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Pabouas mporpamma yuebHoi aucuumiaunsl OVIIL. 07 Maremaruka paspaboTaHa Ha OCHOBE
denepanbHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTeIbHOTO  CTAaHAApPTa  CPEJHEro  OO0IIero
obpazoBanus (ganee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ UBMEHEHUAMHU U JTOTIOJTHECHUSIMU
ot 12.08.2022 Ne 732), Ha OCHOBE NMPUMEPHOU MPOTrpaMMbl 00IIe00pa30BaTEIBLHON yUeOHOU
TUCUMIUIMHBL  «MareMatuka» A  npodeccHOoHaIbHBIX 00pa30BaTeNbHBIX OpraHU3alui,
PEKOMEHI0BAHHO M denepanbHbIM TrOCyJapCTBEHHBIM OO/ IKETHBIM YUpEKICHUEM
JOTIOTHUTEITHHOTO poecCHOHATHHOTO o0Opa3zoBaHUs «HuCcTHTYT pa3BUTHSA
npodeccuoHanbHOrOo oOpa3zoBanus» (mpotokoa Ne 14 ot 30 HosiOps 2022 r1.), ¢ ydeToM
OcHoBHOM 00pa3oBaTeIbHON MpPOTPaMMBI cpeaHero oOmiero obpazoBaHusi (IMIPOTOKOT OT
18.05.2022 1. Ne 371), ¢ yuyerom DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero mpodeccuoHaabHOro oOpa3oBanus 1o crnenuanbHocTH  21.02.19
3emMIIeyCTPOMCTBO M YTB. MprUKazoM MuHucTepcTBa oopazoBanus u Hayku PD 24 asrycra 2022r.
Ne762

Opraau3zanus-pa3paboTIHK: rocy/1apcTBeHHOe 010/12KeTHOE npogdeccuoHaJIbHOE
oOpa3oBaTe/ibHOe yupexaenne « KyHrypckuii KoJuiek arpoTeXHoJ0rui U ynpaBJieHUs»

CocCTaBUTED.

M.JI. KameHneBa, npenogaBaresib
®.1.0., 10KHOCTD
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1. OBIIASI XAPAKTEPUCTHKA PABOYEH ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOMN JUCHUTLJIAHBI
OVYII 07. MATEMATHUKA

HA36AHUE 0ucuunﬂquz

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBarejbHOM nporpammbl CITIO:

O6meobpazoBatenbHas auctumimHa OVYIL 07 Marematuka sBIseTCs
o0s3aTeNbHONM  YacThio  00IE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpammbl B cootBercTBUM ¢ DPI'OC CIIO mno cnenuansHocTH 21.02.19

3eMIIeyCTPOMCTBO.

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. Lleap AUCHUIIIMHBI

Conepxxanue MPOTrpamMMbl 001eo0pa3oBaTebHON JUCIIUTIIIAHBI
«MareMaTuka» HamnpaBlIeHO Ha JOCTHXKEHHE pe3ylbTaTOB €€ M3Y4YeHHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuyerom mpodecCHOHATBEHON
HanpasieHHoct @I'OC CIIO.

Lens TUCIUIIITUHBI:

1) ToJAy4YHTh MaTEeMAaTHYECKHE 3HAHUS, HEOOXOJUMbBIC TPU H3YUCHUH
JIPYTUX y4eOHBIX JUCIUIUINH;

2) TUpUBUTH  CTYJCHTAM  HAaBBIKM  HCIOJIb30BaHUS  HM3YYCHHOTO
MaTEMaTHYECKOTO anmnapara B CTAHAAPTHBIX CUTYAIUIX.



1.2.2. IlnanupyemMblie pe3yJbTaThl 0CBOCHHUS 0011e00pa30BaTe/IbHON JUCHUILINHBI B cO0TBeTcTBUU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Kon u HaumMeHOBaHHE

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

(popmupyembIx Oo0mmue JucuunJMHapHble

KOMIIeTEeHI M

OK 01. BeiOnpare | - TOTOBHOCTH K  TPYyAy, OCO3HAaHHWE IEHHOCTH | - BJAJETh METOJAAMHU JI0KAa3aTeJbCTB, aJTOPUTMAMHU PEIICHUS
CIOCOOBI pEelIeHHs 33/1a4 | MacTepCTBa, TPYAOTIo0ue; 3a1a4; yMeHHe (QOPMYIUPOBATH OTPEACICHUS, AKCHOMBI U
pohecCHOHAIbHOM - TOTOBHOCTb K AKTUBHOU JEATEIBbHOCTH, | TEOPEMBI, IPUMEHATH HUX, MPOBOAUTH  JIOKA3aTEIbHBIC
NESATEIBHOCTH TEXHOJIOTMYECKOM ¥  COLMAJbHOM  HAINPABIECHHOCTH, | PACCYXKJEHHUS B XOJE PELICHUs 3a/1a4;

IIPUMEHUTEIILHO K | CIIOCOOHOCTB VHULIUAPOBATH, IJIaHUPOBATH U | - yMeThb ONEpUpOBaTh MOHATHSIMM: CTEHEHb YHCIA, JOorapudm

Pa3IMYHBIM KOHTCKCTaM

CaMOCTOATCIIbHO BBITNIOJIHATE TAKYIO ACATCIIbHOCTD,

- HMHTEpEC K Pa3IMUHbIM cdepaMm MpoPecCHOHATBHON
NeSITeNIbHOCTH, OBJaJIEHUE YHUBEPCAJIbHBIMU Y4€OHBIMU
IIO3HABATCJIIBHBIMU )IeﬁCTBHHMHZ

a) 0a30BBIC JIOTUYECKUE JCHCTBHUS:

- CaMOCTOATENHHO (HOPMYITHPOBATH U AKTYAIU3UPOBATh
npo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh  CYIIGCTBEHHBIM  TPHU3HAK WU
OCHOBaHWS JUIA  CpaBHEHHUsA, KJIacCUDUKANUUA |
0000I11IeHHS;

- ONpPEIENTh IEH JICATSIBHOCTH, 3a/1aBaTh MapaMeTPhl
Y KPUTEPUHU UX JIOCTHIKCHHS,

- BBIABIIATh 3aKOHOMEPHOCTH U TPOTHBOpPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb, OIICHHBATH
COOTBETCTBUE pE3yJIbTATOB IIEJSM, OIICHUBATh PHCKH
[MOCJIEICTBUI JE€ATEIBHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPH PEIICHUN
YKU3HEHHBIX IPOOJIEeM

0) 6a30BbIC HCCIICIOBATEILCKHUE ICHCTBUS:

- BIAJeTh HaBBIKAMH YU€OHO-HCCIEIOBATENbCKONH U
MPOEKTHOM  NIEATENIbHOCTH, HaBBIKAMHU  pa3pelieHus
npobiem;
- BBISIBIATH

IMPUYIUHHO-CJICACTBCHHBIC CBA3U n

YUCla; YMEHHUE BBINOJHATH BBIUHCICHUE 3HAYCHUH U
npeoOpa3oBaHusl BBIPAKEHUN CO CTEMEHSMU M Jorapudmamu,
npeoOpazoBaHus IPOOHO-PATHOHATIBHBIX BRIPAKEHUH;

- yYMEThb ONIEPUPOBATH MOHATHSIMU: palMOHaNIbHBIE,
MppalOHAIIbHBIE, ITOKAa3aTeJbHbIE, CTETICHHBIE,
jgorapu@muueckue, TPUTOHOMETPUYECKHE  YpaBHEHHUS U

HEPaBEHCTBA, NX CHCTEMBI;

- YMETh OIIEPUPOBATh TOHATUSAMH: (YHKIUS, HETpepbIBHAS
GyHKIIMA, TPOU3BOAHAS, TMEpBOOOpa3Has, OINpeACICHHBIN
WUHTETPaJ, YMETh HAaxOIHWTh IPOU3BOJHBIC 3JIEMEHTAPHBIX
(GyHKIIUH, UCTIONB3Ysl CIIPAaBOYHBIE MaTEpHalbl; UCCIEAOBATh B
NPOCTEUIIMX Ciydasx (DYHKIMM HAa MOHOTOHHOCTh, HAXOJIHUTh
HauOOJIbIINE W HAWMCHBIIME 3HAYeHHsS (YHKIHA, CTPOUTH

Fpa(l)I/IKI/I MHOI'O4JICHOB C HCIIOJIBb30BaHUCM alirapara
MaT€éMaTU4CCKOI0O aHajiu3a, IM[IPUMCHATH IMPOU3BOAHYIO IIPpHU
pEeICHUN 3aJa4 Ha JABHMKCHUC, peuiaTb IMPaKTHUKO-

OpUEHTHPOBAaHHbIE 3a/laud Ha HauOOJbLINE W HAUMEHbIINE
3HA4YEHUs1, Ha HAXOXKJECHUE IyTH, CKOPOCTH, YCKOPEHHUS;

- YMETb OINEpPUPOBATH MOHATUSAMH: pPaLMOHANbHAsA (DYHKIMS,
HOKa3aTebHas byHKIMS, CTEIeHHAas byHKIMA,
norapupmuueckas (QyHKIMS, TPUTOHOMETpUYECKHE (DYHKIMH,
oOpaTHble (QYHKIMM; YMEHHE CTPOMTh I'padUKd H3Y4YEHHBIX
GyHKIUH, UCTIONb30BaTh TpaMKU NMpPU W3YYEHUM MPOLIECCOB U
3aBHCHMOCTEH, MNpHM pEHIeHHH 3a/a4 U3 JAPYruX Yy4eOHBIX
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aKTyaJIM3UpOBaTh 3aJady, BBIIBUraTb TIHUIIOTE3Y €€
peuieHus, HaXxOOUTb AapryMEHTBl UI1 JOKa3aTesIbCTBa
CBOUX YTBEDP)KJICHUM, 33/1aBaTh MapaMeTpbl U KPUTECPUH
peuenus;

- QHAJIM3UPOBATH IIOJIYYECHHBIEC B XOJE PELICHUS 3a1a4u
pe3ynbTaThl, KPUTHUYECKH OLICHUBATb ux
JIOCTOBEPHOCTB,

MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCHUTh 3HAHUS B IIO3HABATEIBHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HECATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HBIX NPEIMETHBIX
oOmacreii;

- BBIABUTaThb HOBBIE HJEH, IpeHIaraTb OPUTHHAIbHBIC
MOAXO/Ibl U PEIIeHUs U CIIOCOOHOCTh UX HCIOJIb30BaHUS
B MO3HABATEIBHOM U COLMATIBHOM MPAKTHKE

MPEIMETOB U 3aJa4 U3 peanbHOU XKU3HU; BBIpAKaTh (hopMyIaMu
3aBUCHUMOCTH MEX]Ty BETUIHMHAMU;

- YMETh pemiaTh TEKCTOBBIC 3a/1a4¥l Pa3HBIX THUIOB (B TOM YHUCIIE
Ha MPOIICHTHI, IO U YacTH, Ha IBUMKCHHE, PAOOTYy, CTOMMOCTb
TOBApOB M YCIYT, HAJIOTH, 3aJa4yd M3 OOJIACTH YIpaBIICHUS
JUYHBIMU ¥ CEMEWHBIMH (PMHAHCAMH); COCTABIIATH BBIPAKCHUS,
YpaBHEHUsS, HEPABEHCTBA M WX CHUCTEMBI IO YCJIOBHIO 3aJauH,
UCCIIEI0BATh MOJly4YeHHOE  pelIeHHe U OIICHHUBATH
NPaBIOTI0I00HOCT PE3YIbTATOB;

- yMeTh ONEPUPOBATH MOHATHIAMH: CpEeIHEE apu(PMETHUECKOE,
MeJMaHa, HauOOJbIlee W HaWMEHBINCe 3HAUCHUsS, pa3Max,
JWICTIEPCHsI, CTAHAAPTHOE OTKIIOHEHHE YMCIIOBOTO HA0Opa; yMETh
U3BJICKATh, HHTEPIIPETHPOBATh WH()OPMAIIHIO, TIPEICTABICHHYIO
B TaOyHIIax, Ha IUarpaMmax, rpagukax, OTpaKarolyro CBOMCTBA
pEaTbHBIX MTPOIIECCOB U SBJICHHIA; MMPEICTABIATH HHPOPMAITHIO C
MTOMOIIBI0 TAOJHUI] U JUAarpaMM; HCCIEOBaTh CTAaTUCTHYCCKUC
JTAaHHBIC, B TOM YHCIIE ¢ IPUMEHEHUEM TpaUIecKuX METOJIOB U
JJIEKTPOHHBIX CPE/ICTB;

- yYMeThb OMNEepUpOBaTh TOHATUSAMHU: CIy4alHBIM ONBIT U
ClIy4ailHOe COOBITHE, BEpPOSTHOCTh CIIy4allHOTO COOBITHS,
YMEHHE  BBIUUCIATH  BEPOSITHOCTH C  HCIOJIb30BAHUEM
rpauuecKkux METOJO0B; MPUMEHATH (GOPMYIbl CIOXKEHUS U
YMHO>KEHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE (aKThl U (POPMYIIbI
OpU pElIeHWH 3aJla4; OLEHUBATh BEPOATHOCTU pPEabHBIX
COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMU BEIHMUYMHAMH; YMEHHE
PUBOJUTL IPUMEPHl MPOSIBICHUSA 3aKOHA OOJBIINX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBIICHUSX;

- yMeTbh ONEepUPOBATh MOHATUSAMH: TOUKA, MpsiMasi, MIOCKOCTb,
MPOCTPAHCTBO, JABYTPAHHBIA YroJ, CKPEIIMBAIOIIUECS MpsMbIE,
NapajuieNbHOCTh M MEPHEHAUKYISAPHOCTh  NPAMBIX U
TUIOCKOCTEH, Yroa MeXAy MPSIMBIMHU, YTOJd MEXKAY NpsIMOl U
TUIOCKOCTBIO, YTOJl MEXAY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
0 TIJIOCKOCTH, pACCTOSIHUE MEXIy MPSIMBIMU, pPaCcCTOSIHUE
MEXIY IJIOCKOCTSMHU;, yMEHHE HCIOJIb30BaTh MPH pPEIICHUU




3aJa4 M3ydeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUHU; yMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

- YMETb OIEPUPOBATh IOHATUSMHU: MHOTOTPAHHUK, CEUECHUE
MHOTOTpaHHMKa, Ky0, Mapajienenumnes, npusma, nupamuaa
¢urypa M NOBEPXHOCTh BpalLEHUS, LMUIMHAP, KOHYyC, LIap,
cdepa, cedeHus: GUTYpHl BPALICHHS, TUIOCKOCTh, KACAIOMIAsICS
cdepbl, HWIMHIPA, KOHYCA, MJIOLAAb OBEPXHOCTH MUpPAMUBbI,
OpU3Mbl, LWIUHApA, KOHyca, IIapa; yMEHHE H300paxkarhb
MHOTOTPaHHUKH ¥ TIOBEPXHOCTH BpAalllEHUS, UX CEYEHUS OT
PYKH, C IOMOILBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHUE pacro3HaBaTb CUMMETPUIO B MPOCTPAHCTBE;
yYMEHHE pacrno3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKY;

- yMeHHe OTIepUpPOBATH MOHSTUSIMU: JIBI)KEHHE B
IpPOCTpPaHCTBE,  MOJ0OHBIE  (GUIYpHl B  MPOCTPAHCTBE;
HCII0JIb30BaTh OTHOUIEHHE TUIOIIA/e MOBEPXHOCTEN U 00bEMOB
NoI00HBIX (PUTYp MPHU pEelIeHUH 3a1a4;

- YMETb BBIYMCISATH F'€OMETPUUYECKHE BEIMYUHBI (JUIMHA, YIodl,
miomaas, o0BbeM, TIUIOMIAJb IOBEPXHOCTH), HCIOIb3Y
U3y4eHHbIe POPMYIBI U METO/IBI;

- yMETh ONEpPUPOBATh NOHATHAMH: NPSIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, KOOPAWHATBI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJSIPHOE IIPOM3BEJECHUE, YroJ MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEJICHUE BEKTOpa HA YHUCIO; HAaxXOIUTh C
MOMOIUIBIO U3YUYEHHBIX (POPMYIT KOOPAMHATHI CEPEAMHBI OTPE3Ka,
paccTosiHUE MEXAY ABYMs TOUKaMU;

- yMeThb BbIOMpaTh MOAXOMALIUN M3YYEHHBIH METOH s
pellleHus 3a/adyd, pacro3HaBaTh MaTeMaTHdeckue (axkThl U
MaTeMaTHYeCKhe MOJAETH B TPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HMCKYCCTBE; YMEHHE MPUBOJUTh IPUMEPHI
MaTeMaTUYECKUX  OTKPBITUH  POCCHUHMCKOM W MHUPOBOH
MaTEMaTHYECKON HAYKH.

- YMETb OIEpPUpPOBaTh NOHATUSIMM: OIPEACICHUE, aKCUOMa,
TEOpEMa, CIIEACTBUE, CBOMCTBO, IIPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIIbHBIE  (OPMYIHUPOBKH;  yMeHHE  (HOPMYIHPOBAThH
o0paTHO€ M TNPOTUBOIOJIOKHOE YTBEpXkJEHHE, TMPUBOJIUTH




IPUMEpBI U KOHTPIIPUMEDBI, HCIO0JIb30BaTh METO]{
MaTEMaTUYEeCKOM  MHAYKLUUHU;  IPUBOJUTH  JOKa3aTeJIbHbIE
paccyXJeHus NpU pelIeHUH 3a7ady, OLEHUBATh JIOTMYECKYIO
IIPaBUJILHOCTB PACCYXICHUN;

- yMETh OIIEpUpPOBATH MOHATHSIMU: MHO>K€ECTBO,
MOJIMHOXKECTBO, ~ ONEpallii  HaJ MHOXXECTBaMHU; yMEHHUE
UCIOJIb30BAaTh TEOPETUKO- MHOXKECTBEHHBIH ammapar A
ONMCaHUS PEATIbHBIX MPOLIECCOB U SIBICHUN IIPU PELLICHUH 3a7ad,
B TOM YHCJIE€ U3 JPYTUX Y4€OHBIX IPEIMETOB;

- YyMETb ONEpUpoBaTh MOHATHSAMH: Trpad, CBI3HBIA Trpad,
JepeBO, LUK, rpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh U
ONMCHIBAaTh TIpadbl pa3IMYHBIMU CIIOCOOAMH; HCIOJIB30BAThH
rpadsl IpH peleHny 3a1ay;

- yMeTb CBOOOJHO OIEpPUPOBaTh MOHITUSIMHU: COYETaHUE,
MepecTaHOBKA, YUCIIO COYETAaHUH, YHCIIO TIEPECTAHOBOK; OMHOM
HeloToHa; ymeHHEe MpUMEHSATh KOMOMHATOpHbIE (aKThl U
paccyXIeHus Ui pelleHus 3a/1ay;

- YMETb OIEPUPOBATH NOHATHAMU: HATYypaJIbHOE YHCIIO, LIEJIOE
YHUCJIO, OCTAaTOK 10 MOAYJII, palUOHAIBHOE  YHCIIO,
UPPALMOHAIILHOE YHCJIO, MHOXECTBA HATyPaJIbHBIX, ICIBIX,
palMOHaIbHBIX, JCHCTBUTEIBHBIX YMCEI; YMEHUE HUCIOJIB30BATh
IOPU3HAKM JEIMMOCTH, HauOosplIMKA OOl jgenurens U
HalMeHblIee o0liee KpaTHOe, alropuT™ EBKina npu pereHuu
3a[a4; 3HAKOMCTBO C Pa3JMYHBIMM IO3ULMOHHBIMH CHCTEMaMU
CUMCIICHHUS;

- yMeTb CBOOOJIHO OIEPUPOBATh NOHATHUAMMU: CTEHEHb C LEJIbIM
II0OKa3aTejaeM, KOPEHb HaTypaJlbHOM CTENEHM, CTENEeHb C
palMOHaIbHBIM II0KA3aTeNIeM, CTENEHb C JEWCTBUTEIbHBIM
(BeLIeCTBEHHBIM) TIOKa3aresneM, JorapudM dyucia, CHUHYC,
KOCHHYC Y TAHI'€HC IIPOU3BOJIBHOTO YHCIIA;

YMETb OIIEpUPOBATH MOHATHSIMH: TOXKIECTBO, TOKIECTBEHHOE
npeobpa3oBaHue, YpaBHEHHUE, HEPABEHCTBO, cucTeMa
YPaBHEHHII ¥ HEPABEHCTB, pPABHOCWIBHOCTb YpPaBHEHHUH,
HEPABEHCTB M CHUCTEM, pALMOHAIBHBIE, HWPPALMOHAJIbHBIE,
II0KAa3aTeJIbHbIE, CTETICHHBIE, JorapupMHUUYEcKHe,




TPUTOHOMETPUUECKHUE YpPAaBHEHHUS, HEPABEHCTBA M CHCTEMBI;
YMEHME pellaTb YypaBHEHMs,, HEPABEHCTBA U CUCTEMBI C
IIOMOULIBI0  PA3JIMYHBIX IPUEMOB;  pellaTb  ypaBHEHHS,
HEpaBeHCTBA M  CHCTEMbl C IApaMeTpPOM; IPUMEHSATh
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMbl JUIsl  pEIICHUs
MaTeMaTUYECKUX 3aJ1ad U 33/a4 U3 pa3IMyHbIX 00JacTeil HayKu
Y peajbHOU KU3HU;

