPe3yJIbTaThl:

JUYHOCHHbLE:

— c(OpMUPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CPEIICTBE MOJICITMPOBAHHUS SIBJICHUN U MPOIIECCOB, HICIX M METO/IaX MAaTCMATHKH,

— TMOHMMAaHHME 3HAYUMOCTH MaTeMaTHKH [UIsl HAay4YHO-TEXHHYECKOro Iporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIIEHUS K MATEMATHKE KaK K YaCTH O0IIEeYEIIOBEYCCKON KyIbTYPHI Uepe3
3HAKOMCTBO C UCTOpUEH pa3BUTHsI MaTEMaTUKHU, IBOJIOIMEH MATEMAaTUYECKUX UJIEH;

—  pa3BUTHE  JIOTUYECKOTO  MBINUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpaKCHHUS,
ANITOPUTMHUYECKON KYJIbTYPhl, KDHTHYHOCTH MBIIIJICHHUS Ha YPOBHE, HEOOXOAMMOM JUIs Oy MyIen
poeCCHOHAIBHON AEATEIHHOCTH, TSl POJAOKEHUST 00pa30BaHMs U CaMO0Opa30BaHUS;

— OBJIAJICHUE MATEeMAaTUYECKUMHU 3HAHUSMU H YMEHHUSAMH, HEOOXOIUMBIMH B
MTOBCETHEBHOM JKU3HH, JIJISI OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JTUCIUTUTHH U TUCITUTUTHH
npohecCHOHANBPHOTO IMKIA, JUIsl TONydeHHss o0pa3oBaHHMS B O00NacTAX, HE TPeOYIOUUX
yTIIyOJICHHONH MaTeMaTHIECKOM IMOATOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTh K 0OOpa3oBaHHIO, B TOM YHCJIE camMooOpa3oBaHUIO, Ha
MPOTSHKCHHH BCEW KHM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpPa30BaHHIO Kak
YCIIOBHUIO yCTEITHOM MpodeccuoHaNIbHOM U 00IIECTBEHHON AESITeTbHOCTH;

— TOTOBHOCTb U CIHOCOOHOCTHP K CaMOCTOSITEJIbHOM TBOPYECKOW W OTBETCTBEHHOM
NESITENIbHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeIOBATENbCKON, TPOSKTHOM U IPYTHX
BUJaX JCSITEILHOCTHA; — OTHOIIEHUE K MPO(eCCHOHAIBHON JeATSIBHOCTH KaK BO3MOXHOCTH
y4acTHs B peIICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHABHBIX MPOOJIeM;

MemanpeomemHbole:

— YMEHHE CaMOCTOSITeJIFHO OIPEACIATh IETU JEATSIBHOCTH W COCTABIISTH IUTAHBI
NESTEIbHOCTH,  CaMOCTOSITEIbHO  OCYIIECTBISIT, KOHTPOJUPOBATH H  KOPPEKTHPOBATH
JIESITEIIbHOCTb; HCITOJIb30BAaTh BCE BO3MOXKHBIC PECYPCHI IS JOCTHIKCHHSI TOCTABIICHHBIX TIeJIeH 1
pealn3aluy TUIaHOB JIeATEIbHOCTH; BEIOUPATH YCTICIIHBIE CTPATETHH B PA3IMYHBIX CHUTYAIUSX;

— yMEHHE MPOIYKTUBHO OOIIATHCA W B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NESITEIbHOCTH, YIUTHIBATh IMO3UIIUU APYTUX YIACTHUKOB JESATEIBHOCTH, 3)(HEKTHUBHO pa3periarh
KOH(JIUKTHI,

— BJaJICHWE HaBBIKAMU TIO3HABATEIbHOM, Y4eOHO-HCCIEAOBATENbCKOM M MPOEKTHOMN
JESTSIIbHOCTH, HaBBIKAMU pa3penicHHsl Mpo0IeM; ClIOCOOHOCTh M TOTOBHOCTh K
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CaMOCTOSITEIbHOMY TOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/1ay, MPUMEHEHUIO Pa3IMYHbIX
METO/IOB IMO3HAHMUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIbHOW HH(OPMAIMOHHO-TTO3HABATEIBHON
NESITEIIbHOCTH, BKIIOYash YMEHHUE OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHHMKAX WHGOpMAIUH,
KPUTHUECKH OIICHMBAThb W HWHTEPIPETHPOBATh HH(OpPMALNIO, MOIydYaeMyl0 M3 pPa3InYHBIX
HMCTOYHHUKOB;

— BJIQJICHUE SI3IKOBBIMU CPEJCTBAMH: YMEHHE SCHO, JOTMYHO U TOYHO HM3JaraTh CBOIO
TOYKY 3pEHHUsI, UCTIOIb30BATh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJAJCHUEC HABBIKAMHU I103HABATEIBHOW pPE(IIEKCUU KaK OCO3HAHHS COBEPIIACMBIX
JEUCTBUM U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHM, TPAHUL] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX TTO3HABATEILHBIX 3a/1a4 U CPEJICTB JIJISl UX JTIOCTHUKEHUS;

— LEeJCYCTPEeMJIEHHOCTh B TMOMCKAaX M MPHUHATHH PEHICHUN, COOOpa3sHTEIbHOCTh U
WHTYHUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJICTABICHUM;, CIIOCOOHOCTh BOCHPHHHMATh
KpacoTy U TApMOHUIO MUPA;

npeomemuuie:

— c(hOPMHUPOBAHHOCTH MPEICTABICHUI O MaTEeMAaTHKE KaK YaCTH MHUPOBON KYIbTYPHI U
MeCTe MaTEMATHUKH B COBPEMEHHOM IMBUIIM3AIIMHU, CTIOCO0aX OMUCAHUS SIBJICHU peabHOTO MUPa
Ha MaTEMaTUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUA O MATEMAaTHYECKHUX TMOHATHUSIX KaK Ba)KHEUIINX
MaTEeMaTUYECKUX MOJIEIISX, MO3BOJISIOIIMX OMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHI U SIBJICHUS;
MMOHUMAaHNE BO3MOYKHOCTH aKCHOMATHYECKOTO MTOCTPOCHUS MAaTEMaTHIECKUX TEOPHH;

— BJIQJICHHE METOJaMU JI0Ka3aTeJIbCTB U aJITOPUTMOB PEILICHUS, YMEHUE UX MPUMEHSATh,
MIPOBOJIUTH JJOKA3aTEIbHBIE PACCYKICHUS B X0JI€ PEIICHUS 3a7aY,

— BIIAQJICHUE CTAHJAPTHBIMHU IMPUEMaMM PEIICHHUS PAlUMOHAIbHBIX U UPPALMOHAIBHBIX,
MOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpABHEHWW W HEPABEHCTB, WX CHCTEM;
HCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YKCIIE JIJIS IOMCKA YT PEIICHUs U
WJUTIOCTPALINY PEUICHUs] ypaBHEHUN U HEPABEHCTB;

— c()OPMHUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHaIN3a
U UX CBOWCTBaxX, BIAJCHHEC YMEHUEM XapaKTEePH30BaTh MOBEJCHHE (PYHKIIHA, WMCIOJIHL30BAHNE
MOJTyYEHHBIX 3HAHUH JIJIS1 ONMCAHUS U aHAJIN3a pPealbHbIX 3aBUCUMOCTEH;

— BJIQJICHHE OCHOBHBIMU IMOHSATHUSAMH O TUIOCKHX U MPOCTPAHCTBEHHBIX F€OMETPUUECKHUX
¢durypax, ux OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHHSI paclioO3HABATh TEOMETPUUECKUE
Gurypsl Ha YepTekax, MOJCISIX W B pPEATbHOM MHpE; NMPUMEHEHHE HW3YYCHHBIX CBOWCTB
reoMeTpudeckux Guryp u Gopmy 1 petieHusi FreOMeTpUUYECKUX 3a/1ad U 3a/1a4 C MPaAKTUIECKUM
COJIEp>)KaHUEM;

— c(hOopMHPOBAaHHOCTh TPEJCTABICHUH O TMpoleccax W SBICHHUSX, HMEIOMINX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUpPE, OCHOBHBIX
MOHSTUSAX AIIEMEHTAPHON TEOPUU BEPOATHOCTEW; YMEHUIN HaXOAUThb U OLEHUBATH BEPOATHOCTH
HACTYIUICHHSI COOBITUI B MPOCTEUITUX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKU
CITy4aiHbIX BETTUYHH;

— BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM IIPHU PEIICHUH

3az1ad.
IIacopT OLlEHOYHBIX CpPe/ICTB
Ne HaumeHoBaHue Tun konTpoIs DopMbI KOHTPOJIA CpencrBa
yueOHoM KOHTPOJIsA
AUCHHUTINHBI
MaremaTuka [IpomexyTounslii | 3auer Kommiext
BapUaHTOB
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4 BapuaHTa