- yYMeTb CBOOOJIHO ONIEPUPOBATH MOHATHAMU: TpaduK QyHKIUH,
obOpaTHast pyHKIUS, KOMIO3ULIMS PYHKIUH, TMHEHHas QYHKIUS,
KBaJpaTUyHas (QYHKUHUSA, CTENEHHas QYHKUUS C LEeIbIM
1oKaszarejaeM, TpPUTOHOMETpUYeckre (yHKIUU, OOpaTHbIE
TPUTOHOMETPHUUECKHE ¢byHKIMH, MoKa3aTesibHas u
gorapudmuueckas (QYHKIUH; YMEHHE CTPOUTh Tpaduku
GyHKUMHA, BBIMOJIHATH NpeoOpazoBaHus TIpa@uUKOB (YHKIMI;
YMEHHME HCIOJb30BaTh TIpaduku GYHKUMNA IS W3YydeHUus
MIPOLIECCOB U 3aBUCHUMOCTEW MpH pPEUIeHUM 3a7ad U3 JPYTux
y4EOHBIX MPEIMETOB M W3 pEaJbHOM JKU3HM; BBIPAXKaTh
dopMynaMu  3aBUCHUMOCTH  MEXJy BEJIMYMHAMHU; yMEHHE
CBOOOJIHO ONEpUPOBaTh MOHATHAMU: YETHOCTh (DYHKIIHH,
NEPUOJUYHOCTh  (PYHKIUHM,  OIPAaHUYEHHOCTh  (DYHKLHH,
MOHOTOHHOCTh (PYHKIIMH, SKCTPEeMyM (PYHKITUH, HauOOJIbIIIECE U
HalMEHblIee 3Ha4eHUs (YHKUUU Ha MPOMEXKYTKE;, yMEHHE
IPOBOJUTh MCCIEeI0OBaHUE (YHKLIMHU; YMEHHE MCII0Ib30BaTh
cBoWicTBa W Tpaduku QYHKOWH I pelieHUs ypaBHECHHH,
HEpaBEHCTB W 3aJady C [apaMeTpamMu; H300pakaTh Ha
KOOP/JIMHATHOM IUIOCKOCTM MHOJKECTBAa pPELIEHUH ypaBHEHHUH,
HEPaBEHCTB U UX CHCTEM;

- YMCTb CBO60,Z[HO OIICPHUPOBATH INOHATHUAMU:
nocCjICaA0BaTCIbHOCTD, apI/I(i)MCTI/I‘IeCKaH nporpeccus,
IreoOMCTPUYICCKasd Imporpeccus, OECKOHEYHO y6I>IBaIOH_Ia${
TCOMETPpUUICCKAA porpeccus; YMCHUC 3aaaBaTb

MMoCICA0BAaTCIIbHOCTH, B TOM HHUCJIC C ITIOMOIIBIO PCKYPPCHTHLIX

bopmy;
YMCTb CBO60)1HO ONICPUPOBATE TOHATUAMU. HCHIPCPBIBHOCTH




GyHKIIMM, acUMNOTOTHl rpaduka (yHKUIWH, TEepBas U BTOpas
npou3BoiHAs (HYHKUIUHU, TEOMETPHUUECKUI U (HU3NIECKUN CMBICT
NPOM3BOJHOM, TIepBOOOpa3Hasi, ONpPEACICHHBIM  HMHTETpal;
YMEHHE HaXOJUTh AaCHMITOTHI Tpaduka (YHKIHUH; YMEHHUE
BBIUUCIIATh MPOU3BOJIHBIE CYMMBI, MPOM3BEACHUS, YaCTHOTO H
KOMIO3UIUN (YHKIMI, HAXOIUTh ypaBHEHHE KacaTeIbHOW K
rpaduKy (GYHKIMU; YMEHHE HCIOJIb30BAaTh HMPOM3BOIHYIO IS
UCCIIeIOBAaHMUS  (QYHKIMH, JUISI HAaXO0XACHUS HAWIYdIIero
pemieHuss B TPUKIAAHBIX, B TOM YHCJIE COIMAIBHO-
OSKOHOMHYECKUX 3a/la4yax, IS ONpPEICNCHHS CKOPOCTH |
YCKOPEHUS; HAXOAUTh TUIOMIAH W 00BbEMBI (PUTYP C IIOMOIIBIO
UHTETpaja,; NIPUBOJIUTH MIPUMEPHI MaTEMaTHIECKOTO
MOJETTUPOBAHUS C MOMOIIbI0 TU(depeHIINaTbHBIX YPaBHEHHUI;

- YMETh ONEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOIYJIh M apryMeHT
KOMIUIEKCHOTO 4YHcia, (opMa 3amucd KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M anreOpandeckas);
yMeThb  NPOM3BOIUTH  apudmMerndeckue  JeHcTBUA €
KOMIUIEKCHBIMU YHUCIAMU; IPUBOAUTE IPUMEPHI UCTIOIb30BAHUS
KOMIUIEKCHBIX YHUCEI;

- yMeTb CBOOOJHO ONEpUPOBAaTh TMOHATHSAMU: CpeIHEe
apupMeTnueckoe, MeauaHa, HauOoJbllee M HaWMEHbIlEe
3HA4YeHUs, pa3Mmax, JUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE IS
ONMCAaHUsI  YHUCIOBBIX  JAHHBIX; YMEHME  HCCIIEJOBaTh
CTaTUCTHYECKHE [JaHHble, B TOM YHCIE€ C MPUMEHEHUEM
rpau4ecKkux METOJOB U 3JIEKTPOHHBIX CPEICTB; I'padUuecKu
UCCIIeI0BaTh COBMECTHbIE HAOJIIOJEHUS C MOMOLIbIO AUArpaMm
pacceuBaHMsI U JIMHEHHOHN perpeccuu;

- YMETb HaXOJUTh BEPOSITHOCTH COOBITHI C MCIOJIb30BaHUEM
rpauuecKkux METOJIOB; NPUMEHATh Uil peleHus 3anady
(GopMynbl CIOXKEHHS U YMHOXXEHHUS BEpOSATHOCTEH, (popmyny
HOJTHOM BeposTHOCTH, (opmyiny bepHymin, KoMOMHAaTOpHBIE
dakTel W (QOpMYJBI; OLIEHWBAaTh BEPOATHOCTH PpeAbHBIX
COOBITHI;
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YMEHUE OIEpPUpPOBATh IOHATUSMHU: Cly4dalHas BEJIMYUHA,
pacupeneneHue BEpOSITHOCTEM, MaTEeMaTU4YEeCKOEe OXKUIAHUE,
JUCTIEPCHS. U CTAaHJAPTHOE OTKJIOHEHUE CIIyYalHOW BEJIMYUHBI,
(GyHKIMM  paclpeleleHuss U IUIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEJIbHOIO W HOPMAJIBHOIO PAaCHpElNeICHUN; YyMEHUe
UCIIOJIb30BAaTh CBOWCTBA M3YYEHHBIX pACHPENCIICHUM UL
pelieHus 3a1ayd; 3HAaKOMCTBO C MOHSATHSMH: 3aKOH OOJBLINX
YyHhCcesl, METOJAbl  BBHIOOPOYHBIX  HCCIIEIOBaHWUM;  yMEHUE
IPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO OINEpHpOBaTh MOHATUSMHU: TOUKaA, MpsMad,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKHH yroi,
JBYTPAHHBIA YroOJI, TPEXTPaHHBIA Yroj, IepeceKarolnecs,
NapaJuIeIbHbIE U CKPEIIMBAOIINECS NPAMBIE, TAPAIIJIEIBHOCTD U
NEPNEHANKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YIrOJl MEXIy
HNPSIMBIMH, YTOJ MEXAY IMPSAMOA M IUIOCKOCTBIO, YrOJ MEXKIy
IUIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh IIPU PEIICHUU 3ajad
U3ydyeHHble (AKTBl M TEOPEMBbl IUJIAHUMETPUH; YMEHHE
OLICHUBATh Pa3Mepbl OOBEKTOB B OKPY/KAIOIIEM MHpE; yMEHHUE
OIIEpUPOBAThH MOHATHAMM: MHOTOTPaHHUK, CEYCHHE
MHOTOTPaHHMKA,  TPaBUJIbHBIA  MHOTOIPAaHHMK,  IIpU3Ma,
nupamuza, Gurypa u NoBepXHOCTb BpaIllEHUs, IMIMH]P, KOHYC,
map, cgepa, pa3BepTKa IOBEPXHOCTH, CEUYEHUS KOHyca M
LWIMHIpPA TapauiebHble OCH WM OCHOBAaHUIO, CEYCHHE IIapa,
IUIOCKOCTh, Kacawowascs cdepsl, LWINHAPA, KOHYca; yMEHHE
CTPOMTbH CEYCHHE MHOIOI'PaHHMKA, N300pa)kaTb MHOIOI'PaHHUKH,
(GUrypsl 1 MOBEPXHOCTH BPAIEHUS, UX CEYEHUS, B TOM YHUCIIE C
IIOMOUIBIO JIEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHATh CBOMCTBA
reoMeTpudeckux (uryp, caMocTosTenabHO (OPMYIUPOBATH
ONpesieieHusl M3ydaeMblX (Uryp, BBIIBUIaTb THMIOTE3Bl O
CBOICTBaxX M MpU3HAKaX reoMeTpUIecKux Guryp, o00CHOBBIBATh
WIA ONpOBEpPraTh MX; yMEHHE IPOBOAUTH KIACCUPHUKAIIMIO
¢Guryp mo pazaMuHBIM NPU3HAKAM, BBINOJHATH HEOOXOAMMBIE
JIOTIOJIHATEIILHBIE IIOCTPOCHUS;
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- yYMeTh CBOOOHO OTIEpUPOBATH MOHATHAMM: TUIOMIAb (PUTYPHI,
o0beM (QUTrypbl, BEIMYMHA YIJIA, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXIy MNPSMBIMHU, IUIOMAAb CEpHI,
IUIOLIA/Ib MOBEPXHOCTU IMUPAMUJIBL, IPU3MBI, KOHYCA, LMJINHIPA,
00beM Ky0a, MPSIMOYTOJBHOTO TMapajuieNienuIeaa, MUupamMuibl,
OpU3Mbl, LMIUHApPA, KOHYyca, IIapa; YMEHHE HaXOAMUTh
OTHOIIEHHE 00BEMOB TIOJJOOHBIX (HUTYP;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHUSAMHU: JIBUIKEHUE,
napajuleJbHBIM  MEePeHOC, CHUMMETpPUS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, TTOBOPOT, NMpeoOpazoBaHUe MOA00Ms, TOI00HBIE
¢burypsl; yMeHue pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYDHI, B
TOM 4YHCJI€ B MPHUPOJAE, HCKYCCTBE, apXUTEKType; YMEHUE
UCIOJIb30BaTh ~ TFEOMETPUYECKHE  OTHOUIEHMs,  HaXOJUTh
reOMETPUYECKHE BETUUMHBI (IJIMHA, YTOJI, IUI0Iab, 00BEM) MIPH
pellleHnH 3a7a4d U3 JIPYrux y4eOHbIX MPEeIMETOB U U3 pealbHOU
YKU3HU;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHITUSIMH: MPSMOYTOJIbHAsS
CUCTeMa KOOpAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEACHUE BEKTOpa Ha YHCIIO,
pa3joXeHue BEKTOpa Mo 0a3ucy, CKaJlIpHOE NPOU3BEICHHUE,
BEKTOPHOE MPOU3BEIECHUE, YrOJ MEXIy BEKTOpaMmH; yMEHUE
MCII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIM METOJI IJIs1 peIIeHUs
FEOMETPUYECKUX 3aJad U 3a/ad JAPYruxX Y4eOHBIX MPEIMETOB;
yMETh CBOOOIHO OTIEPUPOBATH MOHATUSIMH: MaTpula 2x2 u 3x3,
OTIpeIeNIUTENb MaTpHUIIbI, reOMEeTpUYECKUI CMBICTT
OTIpe/IeTIUTES,

- yMeTh MOJEIUPOBAaTh peajbHble CUTyallMd Ha A3BIKE
MaTEMaTHKHU; COCTABIIATh BHIPAYKEHUS, YpaBHEHHU s, HEPABEHCTBA
U UX CHCTEMBbI 10 YCJIOBHIO 33/1a4H, UCCIIEI0BaTh MOCTPOCHHbBIE
MOJET! c UCIIOJIb30BaHUEM amnmapara anreOpsl,
UHTEPIPETUPOBATh  MOJYYEHHBIH  PE3yNbTar; CTPOUTH
MaTEMaTHYECKUE MOJIENH C IIOMOIIBIO TEOMETPUYECKUX TTOHITHN
Y BEJIMYMH, PEIIaTh CBS3aHHBIE C HUMU MPAKTHYECKUE 3a1a4H;
COCTaBIJIATb BEPOSITHOCTHYIO MOJEIb M HMHTEPIPETUPOBATH
NIOJIYYEHHBIM  pe3ynbpTaT; pemarbh  INPUKIAJHBIE 33734
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CPEICTBAMM  MATEMaTHMYECKOIO aHanuu3a, B TOM  YHCIE
COLMAJIbHO-3KOHOMUYECKOTO U (PU3NIECKOrO XapaKTepa;

- yMEHHUE BBIOMpPATh MOJIXOAALINA METOJ Ui PEIICHHUS 3a/1a4H;
ITIOHUMAaHHE 3HAYUMOCTU MAaTEMAaTUKHU B M3yYEHUU IIPUPOJHBIX U
OOIIECTBEHHBIX IPOLECCOB M SBJICHHI; yMEHHE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHUE
IPUBOJAUTH IIPUMEPBI OTKPBITUH POCCUHUCKOM H  MHUPOBOU

MaTeMaTUYECKOM HAYKH

OK 02. Hcnons3zoBarhb

COBPEMEHHBIE  CpeiCTBa
MOMCKa,  aHajau3a W
MHTEpIpEeTau
uHpopMmaImu, u
nH(pOpMaIMOHHbIE
TEXHOJIOTUU TUTST
BBITIOJTHEHUS 3a1a4
npodeccuoHaATBHON
JEATeIbHOCTH

B 065acTy IeHHOCTH HAyYHOTO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
JManore KyabTyp, CIOCOOCTBYIOUIETO OCO3HAHHUIO CBOETO
MecTa B MOJUKYJIbTYPHOM MHUpE;

- COBEPIICHCTBOBAaHUE S3BIKOBOM W  YUTATEJIbCKOU
KyJbTYpbl KaK CpEACTBAa B3aWMMOJCUCTBUS MEXIY
JIFOIbMU U TIO3HAHUST MUPA;

- OCO3HAaHME IIEHHOCTM  HAYYHOM  JIESITEIBHOCTH,
TOTOBHOCTh OCYILECTBJISATH MPOEKTHYIO u
HCCIIEIOBATENBCKYIO JIESITEIbHOCTh UHANBUIYATIbHO U B
TpyIIe.

Osmagenne YHUBEPCAIbHBIMU yu4eOHBIMU

MO03HABATEIbHBIMH JICHCTBHUSIMMU:

B) paboTa ¢ nHpopMaImei:

- BJQJCTh HABBIKAMU TIOJyYeHHUS wWHpOpManuu wu3
HCTOYHHUKOB pasHBIX THIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CHCTEMATH3AlHUI0 H
WHTEPIpPETAIMI0 WHPOPMAIIMK  Pa3jIMYHBIX BUAOB U
(dbopM mpecTaBICHUS;

- co3llaBaTh TEKCTHI B Pa3U4YHBIX (popMarax ¢ yuyeTom
HazHavyeHUsT HHQOpMAMM W [EJIEBOH  ayJIuTOpPHH,
BBIOMpass ONTUMaJbHYIO (OpMY TMPEACTABICHUS H
BHU3yaIH3aIlIH;

- OIICHMUBATH JOCTOBEPHOCT, JETUTUMHOCTD
nH(OpMaIlUY, €€ COOTBETCTBHE MPABOBBIM M MOPAIBHO-

- YMETh OINEpPUPOBATH MOHATHAMH: palUOHAIbHAs (QyHKIUS,
MIOKa3aTeNnbHAs byHKLHS, CTENICHHAst byHKIH,
norapudmuueckas (yHKIUS, TPUTOHOMETpHUYEcKHe (GYHKIMH,
oOpaTHble (QYHKLUMU; YMEHUE CTPOUTh TpaduKd H3YYECHHBIX
GyHKIMM, UCTIOIB30BaTh IpadUKU MpU U3YyYEHUH MPOLECCOB U
3aBUCHMOCTEH, TNpH pEHIeHUH 3a1ad W3 JPYruX YyueOHBIX
MPEeIMETOB U 3aJ[ay U3 pealbHON KU3HU; BBIpAXaTh GopMyIaMu
3aBHCHUMOCTH MEX]y BEIHUNHAMU;

- YMETh OIEpPUPOBATh MOHSATHSAMH: TOXKJECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHU I
U HEpPaBEHCTB, PAaBHOCWIBHOCTb YPaBHEHWH, HEPAaBEHCTB U
CHCTEM, pallMOHAJbHbIE, HPPALNOHANbHbIE, I10Ka3aTEJIbHBIE,
CTETIEHHBIE, JgorapupmMUUECKHe, TPUTOHOMETPUUYECKHE
yYpaBHEHMs, HEPABEHCTBA U CUCTEMBI; YMETh PEIIATh YPaBHEHUS,
HEPAaBEHCTBA U CHUCTEMbl C IMOMOIIBIO PA3JIUYHBIX IMPUEMOB;
pelaTh ypaBHEHMs, HEpaBEHCTBA U CHCTEMBI C IapaMeTpoM;
IPUMEHSATh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI JJIsl PEIICHUS
MaTeMaTUYeCKUX 3a/a4 U 3a/la4 U3 pa3InyHbIX 00gacTell HayKu
U peaJIbHOM KU3HH;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMU: JIBUXKEHUE,
napajjieNibHbli  IepeHOC, CHUMMETpUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue Mo00us, NOJ00HbIE
(GuUrypsl; yMeTh pacrio3HaBaTh paBHbIE U M0JOOHBIE (DUTYPHI, B
TOM YHCIE B TPUPOJE, MCKYCCTBE, AapXUTEKType; YMEThb
UCIIOJIb30BAaTh ~ TEOMETPUYECKHE  OTHOLICHHs,  HAaXOJIUTh
reoMeTpUYecKre BeIMUMHBI (JUIMHA, YroJl, IUI0Iab, 00beM) Ipu
peLIeHUH 33734 U3 APYIHX Y4eOHbIX MPEAMETOB U M3 pealbHOM
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ATHUYECKUM HOPMaM; KU3HU

- UCNOJB30BaTh  CpeAcTBa  HWHMDOPMALMOHHBIX U

KOMMYHHKAITUOHHBIX ~ TEXHOJIOTUH B pelieHun

KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIHOHHBIX

3amad ¢ coOnroneHHMeM TpeOOBaHWN  APrOHOMHKH,

TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHus,

MPABOBBIX M ITUYECCKUX HOPM, HOPM HHQPOPMAIMOHHOM

0e30I1aCHOCTH;

- BJIAQJICTh HABBIKAMH  pACMO3HABaHUS W  3aIUTHI

nHpopmanuy, MHPOPMAITMOHHON 0e301macHOCTH

JUIHOCTH
OK 03 IlmanupoBath u | B 00macTi 1yXOBHO-HPaBCTBEHHOT'O BOCITHTAHMS: - yMeTh OTIepUPOBATH TTOHSTHSIMH: panroHaIbHbIC,
pean30BbIBATH -chopMHpOBaHHOCTH HPaBCTBEHHOTO CO3HaHUs, | HppalMOHATIbHEIE, MoKa3arebHbIE, CTCTICHHBIE,
COOCTBEHHOE STHYECKOTO TTOBEICHHS, norapuMuUecKre,  TPUTOHOMETPUYECKHE  ypaBHEHUS W
HpO(beCCI/IOHa.HBHoe U | - CHOocOOHOCTH OLICHMBATL CUTyallMI0 W NOPHUHHUMATH HEpPaBEHCTBA, UX CUCTEMBI;
JHYHOCTHOC PasBUTHC, | OCO3HAHHBIC PCIICHUS, OPUCHTHPYSICh HA MOPAIBHO- | - yMeTh ONEPUPOBATH MOHSATHUSMH: MHOTOTPAHHHK, CEYCHHE
TIPEIPUHAMATETHCKYIO HPaBCTBEHHBIC HOPMBI U [ICHHOCTH; MHOTOIpaHHHKa, Ky0, NapaUleenures, Mph3Ma, MHpaMua,
JeSITENIbHOCTD 5 B |- OCO3HAaHWE JIMYHOTO  BKIAJA B TOCTPOCHHE | Gyyrypa u MOBepXHOCTH BpaleHus, WHHIP, KOHyC, map, chepa,
npohecCHOHATBHOM YCTONYHBOIO OyyIIero; ceueHust (UTYpHl BpaIICHHS, IJIOCKOCTh, Kacaromiascs cdepsl,
cdepe, HCIONB30BATE | - OTBETCTBCHHOC OTHOWICHHE K CBOMM DOIHMTCIAM H HTHEIPA, KOHYCA, MITOMIATS TOBEPXHOCTH MHPAMHIIIE, TIPH3MBI
3HaHMUS TO (UHAHCOBOH | (MJIM) APYIMM WICHAM CEMbH, CO3JIAHHIO CEMbH Ha OCHOBE ’ ’ ’ ’
rpaMOTHOCTH B | OCOBHAHHOTO TPHUHATHUS LIEHHOCTEH CEMEHWHOW >KU3HU B KOHyca, —UWIMHApa, —IIOMak  chepel,  obbem  Kyba,
pPa3IMYHBIX  JKM3HCHHBIX | COOTBETCTBUH C TPAaIUIMsAMHU Hapo10B Poccuu; TPAMOYTOIEHOTO HapalIe/CANC/a, TMPaMHIIBL, TIPUSMBL,
CHUTYyaIHAX OgJajieHue YHHUBEPCAIBLHBIMU perynsaTuBHbpIMy | [WIHHIPA, KOHYC4, THapa,

NeHCTBHAMM: - yMEHHE U300pakaTb  MHOTOTPAHHUKHM U  MOBEPXHOCTHU

a) CaMOOpraHu3aIys: Bpalll€HusA, HMX CEYCHHA OT PYKH, C IIOMOINBIO YCPTEKHBIX

- CaMOCTOSITEJIbHO  OCYIIECTBJIATh  IO3HABATENIbHYIO | MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;

NeSITEeNTbHOCTh,  BBISBISITH ~ MPOOJEMBbI,  CTaBUThb U | - YMETh PACIIO3HABATh CHMMETPHUIO B IPOCTPAHCTBE;

(dbopMynupoBaTth COOCTBEHHBIE 3a/1a41 B | - YMETh paclo3HaBaTh MPAaBHIbHBIE MHOTOTPAaHHUKHY;

00pa3oBaTeNbHOM ACATCIPHOCTH u JKU3HCHHBIX | - yMeThb ONEpUpOBATH IOHATUAMHU: MPAMOYIOJIbHAS CHCTEMA

CUTyalHiXx, KOOPJHMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA,

- CAMOCTOATENBHO  COCTABNATh  IUIAH  PEMICHHS | cxangnyoe NpOM3BEJEHHE, Yrod MekAy BEKTOPaMH, CyMMa

poOIeMbl C  Yy4eTOM  HMEIOLIMXCS  PEecypcoB,

COOCTBEHHBIX BO3MOXKHOCTCH U npennhoeHI/Iﬁ;
- 1aBaTb OLICHKY HOBBIM CHUTYAllUAIM;

- CII0COOCTBOBATh (I)OpMI/IpOBaHI/IIO U  TIPOABJICHUIO

BCKTOPOB, IIPOU3BEACHHUEC BCKTOpa Ha YHUCJIO, HaXOAUTh C
NMOMOIIBIO N3YYCHHBIX (I)OpMyJ'I KOOPpAHWHATBI CCPCANHBI OTPEC3Ka,
pacCTosIHNEC MCKAY ABYMSA TOUKAMHU
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IIUPOKOW JPYAULIMM B PAa3HBIX OONACTAX 3HAHMWIA,
MOCTOSIHHO ~ TIOBBIIATH  CBOM  OOpa3oBaTelbHbIM |
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

WCIOJIb30BAaTh  TPUEMBbI  peiieKCHH I OIEHKHU
CUTYallld, BEIOOpA BEPHOTO PEILICHUS;

- YMEThb  OILICHUBATh PUCKM HU  CBOEBPEMEHHO
MIPUHUMATh PEHICHUS 10 UX CHIDKEHUIO;

B) OMOIMOHAJIBHBIA  HMHTEJUICKT,  MPEIoJararoinui
c(hOpMHUPOBAHHOCTH:

- BHYTPEHHEH MOTHBALMH, BKIIIOYAIOMIEH CTPEMJICHHE K
JIOCTUKEHHIO e " yCcHexy, ONITUMU3M,
WHUIUATUBHOCTb,

- YMEHHUE JeHCTBOBATH, UCXO/I U3 CBOMX BO3MOKHOCTEW;
- OMIMATUW, BKJIIOYAIOMIEH CHOCOOHOCTh TOHHMMATH

SMOIIMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBaTh €ro
IIPU OCYUIECTBJIEHUH KOMMYHHUKAILUH, CHOCOOHOCTH K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTh
BBICTPAaWBATh  OTHOLIEHUS C  JIPYTMMHM  JIFOJBMH,
3a00TUTHCS, MIPOSIBIATH UHTEPEC U pa3peliaTb KOH(PIUKTHI

OK 04. DddextuBHO
B3aMMO/ICHCTBOBATh u
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

TOTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOATCIBHOCTHU U

CaMOOTIPEICTICHHIO;

- OBJAJICHME HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MMPOEKTHOM M COIUATILHOM JIeATEIIPHOCTH;

- OBJIQJICHHNEC  YHUBEPCATBbHBIMH  KOMMYHUKATHBHBIMH
NEUCTBUSAMU:

0) COBMECTHasl IeATEIIbHOCTb:

- [IOHUMATh 51 HCIIOJIB30BAaTh pPEeUMyIIeCTBa

KOMaH/IHOW W MHIMBUAYaJIbHOU paboThI;

- IPUHUMATh LIEJIM COBMECTHOM /1€ TENIbHOCTH,
OpPraHu30BbIBaTh M KOOPAMHHUPOBATbH JEHUCTBHS IO €€
JOCTHKEHUIO: COCTaBIIATh IU1aH JecTBUH,
pacnpenensarb poJd € YYETOM MHEHHMHM YYacCTHUKOB
o0CyX/1aTh pe3yNbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh WU BBINOJHATH pabOTy B YCIOBHUSX
peaJIbHOTrO, BUPTYAIbHOTO H KOMOMHUPOBaHHOTO

- yYMETh ONEpPHpPOBaTh TOHATHUSAMH: CIyJalHBIA ONBIT U
CllydaifHOe COOBITHE, BEPOSITHOCTD CIIy4allHOTO COOBITHS; YMETh
BBIUKMCISITh ~ BEPOSITHOCTH  C  MCIIOJB30BAHHEM  TpapUUSCKUX
METOJIOB;, TNPHMEHATH (QOPMYNIBI CIIOKCHHUS W  YMHOXXCHHS
BEPOSTHOCTEH, KOMOMHATOPHBIC (PaKTBI U (POPMYJIBI IIPU PEIICHUH
3aja4;  OICHMBATh  BEPOSTHOCTH  pEalbHBIX  COOBITHH;
3HAaKOMCTBO CO CIIy4alHbIMHM BEIMYMHAMHU; YMCHHUE IPHBOJIUTH
NPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSIX;

- YyMETh CBOOOJHO ONEPUPOBATh MOHATHUSMH: CTEIICHb C IEJIbIM
NOKa3aTelieM, KOPEHb HATYPaJIbHOW  CTENEHH, CTEeeHb C
palMoHaNbHBIM ~ TIOKa3aTeleM, CTelNeHb C JeWCTBUTEIHHBIM
(BeIIECTBEHHBIM) TIOKa3aTeseM, Jorapiudm 4ncia, CHHYC, KOCUHYC
Y TAHT'€HC MPOU3BOJIBLHOTO YUCIA;

- yMeTh CBOOOJHO OINEpPHPOBATh MOHATHAMU: TpaPuK (PYHKIINH,
obpaTHast QyHKIMS, KOMIO3UIUS PYHKIUN, THUHEWHAs (QYHKIIHS,
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B3aHMOJICHCTBUS;
- OCYILIECTBJISATh MMO3UTUBHOE CTPaTErun4ecKoe
MOBEJACHUE B  PA3JIMYHBIX  CUTYalUHsX, [POSBIATH

TBOPYECTBO Y BOOOpAKEHHE, OBITh MHUITUATHBHBIM.
OBnanenue YHUBEPCAIbHBIMH peryiIsTUBHBIMU
JICACTBUSIMU:

T') IPUHATHE ce0sl U APYTUX JIIOJEH:

- NPUHUMATh MOTHBBI M apPTYMEHTHI JAPYTUX JIIOJACH
[IPY aHAJIU3€ PE3y/IbTaTOB JIEATEIbHOCTH;

- TpU3HaBaThb CBOE IMIpaBO M MpaBO JPYruX JroJeil Ha
OIINOKH;

- pa3BUBaTh CIMOCOOHOCTh TMOHMMATh MHP C TO3HUIIMH
JPYroro 4eyioBeKa

KBagpatu4Has (QyHKOUS, cTeneHHas (YHKIUS C  [eJIBIM
HoKasareneM, TPUrOHOMETpu4eckue (pyHKIuH, oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKITUH, NoKa3aTebHas "

Jorapupmuueckas pyHKIHH; yMETh CTPOUTH IpaduKu (PyHKITHH,
BBIIIOJIHATH NIpe00pa3oBaHusi rpauKoB (QyHKIIMT;

- yMEeTh MHCHOJIb30BaTh TIpaguku (QyHKOUH Ui U3ydeHUs
IPOLECCOB M 3aBUCHUMOCTEH MNpU peleHUM 3aJad M3 JAPYrHx
y4eOHbIX MPEIMETOB M U3 pPEalbHON KU3HHM; BbIpaXarb
dbopMynamMu 3aBUCUMOCTH MEX/ly BEJTMUNHAMY;

- CcBOOOAHO oOmNEpUpPOBaTh NOHATHUAMHU: YETHOCTh (PYHKLUH,
NEePUOANYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (DYHKITHH,
MOHOTOHHOCTh (PYHKIIMM, 3KCTpeMyM (PyHKUMHU, HauOoJjblliee U
HalMEHbllee 3HaueHUs (YHKIMM Ha MPOMEKYTKE, YMETh
MIPOBOAMTD UCCIIEOBaHKE (DYHKIINH;

- YMETb HCIOJIb30BaThb CBOMCTBA M Trpa@uku (QYHKUUN AJs
pellleHrs ypaBHEHUI, HEpaBEHCTB M 3aJay C IapamMeTpaMu;
n300pakaTh HA KOOPJAWHATHOM TIJIOCKOCTH MHOJKECTBA pEIIeHUN
ypaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBisiTh
YCTHYI0O W TIMCBMEHHYIO
KOMMYHHUKAITHIO Ha
TOCY/IapCTBEHHOM  SI3bIKE
Poccuiickoit ®enepanuu
C ydeToM ocoOeHHOCTeH
COLIMAJILHOTO H
KYJIbTYPHOTO KOHTEKCTa

B o6nacTi 3¢TETUUECKOr0 BOCIIUTAHUS:

- ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAsT ACTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/Ja ¥ 0OIIECTBEHHBIX OTHOIICHUH;

- CHOCOOHOCTh  BOCIPUHUMATH  PA3JIMYHBIC  BHJIbI
HUCKYCCTBa, TPAJAWIMA U TBOPYECTBO CBOETO U APYrUX
HAapOJIOB,  ONIYIIaThb 53MOIMOHAJILHOE BO3JCHCTBUE
HUCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH JUIsI JIMYHOCTH |
oOliecTBa OTEUYECTBEHHOTO U MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TpaAMLUHA U  HAPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPQXEHHUIO B Pa3HbIX BUJIAX
HCKYCCTBa, CTPEMJIEHUE TIPOSBIISITh KAUeCTBA
TBOPYECKOM JINUHOCTH;

OBnazeHre yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

a) oOIeHue:

- YMETh OINEepUpoBaTh MOHATUSIMU: cpelHee apu(pMEeTHUECKOE,
Me[uaHa, HauOoJblllee W HaWMEHbIIEe 3HAYeHUus, pa3Max,
JUCTepcusi, CTaHAApTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
YMEHHE  U3BJIEKaTh,  HUHTEPIPETHUPOBaTH  MH(OPMALHIO,
NpEJCTaBICHHYI0 B TaOnMIax, Ha JAMarpaMmax, rpadukax,
OTpaXalollyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SIBICHU;
IPEJCTaBISITh HHAOPMAIUIO C TOMOIIBIO TaOJIHUI] U JUarpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHE JIaHHBle, B TOM 4HCIE C
pUMEHEHHEM I'paUyecKUX METOI0B U 3JIEKTPOHHBIX CPEICTB;
- yMEeTh ONEPHUPOBATh MOHATHUSAMH: TOUYKA, MPsIMasi, MIOCKOCTH,
MPOCTPAHCTBO, JABYTPAHHBIA YroJ, CKPEIIMBAIOIIUECS IMPSMbIE,
NapajuieNbHOCTh M MEPHEHAUKYISIPHOCTh  NPAMBIX U
IUIOCKOCTEH, Yroi MeXAy MNpPSAMbBIMHU, YTOJd MEXKAY HpSIMOW U
MJIOCKOCTBIO, YTOJ MEXAY MIOCKOCTSMHU, PACCTOSIHUE OT TOUYKH
JI0 TUIOCKOCTH, PACCTOSIHME MEXIy IMpPSMBIMU, PACCTOSIHHUE
MEX1y TITOCKOCTSMH;

- YMEThb MCIOJB30BATh MPHU PEIICHUH 3a/1a4 U3ydeHHbIe (DAKThI
U TEOpeMbl I[UJIAHUMETPUHU; YMEHHUE OIICHUBATh pa3Mepbl
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- OCYIIECTBJISITh KOMMYHHKAIIMX BO BCEX Cepax KU3HHU;
- pacno3HaBaTb HeBepOaJbHbIE CpelcTBA OOIIEHHUS,
MOHMMAaTh 3HAUCHHE COIMATIBHBIX 3HAKOB, PACIO3HABAThH
MPEINOChUTKA KOH(IIMKTHBIX CHTyallMd W CMST4aTh
KOH(ITUKTBHI;

- Pa3BEpHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

00BEKTOB OKPYXKAIOLIET0 MHpa

OK 06.
TpaXKIaHCKO-
MMATPUOTHUYECKYIO
TTO3UITHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE  TIOBEJCHUE
Ha OCHOBC TPaJWIIMOHHBIX
00IIIeYeI0BEYECKUX
IICHHOCTEH, B TOM YHCJIIC C
Y4€TOM  T'apMOHHU3AIUU
MEKHAIMOHAIBHBIX u
MEKPETUTHO3HBIX
OTHOIIEHUW, TMPUMEHSTh
CTaHJapThI
AHTUKOPPYIIIMOHHOTO
IIOBEICHUS

[IposiBiATE

- OCO3HaHHE oOy4JaroImmMucs
rpa>1<)1ch1<0171 NACHTUYHOCTH,

- LEeJICHANpPaBJICHHOE DPAa3BUTHE BHYTPEHHEW MO3ULUU
JIMYHOCTU Ha OCHOBC NYXOBHO-HPABCTBCHHBIX HGHHOCTefI
HaponoB Poccuiickoit ®denepanuu, HCTOPUYECKUX U
HAIlMOHAJIHO-KYJIbTYPHBIX Tpaguluii, ¢opMupoBaHue
CUCTEMBI 3HAUYUMBIX HEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AHTUKOPPYNIIMOHHOIO MHPOBO33PEHHUS, MPaBOCO3HAHUS,

pOCCHIICKON

OKOJIOTUYECKOW  KYJIbTYpPhI, CIHOCOOHOCTH  CTaBUTH
LEeIH U CTPOUTH KU3HEHHBIE TUIaHBI;

B yactu rpaxaaHcKoro BOCIUTaHHUSL:

- OCO3HaHME CBOMX KOHCTUTYLHMOHHBIX IpaB H
00s3aHHOCTEH, YBa)KCHHE 3aKOHA U TIPABOIOPAIKA;

- MpHUHSITHE TPaIULIMOHHBIX HAI[OHAJIbHBIX,
0011e4eI0BeUeCKUX T'YMaHUCTHYECKUX u

JACMOKPATHUCCKUX HeHHOCTeﬁ;

- TOTOBHOCTH IIPOTUBOCTOATH HUACOJIOTUN SKCTPEMU3MA,
HanmMoOHaJIM3Ma, KCCHO(l)O6I/II/I, JUCKPpUMHUHAIIUH 110
COMAJIBHBIM, PCIIMI'MO3HBIM, PACOBBLIM, HAIIMOHAJIbHBIM
IIpU3HAKaM;

- TOTOBHOCTB BE€CTHU COBMCCTHYIO HCATCIIBHOCTL B
HHTCpCCAX TI'PaKIAHCKOI'O O6H.I€CTB&, y4aCTBOBaTb B
CaMOyIIpaBJICHUHU B 06H_1606p3.30BaT6J'IBHOI71 OpraHu3anunu
" JETCKO-FOHOUICCKUX OPraHU3alnugx;

- YMCHHUC B3alMOJICHICTBOBATh C ConraJIbHBIMHA
HHCTUTYyTaMHU B COOTBETCTBUHU C UX q)YHKLII/ISIMI/I n
Ha3HA4YCHHUEM,;

- YMETh OIIEpUPOBATH IIOHATHUAMU: IPSIMOYIOJIbHAs CHUCTEMa
KOOpAuHAaT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAWHATBI BCKTOPA,
CKaJSIpHOE MPOM3BEJIEHUE, YIroJ MEXJy BEKTOpaMHu, CyMMa
BCKTOPOB, IPOU3BCACHUC BCKTOpa Ha YHUCIO, HaXOAUTb C
MOMOIUIBIO U3YUYEHHBIX (POPMYIJI KOOPAWHATHI CEPEINHBI OTPE3KA,
pacCToOsAHNEC MEKAY ABYMS TOYKAMU;

-yMeTb BBIOUPATH TOIXOISIINA U3y4E€HHBINH METO/I JIJISl PEIICHUS
3aJauu, pacrno3HaBaTh MaTeMaTHICCKHE (bakThI "
MAaT€éMaTUdYCCKUE MOJICINM B TPUPOJHBIX H O6III€CTB€HHI)IX
ABIIGHUSX, B HCKYCCTBE; YMEHHE MPUBOAUTH IPUMEPHI
MAaTeMaTUYECKUX  OTKPBITUH  POCCUHMCKOM W MHUPOBOH
MaTeMaTU4eCKON HAyKH.

- yMeThb OINEpUPOBaTH TMOHATHUSAMU: CIy4alHBIA OMNBIT U
CiIy4JaiiHO€ COOBITHE, BEPOATHOCTh CIy4aHOTO COOBITHS; YMETh
BBIUHCIISITh BEPOSATHOCTh C UCHOJBb30BAaHUEM TrpapuuecKux
METOJIOB; TPUMEHATh (QOPMYNBI CIOKEHHUS M YMHOXCHHS
BEPOSITHOCTEH, KOMOWMHATOpHBbIE (aKTBl U  (POPMYNIBl [PHU
peIlIeHNHU 3ajay; OILICHUBATh BEPOATHOCTH PEATbHBIX COOBITHN;
3HAKOMCTBO CO CIIy4alHBIMU BETUYMHAMU, YMEHUE MPUBOAUTH
PUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YKUCET B MPUPOTHBIX U
OOIIECTBEHHBIX SBJICHUAX
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- TOTOBHOCTb K TYMAHUTAapHOM U  BOJIOHTEPCKOH
NESITEIIbHOCTH;

MaTPUOTHYECKOTO BOCITUTAHHUS:

- c¢(hOopMHPOBAHHOCTH POCCHUICKOM rpak 1aHCKOU
WJEHTUYHOCTH, TATPUOTU3MA, YBAXEHUA K CBOEMY
HapOJly, 4YyBCTBA OTBETCTBEHHOCTH Tiepen PoauHoi,
rOpIOCTH 3a CBOM Kpal, CBOKWO PoauHy, CBOW S3BIK U
KYJIbTYpY, MPOILIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO
Hapoja Poccun;

- IIEHHOCTHO€  OTHOIIEHHWE K  TOCYJapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY MU MNPHUPOJHOMY HACIEIUIO,
MaMsITHUKAM, TPAIUIUSM HapoJI0B Poccun,
nocTkeHusiM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHSX U TPY/IE;

- unerHas yOeXIEHHOCTh, TOTOBHOCTh K CIY’KCHHIO
u 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro Cynb0y;
OCBOCHHBIE oOyyaromumMucs MEXIIPEIMETHbIE
MOHATHS W YHHUBEpCAIbHbBIE y4ueOHbIE JIENCTBUS
(perynatuBHbIE, IO3HABATEIbHbIE, KOMMYHUKATUBHEIC);

- CHOCOOHOCTh 170:¢ HCITOJIb30BaHUSA B
MMO3HABATEIBbHON W COLMAIBHOM MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ILJIAHUPOBAHUIO U OCYILLIECTBIICHUIO
yuyeOHOM  JeATeIbHOCTH, OpraHu3aluud  y4eOHOro
COTPYJHHYECTBA C MEAarorMuyecKuMU pabOTHUKAMU U
CBEpPCTHUKAMU, K Y4acTHUIO B MIOCTPOEHUHU
WHIUBUAYAIbHON 00pa30BaTeNbHON TPACKTOPHH;

- OBJAJICHUE HaBBIKAMU Y4eOHO-HCCIIEA0BATEIbCKOM,
MIPOEKTHOM M COLUAIILHOM JESITEIbHOCTU
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OK 07. CopneiicTBoBaTh | - HE NPUHUMATh JACUCTBHUS, MPHHOCSIIUME BpEI |- YMETh OMNEPUPOBATh MNOHATHAMHU: (DYHKIHS, HEpepbIBHAS
COXPaHECHHIO OKpYXKalollen cpeae; ¢GyHKIUSA, TPOM3BOJAHAS, NEPBOOOpa3zHas, OINpeNeICHHBIN
OKpYKaroueun cpenpl, | - yMETb IIPOTHO3UPOBATH HEOJaroNpUsATHBIE | UHTETpaJl; YMETb HAXOAWTb IPOU3BOAHBIE 3JIEMEHTapHBIX
pecypcocOepexeHuto, JKOJIOTHUYECKHE IIOCJIEICTBHS IpEeIPUHUMAEMbIX | QYHKUUN, MCHOJB3Ysl CIPAaBOYHBbIE MaTEpUasbl; UCCIEIOBATh B
NPUMEHSATh 3HaHUS 00 | JACHCTBUIA, IPEJOTBPAIIATh UX; OPOCTEWIINX CIy4assX (YHKIMH Ha MOHOTOHHOCTh, HAXOIHUTbH
U3MEHEHUH KIMMaTa, | - pacIIMPUTh ONBIT JAEATEIIFHOCTH DKOJOTHMYECKOW | HaumOOJbIIMEe M HAaWMEHbIIWE 3HA4YeHHS (YHKIUH; CTPOHTH
MPUHIMITEL  OEPEXIIMBOTO | HAIIPABICHHOCTH; rpa@ukd  MHOTOWIEHOB €  MCIOJIb30BAaHMEM  amrmapara
IIPOU3BO/ICTBA, - pazpalaThiBaTh IUIaH PEUICHHUS MPOOJIEMBbI C Y4€TOM | MaTEMaTHYECKOIO aHalln3a; HPUMEHSTh MPOU3BOJIHYI0 MpH
3¢ deKTUBHO AEHCTBOBATH | aHAIM3a UMEIOIIMXCS MaTepUalbHbIX U HEMAaTEpUAIbHBIX | PEIIEHWHM  3aJad  Ha  JIBIDKEHWE;  pellaTh  MPaKTUKO-
B Ype3BbIYANHBIX | PECYPCOB; OpHUEHTUPOBAaHHBIE 33JaYyd Ha HauOOJbIINE W HaWMEHBIINE
CUTYyalHsAX - OCYILIECTBJIATH IIEJICHANIPABICHHBIN IOUCK IIEpEHOCA | 3HA4YEHMs, HA HAXOXKJICHHUE ITyTH, CKOPOCTH U YCKOPEHHS;

CPEICTB U CHOCOOOB JAEHCTBUS B MPO(EeCCHOHATBHYIO |- YMETh ONEPUpPOBATh MOHATHSIMU: JBUKEHHE B MPOCTPAHCTBE,

cpeny; 1o/100HbIe (DUTYPHI B MPOCTPAHCTBE; UCIOJIB30BaTh OTHOLIEHHE

- yMeTb IMEpPEeHOCUTh 3HAHUS B II03HABATEIbHYIO U | IUIOUIaJed TMOBEPXHOCTEH U O0OBEMOB MOJOOHBIX GUTYp HpH

MPaKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH; pElIeHUN 3a/1ay;