MaremaTuka [IpoMexxyTouHbIl | DK3aMeH Kommiext
BApUAHTOB
S BapUaHTOB

KomnuekT 3aganuii mo y4e0Hoi JUCHUIVINHE
OVYIIn. 0O1MaremaTnka

dopma NpoMeKYTOUHOI aTTecTanuu: 3aveT (MepBblii ceMecTp)

BAPUAHT Ne 1
1
BrruncnuTe: a) 1/81' 0) f/:GZF B) 3/—_ r) 4/_
8 81
( 1\
2 | Vipocrure: Lab(ab)z J
3 1}
Borauciure: (—0, 5)41 — 62502 —(2 1 +19(—3)_3
L 4)
4 | Berunciure: 109216 —logs 64
g | Bermcmmre: log 4+ |093
BEMHCINTE: 'Vt;?, I N (09 2
6
! Onpenenuts 1005 72, ecn 1095 2 =2, log;3=b
8 | Beramcmure: (log,15+log, 4—log, 6)Ig7
9
JlaHbI BEKTOPBI a_,{ 3;8; —3} b { 1,4, —2} Haiimure qmuny Bektopa F’ll— a»|
10 . .
BhlumcuTe cKanspHOe IPOM3BeIeHHE BEKTOPOB & ‘b.ecm a=3i-2j+k
b=6i-8j
11 : 17
Haitu: SINOL —7? cosa =— <A<
13 2
12

X
VKa3aTh 0011aCTh ONpe/IEIeHHs ¥ MHOKECTBO 3HaUeHUH pyHKkimn Y = 2'+1
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BAPUAHT Ne 2
1
Beruncnure: a) \/ldb 0) \]Ldé B) \fT r) 3
\ 125
1 1 \
2 | Yipocrure: L a’b(ab)2 J
3 S
Berauciure: 2 +107 +% '(50 - é\_l
*\4)
% | Boruucnure: 1093 27 —10g9 1
Boruncinure: Iog 2+ Iog 2
5 1 2
2
logs18
g | Boruncmnre: 3%~ —log Tlog 5 81
! OrnpenenuTh 1095 30, ecom log: 2=4d log;3=b
8 | Beramcmre: (10g; 25—log, 2 +log, 8)1g3
9
Tlanst BexTopsi D { 3;3;1} C{/:l; 1;3} . Haitmure many sextopa 0 —3C
10 . .
BhIuncIuTe cKanspHOe IPoM3BeieHre BEKTopoB d * b, ecm @a=2i-3j+K
b=5i-12j
: g
1| Haito: cosoL —? sinx=",7 <x<m
5 2
12 | Yka3arb 001acTh onpeAeNeHIst 1 MHOKECTBO 3HAUCHUH (pyHKITHH
F(x) =logs(X—2) "
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BAPUAHT Ne 3

1

Berauciare: a «3/ 128 6) «/62 B) ’ r) /12
2 | Yrpocrure: L(a ) b(ab ) J
3 1

-0,75 19 .
Brruncnure: +810000°% — + (0 63)
16 32
4 | Boranciure: 109416+ logs 64
5 | Beramciure: log 32+log
; " 49

Brerauciaure: —TUYg TUY, O — = log 0,5
6
! Onpenemnts 1005 24, ecu 1095 2 =2, logs 3=b
8 Bsranciure: 19 2(log, 75— 1o0g, 15+ log, 20)
3 JlaHbI BEKTOPBI 3-{ 5,1, 2} b { 3,2, —4} . Haiimure myvny Bektopa @ — 2b
10 [ . .

BbluucIMTE CKANSpHOE Npou3¥eIeHre BeKTopos a * b, ecnm @a=5i-2 Jj+4K

b=3j+2k
11 Haiitu: SINOL —? COS X = — 4 I < X < ST

5 2

12

Vkaszarh 00J1aCTh ONpeNeeHNsT 1 MHOXKECTBO 3HaUCHHUH QyHKImU Y =
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BAPUAHT Ne 4
S EYP— a 264 6) J~243 ) 4/ r) 3/—
81 343
2 o
Yupocture: 2\ 3a’ \ {
poerire:| 'k6J
[
3 15 20 1Yy 3y
Brruncoure: (1,5) -(2, 25) -(0, 75) ’ = 4| -=1 —-|2=1 |
3) "72) 1)y
4 | Bpruucaure: 10g3 81— logs 27
1 1
Borunciure: 1091 —__ +10g2
S 2 \/3—2 8
6 Beraucure: 3°% + log , log 5 81
! Ompenemuts 10g; 60, ecn 1095 2 =28, log; 3=b
8 Brruuciure: Ig 4('094 35+ |0g4 2 —|Og4 7)
9 ~ - —
JlaHBI BEKTOPBHI b{3;1; —2} C{ 1,4, —3} . Haiigure mumnHy BekTopa ’Zb -C ‘
10 - - - = =
BhIuKCcIuTE CKanspHOE IPOM3BeieHre BEKTopoB d * D, e @a=2i-3j+k
b=4i-2k
. 3
1 Haittu: COSOL —? SINX=","7 <X<T7
5 2
12 +—Vxa3arb 001acTh OMpPEEIICHUs U MHOXKXECTBO 3HAYCHHH (DyHKIIUN
f (X) =loga(x —3)

Kpurepun oneHok:
«5» -CTyJIeHT BBINOJIHII IPABUIBHO C MOJPOOHBIM pelieHneM Bee 12 3ananuit

«4» - CTYJICHT BBITIOJHIII TIPABMIIBHO € TOAPOOHBIM pernenueM 9-11 3ananunii
«3» - CTYJEHT BBIIIOJHMIII IPAaBUJILHO € MOAPOOHBIM pelleHueM 6-8 3aianuii

«2» - BBICTABJISIETCS CTYICHTY, KOTOPBI HE MOKET NMPABHIILHO BHIOJHUTH 6 3aaHiid —

g
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BapuanTtNel OtBeTsl BapuanTtNe2 OtBeTsl
1 | a)3 6) -4 8) ) 3 |1 |a)s 6) -2 8) 2)
-2,5 5 1,5 B
2| 11 2 | L1t
a2h? asp?
3 |10 3 |-14
4 |2 4 |1
5 |-35 5 1-0,75
6 |-1 6 |16
7 | 3a+2b 7 | l+a+b
8 |1 8 |2
9 |5 9 |10
10 | 34 10 | 46
11 5 11 3
13 5
12 | (—o0; +00) 12 | (2;+x)
(1;400) (—o00; +00)
BapuanTtNe3 OtBeTsl BapuanTtNe4 OtBeTsl
1 a)—2 6)5 6) 1 2)3 1 a)2 @—3 6)12 2)_ 6
2 5 3 7
2 2 | 2a%12a
3 375 3 |8
4 |4 4 |1
5 |[-35 5 |-05
6 |-1 6 |20
7 | 3a+b 7 | 1+2a+b
8 |2 8 |1
9 | 126 9 | 30
10 |2 10 | 6
11 3 11 4
5 5
12 | (—o0;+0) 12 | (3;+0)
(0; +o0) (—o0; +0)
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I1. ®opma MpoMe:KYTOYHOIM aTTeCTANMU: JK3aMeH (110 BADHAHTAM)

Bapuant Ne 1

(s 1 2,8) L
1. HaiinuTe 3HaueHUE BBIPAKEHUS 5 10
(—10)* 4 (=10)° 4 (—10)°.

2. Haliiure 3HaYCHHUE BBIPAXKCHUS
3.

CryzeHT nosy4us cBoi nepsblil roHopap B pazMepe 800 pyOieit 3a BbINOJIHEHHBIH nepeBoa. OH
pelI Ha BCE MOJIyYE€HHbIE JEHbIM KyNHUTb OyKEeT po3 Ul CBOEH yUYUTEIbHMIIbI aHTIMICKOTO
a3bika. Kakoe HanOoupliee KOJIMYECTBO PO3 CMOXKET KYIIUTh CTYJIEHT, €CJIU yAE€P KaHHbII Yy HEro
HaJIOT Ha J10Xobl cocTaBisieT 13% ronopapa, po3sl crost 100 py6uieit 3a ITyKy U OyKeT 10JIKEeH

COCTOSITh U3 HEYETHOT'O YHCJIA I[BETOB?
4. Cpennee rapMOHHYECKOE TpEX qucen & D u C seraucnsercs o bopmy-

; (a1+b]+c')_]
1=
e 3

1
. 3’
Haiinute cpennee rapMOHUYECKOE YUCEI u ©

(52)

16

| =
ool —

5. HaiinuTe 3Ha4YeHHE BBIPAXKECHUS
6. B 0OmIEXUTHH MHCTHTYTa B KaXXIOM KOMHATE MOKHO IOCENUTh YeThIpex denoBek. Kakoe
HaUMEHbIIIee KOJIMYECTBO KOMHAT HEOOXOAUMO JIJIsl TOCeIeHNs 83 HHOTOPOIHUX CTYACHTOB?