- IpexajaraTb HOBBIE TPOEKTHI, OLIEHWBATh HWJEH C |- YMETh BBIUUCIATH F€OMETPUYECKHUE BETUYMHBI (IJIMHA, YTOJ,

MO3UIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHUYECKOH | IJIOImagb, O0OBEM, IUIOLAJb  I[OBEPXHOCTH), HCHOJb3Ys

3HAYUMOCTH; U3y4CHHbIE (POPMYIIBI U METObI

- JaBaTb OLEHKY HOBBIM CHUTyallUsM, BHOCHTb

KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBHE

PE3YJIBTAaTOB LIEIAM
IIK 1.1. DBbIIoJHATE |- OCYIIECTBIATH LEJICHAIIPABICHHBIM IOMCK IIEpEHOCa | - BJIAJCHHE METOJAMH JOKAa3aTeNbCTB, aJrOPUTMaMHU DPELIEHUs
II0JIEBbIE TEOJIE3UYECKUE | CPEIICTB M CIIOCOOOB JeMcTBUSA B MNpO(EeCCHOHAIBHYIO | 3a1ad; yMeHHe (GOpMYIUpPOBaTh ONPEIEICHUs, AKCHOMBI H
paboThI Ha | cpeny; TEOPEMbI, IPUMEHATh UX, HIPOBOAUTH  JOKA3aTEJbHBIC
IIPOU3BOICTBEHHOM - YMCHHE IIEPEHOCUTb 3HAHHMsA B IO3HABATCIIBHYIO M | PacCyXICHHS B XOJE PELIEHUs 3a1ad;
y4acTKe. IIPAKTUYECKYIO O0IACTH KU3HEAEATEIbHOCTH; - YMEHHE OIepUupoBaTh NOHATUAMM: pallMOHaIbHAs (QYHKLUS,

OBnanenue YHUBEPCATBHBIMU
MO03HABATEIbHBIMH JICHCTBUSAMMU:
pabota ¢ uHpopMaIen:

- BBIOMpaTh MH(POPMALMIO M3 HCTOYHHKOB PA3TUYHBIX
THUTIOB, aHAIIM3UPOBATh U UHTEPIPETUPOBATH
MHGOPMALIUIO PA3NIUYHBIX BUAOB U (GOPM MPE/ICTABICHHUS,
CUCTEeMATHU3UPOBATh M CTPYKTYpUPOBATh HMH(OPMAIIHIO,
MPEJICTaBIATh €€ B pPa3IMuHBIX (opMax; OlEHUBATh

y4eOHBIMU

nokasarejabHas byHKIHS, CTETICHHAs byHKIMS,
norapudmuyueckas (YHKIHS, TPUTOHOMETpUYECKHE (GYHKIIHH,
oOpaTHble (YHKIUHU; YMEHUE CTPOUTH TpadUKud H3YUYEHHBIX
GbyHKIMIA, UCTIOJIB30BaTh TpadUKU MPU U3YYEHUH TPOIECCOB U
3aBHCHMOCTEH, MpH pEUIeHuH 3a7ady M3 JPYruxX Yy4eOHBIX
IpPEeMETOB U 3a/1a4 U3 peasIbHOM KU3HH; BbIpaXaTb (popMynamu
3aBHCHMOCTHU MEXy BeJIMUNHAMU;

- YMEHHUE ONEPUPOBATh MOHATUSAMU: TOUKA, NPsMasi, TUIOCKOCTD,
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HaJIC)KHOCTh uHbOpMaIUU 0  CaMOCTOSTEIbHO
cOPMYITUPOBAHHBIM KPUTEPHUSIM, BOCIPUHUMATh €€
KPpUTUYECKH,  BBIABIATH  JCPUIMTHI  WHPOpPMAIUH,
TAHHBIX, HEOOXOIMMBIX Ui OTBETa HAa BOMPOC U JUIS
pelIeHHus ~ 3aj]add;  aHaJM3upoBaTh  HMH(OPMAIIHIO,
CTPYKTYpUPOBAaTh €¢ C IOMOIIBI0 TaONHII M CXEM,
0000maTe, MOACTHPOBATh MATEMATHYCCKH:  JIENNATh
YepTeXM W KpaTKWe 3alyCH [0 YCIOBHUIO 3aJ1ayH,
oTOOpaxaTh TrpauUecKd, 3alHuChIBaTh C TOMOIIBIO
(opmyu;

0a30BbIC JIOTHYCCKUE JCHCTBHS:

- CaMOCTOSTEIbHO (HOPMYITUPOBATh W AKTyaTH3HPOBAThH
mpo0iemy, paccMmaTpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYNIECTBEHHBIM MPHU3HAK WJIH OCHOBAHUS
JUIsl  CpaBHEHUs, Kiaccudukarmuu W 000OIeHus;
OTIPENICIIATh TSN JISATSIIBHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUHU WX TOCTHIKEHUS, BBISBISATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX; BHOCHTH
KOPPEKTUBBI B JIeATEIIbHOCTD, OIICHHUBATh
COOTBETCTBHE pE3y/IbTAaTOB ICJISIM, OIIEHWBATh PHCKHU
MOCJICICTBUNA  JICATEIILHOCTH; Ppa3BUBAaTh KpPEaTUBHOE
MBIIIUICHHE TIPU PEIICHUH )KU3HEHHBIX TTPOOIIEeM;

IIPOCTPAHCTBO, JABYTPAHHBIN yroJl, CKPEIIMBAIOLIUECS IIPSIMBIE,
NAapaJUIEIbHOCTh U NEPIEHAUKYJSIPHOCTh — IPSAMBIX U
IJIOCKOCTEM, yroJ MEXAy NPAMBIMHM, YroJl MEXAy IpsAMOU U
IJIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSHHME MEXKIy MPSIMBIMHM, pacCTOSHUE
MEXIy IUIOCKOCTSIMH; YMEHHME HCIIOJIb30BaTh IIPU PEIICHUH
3a/1a4 M3y4eHHblE (aKThl U TEOPEMBl IJIAHUMETPUHU; YMEHHE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIEr0 MUPA;

- YMEHME BBIYMCIIATH F€OMETPUUECKUE BEIUUNHBI (JUIMHA, YTrod,

wionaab, O00beM, IUIOWA[b  IOBEPXHOCTH),  HCIOJIB3YS
M3y4EHHbIE (OPMYJIIbI U METOIBI;
- yMEHHE CBOOOJHO OINEpUpOBaTh MOHATHIAMH: JBUKEHHE,

napayieNbHBIA  TIepEeHOC, CHMMETpPHS Ha IUIOCKOCTH W B
MIPOCTPAHCTBE, MTOBOPOT, MpeoOpa3oBaHue MOI00UsI, MOJ0OHbBIE
burypsl; yMeHue pacro3HaBaTh paBHbIE U NOJI00HBIE QUTYPHI, B
TOM 4HCIEe B TIPUPOJAC, HCKYCCTBE, AapXUTEKType; YMEHHUE
UCIOJIb30BAaTh ~ TEOMETPUYECKHE  OTHOIICHMS,  HaXOJUTh
TeOMETPUYECKHE BEIMYMHBI (UTMHA, YroJj, IJIOMaab, 00hEeM)
IpU pEIIeHUuU 3aJad M3 JPYrux Y4eOHBIX NPEeIMETOB U U3
peanbHOM )KU3HU;

-yMeHUE CBOOOJHO ONEpPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAs
CUCTeMa KOOpJHMHAT, BEKTOP, KOOPAMHATHI TOYKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEIEHUE BEKTOpa Ha YHUCIO,
pa3joXKeHUue BEKTOpa Mo 0a3ucy, CKalsIpHOE NPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHUE, YTOJ MEXIy BEKTOpaMHu; yMEHUE
UCIIOJIb30BAaTh BEKTOPHBIH U  KOOPAMHATHBIA METOHA st
pellleHrs TeOMETPUYECKHX 3aJad M 3aJad APYrux y4eOHBIX
MIPEAMETOB; ONEPUPOBATHh MOHATHAMU: MaTpuna 2 X 2 u 3 X 3,
OTIpeIeITUTENb MaTpPHILIBI, reoMeTpUUYECKUi CMBICT
OTIpeIeIIUTENS,

- YMEHHE MOJENUPOBATh pEAlbHbIE CHTYyallUM Ha S3bIKE
MaTEeMaTHKH; COCTaBJISATh BHIPAKEHUS, YpaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI I10 YCIOBMIO 3aJlauu, MCCIeI0BaTh MOCTPOEHHbIE
MOJIeNH c MCTIOJIb30BaHUEM amnmapara anreOpsl,
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WUHTEPIPETUPOBATH IIOJIy4E€HHBIN pe3yJibTar; CTPOHUTH
MaTeMaTHYeCKUEe MOJCIH C IOMOLIBI0 T'€OMETPHUYECKUX
NOHATUHA WM  BEJIMYMH, pellaTbh CBSA3aHHBIE C  HHUMH

IIPAKTUYECKHUE 3a/1a4d; COCTABJIATH BEPOSTHOCTHYIO MOJEIb U
WHTEPIPETUPOBATH IIOJIy4E€HHBIN pe3yibTaT; pewiaTth
IIPUKJIAHBIE 33/1a4U CPEACTBAMH MAaTEMAaTUYECKOIO0 aHalIu3a, B
TOM YHCJIE COIMAJIHHO-DKOHOMHUYECKOTO W  (PU3HUECKOTO
XapakTepa;

INK 1.3. BemonHsTh
rpaduyeckue paboThl MO
COCTaBJICHUIO
KapTorpapu4eckux
MaTepHasoB.

-OCYIIECTBJIATh  II€JICHANpPABICHHBI IIOUCK IIepeHoca
CPEICTB M CHOCOOOB JEHCTBUS B NPO(ECCHOHAIbHYIO
cpeny;

- yYMEHHME INEPEHOCUTh 3HaHMUS B IO3HABATEJIbHYIO U
MPaKTUYECKYIO 00JIaCTH JKU3HEIEATENbHOCTH;
Osnagenue YHUBEPCAIbHBIMHU
PETYIATUBHBIMU AEUCTBUSIMM:

-yMEHHE COCTaBJIATh IUIaH, AJITOPUTM pEIIeHUs 3aJlauH,

y4eOHBIMU

BBIOMpATh CMOCOO pEIIeHUsT C YYETOM HMEIOIIHUXCS
pecypcoB U COOCTBEHHBIX
KOPPEKTHpOBaTh C  y4eTOM HOBOW WH(POPMAINH;
MPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH TIPH
peIlIeHUH 3a/1a4i, BHOCHTH KOPPEKTHBBI B JACATEIHHOCTH
Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAWICHHBIX
OmMOO0K; OIICHWBaTh COOTBETCTBUE pE3yJbTaTa IEIH M
mepy CaMOCTOSITEIIBHOCTH,

neUINUTBI, OMUOKHA, TPHOOPETCHHBIN
OOBSICHATh TPUYUHBI JJOCTHIKCHUS

BO3MOXXKHOCTEN u

YCIIOBUSIM, coOCTBEHHOI
3aTpyaHEHHUS,
OTIBIT; WA He

AOCTHIKCHUAPEC3YIIbTATOB ACATCIbHOCTH.

- YMEHHE OTICPUPOBATH MOHATHSIMH: TOUKA, TPSIMasi, TUIOCKOCTb,
MPOCTPAHCTBO, JBYTPAHHBIA YTOJ, CKPEUIUBAIONINECS TPSIMEIC,
NapajuieIbHOCTh W MEPHEHAUKYISIPHOCTh  TPSIMBIX U
TUTIOCKOCTEH, Yroa MEXIy MPSMBIMH, yroJl MEXKIy MPsSAMOU |
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH
JI0 TIOCKOCTH, PACCTOSIHHE MEXJy TMPSMBIMH, pPacCTOSHUE
MEXIy IUIOCKOCTSMH, yMEHHE WCIOJIb30BaTh IPH PEIICHUH
3a/a4 W3ydeHHBIC (AKTBI M TEOPEMBI INIAHUMETPUH; YMCHHE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

- yMeHue CcBOOOJHO ONEepUpOBaTh MOHATHSAMH: IUIONIA/b
burypsi, 00beM (QUTYpHI, BETUYHHA YIJla, PACCTOSHUE OT TOYKH
0 IUJIOCKOCTH, PACCTOSHHE MEXKIy MPSMBIMH, pPacCTOSTHUE
MEXy TUIOCKOCTSIMH, IUIOMAAb cephl, MIOMaab TOBEPXHOCTH
NUpaMHIbI, TPU3MBI, KOHYca, IWIMHIpa, 00beM KyoOa,
IPsIMOYTOJIBHOTO — Napajuleienunena, MNUPaMUabl, T[PU3MBI,
HWIMHIpA, KOHYyca, Iapa; YMEHHE HaXOJUTh OTHOUICHHE
00BbEMOB MOJO0OHBIX QUTYD.

- yMeHHE CBOOOJHO OINEpUpPOBaTH MOHATHAMH: JBUKCHHE,
napajuleNbHBI  MEepeHOC, CUMMETpUs Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue Moa00us, MoJI00HbIe
burypsl; yMeHue pacro3HaBaTh paBHbIE U M0JI00HBIE QUTYPHI, B
TOM 4YHCI€ B TMPUPOJE, HCKYCCTBE, AapXUTEKType; YMEHHE
UCIIONIb30BaTh ~ TEOMETPUYECKUE  OTHOUICHHS,  HAXOIWTh
reOMeTpUYECKHe BEIMYMHBI (ATUHA, YroJl, IUIOmaAb, 00BEM)
IpHU pElIeHUU 3alad U3 JPYruxX YueOHBIX MpeIMETOB U W3
peanbHON )KU3HU;
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- yMeHHe CBOOOTHO ONEepUpPOBATh MOHATHSAMHM: MPSIMOYTOJIbHAS
CUCTEMa KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpa Ha 4YHCIIO,
pasjokeHue BeKTopa 1o 0a3ucy, CKalspHOE IpOU3BEACHHUE,
BEKTOPHOE IIPOU3BENIEHUE, YOl MEXKIy BEKTOpaMHU; YMEHHE
UCIOJIb30BAaTh BEKTOPHBIH M KOOPAMHATHBIM MeToHd  JUid
pelIeHHs] TEOMETPUYECKHX 3aJady M 3afad JPYrux ydeOHbIX
IPEIMETOB;

[IK 1.4. BemonHsaTh
KaJacTpOBBIE CHEMKH U
KaJacTpoBble paboOThl IO
(hopMHUPOBAHUIO
3eMeJbHBIX YIaCTKOB.

-OCYIIECTBIIATh  IIeJICHANPABICHHBI TOUCK TIepeHoca
CPEICTB U CHOCOO0OB JAEHCTBUA B MNPOPECCHOHAIBHYIO
cpeay;

- YMEHHE TIEpEHOCUTh 3HAHWSA B TMO3HABATEIBHYIO H
MPAKTUIECKYIO 00IACTH JKU3HEACATEIbHOCTH;
Osnagenue YHUBEPCAIbHBIMHU
PETYISTHBHBIMU JIEHCTBHSIMU:

-yMEHHUE COCTAaBJISTH TUIAH, AJTOPUTM pPEIICHUs 3a1adH,
BBIOMpATh CHOCOO pEHICHHS C Y4YETOM HWMEIOIIHUXCS
pecypcoB U COOCTBEHHBIX  BO3MOXHOCTEH U
KOPpPEKTHpOBaTb € Y4E€TOM HOBOM HH(pOpMaLuy;
IPEIBUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb
IpU  pELIeHUHM 3a7ayd, BHOCHTb KOPPEKTHBHI B
NEeATeNbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
JAHHBIX, HalJEHHBIX OLIMOOK; OLIEHUBATh COOTBETCTBUE
pe3yabTata LEIM U YCIOBHSM, Mepy COOCTBEHHOMH
CaMOCTOSITENIbHOCTH, 3aTPYAHEHUs, Ne(QULMTHI, OLINOKH,
IIPUOOPETEHHBIN OMBIT; OOBACHATH IPUUMHBI IOCTHIKEHUS
WIM HE JOCTHKEHUS Pe3yJbTaTOB AEATEIbHOCTH.

yu4eOHBIMU

- YMEHHE BBIYUCIISATH TEOMETPUYECKHAE BETMYMHBI (UIMHA, Yo,
wioniaap, 00bEeM, IUIOMAJb  IOBEPXHOCTH),  HCIOJIb3YS
U3y4eHHBIE (OPMYIBI U METOIBI;

- YMEHHE OIEepUpOBaTh MOHATUSIMU: Trpad, CBI3HBIN Trpad,
JIepeBo, LUK, Tpad Ha IUJIOCKOCTH; yMEHHE 3aJaBaTh U
ONMCHIBAaTh TIpadbl pa3IMYHBIMU CIIOCOOAMU; HCIOJIB30BAThH
rpadsl Ipy peleHny 3a1ay;

-yMeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU:  IUIOLIAIb
burypsl, 00beM (QHUryphl, BEIMUWHA yIiia, PACCTOSTHUE OT TOYKU
O TIUJIOCKOCTH, pACCTOSIHUE MEXKIY HpPSIMBIMU, PacCTOSHHUE
MEX1y TIOCKOCTSIMH, MJIOLAaAb cepsl, MIOaab MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYyca, IWIMHApPA, O00BeM KyoOa,
NPSIMOYTOJIBHOTO — Tapajlieenunena, MNUpPaMHUabl, [PU3MBI,
HWIMHIpA, KOHYyca, Ilapa; YMEHHE HaXOJIUTh OTHOIICHUE
00bEeMOB MOJ0OHBIX PUTYyp;

K  2.1.
TEXHHUYECKYIO
HHBEHTAPU3ALHIO
00BEKTOB
HEJIBHKUMOCTH.

[IpoBoauTH

-OCYILECTBJIATh ILI€JICHANPABICHHBI IOUCK MepeHoca
CPEICTB M CHOCOOOB JAEHCTBUA B MPOECCHOHATBHYIO
cpeny;

- yMEHHE TIEPeHOCUTHh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATENbHOCTH;
Osnanenue YHUBEpCAIbHBIMU
MO3HABATEIHHBIMU JACUCTBUSIMU:

y4eOHBIMU

- YMEHHE pemaTb TEKCTOBBIE 33/la4d PA3HBIX TUIOB (B TOM
YyCJIe HA MPOLEHTHI, JOJIM M YacTH, Ha JBI)KEHHE, PadoTy,
CTOMMOCTh TOBAapOB M YCIyr, HaJOTH, 3aJadyd U3 00JacTH
YIIPaBJICHUS JIMYHBIMU M CEMEWHBIMH (PMHAHCAMHM); COCTABIISTh
BBIPDOKCHUS, YpaBHEHUS,
YCJIOBHIO

HCpaBCHCTBA U HX CHCTCMBI 110

3aauu, HCCICAOBATh IIOJYUCHHOC PCHICHUC U
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-0a30BbIC HCCIICAOBATENLCKUE JCHCTBUS:
CaMOCTOSITENIEHO (POPMYITHPOBATH 000OIIEHUSI ¥ BBIBOIBI
1o pe3yapTaTaM  IPOBEIECHHOIO HaOIr01eH Y,
MCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaToOB, BBIBOJOB U 0000IIEHUH, POTrHO3UPOBATH
BO3MO’KHOE€ X PAa3BUTHE B HOBBIX YCIOBUSIX.

OIICHUBATh MPABIOTIOA0OHOCTb PE3YNIbTATOB;

-yMEHHE OINEepPHPOBaTh MOHATHAMH: CpelHee apu]meTrndeckoe,
MeaMaHa, HauOOoJbllee M HauMEHbIIEEe 3HAueHHus, pasMmax,
Jcrepcusi, CTaHAAPTHOE OTKIOHEHHWE 4YHCIIOBOro Habopa;
YMEHME  U3BJIEKaTh,  HUHTEPIPETHUPOBaTh  HH(MOpMaLHIO,
NpEeICTaBICHHYI0 B Ta0OnMuax, Ha jadarpammax, rpadukax,
OTpaXarollyld CBOWCTBAa pealbHbIX NPOLECCOB U SBJICHUM;
IPEJCTaBISITh UHPOPMALIUIO C TIOMOIIbIO TAaOIUI U JUarpamm;
UCCJIEIOBaTh CTaTHUCTUYECKHE JaHHble, B TOM YHUCIE C
NPUMEHEHUEM I'papUUECKUX METOJ0B U AJIEKTPOHHBIX CPE/CTB;
- yYMEHUE ONepupoBaTh MOHATUSIMHU: HATypalbHOE YHUCIIO,
[eJ0€ YHCI0, OCTaTOK M0 MOJYJI0, palMOHAIbHOE YHCIIO,
UpPpPALMOHATILHOE YHCJIO, MHOXKECTBAa HATypaJlbHBIX, LEJNbIX,
paloHaIbHBIX, JEMCTBUTEIBHBIX YUCEI; YMEHHE HCIO0JIb30BATh
NpU3HAKW JIETMMOCTH, HAUMEHbIIMH OOLMH JenuTens Hu
HauMeHbIIee o01iee KpaTHoe, anroput™ EBkinaa npu pemeHuu
3a/1a4; 3HAKOMCTBO C Pa3jJU4YHbIMHU MO3ULMOHHBIMM CUCTEMaMHU

CUHUCJICHUS;
- yMcHHE CcB00OOIHO OTIEPUPOBATH MTOHSTHSMH:
MIOCJICI0BATEIILHOCTD, apudmeTndecKas mporpeccus,

TCOMETPUUCCKasA IIporpeccus, OECKOHEYHO y6bIBaIOHIa}I
TCOMETPUUCCKasA IIporpeccus, YMECHHUE 3a4aBaTb
MOCIeaA0BATCIIbHOCTH, B TOM YHCJIC C ITIOMOIIBIO PCKYPPCHTHBIX
dopmyu;

- YMCHHC MOACIUPOBATL PpPCAJIbHBIC CHUTyallUM Ha A3bIKC
MaTEMaTUuKH; COCTABJISITh BBIPAKCHU, YPABHCHUA, HCPABCHCTBA
U UX CUCTEMEI 110 YCJIOBUIO 3ala4u, UCCICAOBATL IMOCTPOCHHBIC
MOAOCIn C HUCIIOJIB30BAHUEM arrapara anre6pbl,
HHTEPIPETUPOBATH MOJIy4CHHBIN pe3ynbTar; CTPOHUTH
MAaTEMATUYCCKUEC MO acInu C IIOMOIIBIO reoOMETPUICCKUX
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MMOHATHU U BCJIMYHMH, pClIaTh CBA3AHHBIC C HUMH IMPAKTUYCCKUC

3a/1a4H; COCTAaBIIATh MO/JIEJb u
WHTEPIPETUPOBATH

MNPUKIAAHBIC 3aJa4u CpCACTBAMU MATCMATUUYCCKOI'0 aHajin3a, B

BCPOATHOCTHYIO

IIOJIy4CHHBIM  PE3yJIbTar; pewiaTth

TOM YHCIIE COIMAIbHO-DKOHOMHUYECKOTO H  (DU3UYECKOTO
Xapakrepa;

YMCHUC BI)I6I/IpaTI) HO)IXO)I?IHH/II\/JI MCTOA MJIA PCHICHUS 3aa4du;
NMOHUMAaHNUEC 3HAYUMOCTH MATEMATHKHU B U3YUCHUU IIPUPOJHBIX U

00I1I€CTBEHHBIX TIPOLIECCOB U SIBIICHUMN

I[IK  4.2. IlpoBoauth
KOJINYECTBEHHBIN u
KAaueCTBEHHBIN y4er
3€MeEllb, IIPUHUMATh
y4acTue B ux
MHBEHTapHU3aLuu u
MOHHUTOPHHTE.