33 = 8l.

7. HaiinuTe KOpeHb ypaBHEHHS

O,

8. JIBa cajoBo/1a, UMEIONIME MPSMOYTOJIbHBIE Y4acTKu pazmepamu 20 M Ha 30
M ¢ 00111eli TpaHuIIeH, JOTOBOPUIIUCH U CAeNalId OOIIMM KpYTJabli npya miomansio 140 kBaapar-
HBIX METPOB (CM. 4epTEXK), MPUUEM TPaHHUIIA YYACTKOB IPOXOJUT TOYHO Yepe3 HeHTp npyaa. Ka-
KOBA IJIOIA/Ib (B KBaIpAaTHBIX METPAX) OCTABIIEHCS YACTH ydacTKa KaxJa0ro cajgoBoaa?

9. YcTaHoBHUTE COOTBETCTBHE MEXKIY BETMYMHAMH M UX BO3MOXHBIMU 3HAYCHUSMH: K KaXKIOMY
AJIEMEHTY MEePBOTO CTOJIONA MOA0EPUTE COOTBETCTBYIOIIHMA AJIEMEHT U3 BTOPOTO CTOJIOIIA.

BO3MOXHbBIE
BEJIMYNHBI SHAYELIS
A) momians ¢yrooneHoro moss 1) 97,5 xB. cm
b) momane kymopsl 2)0,7ra
noctourctBoM 100 pyOneit 3) 17,1 muH KB.
B) momane TpéxkoMHATHOU KM
KBapTHUPHI 4) 100 kB. M

') momans Tepputopun Poccun

3anumuTe B OTBET HHU(QPBHI, PACTIONOXKHUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r

10. Hayunas xon¢epeHnius nposoautcst B 4 aus. Beero 3ammanupoBano 60 TOKIag0B: MepBbIie
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nBa JHS — 10 12 JO0KJIaI0B, OCTALHBIC PACIIPEICIICHBI TIOPOBHY MEXIY TPETHUM U YETBEPTHIM
nasivu. [lopsimok gokanos onpenenseTcs xepedbEBkoil. KakoBa BEpOSTHOCTB, UTO JOKJIAM MPO-
(deccopa M. okakeTCsl 3aIJIaHUPOBAHHBIM Ha TIOCIICTHUI JCHb KOHQepeHIIHN?

11. Ha pucynke n3o0paxén rpaduk u3MeHeHHs: aTMOC(EPHOTO IABJICHHS B TOPOJIC DHCKE 32 TPH
nHst. [1o rOpr30HTaNIM YKa3aHbI IHU HECIH, TI0 BEPTHKAIIN — 3HAYCHHS aTMOC(EPHOTO TaBICHUS
B MUJUIMMETPAX pTyTHOTO cTos10a. Onpenenure mo pUCyYHKY HanOoJibiee 3HaueHue arMoc(epHo-

'O IaBJI€HUsI BO BTOPHUK (B MM PT. CT.).
762

760
758 [
756 AN

A f
754 Y
752 -\~ 4

750

BIOPHHK | cpema |  HeTRepr
12. B nepBom Oanke onuH (GYHT CTEPIMHTOB MOXKHO KYIHTh 3a 47,4 py0:s. Bo Bropom Ganke 30
¢yHTOB — 3a 1446 py6neii. B Tpetbem 6anke 12 gpyHTOB cTosT 561 py6nb. Kakyro HauMeHbIIy10
cyMMmy (B pyO:asix) mpuaeTcs 3amiatuTh 3a 10 ¢yHTOB CTEpIMHIOB?

13.

B 6ak, umeromuii ¢popMy NpaBWIBHOW YETHIPEXYTOJBbHON MPU3MBI CO CTOPOHON OCHOBaHWS,
paBHoit 40 cm, HamuTa XKHUAKOCTb. UTOOBI M3MEpUTh OOBEM JIEeTamu CIO0XHOH (opmbl, €
HOJHOCTBIO MOTPYXAIOT B ATY KuAKOCTh. Halinure 00bEM netanu, eciau nocie e€ morpykKeHus
YPOBEHb KHJIKOCTH B Oake nmofusuics Ha 15 cm. OTBeT naiite B KyOMYECKMX CAaHTUMETpaXx.

14. Ha pucyHkax u300paxeHbl TpapuKu GyHKIUH Buaa Y — kx + b. ycranosure cootsercraue
MeXIy rpapukaMu GyHKIMN 1 3HaKaMu K03 durmeHToB K u b.

OYHKINN

A) v B) Vi

/0 x 0 x

b) v D vi
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KODODUIUEHTEHI
1)k<0,b>0
2)k>0, b<0

3k>0,b>0
5k <0, b<0

B Tabnuiie mo kaxaoi OyKBOH yKaXUTE COOTBETCTBYIOIIUMA HOMED.

A b B r

Y il

15. - CropoHa mNpaBWIBHOIO TPEYrojbHMKA  paBHA
OKPYHOCTH, OITIMCAHHOW OKOJIO 3TOT0 TPEYTOJbHUKA.

V3

Haitnure  paguyc

16. B ocHoBanuu mupamuast SABC nexxut npaBuiibHbIH TpeyroasHUK ABC co
CTOpOHO¥ 6, a 60KOBOE pedpo SA meprneHUKYIIPHO OCHOBAHHIO M PaBHO 2\/§'Ha171111/1Te 00BEM
nupamusl SABC.

17. Ha xoopAnHATHOH NPSIMOM OTMEYEHO YHCIIO /1.

"
I e I I e

=3 =2 -1 0

Kaxxnomy u3 yeThIpéX 4ucen B JIEBOM CTOJIOLE COOTBETCTBYET OTPE30K, KOTOPOMY OHO
MPUHAJJICKUT. Y CTAHOBUTE COOTBETCTBUE MEXKY YHCIaMHU M OTPE3KaMH U3 MPaBOTo CTONOIA.

TOUYKHU YUCIIA
A3 —m 1) [0;1]
m> 2) [1; 2]
b) 3)[2;3]

pyvVm+2 4) [4; 5]
2

r m

3anuiuTe B OTBET HU(QPBI, pACIOIOKHB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r

18. B kiacce yuntcst 30 genoBek, u3 Hux 20 4eIOBEK MOCEIIAIOT KPYXKOK 110 HCTOPHH, a 16 deso-
BEK — KPYXOK 10 MaTemaTHke. BriOepure yTBep>KIeHHsI, KOTOpPbIE CIEAYIOT U3 NMPUBEAEHHBIX
IaHHBIX. B 3TOM Ki1acce
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1) HaiiyTcst XOTs ObI IBa YeJIOBEKa, KOTOPBIE MOCEHIAIOT 00a KPYKKa

2) eci¥ yYeHHMK HE XOJHT Ha KPYXOK [0 MCTOPHH, TO OH 0053aTEJIbHO XOIUT Ha KPYXKOK IO
MaTeMaTHKe

3) HeT y4eHHKa, KOTOPHIil He IOCeNIaeT HH KPYXKOK 110 UCTOPHH, HA KPYXKOK [0 MaTeMaTHKe

4) ne Haraércs 17 yenoBeK, KOTOPBIE MOCEIIAIOT 00a KPYKKa

B oTBere 3anuinnTe HOMepa BRIOPAHHBIX YTBEPKACHUI 0€3 TPOOeIIoB, 3aAThIX U APYTHX JAO0IOJ-
HUTEJIHHBIX CUMBOJIOB.

19. TpuBeauTe npuMep Y4eTHIPEX3HAYHOTO YKCiIa 4, 00JIAIAIONIETO CICAYIOIMMHI CBONCTBAMHU:
1) cymma 1udp uncia A genurcs Ha 8;

2) cymma nudp uucina (4 + 2) takxe aenurcs Ha 8;

3) uncio A mensme 3000.

B oTBeTe ykaxxute pOBHO OJJHO TAKOE YHUCIIO.

24 28

? 16
20. [TpsMOyTONBHUK Pa30UT HA YETHIPE MEHBIIUX MPSAMOYTOJIIbHUKA IBYMSI MIPsi-
MOJIMHEWHBIMU pa3pe3amu. llepumerpsl TpEX U3 HUX, HAYMHASA C JIEBOI'O BEPXHETO M Jajiee IO
94acoBOi cTpelke, paBHHI 24, 28 u 16. HaiimuTe nepumeTp 4eTBEPTOro NPSIMOYTOIbHUKA.