-OCYIIECTBJIATh IIEJICHANPABJICHHBI MOHUCK MepeHoca
CPEICTB M CHOCOOOB JEHCTBUSA B MNPOPECCHOHANBHYIO
cpeny;

- yMEHUE NEePEeHOCUTh 3HAaHUS B MO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIaCTH JKU3HEIEATENbHOCTH;
Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU
KOMMYHUKaTUBHBIMH JICHCTBUAMU: 0000LIaTh MHEHUs
HECKOJIbKUX JIIOJIEH; BBINIOJHATE CBOX 4acTb pabOThl U
KOOPAMHUPOBAaTb CBOM JEHCTBHS C APYTMMHU YJICHAMHU
KOMaH/1bl; OLIEHUBAaTh KaueCTBO CBOETO BKJIaJa B OOMIMH
HIPOIYKT 0  KpUTepusm, c(OpMyIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUSL.

- YMEHHUE BBIYUCIIATH TEOMETPUUYECKUE BEIMYUHBI (JTHHA, YTOI,
wionmanp, o0beM, IJOLAAb  I[OBEPXHOCTH),  HUCHOJb3YA
n3y4deHHBbIE (JOPMYITBI U METO/IHI,

-YyMEHHE peliaTh TEKCTOBBIC 33J]a4H Pa3HBIX TUIIOB (B TOM YHCIIE
Ha TIPOIICHTHI, JIOJIM U YacTH, Ha JIBIKEHUE, paboTy, CTOMMOCTH
TOBapOB U YCIyr, HaJOTW, 3ajauyd W3 O0JIacTU yIpaBJICHUS
JUYHBIMU U CeMENHBIMU (DMHAHCAMM); COCTABIIATH BBIPAXKEHUS,
yYpaBHEHHUS, HEPABEHCTBA M MX CHCTEMbI MO YCIOBHIO 3aJayH,
UCCIIEI0BATh MOJTy4YEeHHOE pelieHue u OLICHUBATh
MPaBI0IN0I00HOCTH PE3Y/IbTAaTOB;

-yMEHHUE ONEepUPOBaTh MOHITUAMU: CpellHee aphuPpMeTHUEcKoe,

Me[uaHa, HauOoJsblliee W HaWMEHbIIee 3HA4YeHUs, pa3Max,
JUCrepcusi, CTaHJapTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YyMEHHE  W3BJeKaTb,  HMHTEPHPETUPOBATH  HH(MOPMALHUIO,

NPEJCTaBICHHYI0 B TallMlax, Ha Jguarpammax, rpadukax,
OTpaXalollyl0 CBOMCTBA pealbHBIX MPOLIECCOB U SBIICHUM;
MPEICTaBISITh UHPOPMALIMIO ¢ TIOMOIIBIO TAOJNUIl M JTUATPaMM;
UCCIIeIOBaTh CTAaTHUCTHYECKHWE JlaHHble, B TOM 4HCIE C
MpUMEHEHHEM I'papUuecKuX METOJ0B U AIIEKTPOHHBIX CPE/CTB;
- yMEHHE OIepUpOBaTh TMOHATUAMU: HATypallbHOE YHCIIO,
LEJ0€ YHCIO, OCTAaTOK MO MOJYJI, pPALHOHAIBHOE YHUCIIO,
UPpAIMOHANIFHOE YHUCJIO, MHOXECTBA HATYpPalIbHBIX, IIEIBIX,
palMOHANbHBIX, JEHCTBUTEIBHBIX YHCEIN; YMEHUE HCIOJIb30BATh
OpU3HAKKA JETUMOCTH, HAMMEHBIIMM OoOIui nenuTens |
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HauMeHbllee o011ee KpaTHoOe, aroput™ EBkinia nmpu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMHU MO3ULHOHHBIMU CHCTEMaMHU
CUMCIICHUS;

- yMcHHue CBOOOTHO OTICPUPOBAThH MOHSTHUSIMH:
HOCJIe0BATEIbHOCTb, apupmMeTHICCKasI nporpeccus,
reOMETpUYeCKass  MpOorpecchs, OCCKOHEYHO  YOBIBaroIIas
reoMeTpudecKas HPOTPECCHS; yMEHHE 3aj1aBaTh
MOCJICTIOBATEIBHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE MOJCIUPOBATh peaTbHbIE CHUTyallud Ha S3bIKE
MaTEeMAaTHUKHU; COCTABIISATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA
M UX CHUCTEMBI TI0 YCIIOBHIO 3aJ[aud, MCCIIEIOBATh TTOCTPOCHHBIE
MOJIEITH c HCTIOIb30BAaHUEM ammapara anreopsl,
WHTEPIPETUPOBATH MOJTY9EeHHBIN pe3ynbTarT; CTPOUTH
MaTeMaTHUYeCKHEe MOJIETM C TOMOIIBID TeOMETPHUECKHUX
MOHSATUN W BEJIWYMH, PEIIaTh CBA3aHHBIC C HUMH MPAKTHYCCKUE
3aJauu; COCTaBIIAATh BEPOSTHOCTHYIO MOJEIb u
UHTEPIPETUPOBATH MOJTy4EHHBIH pe3yibTar; pemarb
MPUKIATHbIE 33a4ld CPEICTBAMU MAaTEMaTHYECKOro aHalIu3a, B
TOM YHCJIE€ COLMAJbHO-3KOHOMHYECKOTO M  (PU3UYECKOro
XapakrTepa;

- YMEHHUE BbIOMpATh MOJIXOISAIINNA METOJA Il PELICHUS 3aJauu;
MOHMMAaHHE 3HAUMMOCTH MaTeMAaTUKH B U3y4YECHUH MPUPOAHBIX U
0OIIIECTBEHHBIX MPOIIECCOB U SIBJICHUM.
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2. CTpyKTypa H coaep:kaHue 001eodpa3zoBareJbHON AMCHUILIHHbI

2.1. O0bemM JUCHMINIMHBI M BUABI y4eOHOU padoThl

. Oo0bem B
Bua yyeOHoM padoThI
yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMIIHHbI 340
OcHOBHOE cogepKaHue 278
BT. 4.

TEOpEeTHUECKOEe 00yUueHne 170
NPaKTUYECKUE 3aHATUS 164
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE 56
BT. 4..

TEOpeTUYecKoe 00ydeHue 4
NPAKTUYECKUE 3aHITHS 52
IpomeskyTounasi arrectamus (OK3aMeH) 6
NUTOro 340
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2.2. TemaTu4ecKuii VIAH U COAEPKAHNE TUCHUIINHBI

Conep:xanue  y4yeOHOro marepuasia  (OCHOBHOe MW Npo(decCHOHAIBLHO-
HaumeHnoBaHue pa3/iesioB . O0bem ®opmupyembie
U Tem OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3aHATHUS, MPUKJIAJTHOH MOAY./Ib 4ACOR KOMIICTH I
(pu HAJIMYMH)
1 2 3 4
OcHOBHOe cojlep:KaHne
Pasnen 1. IloBTopenue 20 OK-01, OK-02,
Kypca MaTeMaTHuKH OK-03, OK-04,
OCHOBHOM IIKOJIBI OK-05, OK-06,
Tewma 1.1. [lens u 3a7aun Coneprxanue yaeOHOTO MaTepuasa OK-07
MaTE€MAaTHKU IIPU OCBOEHUHU | ba3oBbie 3HAHHWS MU yMEHHUS 1O MaTeMaThke B NMPOGECCHOHAIBHOM W B TIOBCEAHEBHOM] IK 1.3, TIK 2.1,
CIIEIMAILHOCTU JEeATENBHOCTH. I1K 4.2
KomMOunupoBanHoe 3aHsTHE 2
Tewma 1.2. Yucna n Coneprkanue yaeOHOTO MaTepuasa
BBIUMCIICHUS. Boipaxkenus u | JIeWcTBHsST HAJl TOJOXKHUTEIBHBIMH W OTPHIATCIBHBIMA YHCIIAMH, OOBIKHOBCHHBIMH M|
npeoOpa3oBaHMs JECATUYHBIMU APOOSIMHU.
JleiicTBUs cO cTeneHsaMu, GOpMYibl COKPALIEHHOTO YMHOKEHUSI.
KombOunmnpoBanHoe 3aHsTHE 2
Tema 1.3. 'eomeTpus Ha IIpodeccuoHANTBHO-OPUEHTUPOBAHHOE  co/lepkaHMe  (coaeprkaHMe TNPHUKJIATHOTO
IJIOCKOCTH MOJLYJIsl)
Bunel ninockux ¢Guryp u ux miomaib.
[IpakTHKO-OpUEHTUPOBAHHbIE 3374l B Kypce r€OMETPHH Ha TIOCKOCTH
[IpakTuueckoe 3aHsTHE 2
Ilpakmuueckan paboma Ne 1 Buowi nnockux c¢ueyp u ux nirowaos. IlIpaxmuko-
OpUEHMUPOBAHHbLE 3A0ayU 8 Kypce 2e0Mempuu Ha NI0CKOCHIU.
Tewma 1.4. IIpouieHTHBIE Cogepxanue yueOHOT0 MaTepuana
BBIUMCIICHUS [IpocThie MpOLEeHTHI, pa3HbIe CIOCOOBI UX BbluncaeHUs. CIOKHBIE TPOLEHTHI
[IpakTudeckoe 3aHsTHE
IIpakTnuyeckas padora Ne 2 [IpocThie MPOLEHTHI, pa3HbIE CIIOCOOBI UX BHIYUCIICHUS. 4
IIpakTuuyeckas padora Ne 3 Ci0KHbIE IPOLIEHTHI.
Tema 1.5. YpaBHenus u Coneprxanue yaeOHOTO MaTepuana
HEPaBEHCTBA JluneiiHble, KBaApaTHbIC, IPOOHO-TMHEWHbBIE YPAaBHEHUS U HEPABEHCTBA
[IpakTudeckoe 3aHsATHE 2
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Tema 1.6. Cucremsl
YPaBHEHHI U HEPABCHCTB

Conepikanue y4eOHOTO Marepuaia

CrnocoObl pemieHdsi CUCTeM JIMHEHHbIX ypaBHeHMU. [loHstus: matpuna 2x2 u 3x3,
onpenenutens Marpuilbl. Meron [Maycca. Cuctembl HETMHEWHBIX ypaBHEHUNH. CHUCTEMBbI
HEPAaBEHCTB

KoMOuHupoBaHHOE 3aHITHE 6
Tewma 1.7. BxonHo# Coneprxanue yaeOHOTO MaTepuasa
KOHTPOJTh Brrancnenus u npeoOpa3oBaHus. YpaBHEHHs U HEPaBEHCTBA. | €OMeTpHst Ha MIIOCKOCTH

KourtpoJsbHnas padora Ne 1 2
Pa3nen 2. Ilpsimble u 18 OK-01, OK-02,
IJIOCKOCTH B OK-03, OK-04,
NMPOCTPAHCTBE OK-05, OK-06,
Tema 2.1. OcHOBHBIC Coneprxanue yaeOHOTO MaTepuasa OK-07
HOHATHS CTEPEOMETPHUH. Ipeamer  crepeometpun. OCHOBHbIE —TIOHATUS  (TOYKa, TpsMas, IUIOCKOCTb, [K 1.3, [IK 2.1,
Pacnionoxenne mnpsambIX M | mpocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromniuecs, mapauieibHbIe IIK 4.2
TUTOCKOCTEN W CKpeniuBaromuecs mpsmble. [Ipu3Hak M CBOMCTBO CKPEUIUBAIOMIUXCS IPSMBIX.

OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.

KomOunnpoBanHoe 3aHsTHE 2
Tema 2.2. INapamnensuocts | Conepikanue yueOHOTo MaTepuana
MPSAMBIX, NpAMOi u | [lapannenpHpie mpsiMasgs W MIockocTh. Ompenenenue. Ilpusnak. CaoiictBa (¢
TIJIOCKOCTH, TIOCKOCTEH nokasarenbcTBoM). [lapamnensabie miockoctu. Onpenenenue. [lpusnak. CpoiictBa (c

JoKa3aTenbcTBOM). TeTpasap u ero aneMeHThl. [lapamienenunen M ero 3JIE€MEHTHI.

CBolicTBa IPOTUBOIOJIOKHBIX T'paHEHd W JuaroHayied napamienenunena. [loctpoenue

ceuenuil. Perienue 3agauy.

KomOunnpoBaHHOE 3aHsTHE 6
Tema 2.3. Copepxanue yueOHOTo MaTepuaa
[leprieHAUKYISIPHOCTH [lepnennukynsapusie npsmeie. [lapamienbHble TpsMble, MEPHICHIUKYISIPHbIE MPsIMbIE K
MPSIMBIX, PSIMOH U mwiockoctu. [Ipu3Hak mNeprneHAUKYISIPHOCTH MPSAMONW M IUIOCKOCTH. JlOKa3aTenbCTBO.
TJI0CKOCTH, TNIOCKOCTEMH [lepnennukynap u  HakioHHasd. [lepnenaukynspHble  miaockoctd.  llpuzHak

MePIEeHIUKYIIPHOCTHU MI0CKOoCTel. [loka3zaTenbeTBo.

PaccrosiHus B mpocTpaHCTBe

Komb6uHupoBaHHoO€ 3aHsTHE 2

Tema 2.4. Teopema o Tpex
NEepHEeHUKYIIApax

Cogepxanue yueOHOTO MaTepuasa

TeopeMa 0 TpEeX NCPICHAUKYIIApaX. I[OKaSaTeJ'ILCTBO. Yron MCKIOY HpHMOﬁ u
IIOCKOCTBIO. YTONI MCKAY IIJIOCKOCTSAMU
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KoMOuHupoBaHHOE 3aHsITHE

Tema 2.5. IIpodeccuoHaATILHO-OPUEHTHPOBAHHOE CO/Iep:KaHMe (CoepKaHNe NPUKJIATHOTO
[TapannenbHele, MO/LYJIfA)
[IEPIIEH IUKYIISPHBIE, Axkcuomsl crepeomeTpud. [lepneH MKy IpHOCTb NPSAMOM U IIJIOCKOCTH, NTApaJIEIbHOCTh
CKpELLMBAIOIIHECS JIBYX MPSIMBIX, MIEPIICHIUKYIISIPHBIX TUIOCKOCTH, IEPIEHANKYISIPHOCTD TIIOCKOCTEH
IIPSAMBIE IIpakTH4eckoe 3aHATHE 4
Ilpakmuueckasa paboma Ne 5 Axcuomvl cmepeomempu.
Ilpakmuueckaa paooma Ne 6 [lepnenouxynapuocms nNpaMou U  NIOCKOCHMU,
napannienrbHocms 08yX HPAMbIX, NEePNEeHOUKYIAPHBIX NIOCKOCMU, NePREeHOUKYISAPHOCHIb
njaocKkocmell.
Tema 2.6. Pemenne 3amau. | Cozpeprkanue yueOHOTo mMarepuasia
[Ipsimble ¥ MIIOCKOCTH B Pacnonoxxenue mpsAMBIX M IUIOCKOCTEHW B MPOCTpaHCTBE. llepneHIuKymIpHOCTH M
MPOCTPAHCTBE MapauIeTbHOCTh MPSIMBIX U TIOCKOCTEeH. CKpEnIMBaONIUeCs MPsSMbIe
KonTpoabHnas padora Ne 2 2
Pa3znen 3. KoopauHatel u 14
BEKTOPbI
Tema 3.1 Jekaprossl | Conepixkanue yueOHOTo MaTepuaia
KOOPIMHATHI B | JlekapTOoBBl KOOpAMHATHI B MIpocTpaHcTBe. [lpocreiimme 3amaun B KOOpPAMHATAX.
npocrpadcTee. PaccrostHue | PaccTostHre MexX Oy TBYMs TOUKaMH, KOOPIMHATHI CEPEIUHBI OTPE3Ka
MEXIy JABYMS TOYKaMHd. | KoMOMHMPOBAHHOE 3aHATHE 2
Koopnunatsr cepearHbI
OTpe3Ka
Tewma 3.2. Bektops B Coneprkanue yaeOHOTO MaTepuasa OK-01, OK-02,
IIPOCTpaHCTBE. Y104 MeXay | Bekropsl B pocTpancTBe. ClI0)KEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha OK-03, OK-04,
BekTopamu. CKaJisspHOE yucno. Kommanapubeie BekTOopbl. CKaJsSIpHOE MPOM3BEICHHUE BEKTOPOB. PasnoxkeHue OK-05, OK-06,
MIPOU3BEICHHE BEKTOPOB BEKTOpa IO TpPEeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTel BEKTOpa, CKalspHOE OK-07
MIPOU3BECHNUE BEKTOPOB B KOOPIMHATAX, YTOJI MEXKIY BEKTOPAMHU, YTOJ MEXKAY MPSIMOi K 1.1, TIK 1.3,
U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMHU. YPAaBHEHHUE IUIOCKOCTHU. I'eomeTrpuyeckuit I[IK 1.4,1IK 2.1,
CMBICJT OTIpeAeIUTeNs 2X2 [1IK 4.2
Komb6uHupoBaHHoO€ 3aHsTHE 6

Tema 3.3. [Ipaktuko-
OpPHEHTUPOBAHHBIE 3a/1a4H
Ha KOOPJMHATHON
IIJIOCKOCTH

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE  CO/Iep:KaHue (CoAepkaHUHe NPHUKJIATHOIO
MOJYJIs)

KOOpILI/IHaTHaH IUIOCKOCTh. BhIuncieHue paCCTO}IHI/Iﬁ U IUIOIIaAcH Ha INIOCKOCTH.
KoanuectBeHHbIC PacCUCTELL
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[pakTH4ecKoe 3aHATHE 4

Ilpakmuueckaa paooma Ne 7 Koopounamnas niockocms. Buiuucnenue paccmosinuii u

naowaodeu Ha niockocmu. KonuuecmeenHule pacuemat.

Ilpakmuueckasa paooma Ne 8 Koopounamnas niockocms. Buiuucnenue paccmosnuil u

naowadei Ha niockocmu. Konuuecmsennvie pacuemeol.
Tema 3.4. Pemenue 3amad. Conepsxanue yaeOHOTO MaTepuasa
KoopauHaThl 1 BEKTOPHI JlekapTOBBl KOOpJIWHATBHI B MPOCTpPaHCTBE. BekTopsl B mpocTpaHcTBe. CIIOKEHHUE |

BBIYMTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4Yucio. KoMmIulaHapHBIE BEKTOPHI.

CkansipHOe TpOU3BEJICHHE BEKTOPOB. PasiiojkeHre BEKTOpa Mo TpeM HEeKOMIUTAHAPHBIM

BekTopam. IIpocreiimme 3amaum B koopauHaTax. KoopauHaTel BEKTOpa, pacCcTOsSTHUE

MEX Ty TOUYKaMHU, KOOPIAWHATHI CEPEMHBI OTPE3Ka, CKAIIPHOE MPOU3BEIACHUE BEKTOPOB B

KOOpAMHATAX, YroJl MEXIY BEKTOPAMH, yrojl MEXIy MpsIMOH W IJIOCKOCTHIO, YroJl

MEXTY TUTOCKOCTSIMH

KoutpoJsabHas pa6ora Ne3 2
Pa3znea 4. OcHoBbI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
pyskmmu OK-07
Tema 4.1. Copepxanue yueOHOTO MaTepuaa K 1.1, TIK 1.3,
Tpuronomerpudeckme Pamuannas mepa yriia. [ToBOpOT TOYKHM BOKpYr Hadana koopauHar. OrnpeneieHue IIK 1.4, TIK 2.1,
(GYHKIMH TPOU3BOJILHOTO CHUHYyCa, KOCHHYyCa, TaHT€HCa M KOTaHreHca. 3HaKu CHHYyca, KOCHHYyca, TaHreHca U 11K 4.2
yria, yucna. PanguanHas u | KOTaHTeHca TO YETBEPTSIM. 3aBHCHMOCTh MEXKIy CHHYCOM, KOCHHYCOM, TAaHT€HCOM M
rpajaycHasi Mepa yria KOTaHT'€HCOM OJTHOTO U TOTO e yrja

KomOunnpoBaHHOE 3aHsITHE 4
Tema 4.2. OcHOBHBIC Coneprkanue yaeOHOTO MaTepuasa
TPUTOHOMETPHYECKHE Tpuronomerpuueckue ToxaecTsa. CUHyC, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC YTJIOB O U - (L.
TOKJIECTBA. DopMmyIbl TPUBEACHUS
®opmyJIbl TPUBEICHHS KoMOMHMPOBAHHOE 3aHATHE 4

Tema 4.3. Cunyc, KOCUHYC,

Cogepxanue yueOHOTO MaTepuasa

TAHI'CHC CYMMBI U Pa3HOCTU

JBYX YTJIOB
CuHyC M KOCHUHYC ABOWHOIOQ

yria.

Cymma um pasHocTh cuHycoB. CymMma M pa3HOCTb KOCHMHYCOB. CHMHYC M KOCHHYC
nBoiiHoro  yrma.  @®opMmynasl  MOJIOBUHHOTO  yria. IIpeoOpa3oBaHus  CyMMBbI
TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEIEHUE U TPOU3BEACHUS B CyMMy. BripaskeHue
TPUTOHOMETPUYECKHX (DYHKIMH depe3 TaHreHC MOJOBHHHOIO apryMeHTa.
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@opMyJIbl IOJIOBUHHOTO
yria

[IpeoOpazoBanus MPOCTEHITNX TPUTOHOMETPHUYECKIX BBIPAKECHUI

KoMOuHupoBaHHOE 3aHsITHE

Tewma 4.4. ynkuuu, ux
cBoiictBa. CriocoOsl 3aaHus

byHKIHHA

Coneprkanue y4eOHOTO Marepuasia

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HAYeHHMH (yHKIUH. YETHOCTH, HEYETHOCTH,
MePHOTUIHOCTh PyHKIMNA. CrocoOBI 3a1aHus () YHKITHIA

KoMOuHupoBaHHOE 3aHITHE

Tema 4.5.
Tpuronomerpuueckue
(GyHKIMM, WX CBOMCTBA H
rpaduku

Coneprxanue yaeOHOTO MaTepuasa

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HAYEHUH TPHUTOHOMETPHYECKUX (YHKIUH.
YETHOCTh, HEUETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpUYecknX (pyHkuuid. CBoiicTBa U
rpaduku QyHKIMIA Y = COS X, Y = Sin X, y =tg X, Y = ctg X.

KomMOunupoBaHHoE 3aHsTHE.

Tema 4.6. IIpeoOpazoBanue
rpadukoB
TPUTOHOMETPHUYECKHUX
byHKIM]

Coneprxanue yaeOHOTO MaTepuasa

CxaTue U pacTspKeHHe rpa kOB TPUTOHOMETPUYECKUX (DYHKITUH.
[IpeoOpa3oBanue rpaduKoB TPUTOHOMETPUUECKUX (QYHKIIMMA

[IpakTHueckoe 3ansTHE
IpakTuyeckas padora Ne 9 Cxatrne u pacTshkeHHE TPaUKOB TPUTOHOMETPUICCKUX
¢dbynaknuii. [IpeobpazoBanue rpa@uKoB TPUTOHOMETPUUECKUX (YHKITHA.

Tewma 4.7. Onucanue
TIPOM3BOICTBEHHBIX
MIPOIIECCOB C TIOMOIIIBIO
rpadukoB QyHKIHI

IIpodeccHoHANTBHO-OPUEHTUPOBAHHOE  collepkaHue (Colep:KaHue
MO/1YJIs1)

NPUKJIATHOT O

Hcnonb30BaHre CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIHHA B TPo(ecCHOHABHBIX 3a/1a9ax

[IpakTuueckoe 3aHsTHE

Ilpakmuueckasa paboma Ne 10 Hcnonvzosanue ceouicms mpucoHOMempuyeckux OyHKyul
8 NPOheCCUOHALHBIX 3A0a4aAX

Ilpakmuueckasa paboma Ne 11 Hcnonvzosanue ceoiicms mpucoHoMempuyeckux OyHKyul
8 NPOheCCUOHANILHBIX 3A0a4aX

Tema 4.8. O6patHbie

Cogepxanue yueOHOTO MaTepuaa

TPUTOHOMETPUUECKUE OO6patHble TpuroHomeTpuieckue GyHkiuu. Vx cBoiictsa u rpaduku

(I)YHKHI/II/I KOM6HHHp0BaHHoe 3aHATHE

Tema 4.9. Cogepxanue yueOHOTO MaTepuasa

Tpuronomerpuueckue VpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X = a. Pemienue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMCTPUUCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIH.IPIG TPUTOHOMETPUUICCKHUEC
YpaBHCHHA, CBOIAIIUCCA K KBAaJAPATHBIM, PCHIACMBIC PA3JIOKCHUCM Ha MHOXHWUTCIIH,
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OJIHOPOIHBIE.
[IpocTenme TpPUroHOMETPUIECKUE HEPABEHCTBA

KoMOuHupoBaHHOE 3aHsITHE 8
Tema 4.10. Cuctemsr Conepxanue yueOHOTO MaTepuasa
TPUTOHOMETPHUICCKUX CucTeMBbl TPOCTEHIINX TPUTOHOMETPHUICCKUX YPaBHEHHIMA
ypaBHEHUI KomOunupoBanHoe 3aHsTHE 2
Tema 4.11. Pemnenne 3amau. | Copeprkanue yueOHOro marepuasia
OCHOBBI TPHTOHOMETPHH. [IpeoOpa3oBanre TPUTOHOMETPUUECKUX BBIPOKEHUH. PeleHne TPUrOHOMETPHUIESCKHX
TpuroHomerpuieckue YpaBHEHUW U HEPABEHCTB B TOM YHUCJIE C UCIIOJIH30BAHUEM CBOWUCTB (DYHKITHH.
bynkumn Kontposabnasi padora Ne 4 2
Pa3znea 5. KommiekcHbIe 8 OK-01, OK-02,
qucJIa OK-03, OK-04,
Tema 5.1. KoMrmuiekcHsbie ConepxaHue yaeOHOTO MaTeprala OK-05, OK-06,
qrcia [Tonstne komIwiekcHOro uYucia. CompspkeHHBIE KOMIUICKCHBIE YHCTIA, MOAYIb U OK-07
apryMEHT KOMILIEKCHOTO uKcia. Popma 3anucy KOMIUIEKCHOTO Ynciia (TreoMeTpuIecKas, IIK 1.1, TIK 1.3,
TPUTOHOMETPUYECKas, anrebpandeckas). ApudMeTUUeCcKrue NEHCTBUS ¢ KOMIUIEKCHBIMU IIK 1.4, TIK 2.1,
YHcIaMu 1K 4.2
KomOunmnpoBanHoe 3aHsTHE 4
Tewma 5.2. [lpumenenune Cogepxanue yueOHOro MaTepuana
KOMITJIEKCHBIX YHCEl BrinosniHeHue pacdyeToB ¢ MOMOIIBI0O KOMIUIEKCHBIX 4Hcel. [IpuMepsl ncnoib30BaHus
KOMIIJIEKCHBIX YHCET
[IpakTuueckoe 3aHsTHE 4
IIpakTHyeckasi padora Ne 12 BrimosHeHHE pacyeTOB C MOMOIIBIO KOMIUIEKCHBIX
qHCer.
IIpakTnuyeckas padora Ne 13 [Ipumeps! HCTIOIb30BaHMS KOMILIEKCHBIX YHCEIL.
Pasnen 6. IlpousBoanasi 40 OK-01, OK-02,
(pyHKkuMHu, ee npuMeHeHHE OK-03, OK-04,
Tema 6.1. Ioustue | ComepxaHue yueOHOTO MaTepuana OK-05, OK-06,
HPOI/I3B0IIHOI7I. CDOpMYJ'IBI u OnpeneHeHHe YHUCI0BOH IOCJIENOBATEILHOCTH M CIOCOOBI ee 3amanus. CBolicTBa OK-07
MpaBuIIa YHUCIOBBIX TMoOcienoBaTenpHocTel. OrmpeneneHne Tpeaena MOCIeI0BATEIbHOCTH. IK 1.1, TIK 1.3,
g bepeHIpoBaHUS Brruncnenue mpenenoB mnocienoBaTenbHocTei. [Ipenen dyHkimu Ha OECKOHEYHOCTH. IIK 1.4, IIK 2.1,
Ilpenen ¢byukumu B Touke. [lpupamenue aprymenta. [Ipupamienue ¢yHkmn. 3amaun, 11K 4.2
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MPUBOJALIME K MOHATHIO IMPOU3BOJHOW. OmpeneneHue NpOU3BOAHON. AJITOpUTM
OTBICKaHUs ITPOU3BOJHOU

KoMOuHupoBaHHOE 3aHsITHE

Tema 6.2. IlpousBoHbIE
CYMMBI, pasHOCTH
MIPOU3BEICHNUSI, YaCTHOTO

Coneprkanue y4eOHOTO Marepuaia

®opmynsl tuddepenunposanus. [Ipasuna quddepenumpoBanus

KoMOuHupoBaHHOE 3aHITHE

Tema 6.3. [IponsBoiHbIE
TPUTOHOMETPUUECKUX
¢bynkmid. [TponsBoaHas
CIIOXKHOU (DYHKIIMH

Coneprxanue yaeOHOTO MaTepuasa

[IpousBonHas TpuroHomerpuueckux ¢QyHkuuid. OnpeneneHue CI0KHON (QYHKIUU.
[IpousBoiHas C0XHON (QYHKIIMH

KombunmnpoBanHoe 3aHsTHE

Tema 6.4. Tlonste o
HEMpPEephIBHOCTU (DYHKITHH.
Meron nHTEpBAIOB

Coneprxkanue y4eOHOTO MaTepuasa

[Tonsitne HempepwsiBHON (yHKuuu. CBoMcTBa HempepblBHON (PyHKIUU. CBA3b MEXAY
HEMpPEephIBHOCTHIO U AU PepeHIupyeMOCcThi0 GYHKIIMK B TOUYKE. AJTOPUTM pPELICHUS
HEPAaBEHCTB METOJIOM HHTEPBAJIOB

KomOunmnpoBanHoe 3aHsTHE

Tema 6.5. T'eomerpudeckuit
U (QUBNYECKUH  CMBICI
MPOU3BOTHOM

Coneprxanue y4eOHOTO Marepuraa

['eomeTpuyeckuii CMBICI MPOU3BOTHON (DYHKIIUU — YTIIOBOM KOA(DPHUITMEHT KacaTeIbHON
K rpaduky GYHKIIUM B TOUYKE. Y PaBHEHUE KacaTeIbHOU K rpaduky QyHKIHH. AJITOPUTM
COCTaBJICHUS YpaBHEHHS KacaTenbHOM K rpaduky dyakuun y=Ff(X)

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 6.6. usnueckuii
CMBICIT ITPOU3BOJTHOM B
po(heCCHOHAIBHBIX 3aJ1a4ax

Cogepxanue yueOHOTO MaTepuasa

®dusndeckuii (MEXaHHYECKHIA) CMBICIT TPOM3BOIHOM — MTHOBEHHAsI CKOPOCTH B MOMEHT
Bpemenu t: v =S’ ()

IIpakTuyeckasi padora Ne 14 dusnyeckuil (MEXaHUYECKHI) CMBICI MPOU3BOJIHON —
MT'HOBEHHAsi CKOPOCTh B MOMEHT Bpemenu 1. vV = S' (1)

Tema 6.7. MOHOTOHHOCTB
¢byukimu. Touku
IKCTpEMyMa

Cogepxanue yueOHOTO MaTepuana

Bo3pacranue u yObiBaHHE (YHKLIUH, COOTBETCTBUE BO3PACTAaHMs M yObIBaHUS (YHKIHUU
3HaKy Hpou3BOJHOU. IloHsATHE MPOM3BOAHON BBICIIEro MOpPsAKA, COOTBETCTBHE 3HAKa
BTOPOM MPOM3BOJHOM BBITYKIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM U MUHUMYM. I[loHsTHE acMMNTOTHI, CHOCOOBI UX OMpeAeNeHUs. AJITOPUTM
uccieoBaHus GYHKIMH U IIOCTPOEHUS ee rpaduka ¢ MoMOIIbio Mponu3BoaHOH. J{po6Ho-
JUHeWHas QYHKIIS
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KoMOuHupoBaHHOE 3aHsITHE 4
Tema 6.8. MccnenoBanue Conepxanue yueOHOTO MaTepuasa
(GyHKUIME 1 TOCTPOEHHE HccnenoBanue GpyHKIIMKM HA MOHOTOHHOCTD U TIOCTPOEHUE IPapHKOB.
rpaduKoB KoMOuHHpOBaHHOE 3aHATHE 4
Tema 6.9. HaubGossmee u | Comepxanue yaeOHOTo Marepuaia
HauMEHBIIICe 3HaueHus | HaxoxaeHue HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHUH (PyHKIUH, TocTpoeHne rpadukoB
GbyHKIUH MHOTO4WICHOB C MCIIOJIb30BAaHHEM allapaTa MaTeMaTHUECKOTO aHAIN3a
KomOunupoBanHoe 3aHsTHE 2
Tema 6.10. Haxoxnenue | IIpodeccnonaibHO-OpHEHTHPOBAHHOE COep:KaHue (codepKaHue MPUKJIATHOTO
ONTUMAJIBHOTO PE3YJIbTATA | MOXYJIsI)
C TIOMOIIIBIO MTPOU3BOIHON B | Hammenbiee n Hanboplee 3HaYCHNE QYHKITHN
MPAKTUYECKHX 3a/1a9ax [IpakTHdeckoe 3aHsATHE 6
Ilpakmuueckasa pavoma Ne 15 Haumenvuee u naubonvuiee 3navenue QyHKyuu.
Ilpakmuueckasn paboma Ne 16 Haumenvuiee u naubonvuiee 3nauenue Gynkyuu.
Ilpakmuueckasa paboma Ne 17 Haumenvuiee u naubonvuiee 3uauenue hyHKyuu.
Tema 6.11. Pemenne 3amau. | Comeprkanue yueOHOTo Marepuasia
IIponsBonnas ¢yHkuuu, ee | @opmyssl u mpaBwia auddepernupoanus. MccnenoBanne GpyHKIHNE C MOMOIIBIO
MIpUMEHEHHE npon3BoiHOM. Harnbospiiee n HauMeHblee 3HaYCHUsT (DYHKITHH
KoutpoabHas padora Ne 5 2
Paznen 7. 44 OK-01, OK-02,
MHOrorpaHHMKH M TeJja OK-03, OK-04,
BpAaLlleHUs! OK-05, OK-06,
OK-07
Tema 7.1. Bepumnsl, pedpa, | Conepikanue yueOHOro MaTepuaia K 1.1, TIK 1.3,
rpaHd MHOTOTPaHHHUKA IMousitue MHOTOTpaHHHWKA. Ero sjeMeHTHI: BepHIMHBL, peOpa, rpaHu. JlparoHaib. IIK 1.4, IIK 2.1,
Ceuenue. BollyKiible ¥ HEBBITYKIIbIE MHOTOT'PAHHUKHU IIK 4.2
KomOuaMpoBaHHOE 3aHITHE 2
Tema 7.2. TIlpusma, ee | ConeprxkaHue yueOHOTo MaTepuaia
cocrapidomue,  cedeHue. | [lonstue mpusmbl. Ee ocHoBanus u OokoBble rpaHu. Beicota mpusmbl. [lpsmas u
Ilpamas ¥ mpaBuiIbHasA | HakJIOHHAs npu3Ma. [IpaBunpHas npusma. Ee ceuenne
MIPU3MBI KoMOunupoBaHHOE 3aHsTHE 2

Tema 7.3. Ilapamenenunesn,
Ky0. Ceuenue kyOa,
napaiesenunena

Cogepxanue yueOHOTO MaTepuasa

Hapannenelmnezl, CBOMCTBA MIPAMOYT'OJIBHOTO MapaJUICIJICTIMIICAA, I(y'6 CeueHne Ky6a,
THapaJJICJICIIUIIC1a
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KoMOuHupoBaHHOE 3aHsITHE

Tema 7.4. Tlupamupga, ee
COCTaBJIAIONINE, CCUCHHUE.
[IpaBunbpHas nupaMuaa.
VYceueHHas nupamuaa

Conepikanue y4eOHOTO Marepuaia

[Mupamuna u ee anementsl. CeueHne nupamuiel. [lpaBunbHas nupamuga. YcedyeHHas
ApamMuaa

KombunmnpoBanHoe 3anstre

Tema 7.5. DbokxoBas wu
oJIHAS MMOBEPXHOCTH

MIPU3MBI, TUPAMHUIBI

Coneprxanue yaeOHOTO MaTepuasa

[Inomaas OOKOBOM U MOJIHOM MOBEPXHOCTH IPU3MBI, TMPAMHU/IBI

KombunmnpoBanHoe 3aHsTHE

Tema 7.6. Cummerpus B

Conepsxkanue yaeOHOTO MaTepuasa

KyOe, napajuienenunene, | CuMMeTpusi OTHOCHUTENIBHO TOYKH, TMpsAMOM, T1iockoctu. Cummerpus B KyoOe,
pu3Me, MUpamuie napajuiejienunesie, npu3mMe, nupamue

KombunmnpoBaHnHoe 3aHsTHE
Tema 7.7. Ilpumepsl IIpogeccoHAILHO-OPHEHTHPOBAHHOE  COJIep:KaHHe (CoAepKaHUe NPHKJIATIHOIO

CUMMETpHIA B Ipodeccun

MO/1YJIs1)

CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTuueckoe 3aHsATHE

Ilpakmuueckan paboma Ne 18 Cummempus 6 npupode, apxumexmype, mexmuxe, 8 ovimy
Ilpakmuueckan paboma Ne 19 Cummempus 6 npupode, apxumexmype, mexmuxe, 8 ovimy
Ilpakmuueckaa paooma Ne 20 Cummempusi 6 npupooe, apxumexkmype, mexHuke, 8
ovimy

Tema 7.8. [TpaBunbHbIE
MHOT'OI'paHHUKH, UX
CBOMCTBA

Cogepxanue yueOHOro MaTepuasa

IlonsaTue IMPaBUJIbHOTO MHOT'OI'paHHHKA. CpolicTBa IMpaBUJIbHBIX MHOI'OI'DAHHUKOB

[IpakTudeckoe 3aHsATHE
IIpakTnuyeckass padora Ne 21 [lonstue mnpaBuibHOTO MHOTOTpaHHUKa. CBoiicTBa
MIPaBUJILHBIX MHOTOTPAaHHUKOB.

Tewma 7.9. Hunmuuap, ero
cocrasistromye. CeueHue
UIAH/IPA

Cogepxanue yueOHOT0 MaTepuana

Humuuaap u ero snementsl. CedeHue muInMHIApa (MapauiebHOE OCHOBAHHMIO M OCH).
Pa3BepTka nunuHapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.10. Konyc, ero
COCTaBJISIIOLIHE.

IIpo¢eccnoHAILHO-OPHEHTHPOBAHHOE
MOJYJIs1)

comepkanne (colep:KaHue TPHKJIATHOTO
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Ceuenue kKoHyca

Konyc u ero snementsl. Ceuenue KoHyca (mapajielbHO€ OCHOBAHUIO M MPOXOJSIIEe
4yepe3 BEpUIMHY), KOHUYecKre ceueHus. Pa3BepTka koHyca

KoMOuHupoBaHHOE 3aHsITHE

Tema 7.11. VYcedeHHslit
koHyc. CedeHne yCceueHHOTO
KOHYCa

Conepsxanue yaeOHOTO MaTepuasa

VYceuennslil konyc. Ero oOpasyromias u Beicota. CeueHne yCeueHHOro KOHyca

KoMOuHupoBaHHOE 3aHsITHE

Tema 7.12. Illap u cdhepa, ux
CeUeHHUs

Coneprxkanue yaeOHOTO MaTepuasa

[ap u cdepa. Bzaumuoe pacnomnoxenue cepsl u maockocTu. CedeHue mapa, cQepsl

KombOunmnpoBanHoe 3aHsTre

Tema 7.13. Ilonsatue 00
o0bpemMe Tema. OTHOIIEHHE
00BEMOB TIOJIOOHBIX TE

Coneprxkanue yaeOHOTO MaTepuasa

[Tonsatue 06 o6nreme Tena. OObeM Kyda M MPSAMOYTOJILHOTO Mapasuienenumnena. O0bem
npu3Mbl U nuiauHApa. OTHOIIEHHE 00BEeMOB MOJOOHBIX Tell. I'eoMeTpuyecKuil cMbICT
omnpenenuTens 3-ro nopsaKa

KombOunmnpoBanHoe 3aHsTHE

Tema 7.14. O0ObeMbI U
IJTOIIAIA TIOBEPXHOCTEN Tell

Coneprxanue y4eOHOTO Marepraa

O6bembl upaMuIbl ¥ KoHyca. O0beM mapa. [1nomaau noBepxHocTei Temn

KombOunmnpoBaHnHoe 3aHsTHE

Tema 7.15. KomOuuamun
MHOTOTPAaHHUKOB H TEJI
BpaIlCHHUS

Coneprkanue y4eOHOTO MaTepuaa

KOM6I/IHaI_[I/II/I TCOMETPHUUCCKUX TEI

[IpakTuyeckoe 3aHsATHE
IpakTHyeckasi padora Ne 22 KomOUHAIMKY reOMETPUUECKHUX TEIL.
IpakTHyeckasi padora Ne 23 KomOMHAIMKM reOMETPUUECKHUX TEIL.

Tema 7.16. I'eomeTpuueckue
KOMOHWHAIINH HA IPAKTHUKE

Copepxanue yueOHOro MaTepuaa

Hcnons3oBanue KOM6I/IHaI_II/II7I MHOTOI'PAHHHKOB MW TCJI BpallCHHUA B IIPAKTUKO-
OPUCHTHUPOBAHHBIX 3a/ladax

[IpakTryeckoe 3aHsATHE

IIpakTuuyeckas padora Ne 24 Vcnosip30BaHrEe KOMOMHALMN MHOTOTPAHHUKOB U TEJ
BpallleH!sl B IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4aX.

IIpakTnueckas padora Ne 25 Vcnonb3oBaHue KOMOMHAIMM MHOTOI'PaHHMKOB M Tel
BpallleH!sl B IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4aX.

Tema 7.17. Pemienue 3agau.