Bapuant Ne 2

2 3

124224,
1. Borupcure \ 3 8
3 2

2. Haiiure cymmy ymcer 9,4-107,2,2-107
3. B mkone dpaniry3ckuit si3pik n3ydaroT 117 yuamuxcs, 94To coctaBisieT 26% oT uncia Bcex yva-
MUXCst IKOJBI. CKOBKO yYaIIUXCsl B MIKOJe?

S a+b P
pr— . 5
4. Ilnomanpr Tpamenuu BBIYUCISAETCS 10  (Qopmyrie 2 roe a u b — mmHbL
OCHOBaHMHU Tpanenuu, h — ee BbicoTa. [lonb3ysick 3ToW (QOpMyIIOH, HaWAWTE TIJIOMAIbL S,

eccma=6,b=4,h=6. .
3cosa —4sina
5. Haiiqute 2sin@ — 5cos O, ecnu go = 3
6. banouka orypta crout 14 pyo6mneit 60 koneek. Kakoe HanbosbIee KOJIMIeCTBO OaHOUYEK HO-
rypra MOHO KynuTh Ha 100 pyOmneit?

7. HalimuTe KOpeHb ypaBHEHUS 4(_7 - x) —5x=38.
10m

20

8. EREYs

JladHbIi yaacTok uMeeT (opMy PSIMOYTOJIBHIKA ¢O cTopoHamu 35 meTpoB 1 20 MeTpoB. X035MH
OTIOPOAMJI Ha y4yacTKe KBaJpaTHbIM Bojibep co cTopoHoi 10 MeTpoB (cM. pucyHok). Haiinute
IUIOIIA/Ib OCTaBILIEHCS YacTu yyacTka. OTBET JalTe B KBAJAPAaTHBIX METpax.

9. YcTaHOBUTE COOTBETCTBHE MEXKAY BEIMYMHAMH U MX BO3MOKHBIMH 3HAUEHUSMU: K KAXKIOMY
AIIEMEHTY MEPBOTO CTOJIONA MO0EPUTE COOTBETCTBYIOIIHI AIIEMEHT U3 BTOPOTO CTOJIOIIA.
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BO3MOXHbBIE
BEJIMYNHBI SHAUEHMS
A) macca yesoBeka 1) 80 kr
b) macca xenesnogopoxxkao- 2) 460 T
ro cocTraBa 313

B) macca mapukoBoii pyuku 4) 10 ¢
') macca aBToMoOuMIIs

3anuiuTe B OTBET HU(QPHI, PACTIONOKHUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r

10. Ha yemmnnoHaTe 1o npbbKKaM B BOAY BeICTyMatoT 50 crtopTcMEHOB, cpeii HUX 9 MPBITYHOB U3
Poccun u 12 npeirynos u3 Kurtas. [Topsaok BeICTyIUIEHHI onipenensercs xepedbEépkoit. Haiinnute
BEPOSTHOCTH TOT'O, YTO TPETHUM OYJIET BBICTYNATh NPHITYH U3 Kutasi.

11. Ha nuarpamme mnoka3aHo kojinuecTBo nocerureneit caiita PUA «HoBoctu» B TeueHue Kax-
noro yaca 8 nekadps 2009 rona. [To ropu3oHTaNN YKa3bIBae€TCA Yac, 0 BEPTUKAINA — KOJIUYECTBO
MOCETUTENIeH caiiTa Ha MPOTSHKEHUH 3TOro yaca. OnpenenuTe 1mno auarpaMmme, B TEUEHUE KaKoro
yaca Ha caiite PUA «HoBocTi» moOsIBAJI0O MAKCUMAILHOE KOJTHYECTBO ITIOCETUTEIIEH.

T
80000 f-—m oo S
70000 - - e
60000 4= -—m—m e S
50000 f-mmmmmm e o LI = I
40000 -
30000
20000
10000 -
0

1 13 15 17 19 21 23
12. Ins  oOcCiy’)KMBaHUsI ~ MEXAYHApOJHOIO CEeMHHapa HEOOXOJUMO coOpaTh  TpyIIy
nepeBoAYNKOB. CBEeICHNS O KaHIUAaTax MMPEICTaBICHBI B TaOJIHIIE.

[TepeBomunku S3bIKN i;;lgl;fgﬁc?gec;gr
1 Hemenxkuii 4000
2 Ncnanckuii 2050
3 ®paHIty3cKuii 3000
4 @OpaHIy3CKHU, aHTTUHCKHA 5900
5 AHTImMicKknil, HeMel KU 6900
6 @paHIly3CKHA, UCTTAaHCKUN 5900

[onw3yscek Tabnuneit, cobepute XoTs Obl OHY IPYIILY, B KOTOPOil IEpeBOAYMKH BMECTE BIAICIOT
BCEMH YETBHIPbMS S3bIKAMU: AHTIMHCKUM, HEMEIIKUM, NCTIAHCKUM M (ppaHIly3CKHM, a CyMMapHas
CTOMMOCTH UX ycnyr He npesbiiaet 12 000 pyOGueit B iens. B oTBeTe ykaxute poBHO 0WH HaOOP
HOMEpPOB  MEPEBOJYMKOB  0e3 mpoOenoB, 3amAThIX W JPYTUX  JONOJHHUTEIHHBIX
CUMBOJIOB. [lepeuucnaiime 6 nopsioke 803pacmanus HOMepos.

13. Bricota koHyca paBHa 4, a AnuHa oOpasyromieit — 5. Haiinure auamMerp ocHOBaHMSI KOHYcCA.

68



69

14. Ha pucynke uzobpaxen rpaduk ¢ynkmuu y = f(X). Touku a, b, ¢, d u € 3agaror Ha ocwu
Ox wunTepBanbl. [lomp3ysach rpaduKoM, IMOCTaBRTE B COOTBETCTBHE KAXKIOMY HWHTEPBAIY
XapaKTePUCTHKY (QYHKIUH WU e€ POU3BOTHOI.

|

[
~ y=f@/\

[,
HAVEEV/EIN
al ‘_/ d e X
=
3HAUYEHUWA

TOUKK [TPOM3BOIHON
A) (a; b) 1) 3Ha4YeHUs MPOU3BOIHOI
B) (b; c) (GYHKIIUU TOJO0XKUTEIbHBI B
B) (c; d) Ka)X/I0i1 TOUKe MHTEpBaja
I') (d; e) 2) 3HAYCHUS IPOM3BOTHOU

GyHKIUY OTpHULIATEIbHBI B
KaXJ0¥ TOYKE UHTEpBaJia

3) 3Ha4YeHUs byHKIHH
OTPHIIATEIbHBI B KAXKION TOUYKE
HHTEpBasa

4) 3HayeHusT  (PyHKIHUH
HOJIOXKHUTEIBHBI B KXKI0M
TOYKE WHTEpBaja

3anummTe B OTBET MHU(PBI, pACIOI0KUB UX B TIOPSJIKE, COOTBETCTBYIOIIEM OYKBaM:
A b B r

15. A B Haiinure  paauyc  OKpYKHOCTH, BIMCAaHHOM B  IIPAaBWIbHBIN
HIECTUYTOJIBHHUK CO CTOPOHOM 98 \/§ .

Haiinure o0bemM V KoHyca, oOpasyromas KOTOPOro paBHa 2 W

v

HAKJIOHCHA K IIJIOCKOCTU OCHOBAHUS IIOJ YTJIOM 30°. B oTBeTe YKaXXUTC T

17. Ha xoopauHaTHOM npsiMmoii otMedeHsl Touku A, B, C, u D.
A B c D

-2 -1 0 1 2 3 4

Yuciao m paBHO — \/ﬁ
YcTaHOBHTE COOTBETCTBUE MEX]y YKa3aHHBIMU TOYKAMHU U YHCIAMU U3 MIPABOrO CTONOIA, KOTO-
pbI€ UM COOTBETCTBYIOT.
YcTaHOBHUTE COOTBETCTBHE MEXAY YKa3aHHBIMU TOYKAMU M YUCIIaMU U3 TIPABOTO cTOIO1A, KOTO-
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pbI€ UM COOTBCTCTBYIOT.

TOUKUAU YUCIIA
A 1
B
C 2)
2
D 3) M
4)

B tabnuiie mo kaxaoit OyKBOH yKaXUTE COOTBETCTBYIOIIUMA HOMED.
A B C D

18. Cpenu cotpyanukoB ¢pupMel A HekoTopbie JetoM 2013 roga otapixanu B ['perun, a HEKOTO-
pble — B Mcnanuu. Bee Te coTpyIHUKH, KOTOpbIe OTAbIxanu B Mcnanuu, He otabixanu B ['peruu.
Bribepure yTBEepKICHUSA, KOTOPBIE CIEAYIOT U3 MPUBEAEHHBIX TaHHBIX.

1) Corpyanuk pupmser A, kotopsrii setom 2013 roga He otapixan B ['perun, 0043aTeIbHO OT/IbI-
xan B Mcnanuu.

2) Kaxnpiii cotpyaauk ¢pupmbl A otabixan 3a jgeto 2013 rona xoTh rjie-To.

3) Cpenu Tex COTPYAHUKOB, KOTOpbIe He oTabixanu B Mcmanuu serom 2013 rona, ectb X0Ts ObI
OJIMH COTPY/JHUK, KOTOPBIA OTABIXaN B [ peruu.

4) Her Hu oHOTO COTpyaHHKA GUpMBI A, KoTopsIi 3a sieto 2013 roxa otapixan u B ['peruu, u B
Hcnannn.

B oTBeTe 3anmmnTe HOMEpa BEIOPAHHBIX YTBEPKIEHUH 0€3 Mpo0esioB, 3aMsAThIX U IPYTUX JOIOJ-
HUTEJBHBIX CHMBOJIOB.

19. Hailigure natu3HauHOE YHCIO, KpaTHOE 15, mpoussenenue mudp koroporo pasHo 60. B otBere
YKaXHUTE KaKOe-HUOY/Ib OJTHO TAaKOE YHCIIO.

Ykaorcume naumenvee maxoe uucio.

20. Bpay npornucalt nai@eHTy IpuHAMaTh JISKAPCTBO 0 TaKOM CXeMe: B IIEPBBIN JICHb OH JOJKCH
NPUHATH 3 Kallv, a B KOXKABIH CIEAYIOMUN IeHb — Ha 3 Karum O0JbIlie, YeM B TPEIbI Ty Ui,
[Tpunss 30 kanenb, oH e 3 AHA MBET 1Mo 30 Karnesb JIEKapCcTBa, a MOTOM €KETHEBHO YMEHBIIIACT
npuéM Ha 3 Karmmi. CKOJIBKO ITy3BIPHKOB JIGKAPCTBA HYKHO KYIHTH MAIIMEHTY Ha BECh KypC
npuéma, eClii B KaxxaoM cojepikutcs 20 Mt jiekapcTBa (duro coctanister 250 kamnenb)?

Bapuant Ne 3
2.6—8,4

1. Haiinure 3HaUeHNE BBIPAXKCHHS 2> 5 -
50,36 250,32

2. Halinure 3Ha4eHHE BRIPAKEHUS
3. B marazune Bcst MmeOenb npoaaéTes B pa3o6paHH0M Buze. [lokynaTenp MOXeET 3aka3aTh COOPKY
Mebenu Ha oMY, CTOUMOCTh KoTopoii coctasiseT 10 % ot croumoctu kyruienHoi mebenu. [kag
crout 3100 py6neit. Bo ckonmbko py0Oiaeit 000iaéTcst mokymka 3Toro mkada BMecTe co cOOpKoit?
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4, CYMMa YTIJI0B IMPaBUJIBHOT'O BBIITYKJIOTO MHOT'OYT'OJIbHUKA BBIYUCIACTCA 110

bopmye Z - (n - 2)77: ‘rae N — KoIu4ecTBO ero yrioB. [lomb3ysce aToi (opmyoid,
HauguTe N, eCiau ZlSn.
: 2v2
SIx = ——— o o
5. Haiiaure 3 COSX, eciu 3 52707 <x <3607,

6. B nernem narepe 172 pe6€nka u 24 Bocnuratens. B oqHOM aBTOOyCce MOXHO NEPEBO3UTH HE
6osee 30 maccaxxupoB. Kakoe HanMeHbIlee KOJTMYECTBO TaKUX aBTOOYCOB MOHAJOOMUTCS, YTOOBI
3a OJIUH pa3 MepPEeBE3TH BCEX U3 Jlareps B ropox?

2mx /3

CoS — = —.
7. Haiimute KOpeHb ypaBHEHHMS: 6 2 B orBere 3amummnTe HAHGOIBIIHIA OTPULIATEIIb-
HBI KOPEHb.

8. CtpouTtenu OropakuBarOT MeCTO A HpoBeneHUs pabor 3abopom. 3abop umeer (opmy
IpsIMOYTOJIbHUKA cO cTopoHamu 18 M u 16 m. IIpuuém HeoOxoqumMo ocTaBUTH MPOEMBI B 3a00pe
JUIs Tipoe3sia MaiuH. [1poe3ioB yeTsipe, Kaxablil muprHoii 2 M. Haiiaure oOuryro amuny 3abopa.

9. YcTaHOBHUTE COOTBETCTBHE MCXKAY BCIMYUMHAMHA U UX BO3MOXHBIMU 3HAYCHUAMMU: K KAXKAOMY
OJIEMCHTY IIEPBOI'0 CTOJ'I6I_[a HO,I[6CpI/ITe COOTBGTCTBYIOH_[I/Iﬁ OJIEMCHT U3 BTOPOIr'o CTOJ'I6I_Ia.

BO3MOXHbBIE
BEJIMYMHBI SHAYELILS
A) Macca KyXOHHOTO 1) 3500
XOJIOIWIBHUKA 2)15r
b) macca TpamBas 3)12 T
B) macca noBopokaeraaoro  4) 38 kr
pebenka

I') macca xapannaia

B Tabnuiie moa kaxmoit OyKBOH, COOTBETCTBYIOIICH BEIMYUHE, YKAKUTE HOMEP €€ BO3MOYKHOTO
3HAYEHU.

A b B r

10. Ha pok-decTuBasie BBICTYHAOT TPYHIBI — MO OJHOW OT KaXKIIOW M3 3asABJICHHBIX CTpaH.
[lopsinox BeICTyIUIEHUs ompexaensercs xpebueM. KakoBa BeposATHOCTH TOro, 4TO Tpylma M3
Janum Oynet BeICTynaTh mocie rpymnmsl u3 LBerun u nocie rpynmsl u3 Hopeerun? PesynbraTt
OKPYIJIUTE 0 COTHIX.

11. Ha pucyHKe MOKa3aHO W3MEHEHHE aTMOC(EepHOro NaBjieHUs B TeYeHHEe TPEX cyTok. [lo
TOPHU30HTAJIU YKa3aHbl AHU HCACIN U BPEM, 10 BEPTHUKAIN — 3HAYCHUA aTMOC(bepHoro JaBJICHUA
B MIJUTUMETPaX PTYTHOTO cToj0a. OnpeaenuTe mo pucyHKy 3Ha4YeHHE aTMOC(HEPHOTO JAaBICHHUS
B cpeny B 6:00. OTBeT maiiTe B MUJULIMMETPAX PTYTHOTO CTOJOA.

762
760 £,
758 \
756 —N\AL

; \
752 N

750

"]
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NN NG ¥ 655\"}' N N @\".»- Nk Y
BTODHHK | cpema | deTBepr
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12. Ot noma 110 1auu MOXKHO J0€XaTh Ha aBTOOYycCe, Ha 3JEKTPUUKE WM Ha MapIIPyTHOM TaKCH.
B rtabnuue noka3zaHo BpeMs, KOTOpPO€ HYXHO 3aTpaTHTh Ha Kaxabl ydacTok myTH. Kakoe
HalMeHblIee BpeMs noTpedyercst Ha nopory? OTBeT jaiite B yacax.

1 2 3
Ot
Ot moma 1o OCTaHOBKU
A 70 ABTOOYC B
aBTOOYCHOI aBToOyca
ABTOOYCOM Iy TH:
CTAaHIIUA — 10 Ja4u
29
10 muH. HEIKOM
10 muH.
Ot noMma 10
A A Ot cranuun
CTaHIIUU DneKTpuuKa A
DIIeKTPUUYKON | KEJIe3HOU B ITyTH:
MEIIKOM
JIOpOTH — 1 4 45 muH.
10 muH.
20 muH.
Ot
Ot noMma 10 OCTaHOBKU
A A MapupyTtHoe
OCTaHOBKH MapIpyTHOTO
MapuipyTHbIM TaKCH B
MapuIpyTHOTO TaKCcH
Takcu nopore:
TaKCU — 0 Jadu
1425 muH.
25 muH. MELMIKOM
35 MuH.

UYepes CpenHIO JMHHUIO OCHOBAHUS TPEYTOJBHON MPU3MBI
MPOBEICHA TUIOCKOCTD, MapajuiesibHass 00KoBoMy pedpy. O0beM OTCEUeHHON TPEYTOIHbHOM MpH3-
MBI paBeH 23,5. Halinute 00beM HCXOHOM NPU3MBI.