Cogepxanue yueOHOTO MaTepuaa

OO0BbeMbI 1 TIomaau MOBCPXHOCTHU MHOTOT'PAHHUKOB U TCJI BpalllCHUA
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MHOrorpaHHuKu U Tena
BpaLICHUS

KonTpoabnas padora Ne 6

Paznen 8. IlepBooGpa3nas 14
(¢pyHKuMH, ee npUMeHeHUE
Tema 8.1. IlepBooOpasnas | Conep:kaHue yueOHOTo MaTepuana
GyHKIHH. IIpaBuna | 3amaua O BOCCTAHOBICHMM 3aKOHA JBIDKEHHSI MO W3BECTHOM ckopocth. llomsitme
HAaXO0KJICHUS uHTerpupoBanusi. O3HaKOMJICHHE C TIOHATHEM HWHTErpaja M IepBOOOpa3sHON uis
1epBoOOpa3HbIX bynkimn  y=f(X). Pemenue 3amay Ha CBS3b NEPBOOOPa3HOW M €€ IMPOM3BOIHOMN,
BbIYMCIIEHUE TIEpBO0Opa3HOil Ans naHHOW QyHKIMU. Tabnuua popmyn A HaAXOXKICHUS
nepBoo0Opa3HbIX. M3yueHune npasuiia BBIYUCICHHSI TEPBOOOPA3HON
KoMOunupoBanHoe 3aHsTHE 2
Tema 8.2. ITnomans | Conepxkanne yueOHOTO MaTeprana
KPUBOJIMHEWHOW Tpanenuu. | 3ajaqn, MPUBOSIINE K TOHATHIO OTIPEICICHHOTO HHTETPpalla — O BEIYUCICHUH TUIOIA N
@opmyna  HprooToHa  —| KpUBOJMHEWHOUW Tpamenuu, O TepeMeleHn: TOo4Yku. [loHsATHE oOmpenenéHHOro
JleitOHuna uHTerpana. [‘eomerpuueckuid MU (QUIMUYECKHI CMBICT OINpPEAEICHHOIO HHTEerpaa.
®opmyna Hetorona— JleliOuura
KombOunmnpoBanHoe 3aHsTHE 2
Tema 8.3 .Heonpenenennsiii | Coneprkanue yueOHOTo MaTepuana
Y OTIPEJICTICHHBIN [TonsiTHE HEOTIPEAECIIEHHOTO UHTErpaJia
MHTETpaJIbl KoMOunupoBanHoe 3aHsTHE 2
Tema 8.4. Tloustue 006 | Coxepxanue yaeOHOTO MaTepuaia
ONPENEICHHOM HHTerpaie | ['eoMeTprudecKkuil CMbICI ONIPEAEIEHHOTO HHTETpalia
KaK wiomaay | KomOuHUpOBaHHOE 3aHTHE 2
KPUBOJIMHEWHOW Tpanenun
Tema 8.5. Onpenenenuslii IIpodeccuoHATBHO-OPUEHTHPOBAHHOE  coJiepkaHue (Colep:KaHUe TMPHUKJIATHOTO
MHTErpall B )KU3HU MOJLYJIsl)
I'eomeTrpuueckuii cMbich omnpeneneHnoro uaterpaina. ®opmyna Hetotona - Jleiiouuna.
Pemenne 3amady Ha MpUMEHEHUE MHTErpaja JUIsl BRIUUCICHUS (DU3UYECKUX BEIHYUH H
niomaaei
[IpakTueckoe 3aHsaTHE 4

Ilpakmuueckas paboma Ne 26 ['eomempuuecKkuii CMbiC ONpeOeneHHo20 UHmMepaia.
@opmyna Hetomona - Jletionuya.
Ilpakmuueckan paboma Ne 27 Pewenue 3a0ay Ha npumeHenue unmezpana Ojis

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

TK 1.1, K 1.3,

TK 1.4, TTK 2.1,
TK 4.2

36




BblYUCTIeHUA qbuauuecxux 6e/IU4UH U mou;adeﬁ.

Tema 8.6. Pemenune 3amau.
[lepBooOpaznas  QyHkMH,

Conepikanue y4eOHOTO Marepuaia

[TepBooOpasnas pynkiuu. [IpaBuna HaxoxaeHUs IepBooOpa3HbIX. Ee mpumenenue

ee IPUMEHEHHE KonTpoabnas padora Ne 7 2
Pazgen 9. Crenenn u 18
kopHu. CTeneHHas
GyHKuus
Tewma 9.1. Creniennas Coneprkanue yaeOHOTO MaTepuasa
(ynkus, ee coticTsa [TonsTre KOpHS N-OM CTENEHU U3 ACHCTBUTENLHOTO umcna. Oynkumum ¥ — -

cBoiicTBa u rpaduxu. CBOMCTBAa KOPHS N-Oi CTENEHU 4

KombOunmnpoBanHoe 3aHsTHE
Tema 9.2. Coneprkanue yaeOHOTO MaTepuasa
[IpeoOpazoBanme [IpeobpazoBanme UppaITMOHATBHBIX BEIPAXKEHUI
BBIPOKEHHUH C KOPHIMHU KoMOMHMPOBAHHOE 3aHATHE 4 8?8;’ 85_82’
N- Ol CTEeNeHH TRDs AT
Tewma 9.3. CpoiicTBa CopepxaHue yueOHOro MaTepuaia OK-05, OK-06,
CTEIEHU C pallMOHANBHBIM U | [loHSATHE cTeneHH ¢ JIOOBIM palMOHAIBHBIM Moka3aTteneM. CTeneHHble (QYHKIUHU, UX K IOIK-I%YC 13
JEeNACTBUTEILHBIM CBOWCTBA M rpauKH o b
MOKa3zaTesiMu KomOunmnpoBanHoe 3aHsTHE 2 IIK 1.4, 1IK 2.1,

[1K 4.2

Tema 9.4. Pemienne Copepxanue yueOHOro MaTepuasa
UppaIMOHAIEHBIX PaBHOCHIIBHOCTh MppaIMOHAIBLHBIX YPAaBHEHUW M HEPAaBEHCTB. METO/bI UX PEUICHHUS.
YpaBHEHHIA U HEPABCHCTB Penienne nppanmoHanbHBIX YpaBHEHUI 1 HEPABEHCTB

KomOuaMpoBaHHOE 3aHITHE 6
Tema 9.5. Crenenn u kopan. | Coneprkanue yueOHOTo MaTepuana
CreneHHas GyHKIUS Omnpenenenue crerneHHOW (QyHKIUH. lcnonb30BaHWE €€ CBOWCTB TNpPHU PEHICHUU

ypaBHCHHI U HEPABCHCTB

KonTpoabnas padora Ne 8 2
Paznen 10. 20 OK-01, OK-02,
Iloxka3atenbHas pyHKuus OK-03, OK-04,
Tema 10.1. [Tokaszarensuas | ConeprkaHue yueOHOTo MaTepuaia OK-05, OK-06,
GbyHKIHS, CreneHb ¢ MPOU3BOJIBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. OnpeneneHue OK-07
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€€ CBOMCTBa

MoKa3aTeNbHOM (YHKLIMH, €€ CBOMCTBA M rpaduK. 3HAKOMCTBO C MpPHUMEHEHHEM
noKa3aTenbHOM (QyHKIMH. PemeHue mnoka3aTelnbHBIX ypaBHEHUH (QYHKIIMOHAIBHO-
rpaMuecKuM METO/I0OM

KoMOunupoBaHHOE 3aHsTHE 6
Tema 10.2. Pemenue Coneprxanue yaeOHOTO MaTepuasa
NIOKA3aTeNbHbIX YPABHEHUN | PemeHne mMoka3aTeNbHBIX YpaBHEHHMH METOJOM ypaBHUBAHHS MOKa3aTeseid, METOJIOM
U HEPABEHCTB BBEJICHUS HOBOW TIE€pPEeMEHHOW, (yHKIMOHATBHO-TpapUUECKUM MeToAoM. Pemenue
[10Ka3aTeJIbHbIX HEPABEHCTB
[TpakTHdeckoe 3aHsATHE 8
IpakTuueckas padora Ne 28 Pemenne nokasarebHBIX YpaBHEHHH METOIOM
YpPaBHUBAHMS [MOKA3ATEIICH.
IIpakTuuyeckas padora Ne 29 Pemenrie noka3aTenbHBIX YpaBHEHUIH METOJIOM K 1.1. TIK 1.3
BBEJICHUS HOBOU IIEPEMEHHOU. § K 1' 4’ K 2: 1’
IpakTuueckas padora Ne 30 Pemenne nokasarenbHBIX ypaBHEHUH (DYHKIIMOHAIEHO- HI& 42 :
rpauyecKuM METOIOM. '
IIpakTuuyeckas padora Ne 31 Penenune nmoxa3zaTeTbHBIX HEPABEHCTB.
Tewma 10.3. Cuctembl Copepxanue yueOHOTo MaTepuaa
[MOKA3aTeIbHbIX YPAaBHEHUN | PenieHue cuctem noka3areabHbIX ypaBHEHUN
KombOunmnpoBanHoe 3aHsTHE 4
Tema 10.4. Pemenue 3agau. | Coaepxanue yaeOHOTO MaTrepuaia
[TokazarenbHas GyHKUINA Pemenne nokazaTenbHbIX YpaBHEHUN METOJOM ypaBHUBAHHUS MOKa3aTejeil U METOJIOM
BBEJICHUSI HOBOU NIEpeMeHHOi. Pelienne nokasareabHbIX HEPABEHCTB
KountpoJsbHas pa6ora Ne 9 2
Paznen 11. Jlorapudgmsbl. 30 OK-01, OK-02,
Jlorapugmuyeckasn OK-03, OK-04,
byaxkuus OK-05, OK-06,
Tema 11.1. Jlorapudm urcia| Coneprkanue yueOHOTo MaTepuaia OK-07
Hecstuunblil 1 HaTypanbHbI Jlorapudm yncna. JlecaTHUHBIN U HATYpaIbHBINA Jorapu(Mbl, YUCIO € K 1.1, TIK 1.3,
Jorapudmpl, YUCIIO € KomOuaMpoBaHHOE 3aHITHE 4 IIK 1.4, TIK 2.1,
1K 4.2
Tema 11.2. CoiicTBa Cogepxanue yueOHOTO MaTepuaa
norapudmos. Oneparust CaoiicTBa norapudmon. Oneparius JorapuGMUpPOBAHMSL.
KoMOunupoBanHOe 3aHsTHE 6
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norapuGMupOBaHUS

Tema 11.3. Conepxanue yueOHOTO MaTepuasa
Jlorapudmuueckas Jlorapudmuueckasi QyHKIHS U €€ CBOWCTBA
¢byHKIMS, ee CBOWCTBA KomOunupoBanHoe 3aHsTHE 4
Tewma 11.4. Pemienue Coneprxkanue yaeOHOTO MaTepuasa
JOrapru(PpMUIECKUX [Nonsitne norapudmuyeckoro ypaBHenus. Onepanusi NOTEHIIMPOBaHUSA. Tpu OCHOBHBIX
YpaBHEHUI U HEPABEHCTB METO/Ia PEHICHHUs JOTapu(PMHUUECKIX YpaBHEHUN: (QYHKIMOHAIBHO-TpaduIecKuii, METO
MOTCHIIMPOBAHUS, METOJ BBEICHUS HOBOM mepeMeHHO#l. Jlorapudmuyeckue
HEPaBEHCTBA
KoMOuHMpOBaHHOE 3aHITHE 8
Tema 11.5. Cucremsl Coneprxkanue yaeOHOTO MaTepuasa
sorapu(pMUUECKUX ANTOpUTM pelIeHus! CUCTEMbI ypaBHEHUH. PaBHOCUIBHOCTD Jlorapu(pMUdIeckux
YpaBHEHUI YPAaBHEHU W HEPABEHCTB
KombunmnpoBaHnHoe 3aHsTHE 2
Tema 11.6. Jlorapudmsr B IIpo¢eccoHAILHO-OPHEHTHPOBAHHOE COJIeP:KaHME (COLepKaHUE TPUKJIATHOTO
MIPUPOJIE U TEXHUKE MOYJISA)
[Ipumenenne morapudma. Jlorapudmudeckas cnupains B npupoje. Ee Maremarnueckue
CBOMCTBA
IpakTUYecKoe 3aHATHE 4
Ilpakmuueckasa paooma Ne 32 IIpumenenue nocapughma.
Ilpakmuueckaa paooma Ne 33 Jloecapugpmuueckasn cnupars 6 npupoode. Ee
MamemamuyecKue c80lUcmad
Tema 11.7. Pemenue 3agau. | Coaepxanue yaeOHOTO Marepuaia
Jlorapugmer. Jlorapudmudeckas GyHkius. Penmenue npoctedmmx jorapuMUIECKUX ypaBHEHUIH
Jlorapudmuueckas pynxuus | Konrpoabnas padora Ne 10 2
Pa3nen 12. Muo:kecTBAa. 12 OK-01, OK-02,
JJieMeHThI Teopuu rpados OK-03, OK-04,
OK-05, OK-06,
Tema 12.1. MHOXecTBa Cogepxanue yueOHOTO MaTepuaa OK-07
ITonste MHOkecTBa. [loamHOXkecTBO. Onepanny ¢ MHOKECTBaMH
KoMOunupoBaHHOE 3aHsTHE 2

Tema 12.2

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHMe (COepKaHNe MPUKJIATHOTO
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Omneparyu ¢ MHOXXECTBAaMH | MOJAYJIS1) K 1.1, IIK 1.3,
Oneparuu ¢ MHOXeCTBaMHU. Pelienre npukiaaHbIx 3a1a4 IK 1.4, TIK 2.1,
[IpakTuueckoe 3ansTue 4 I1K 4.2
Ilpakmuueckasn paooma Ne 34 Onepayuu c muodxcecmeamu. Pewenue npuxiaouvix
3a0ay
Tema 12.3. I'padsr Copepxanue yueOHOro MaTepuaina
[Tonstre rpada. Cesi3ubI Tpad, AepeBo, UK rpad Ha MIOCKOCTH
I[IpakTuyeckas paboTa 4
IMpakTuueckas padora Ne 35 [Nousitue rpada. CesazHsIif rpad, aepeBo, UK rpad Ha
IJIOCKOCTH
IpakTuueckas padora Ne 36 [lousitue rpada. CsazHsIii rpad, AepeBo, UK rpad Ha
IJIOCKOCTH
Tema 12.4. Pemnenne 3amau. | Copeprkanue yueOHOTo Marepuasia
MmuoxectBa, I'pappl u ux Omnepannu ¢ MHOkecTBaMu. ONUCaHWE pEATbHBIX CHUTYAIMid C IMOMOIIBI0 MHOKECTB.
MIPUMEHEHHE [Tpumenenne rpadoB K pemeHUIo 3a1a4
KonTpoabnas paGora Ne 11 2
Pasznen 13. DiaeMeHTBI 24 OK-01, OK-02,
KOMOMHATOPHUKH, OK-03, OK-04,
CTATUCTHUKH U TEOPUHU OK-05, OK-06,
BEPOATHOCTE OK-07
Tema 13.1. OcHOBHBIE Coneprkanue yaeOHOTO MaTepuasa IIK 1.1, IIK 1.3,
MOHATHS KOMOWHATOPUKH [TepecTranoBKH, pa3MeIlIeHHs, COUCTAHUS. IIK 1.4, TIK 2.1,
KoMOUHMPOBAHHOE 3aHATHE. 2 [1IK 4.2
Tema  13.2.  CoOwitre, | Comepxkanue yueOHOTO Marepuasia
BEPOSITHOCTh coObITus. | COBMECTHBIC U HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CnoxeHue M yMHOXEHHUE | YCIIOBHAS BEPOSITHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. TE€OpEMBI O BEPOSTHOCTH
BEPOSITHOCTEH MIPOU3BEACHUS COOBITHIA.
KomOuaMpoBaHHOE 3aHITHE 6
Tema 13.3. BepositHocts B | [IpodeccnoHa bHO-OpHEHTHPOBAHHOE COePKaHUeE (ComepKaHue MPUKJIATHOT O
pohecCHOHATBHBIX MOJLYJIsl)
3a/1ayax OtHocuTenbHasE 4YacTOTa COOBITHS, CBOMCTBO ee ycToW4duBOCTH. CTaTHCTUYECKOe
onpeneneHue BepossTHoCTU. OIeHKa BEPOSTHOCTH COOBITHS
[IpakTudeckoe 3aHsTHE 4

Ilpakmuueckaa paboma Ne 37 Omuocumenvhas yacmoma coObIMuUs, CEOUCMBO ee
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yemotiyusocmu. Cmamucmuueckoe onpedenenue seposmuocmu. Oyenka 8eposmHocmu
cobvimus
Ilpakmuueckan paboma Ne 38 Ommuocumenvhas wacmoma coObImMus, CE8OUCMBO ee
yemouiyusocmu. Cmamucmuueckoe onpedenenue sepossmuocmu. Oyenka 6eposimHocmu
cobbImus

Tema 13.4. JluckperHas
Ciy4yaliHas BEJIMYMHA, 3aKOH
ee pacrnpeeeHus

Conepsxanue yaeOHOTO MaTepuasa

Bunel ciaydaiinbix BenuuuH. OnpesesieHue TUCKPETHOW CilydallHON BEIWYHMHBI. 3aKOH
pacnpeneneHusi AMCKPETHOM CIIy4alHOW BEJIMYUHBI. E€ 4iCIIOBbIE XapaKTEepPUCTUKHU

KomMOunupoBanHoe 3aHsTHE 2
Tema 13.5. 3agaun Conepsxanue yaeOHOTO MaTepuasa
MaTeMaTHIeCKOM Bapuarmonnstit ps1. [lonmuron gactot urucrorpamma. CTaTHCTHIECKHAE XapaKTEPUCTUKA
CTaTUCTHKH psiza HaOJIFOTaeMbIX JaHHBIX
KombOunmnpoBanHoe 3aHsTHE 4
Tema 13.6. CocraBienue IIpogeccoHAILHO-OPHEHTHUPOBAHHOE  COJAep:KaHMe (CoAepkaHUe MPHKJIIATHOIO
TaOHII ¥ TUarpamMM Ha MOJ1YJIfA)
MIPAKTUKE [TepBuunas 00pabOTKa CTATHCTUYCCKUX JAHHBIX. [ padudeckoe WX MpeJCTaBICHHE.
HaxoxaeHue cpeTHuX XxapakTepUCTHK, HAOII0AaeMbIX JTaHHBIX
[IpakTUYecKoE 3aHATHE 4
Ilpakmuueckaa paooma Ne 39 Ilepsuunas oOpabomka cmamucmuyeckux OAHHBIX.
I'paguueckoe ux  npeocmasnenue. Haxoocoenue  cpednHux — xapaxmepucmux,
Habn00aemvlx OaHHbIX
Ilpakmuueckaa paooma Ne 40 I[lepsuunas obpabomka cmamucmuyeckux OAHHBIX.
I'paguueckoe ux  npeocmasnenue. Haxoocoenue  cpednHux — xapaxmepucmux,
Hab1100aemvlx OGHHbIX
Tema 13.7. Pemenne 3anau. | Comeprkanue yueOHOTO MaTepuaia
OneMeHTbl KOMOMHATOPUKY, | DiieMeHThl KoOMOUHATOPUKH. COOBITHE, BEPOSATHOCTD COObITHS. CIIOKCHHUE U YMHOKEHHE
CTaTUCTUKH U TEOPHU BEPOSATHOCTEM
BEPOATHOCTEH Kontposabnas padora Ne 12 2
Pa3znen 14. YpaBHenus u 32 OK-01, OK-02,
HEPaBEeHCTBA OK-03, OK-04,
Tema 14.1. PaBnocunsnocts | CozeprkaHue yaeOHOTo Marepuaa OK-05, OK-06,
PaBHOCUNBHOCTH ypaBHeHMid U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOpPEMBI OK-07

YpaBHEHUH M HEPaBEHCTB.

PAaBHOCHUJIBHBIX TICPEXO0JaX B YPABHCHHAX M HCPABCHCTBAX. O6H_[I/IC MCTOJAbI PCHICHUS
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OO11re METOAbI peleHus

yYpaBHEHUI: MIEPEX0/I OT paBEHCTBA QYHKIUN K PAaBEHCTBY apryMEHTOB JIJIS MOHOTOHHBIX
(GYHKIMI, METOJ pa3lioKEeHUS Ha MHOXKUTEH, METOJ BBEICHUS HOBOU IMEPEMEHHOM,
(GyHKIMOHATBLHO-TpadHUECKUIl METOT

KoMOuHupoBaHHOE 3aHsITHE

Tema 14.2. TI'pacduaeckuii

Coneprxkanue yaeOHOTO MaTepuasa

METOJI PELICHUsl ypaBHEHUM,
HEPaBEHCTB

OO01ue MeTo/bl pellieHHs] HEPAaBEHCTB: NEPEX0] OT CpaBHEHUS 3HAYEHMH (PYHKIUN K
CpaBHEHHMIO 3HAYEHUIH apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIMH, METOJ WHTEPBAJIOB,
¢byHkunoHanpHO-Tpaduueckuii Meron. ['padmueckuii MeTon pemieHus ypaBHEHHHA |
HEpaBEHCTB

KombunmnpoBanHoe 3aHsTHE

Tema 14.3. YpaBHeHus u

Coneprxanue yaeOHOTO MaTepuasa

HCpPaBCHCTBA C MOYJIEM

Onpenenenne moayns. PackpeiTue Monyns no onpezaenenuto. Ilpocreiimume ypaBHeHuUs
U HepaBeHCTBa ¢ MoayneM. lIpuMeHeHne paBHOCHIIBHBIX MEPEXOJ0B B ONpEAEICHHBIX
TUTIAX YPAaBHEHUN U HEPABEHCTB C MOJIyJIEM

KombunnpoBanHoe 3aHsTHE

Tema 14.4. YpaBHEeHUs U

Coneprxanue y4eOHOTO Marepraa

HEpaBEHCTBA C TTapaMeTpaMHu

3HaKOMCTBO ¢ mapameTpoM. [IpocTelinme ypaBHEHHS] 1 HEPABEHCTBA C MapaMeTPOM

KomOunmnpoBanHoe 3aHsTHE

Tema 14.5. CocraBineHue u
pelieHue

IIpodeccuoHANBHO-OPUEHTHPOBAHHOE COJIePKaHUE (COepPKaHMe PUKIIATHOTO
MO/1YJIs1)

HpO(beCCI/IOHaJ'II)HI)IX 3aa4 C

Pemenne TekCcTOBBIX 3aJa4 HpO(l)eCCI/IOHaJ'IBHOl"O COZCPKaHUA

MOMOIIBIO0 YpaBHEHUN

[IpakTudeckue 3aHsTHS

Ilpakmuueckaa paboma Ne 41 Pewenue mexkcmosvix 3a0au Npo@eccuoHaIbHO20,
cooepoicanus

Ilpakmuueckan padoma Ne 42 Pewenue mekcmogvlx 3a0ay NpogpeccuoHarbHO20
cooepoicanus

Ilpakmuueckan padoma Ne 43 Pewenue mekcmogvlx 3a0ay NpogpeccuoHarbHo2o
cooepoicanus

Ilpakmuueckaa paboma Ne 44 Pewenue meKkcmogvix 3a0a4 npogeccuoHanbHoo,
COO0ePHCAHUS

Tema 14.6. Pemienue 3anau.