14. Ha pucyHke TOYKaMu TTOKa3aHbl 00bEMBI MECSTIHBIX TIPOJIAXK XOJIOJUIHHUKOB B Mara3uHe Obl-
TOBOW TeXHUKU. [0 TOpU30HTaNM yKa3bIBatOTCSI MECSLBL, 110 BEPTUKAJIN — KOJIWYECTBO MPOJIaH-

HBbIX XOJOAUJIIBHUKOB. 21.]'[5{ HarJsiIHOCTHU TOYKHU COCIUHECHBI JIMHUEMN.
700

600

gue ¢ee Map amp Mal HIOH HIOT 3BT CeH OKT HOA JFK
HOJ'IB?;Y)ICB PUCYHKOM, IMOCTABbLTC B COOTBETCTBUC KAXKIOMY M3 YKA3dAHHBIX NCPUOJ0B BPCMCHU
XapaKTEPUCTUKY IIPOJAXK XOIOAUIBHUKOB.
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INEPUO/bI
BPEMEHU

A) smBapb—Mapt 1) IIpomaxu 3a mepBbiii 1
b) anpenp—utoHr  BTOpOM MecsLbl KBapTaia
B) utonb—ceHTa0ps COBMANAIoT.
I') oxTs16pB— 2) ExxemecsiuHbIi 00BEM
neKadpb PO JOCTUTAET MAKCH-
MyMa 3a BECh [IEpHO/.
3) 3a 3TOT mepuo/I exeme-
CSTYHBIN 00BEM MPOAAK
yBesmumiicst Ha 300
XOJIOUJIBHUKOB.

XAPAKTEPUCTUKHU

4) 3a mocyieTHUIA MEeCSII
nepro/ia ObLIO MIPOAAHO
Menbire 200
XOJIOIUIILHUKOB.

B Tabanue nog kaxaoi OyKBOH YKa)KUTE COOTBETCTBYIOIIUI HOMED.
A b B I

b .
_>
AB
15.4 B Jlmaronamu pomOa ABCD paBubl 12 u 16. HaliguTe niuHy BekTopa
16. — JIBa peOpa mpsiMOyToJIBHOTO ITapauiesienuIieia paBHbl 8 u 5, a 00bEM mapaiie-

nenunena paseH 280. Haiiaure miomans NOBEPXHOCTH 3TOr0 NapajuiesienuIea.
17. Ha xoopAMHATHOM NMPsAMON OTMEUYEHO YHUCIIO ( :

] o
T -

-1 a 0

Pacnonoxure B NopAIKe yGBIBaHI/IH qucia:

2

1)61—1 3)a 4)61

2)a

B omeeme ykaxcume Homepa 6b10pannbix yuces 8 nopsoKe Yovl8aHusl.

18. Korna yuutens marematuku MBan [leTpoBud Ben€T ypok, OH 0053aTEIbHO OTKIIFOYAET CBOU
tenedoH. BeibepuTe yTBep K AeHUS, KOTOPBIE BEPHBI IPU MPUBEAEHHOM YCIOBUH.

1) Ecnu tenedon MBana [TeTpoBrya BKIIOUEH, 3HAYUT, OH HE BEAET YPOK.

2) Eciiu tenedon MBana [leTpoBuya BKIIIOYEH, 3HAYHT, OH BEIET YPOK.

3) Ecnu UBan [leTpoBud MpOBOAUT KOHTPOIbHYIO Pa0OTy 10 MaTeMaTHKE, 3HAYHT, €ro Tele(oH
BBIKJTFOUEH.

4) Ecnu MBan IletpoBruy BeET YPOK MaTEMATHKH, 3HAYUT, €T0 TeIe()OH BKITIOUEH.

19. HaiimuTe Tpéx3Ha4uHOE HATYypajbHOE YncIio, Oombiee 500, KoTopoe Ipu JejIeHny Ha 8 1 Ha 5
Na€T paBHbIE HEHYJIEBbIE OCTATKU U CPeIHss Ludpa KOTOPOro SBISIETCS CpelHUM apudmernye-
CKUM KpaitHuX 1dp. B oTBeTe ykaxkuTe Kakoe-
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HUOYb OJTHO TaKOE YHUCIIO.
20. YnuTka 3a IeHb 3aI0J13aeT BBEPX 110 JepeBy Ha 4 M, a 3a HOoub crioyizaet Ha 1 M. BeicoTa nepeBa
13 M. 3a cKOIBbKO JHEH YIUTKA BIEPBbIE TOMOM3ET A0 BEPIIMHEI JepeBa?

Bapuant Ne 4

2 1

S+ —+2.
1. Haiinurte 3HaueHue Belpakenus 5 4

2% .01

e
2. Haiinmure 3HaueHNE BRIPOKCHHS
3. Hucrno mocetuTenei caiita yBeIHMUMIOCH 32 MeCAI BIsATepo. Ha CKOJIBKO MPOIEHTOB YBEIHYH-
JIOCh YHCJIO ITOCETUTEJICH caiTa 3a STOT MeCsIl?

2

4. TInowmaas TOBEPXHOCTH IPSAMOYTOIbHOro napamenermnena ¢ péopamu 4,0 u C serancasieres
no  dopmyie S =2(ab+ac+bc), HaiiauTe miomans MOBEPXHOCTH HPSIMOYTOJIBHOTO

napajuienenumnena ¢ péopamu 3,5u6

5.

3.5 2
Haitngure 3HaueHue BoIpaXeHUst (20!) -a-a
6. B nome, B koTopoMm xuBet IleTs1, oqun noabses3a. Ha kakaom sTake HaXoIUTCS MO 6 KBAPTHP.

ITers xxuBet B kBapTupe Ne 50. Ha kakom staxke xuset [lera?

—8x+15
X= —
7.Haiinute KOpeHb ypaBHCHUS: x—10  Ecmu ypaBHeHnue uMeer Gojiee OJHOTO KOPHS, B

OTBCTC YKAXKHNTEC MEHBIIINN U3 HUX.

8. Kakoii HaumeHbIni yron (B rpamycax) 00pa3yloT MUHYTHAs U 4acoBasi CTPENIKH B YETHIPE Yaca
yTpa?

9. YcTaHOBUTE COOTBETCTBHE MEXKAY BEIMYMHAMH U MX BO3MOKHBIMH 3HAUEHUSIMU: K KAXKIOMY
AJIEMEHTY MEPBOTO CTOJIONA OA0EPUTE COOTBETCTBYIOIIHMA AJIEMEHT U3 BTOPOTO CTOJIOIIA.

BO3MOXHbBIE
BEJIMUMHBI SHAYEHIS
A) 00BEM Beapa BOIBI 1) 120 M3
b) 00BéM TOBapHOTO Barona 2) 250 n
B) 00bEM nérkux B3pocaoro 3) 151
YyeoBeKa 4)4 n

I') 00bEM BaHHBI

3amnumImTe B OTBET I_[I/I(I)pLI, PACIIOJIOKHUB UX B IOPAAKE, COOTBCTCTBYIOIIEM 6yKBaMI
A b B r

10. Konkypc ucnonmHuteneit mpoBoautcs B 5 mHei. Bcero 3asBimeno 60 BBICTYIUICHUH — 1O
OJIHOMY OT KaXKJIO¥ CcTpaHbl, yuacTByIoIel B KoHKypce. Vcnonuutens u3 Poccun yuacTByer B
KOHKypce. Bce BBICTyIUIEHHS NTOPOBHY paclpeiesieHbl MEXAy KOHKYPCHBIMU JHAMH. Ilopsmok
BBICTYIUICHUN ompeaenseTcs >xepeObEBkoil. KakoBa BepOATHOCTH TOTO, YTO BBICTYIJICHHE
UCTIOJIHUTENA U3 PoccuM COCTOUTCS B TPETHIA IEHb KOHKYypca?

11.
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Ha rpaduke nokaszan mpouecc pa3orpeBa JBUrateis jerkoporo apromoomins. Ha ocu abcuumce
OTKJIaJbIBACTCAd BpPEMsS B MUHYTax, MpOLIEAIIEe OT 3alycKa ABUTaTelsl, HA OCU OpIAMHAT —
TemIeparypa ABuratens B rpagycax Llenbcus.

o}
Omnpexnenure 1o TpaduKy, CKOIBKO MUHYT JBUTATENb HATPEBAJICS 0 TEMIIEPATYPHI 920°C.

100
g+ ! ! ! ! ! ! =
LA IN

o+ . . . . +—F— . . . i S

Gl + i i i i "_r

-
1+ |
M A

-'".
20—

0 I 2 3 4 & 6 F & o 10 11

12. He3aBucuMasi SKcIiepTHas JIaOOpaTopusi OIpeeiseT peﬁer&HTOBmx npubopoB Ha
ocHoBe Kodbduumenta uennoctd, pasHoro 0,01 cpemmeit nenst P, mokasareneit

¢yukmonansHocTu 7, KayecTsa QI/I nnzaitnal?) Kaknplit M3 nmokasareseil OLEHHBACTCS IEIbIM
griciioMm oT 0 10 4. UITOroBbIi peUTHHT BBIYHCISETCS MO (hopMyIie

R=4(2F +20Q+D)—0,01P.

B Ttabnume naHel cpenHss 1I€HA U OIEHKM KaXKJIOro MOKaszaTelss JUIsi HECKOJbKUX MoJjesei
ANEeKTpUYeCcKuX MsicopyOok. OmpenenuTe HAMBBICIINN PEUTHHT TMPEACTABIECHHBIX B TabIuUIE
MOJIEJIEH IIEKTPUUECKUX MICOPYOOK.

Mopnens msicopyOku | Cpennsist ieHa | @yHkuunoHanbHOCTH | KauecTso | [{uzaiin
A 4600 2 0 2

b 5500 4 3 1

B 4800 4 4 4

r 4700 2 1 4

Dll Cl

Al i 1
i R S c
13. 4 5 Haiinute o6beM MHOTOTrpaHHUKA, BEPIIMHAMH KOTOPOTO SIBIISIOTCS

TOYKU A, B, C, D, A am@hnnenennnez[a ABCDAB\C\D 1, Y KOTOpOro AB =38
JAD =10, AA| =3,
14. Ha pucynke m3o0paxkén rpaduk ¢yakmuny = f(X) . Toukm a, b, ¢, d u e 3agaror Ha

ocu OxunrepBansl. [lomp3ysich rpadukom, MOCTaBbTE B COOTBETCTBHUE KaXJIOMY HHTEpBAILY
XapaKTEPUCTUKY (PYHKIUHU UIH €€ IPOU3BOJHOM.
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all b \c‘ ; e 2
\

MHTEPBAJIbI

BPEMEL XAPAKTEPUCTHUKHU
A) (a; b) 1) 3naueHuss PyHKIIUH [TOJIOKHU-
b) (b; c) TEJBHBI B KaX/I0H TOUKe
B) (c; d) WHTEpBaa.
) (d; e) 2) 3HaueHUsT MPOU3BOIHOM

(GYHKIMU TOJ0XKHUTEIbHBI B
KaXJ0¥ TOYKE MHTEpBaJa.

3) 3HaueHus1 PyHKIMK OTpULIA-
TEJBHBI B KaX/I0H TOUKe
MHTEpBaJIa.

4) 3HaueHHs TPOU3BOTHON
(bYHKIMH OTPHULIATEIBHBI B KaX-
JIOM TOYKE MHTEpBaa.

3anumuTe B OTBET U(PHI, pACIONI0KUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OYKBaM:
A b B I

15. Ha «xmeruaroii Oymare HapucoBaHbl JBa Kpyra. Ilmomanp

BHYTpeHHero Kpyra pasHa 1 1. HaliguTe niomaap 3aiITpuxoBaHHON (DUTYPBHI.
G

M
16. & B MPaBUJIILHON YeTHIPEXYTOIBHOM nupamuge SABCD Bwico- Ta SO
paBHa 13, amaromams  ocHoBanms BD papaa 8. Touku Km M —  cepeauHbl
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pebep CD u BC cootBercTBeHHO. Haiinure TanreHc yriaa mMexay miockocTeio SMK u mocko-
¢TI0 ocHOBaHug ABC.
17. Ha xoopAMHATHOI MPSMOI1 OTMEUEHBI TOUKU A, B, Cu D

A B C D

I I I I I
-3 -2 -1 0 1
Yuciao m paBHO V2.
Kaxxoil Touke COOTBETCTBYET OJIHO M3 YHUCEN B IIPABOM CTOJOLE. YCTaHOBUTE COOTBETCTBUE
MEXy YKa3aHHbIMU TOYKAMH W 4MciIaMu. Broumurte B mpuBenEHHYIO B OTBETE TAaOJIMILy IOJ
K)ol OYKBOW COOTBETCTBYIOIIUN YHCITy HOMED.

i 4

3 4

TOYKHU YHUCJTIA
A)A 1)2m—>5
b)B m
B)C 2) i
D 3)m—

4 m

18. Hexortopsie cotpyaauku (pupmsl etom 2014 roma oTapIxaiy Ha Jade, a HEKOTOpbIE — Ha
Mope. Bce coTpyaHHMKH, KOTOpble HE OTIBIXald HAa MOpE, OTAbIXaJM Ha jaade. Bribepute
YTBEPKJICHUsI, KOTOPbIE BEPHBI IIPH YKA3aHHBIX YCIOBUSIX.

1) Kaxaplii cOTpyaHHK 3TO# Gupmbl oTasixai jgerom 2014 roma wim Ha Aade, WM Ha MOpE, WIIH
U TaM, U TaM.

2) Cotpynuuk 3Toi pupmbl, KoTopsklit tetom 2014 roma He OTABIXAl HA MOpE, HE OTABIXAT M Ha
nade.

3) Eciu ®awuna He otasixana gerom 2014 roga Hy Ha Jade, HA Ha MOPE, TO OHA SIBJISIETCS COTPY/I-
HUKOM 3TOH QUPMBI.

4) Ecnu coTpyaHUK 3ToW pUpMBI He oTAbIXas Ha Mope JetoM 2014 rona, TO OH OTIbIXAN Ha Jade.

B otBere 3anummTe HOMEpa BRIOpAaHHBIX YTBEPKICHUH 03 MPoOeIoB, 3asAThIX U APYTHX JOTOJ-
HUTEIbHBIX CHMBOJIOB.

19. IlpuBeauTe mpuMep YETHIPEX3HAYHOTO YMCIIA, KpaTHOro 12, mpousBeneHne nupp KOTOPOro
6ombiie 40, HO MeHbIe 45. B 0TBeTE yKa)KUTE POBHO OJTHO TAKOE YHCJIO.

20. Ky3Heuuk npeiraeT BI0OJIb KOOPIUHATHON TIPSIMOM B JTFOOOM HAmpaBIeHUH HA eIMHUYHBIA OT-
pe30K 3a NpbIKOK. CKOJIBKO CYIIECTBYET Pa3IUYHbIX TOYEK HA KOOPAUHATHON NPSIMON, B KOTOPBIX
Ky3HEUHK MOXET OKa3aThCs, CHAeTaB POBHO 12 TNpBDKKOB, HAuWHAs MpHITaTh M3 Hayanaa
KoopAauHaT?

Bapuant Ne 5

1
§_21__

1. Haiiure 3Hauenue Boipaxenus 4 5,
2. Haiture 3Hauenue Beipaxkenus 7,9 - 102+ 4,5 - 102,
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3. Poct buna 5 ¢gyroB 11 mioiimoB. Beipasute poct bumia B cantumerpax, ecinu 1 Gyt paBen
0,305 M, a 1 mroiim paBeH 2,54 cMm. Pe3ynbraT OKpyTriuTe 70 1eJIOro Yrucia CAaHTUMETPOB.

37
4. Cpennee reomerpudeckoe Tpéx umcen &, b u C serumcnsercs mo dopmyrne 8= abc' BeI-
qpCIIHTE cpejHee reomeTpudeckoe uncen 4,16 127,

(11a)* — 11a
11a?2 —a

5. HaiinuTe 3HaueHHE BBIPAKEHUS
6. B netHem narepe Ha KaxI0To ydacTHHKa monaraercs 60 r caxapa B jaeHb. B marepe 127
yenoBeK. Kakoe HauMeHblIee KOJIUMYECTBO KMJIOIPAMMOBBIX YIIAKOBOK caxapa HY>KHO Ha BECh
narepb Ha 9 nHei?

7. Haiiaute OTpUIATEIbHBIN KOPEHb YPABHEHHUS P-x—6=0.

8. Macmrab KapThl Takoi, 4YTo B OAHOM caHTuMeTpe 1,5 kM. UeMy paBHO paccTOSHHE MEXIY
ropoaamu A u B (B kM), eciii Ha KapTe OHO cocTaBisieT 16 cm?

9. YcTaHOBUTE COOTBETCTBHE MEXIY BEIMYMHAMH U MX BO3MOXKHBIMH 3HAUEHUSMU: K KaXKIOMY
3JIEMEHTY MEPBOTO CTOJIONA MOA0EPUTE COOTBETCTBYIOIINMA SJIEMEHT U3 BTOPOTO CTOJIOIIA.

BO3MOXHbBIE
BEJIMYMHbBI SHAYEHIS
A) pocT HOBOPOKIEHHOTO 1) 4300 km
pebEnka 2) 50 cm
b) nnuna Enucest 3) 5642 m

B) Tonmuna ne3ust 6puteel - 4) 0,08 mm
I') BeicoTa DIKOpYCa

B T8.6J'II/II_[C oA Kaxxaoi 6y1(B0fI, COOTBCTCTBYIOIJ_ICﬁ BCJIMYHUHC, YKAKUTC HOMECD €€ BO3MOXKHOTO
3HaA4YCHUA.

A b B r

10. BeposTHOCTB TOTO, UTO B CIIy4aiiHbIIi MOMEHT BPEMEHU TeMIlepaTypa Tesa 3J0POBOro Yeso-
Beka okaxercs Hke 36,8°C, paBHa 0,71. Haiinute BeposSTHOCTB TOTO, YTO B CIIYYalHBI MOMEHT
BPEMEHH Y 3JI0pOBOTr0 YeJIOBEKa TeMmnepaTypa okaxercs 36,8°C uiau BbIIIE.

11. Ha nuarpamme nokasaHa cpegHemecsiuHas temreparypa B Huwxnem Hosropoae (I'oppkom) 3a
kaxapii Mecsan 1994 roma. Ilo ropusoHTanu yKas3blBAalOTCS MECALBI, 1O BEPTHKAIM —
Temneparypa B rpagycax Llenbcus. Onpenenute no JuarpaMMe HaMMEHBIIYIO CPEIHEMECSUHYIO
temnepatypy B 1994 roay. OtBet naiite B rpagaycax llenbcust.
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12. KnaueHT X04eT apeH10BaTh aBTOMOOUIIb Ha CYTKHU JUIS TMOE3AKH NpoTsKEHHOCTHIO 700 kM. B
TabJIMIIEe IPUBEIECHbI XapaKTEPUCTHKHU TPEX aBTOMOOMWIIEH M CTOUMOCTD MX apEH/IbI.

Pacxon Apennnas
AsToMOoOWIL| TOILIUBO TOIIJIMBa mwIara
(o1 ma 100 (py6.3a 1
KM) CYTKH)
A JnzenpHoe 5 4200
benzun 11 2700
B Fa3 16 3000

[TomuMo apeH b, KITMEHT 00513aH OTUIATHTh TOTUTMBO JUTS aBTOMOOWIIS Ha BCIO Toe3/Ky. Llena nu-
3enbHOro Tormea — 30 pyOueit 3a nutp, 6en3una — 35 pyouneit 3a autp, raza — 20 py6ieii 3a
autp. CKOJBbKO pyOJIel 3aIiaTUT KJIMEHT 332 apeHTy U TOIIMBO, €CJTU BHIOEPET CaMblil JEIIEBBIN

BapuaHT?

13. B IIPaBUIILHON YETBIPEXYTOJIbHOU
mupamune SABCD touka O — uentp ocrosauus, S — sepumna, SB = 13, AC = 24 Haiinure

nnuny otpeska SO
14. Ha pucynke n3zo0paxén rpaduk ¢pynkimu Y = f(X) u ormeuens Touku A, B, C u D Ha ocu X.
[Tone3ysich rpaduKoM, MOCTABBTE B COOTBETCTBHE KAXKIOW TOUKE XapAKTEPUCTHKY (QYHKIMH U e€

IIPOU3BOJHOM.
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Huxe yka3aHbl 3Hau€HHs IPOM3BOJIHON B AaHHBIX TOukax. [lomp3ysch rpadukom, NOoCTaBbTE B
COOTBETCTBUE KaXKJOM TOUKE 3HAYECHHE ITPOM3BOIHOM B HEH.

XAPAKTEPUCTUKHU ©YHKIINU

TOHKH WJIA TIPOU3BOTHOM

A)A 1) OyHKIMS TOJ0KUTEIbHA, TIPOU3-
b)B BojiHas paBHa 0.

B)C 2) IlpousBoaHast OTpHUIATENbHA, PYHK-
No st paBaa 0.

3) [IpousBoHas OJIOXKUTEIbHA,
(GYHKIMS TOJ0KHUTEIbHA.

4) OyHKIMS OTpHULIATENbHA, IIPOU3BO/I-
Hasi OTpULIATENIbHA.

B tabnune noa kax ol 0ykBoil yKa)KuTe COOTBETCTBYIOLINIT HOMED.

A b B r
[
15. 4 H B B rpeyromsanke ABC AC = BC = 25 AB = 40, Hajizure SINA
16. Bricota xonyca paBHa 6, oOpasytomas paBHa 10. Haiinure ero oomem,

JIEJICHHBIN Ha T

17. KaxaoMy 13 4eThIpEX HEPaBEHCTB B JICBOM CTOJIONE COOTBETCTBYET OJTHO M3 PEIICHUN U3 TIpa-
BOTO CTONOIA. YCTAaHOBUTE COOTBETCTBHE MEXKIY HEPAaBEHCTBAMHU U MHOXXECTBAMHU UX
PELICHUSMHU.
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HEPABEHCTBA PELLIEHUSI
A) (X_Q)(x_3) 2) m
53 >3 3

) 3) s i
B)logzx > 1 2 3

x—3 <0 4
MNx 2 2 3

BrumuTe B npuBeAEHHYIO B OTBETE TAOJIUILY TIOJ] KaX/10H OYKBOW COOTBETCTBYIOILYIO (DY .
A b B r

18. B 300mara3une B oauH U3 akBapuyMoB 3anycTiim 20 perook. J[nHa Kak10i pplOKH 00JIbIIe
3 cM, HO He npeBbimaeT 13 cM. Beibepure yTBep)ACHUS, KOTOPBIC CICAYIOT U3 JaHHOU
nHdopManuu.

1) decsaTh ppIOOK B 3TOM aKBapuyMe MEHbIIE 8 CM.

2) B aToM akBapuyMe HET PHIOKHU JUTHHOM 14 cM.

3) Pasnuiia B aiuHe J1t00bIX 1BYX pbIOOK He Oosbiie 10 cMm.
4) Inuna Kaxaoit peiOKu 6osbiire 10 cM.

B otBete 3anuimTe HOMepa BEIOpaHHBIX YTBEPKICHUI 0e3 MpoOesioB, 3ansIThIX U JPYTHX J0MOJI-
HUTEIILHBIX CHMBOJIOB.

19. Haiinute yeThIpéx3HaUHOE HATypajbHOE YMCIO0, KpaTHoe 19, cymma mudp xotoporo Ha 1
0o0JbIIIE UX IPOU3BEICHMUSL.

20. TIpu neMoHCTpaluu JIeTHEH OJEXK/Ibl HapSAAbl KaXXI0W MaHEKEHIIMIIBI OTINYAI0TCA XOTs OBl
OJIHUM W3 TPEX JIEMEHTOB: OJIy3KOH, F0OKOW U Tyduisimu. Bcero Mozensep mpuroToBUi IS Je-
MOHCTpAIHH 5 BUJIOB 0J1y30K, 3 BUAa 1000K 1 4 Buja Tydenb. CKOIbKO pa3InyHbIX HAPSIOB OyAeT
MOKa3aHO Ha ATOM IEMOHCTpaIuu?
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Bapuanr (1)

OtBeTr
24
9001

0,2
21

530
2143
0,3
755
467,5
24000
3241
1
18
4312
14
1698 | 2598 | 1599 | 2499
12
Bapuani
OtBer
49

9620
450

)
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14 14

15 15

16 16

17 17

18 18

19 19

20 20
Ne  Homep Tun
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16

112

65

OtBeT

-2,32

3410
17
1
7
-0,5
60
4312
0,33
756
2,25
94
1324
10
262
4312
13

642 | 963

4

OtBeT
2,65
2
400
126

120
1432
33
6,5
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17 17 1432

18 18 14

19 19 1176|1716 7116

20 20 13
Bapuanr (5)

Ne Homep Tun OtBer

1 1 -1,05

2 2 0,529

3 3 180

4 4 12

5 5 11

6 6 69

7 7 -2

8 8 24

9 9 2143

10 10 0,29

11 11 -14

12 12 5240

13 13 5

14 14 1243

15 15 0,6

16 16 128

17 17 3124

18 18 23

19 19 3211

20 20 60

Kaxxnpiii Bapuant BkitouaeT 20 3aganuii B 00beMe H3y4EeHHOTO MaTepuaia (MaTepuabl
EI'D 6a30BbIit ypOBEHB).

Kpurepun onenox:

«5» -CTyIIEHT BBITIOJHWI IPABUIBHO C IOJPOOHBIM pemeHneM Bee 12 3amanuit

«4» - CTYJIeHT BBIIIOJHIII PABUIIBHO ¢ MOAPOOHBIM perienueM 9-11 3ananuii

«3» - CTYJICHT BBIITOJIHIII TIPABIIIBHO € TIOAPOOHBIM perieHueM 6-8 3amanuii

«2» - BBICTABJISIETCS CTY/ICHTY, KOTOPBIA HE MOKET NMPABUIILHO BBIIIOJHUTD 6 3aJaHUN
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