Cogepxanue yueOHOTO MaTepuaa

YPaBHCHI/IH 1 HECpPABCHCTBA

OOuie MeTonpl pelieHUs ypaBHEHUI. YpaBHEHHsS M HEPaBEHCTBA C MOJAYJEM U C
napameTpamMu

IIK 1.1, I1IK 1.3,
IIK 1.4, IIK 2.1,
I1K 4.2
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IIpakTnueckas padora Ne 45

OOme MeTonpl pelieHus] ypaBHEHUI. YpaBHEHHS W HEPAaBEHCTBA C MOJYJEM U C 2
napamMeTpamu.
IMpome:kyTounasi arrectanus (JK3aMeH) 6
Bcero: \ 340




3. YcJ10BHS peau3anuy NporpaMmmbl 0011e00pa3oBaTeIbHOM U CHUIITTHHBI

3.1. Jlas peaau3zauMud NpPOrpaMMbl JUCHUIUIMHBI JO/LKHBI  OBITH
NpeayCMOTPEHBI cJieAylue crenquaJbHble OMelleHns :

Peanuzanus nporpamMmbl JUCHUIUIMHBL TpeOyeT Haduuusg yuyeOHOro KaOuHeTa
MaremaTuku. OO0opynoBaHue yueOHOro KabuHeTa:

- TI0CaJI0YHbIE MECTA MO KOJIMYECTBY O0YHarOIMINXCS;

- pabouyee MecTO penogaBaTess;

- KOMIUIEKT Y4eOHO-HaIJISIIHBIX TOCOOU;

- KOMIUIEKT JIEKTPOHHBIX BUACOMATEPHAIIOB;

- 3aJlaHud JUIsl KOHTPOJIBHBIX padoT;

- 1mpodeccroHaIbHO OPUEHTUPOBAHHBIE 33/1aHNUS;

- MaTepualibl 3K3aMeHa. TeXHUYEeCKUE CpeICTBA O0yUEHUs:

- TepCOHaJbHBIN KOMIIBIOTEP C JMIIEH3MOHHBIM POrpaMMHBIM
o0OecIIeueHUEM;

- TPOEKTOP C IKPAHOM.

3.2. UudopmanmonHoe odecneuyeHue 00ydeHust

1. HopMaTHBHO-paBOBbIE JOKYMEHTBI

1. ®enepanpnbiii 3akoH oT 29.12.2012 1. Ne 273-®3 «O6 obpa3oBaHuU B
Poccuiickoit @enepannmn» (B pea. @enepanbHoro 3akoHa ot 24.09.2022 N 371-03);

2. Ilpuka3z MunoOpuayku Poccum ot 17.05.2012 r. Ne 413 «O6 yTBepKaeHUH
denepanbHOTO  TOCYIAapCTBEHHOTO  00pa3oBaTEIBLHOTO  CPEIHEro  OOIIero
obpazoBanus» (B pea. [lpukaza Munnpocsemenns Poccun ot 12.08.2022 N 732);

3. ITlpuxaz Muno6pnayku Poccuu ot 14.06.2013 r. Ne 464 «OO6 yTBepx)aeHUU
[lopsinka opraHu3alMi M OCYIIECTBICHUS 00pa30BATENbHON JEATEIHHOCTH IO
o0pa3oBaTeIbHBIM IIPOTpaMMaM CpeaHero MpodecCHoHaIbHOTO O00pa30BaHUS
(mpekpamaet aeicreue ¢ 01.03.2023 1.);

4. Ilpukaz MunHuctepcTBa mnpocBenieHuss Poccuiickoir @Denepanu  OT
24.08.2022 No 762 «O06 ytBepxkaenuu Ilopsnka opraHuzanuui U OCYIICCTBICHHS
o0pa3oBaTeIbHON JEATEIBHOCTH 10 O0pa30oBaTEIbHBIM IpPOTrpaMMaM CPEIHETO
npodeccuonampHOro oopazoBanus» (Berymaer B crty ¢ 01.03.2023);

5. Ilpuxa3 Munnpocsemenuss Poccum ot 23.11.2022 Ne 1014 «O6
yTBEpKIeHUu GeaepasbHON 00pa3oBaTEIbHOM MPOrPaMMBbl  CPEIHET0 O0O0IIero
o0pa3oBaHUs».

2. OcCHOBHBIE NIeYATHbIE U3IAHUS

1. Maremaruka: anrebpa u Hadaa MaTEMAaTHYECKOTO aHAIN3a, TEOMETPHS IS
npodeccuii U CHenuanbHOCTEH CONMUATBbHO-DKOHOMHYECKOTO MpOuiIsi: y4eOHHK
JUTSL CTYJ. yupexnaeHuii cpen. npod. obpazoanus/ B.A. I'yces, C.I'. I'puropnes,
C.U. UBonruna. — M.: MU3narenbckuii eHTp «Akamemusy», 2017.

2. MaremaTuka: y9eOHUK IS CTyH. yUpexKACHH cper. mpod. oOpa3oBaHUs/
I'puropseB B.I1., Cabyposa T.H.— M.: U3narenbckuii neHt «Akagemus», 2020.

3. COopHHK 3amad IO BEICIICH MaTeMaThke: yde0. mocoOme s CTYyI.
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yupexaeHuil cpea. npod. obpazosanusi/ I'puropseB B.II., CaOyposa T.H. — M.:
Mz narennscknii neHT «Akagemus», 2020.

4. Marematuka: yueOHuk/ bammakoB M.U.- 2-e uza., crep. - M: KHOPVYC,
2019. (Cpennee npodeccuoHalIbHOE 00pa30BaHMUE)

5. MaremaTtuka: anre6pa M Hayajla MaTEMaTHYECKOrO aHajau3a, reoMETpHs.
Anrebpa u Hauyana MaremaTudeckoro anamuza. 10-11 xmacc. Amumor IILA.,
Komsarun 10.M., TkaueBa M.B. u npyrue. - M: IIpocsewmenue, 2022.

6. MaremaTuka: anrebpa ¥ Hayajlla MaTeMaTHYECKOrO0 aHalIHW3a, F€OMETPUS.
I'eomerpus. 10-11 knacc. Aranacan JI.C., byry3oB B.®., Kagomues C.b. u npyrue.
- M: IIpocBenienue, 2022.

/. Marematuka: anreOpa 1 HayaJla MAaTeMaTUYECKOTO aHaau3a, reometrpusi. 10—
11 xmaccel. Anrebpa v Havasia MaTeMaTuueckoro aHanusa. B 2 4. Yacte 1: YueOHuk
JUISL ydaniuxcsi oOpa3oBaTeNibHBIX opraHuzanui (6a30BbI ypoBeHb)/MoOpIKOBUY
ATI., CemenoB ILB.; Yactp 2. 3amauyHuk i ydauuxcs 00pa3oBaTeNbHBIX
opranuzauuii (6a3oBbiii ypoBeHb)/ Mopakosuu A.I'. u apyrue; mon penakuuen
MopakoBuua A.I'. - M: Muemo3uHa, 2018.

8. MaremaTtuka: anreOpa W Hayajga MaTEMaTHYECKOrO aHajin3a, reoMETpHs.
Anrebpa u Havanma martematuueckoro ananmuza. 10 wmacc. Hukomsckuit C.M.,
[ToranoB M.K., PemietnukoB H.H. u apyrue. - M: [Ipocsenienue, 2021.

9. Marematuka: anrebpa ¥ Hayalla MaTeMaTHYECKOrO0 aHalIW3a, F€OMETPUS.
Anrebpa u Hadanma matemMathueckoro ananmuza. 11 wmacc. Hukomsckuit C.M.,
IToranoB M.K., PemietnukoB H.H. u apyrue. - M: [IpocBenienue, 2021.

10. Maremaruka: anrebpa M Hadajla MaTeMAaTUYECKOTO aHalli3a, T'e€OMETpHS.
I'eometpusa.10-11 xmacc. IloropenmoB A.B. Marematuka: anrebpa u Hauaja
MaTeMaTU4eCcKOro ananusa, reomerpus. ['eomerpud.10-11 knacc. IToropenos A.B. -
M: IIpocsemienue, 2019.

11. Maremaruka: anrebpa M Hadajla MaTeMAaTUYECKOTO aHallM3a, Te€OMETPHS.
I'eomerpus. 10 kmacc. AnexcanapoB A.Jl., Bepuep A.JL, Peokuxk B.M. - M:
IIpocenienue, 2021.

12. Maremaruka: anrebpa W Hadajla MaTeMAaTUYECKOTO aHalli3a, Te€OMETPHS.
I'eomerpus. 11 xnacc. AnekcangpoB A.Jl., Bepuep A.JL, Peokuxk B.U. - M:
IIpoceemnienue, 2021.

13. Maremaruka: anre6pa ¥ Hayajga MaTeMaTUYECKOTO aHaiu3a, reomerpus. 10
kiacc. Bepuep A.JL, Kapn A.Il. U3narensctBo "IIpocBemnienue".

14. Maremartuka: anreOpa U Hadajga MaTEMaTHYECKOTO aHaiu3a, reomeTpus 11
kiacc. Bepuep A.JL., Kapn A.I1. U3narensctBo "[IpocBemenue".

15. Maremaruka: anrebpa W Havajla MaTeMAaTHYECKOTO aHain3a, TCOMETPHS.
AnreOpa U Haudana mMaTeMaTHyeckoro aHanmsa (B 2 4actsax) (B 2 wactax). 10-11
kiacc. Yacte 1: Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: Mopakosuu A.I'. u
npyrue; o peaakiueir Mopakosuua Al'. "MOLl MHEMO3MHA".

16. Maremaruka: anrebpa W Havajla MaTEeMAaTHYECKOTO aHaIW3a, TCOMETPHS.
Anre0Opa 1 Hauana MaremaTudeckoro anainusa. 10 kimacc. Mypasun I'.K., MypaBuna
O.B. UznarensctBO "[IpocBemenue".

17. Maremaruka: aiareOpa ¥ Hayajga MaTEMaTHYECKOrO aHaln3a, reOMETpusl.

AnreOpa 1 Hauana MaremaTudeckoro anainusa. 11 kmacc. Mypasun I'.K., MypaBuna
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O.B. U3narensctBo "[IpocBenienue".

18. Maremaruka: anrebpa M Hadaja MaT€MAaTUYECKOIO aHallu3a, I'€OMETPHS.
I'eomerpus. 10 xmacc. CmumpHoB B.A., CwmupnoBa W.M. "H3narenbcTBO
"[Ipocsemenne".

19. Maremaruka: anrebpa M Hadaja MaTeMAaTUYECKOIO aHallM3a, I'€OMETpHS.
I'eomerpus. 11 xmacc. CwmumpHoB B.A., CmumprHoBa W.M. MW3narenscTBO
"[IpocBemenune".

20. Marematuka. ['eomerpus. 10 xmacc. Mep3nsik A.I'., Homuposckuit JI.A.,
Ilononcknii B.b., AAxup M.C.; nox penakumeit Ilomonsckoro B.E. U3partenscTBO
"IIpocBemienue".

21. Marematuka. ['eometpus. 11 kmacc. Mepsmsik A.I'., Homuposckuit J[.A.,
ITononckuii B.b., Axup M.C.; nox penakuuei [logonsckoro B.E. "M3narenbcTBO
"IIpocBemienune".

22. MaremaTuka: anrebpa ¥ Haudajla MaTEMaTUYeCKOro aHajin3a, T€OMETpUS.
Anrebpa u Havasia maremaTudeckoro anammsa. 10 kimacc. Bunenkun H.A.,MBamieB-
Mycatos O.C., HIBapudypa C.1. "MOL MHEMO3MHA".

23. MaremaTuka: anrebpa ¥ Havajla MaTeMaTUYECKOro aHallu3a, T'eOMETpHs.
Anrebpa u Hauaja MatemaTudeckoro ananuza. 11 knacc. Bunenkun H. ., UBamies-
Mycatos O.C., IBapudypa C.U. "MUOILl MHEMO3UWHA»

3. DJIeKTPOHHBbIE U3IAHUS

1. Bcepoccuiickue mutepuer-oaummnuansl. - URL: https://online-olympiad.ru /
(mara ob6pamenus: 12.07.2022). - TekcT: 371€KTPOHHBIN.

2. EnuHas koiuiekuus HHQPPOBBIX oOpa3oBaTelbHBIX pecypcoB. - URL:
http://school- collection.edu.ru  (mata oOpamenus: 08.07.2022). - Tekcr:
BJICKTPOHHBIM.

3. Hudopmammonnas cucremMa «EIMHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/ (nara oopamenus: 02.07.2022). - Tekcr:
3JICKTPOHHBIM.

4. Hayunas snekrtponHas OmbOmmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

5. OtkpeiThiii kOJIEIK. Marematuka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2022). - TekcT: 31€KTPOHHBIH.

6. IloBropum maremartuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 3J1€KTPOHHBIH.

7. CrpaBOYHHUK TIO MaTeMaTHKE IS IIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gara obpamenus: 12.07.2022). -
TeKCT: 3EKTPOHHBIN.

8. Cpennss matematndeckas uHTepHeT mkona. - URL: http://www.bymath.net/
(mara obpamenus: 12.07.2022). - TekcT: 371€KTPOHHBIN.

9. ®enepanpHbiii  moptanm  «Poccumiickoe ~ oOpasoBaHHE». - URL:
http://www.edu.ru/ (mata oopamenwus: 02.07.2022). - TekcT: 2JIeKTPOHHBIH.
®enepanbHblii HEHTP HHPOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:

http://fcior.edu.ru/ (mata oopamenus: 01.07.2022). - Tekct: 3IeKTPOHHBIH
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4. KoHTPOJIb M OLIeHKA pPe3YJIbTATOB 0CBOCHHS 0011e00pa30BaTeIbHOM
AUCHMITHHBI
KonTposb ¥ omeHka pe3yiabTaTOB OCBOCHUS  0O0II€00pa3oBaTEIbHON
JUCIMIUINHBI PACKPBIBAIOTCS Yepe3 JUCIHUILTUHAPHBIE Pe3ybTaThl, HAPABICHHbIC
Ha (opMHpoBaHUE OOLIMX U MPO(PECCHOHATBHBIX KOMIIETEHUUH MO paslienaM u
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oomas/ Pa3zpen/Tema Tun OIIEHOYHBIX
npodeccuoHaIbLHAasI MepONpUATHS
KOMIIETECHIIUSA
OK 01. Bwibupars P 1, Tema 1.1, 1.2, 1.3 TT-o/c?, 1.4, 1.5, TectupoBanue
CTHIOCOOBI peleHws 3a/1a9 1.6 YcTHBI ompoc
pohecCHOHAIbHON P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, Maremaruueckuii
NEATEIbHOCTA 2.6 JIUKTAHT
MIPUMEHUTENBHO K P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 WNnuButyanbHast
pa3IMYHBIM KOHTEKCTaM P 4, Tembr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, CaMOCTOATCIIbHAas

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora

P 5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temu! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yIbTaTOB

6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT

P 7, Temur 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 3amura TBOPYECKUX

7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11, paboT

7.12,7.13,7.14, 7.15, 7.16, 7.17 3amunra

P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, WHIUBUTyaTbHBIX

8.6 MIPOCKTOB

P9, Temrr 9.1, 9.2, 9.3, 9.4, 95 Kontposbhas pabota

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brmonaenne

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, JK3aMEHAIIMOHHBIX

11.6 IT-o/c, 11.7 3aIaHui

P 12, Temnr 12.1, 12.2 II-o/c, 12.3,

12.4

P 13, Temm 13.1, 13.2, 13.3 Il-o/c,

13.4, 13.5, 13.6 IT-o/c, 13.7

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14,5

IT-o/c, 14.6
OK 02. Ucnonp3oBars P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, TectupoBanue
CoBpeMeHHBIE Cpe/ICTBA 1.6 YCTHBIN Ompoc
MOKCKA, aHAJIN3a U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, Maremarndeckuii
HWHTEPIpETaIIN 2.6 JIUKTAHT
nHpopmarmu, u P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 WnauBuyanbHast
nH(pOpMAIMOHHBIC P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, CcaMOCTOSTEIbHAS
TEXHOJIOTHH IS 4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora
BBIIIOJIHEHYS 3a1a4 P5, Temsr 5.1, 5.2 [IpencraBnenue
pohecCHOHABHOM P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yNIbTaTOB
eATENLHOCTH 6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT

P 7, Temnm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 3amura  TBOPYECKHUX

7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11, pabot

7.12,7.13, 7.14, 7.15, 7.16, 7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, WHIUBUYaTbHBIX

8.6 MIPOEKTOB

P9, Temsr 9.1, 9.2,9.3,9.4, 95 KonTtponsHas pabota

UIpopeccuonanvroe-opuenmuposanoe cooeparcarue
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P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brimnosinenue

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, | sK3aMeHAIIMOHHBIX

11.6 IT-o/c, 11.7 3aJaHui

P 12, Temwsr 12.1, 12.2 Il-o/c, 12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,

13.4, 13.5, 13.6 IT-o/c, 13.7

P 14, Temur 14.1, 14.2, 14.3, 14.4, 145

IT-o/c, 14.6
OK 03. I'LltarupoBats u P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TecrupoBanue
peann3oBbIBaTh coOcTBeHHOE | 1.6 VYeTHBI o1poc
npodeccuoHaIbHOE U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | Maremarndeckuii
JIMYHOCTHOE PAa3BUTHE, 2.6 JTUKTaHT
HpeIIPUHUMATENBCKYIO P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayansHas
JIeSITEILHOCTD B P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMmocTosTENBHAS
HpO(bGCCPIOHEU'IBHOfI c(i)epe’ 4.7 IT-o/c, 4.8, 4.9, 4.10, 4.11 pa60Ta
UCIIOJIL30BATh 3HAHUM 110 P 5, Tembr 51, 5.2 HpCI[CTaBJ'IeHI/Ie
CbI/IHaHCOBOI\/'I rPaMOTHOCTH B P 6, TeMpr 61, 62, 63, 64, 65, 66, PE3yIbTaTOB

PA3INYHBIX ) KU3HCHHBIX
CUTyalusax

6.7,6.8, 6.9, 6.10 IT-o/c, 6.11
P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,

MPAKTUYECKUX paboT
3anmra TBOPUYECKUX

7.7 TI-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabGot

7.12,7.13,7.14, 7.15, 7.16, 7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, | WHIUBUAYATEHBIX

8.6 MIPOEKTOB

P9, Temrr 9.1, 9.2, 9.3, 9.4, 95 Kontposbhas paboTa

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brmomaenne

P11, Temsr 11.1,11.2,11.3, 11.4, 11.5, | sx3aMeHaIMOHHBIX

11.6 IT-o/c, 11.7 3aIaHui

P 12, Temn 12.1, 12.2 Il-o/c, 12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3 II-o/c,

13.4,13.5, 13.6 IT-o/c, 13.7

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14,5

IT-o/c, 14.6
OK 04. 5ddexruBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOJEHCTBOBATEL U 1.6 YcTHbI onpoc
paboTath B KOJUICKTUBE U P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | Maremaruyeckuii
KOMAaHJIEe 2.6 JIUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 WnauBuyanbHast

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTEILHAS

4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora

P5, Temsr 5.1, 5.2 [IpencraBnenue

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynpTaToB

6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temnm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13, 7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c,
8.6

P9, Temr1 9.1, 9.2, 9.3, 9.4, 95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5,

MPaKTUYECKUX paboT
3aiura TBOPYECKUX
pabot

3amura
WHIUBUYaTbHBIX
IIPOEKTOB
KonTpomnbnas pabora
Brimonnenne
SK3aMEHAIIMOHHBIX
3aJaHuM
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11.6 IT-o/c, 11.7

P 12, Temwsr 12.1, 12.2 Il-o/c, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

OK 05. Ocymectiste yetayto| P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
U IUCbMEHHYIO 1.6 VYcTHBIi onpoc
KOMMYHHKAITUIO Ha P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | Maremarndeckuii
TOCYIapCTBEHHOM SI3BIKE 2.6 JTUKTAHT
Poccuiickoit Memepauu ¢ P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayansHas
yUeTOM 0COOEHHOCTEH P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMmocTosTENBHAS
colansHoro U KynsTyproro | 4.7 11-o/c, 4.8, 4.9, 4.10, 4.11 pabora
KOHTEKCTa P5, Temr 5.1, 5.2 [IpencraBnenue
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ympTaToB
6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT
P 7, Temmr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | 3ammura TBOPYECCKHUX
7.7 TI-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabGot
7.12,7.13, 7.14, 7.15, 7.16, 7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, | WHIUBUAYATLHBIX
8.6 MIPOEKTOB
P9, Temsr 9.1, 9.2, 9.3,9.4, 95 Kontposbhas pabota
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brinonnenue
P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, | sk3aMeHaAIMOHHBIX
11.6 IT-o/c, 11.7 3aMaHui
P 12, Temn 12.1, 12.2 Il-o/c, 12.3,
12.4
P 13, Temm 13.1, 13.2, 13.3 Il-o/c,
13.4,13.5, 13.6 IT-o/c, 13.7
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6
OK 06. ITposiByiATH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
IPaXJIaHCKO-TIaTPHOTHYCCKYIO | 1.6 YcTHBIH onpoc
no3uimio, neMoncrpuposars | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Martemaruueckuii
OCO3HAHHOE IOBEIECHUE HA 6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 JIIUKTAHT
OCHOBE TPaJIUITUOHHBIX P 7, Temn 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | UnnuBuayanpHas
00I1I€YET0OBEYECKUX 7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | camocTrosATeIbHAas
HeHHOCTCﬁ, B TOM 4YHCIIE C 712, 713, 714, 715, 716, 7.17 pa60Ta
Y4eTOM FrapMOHH3ALUN P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, | IlpeacraBnenue
MEKHAIIMOHAILHBIX M 8.6 pe3yapTaToOB
MEXPEIUTHO3HBIX OTHOHIGHI/IP'I, P 14, Temnl 141, 142, 143, 144, 145 MMPAKTUYICCKUX pa6OT
MPUMEHSATH CTAHAAPTHI H‘O/C, 14.6 3aIlII/ITa TBOPUYCCKUX
AHTUKOPPYIILIMOHHOTO padort
HOBEJICHUS amura
WHMBUTyaTbHBIX
MIPOEKTOB
KonTpomnbnas pabora
Bremoanenue
9K3aMeHAaIMOHHBIX
3a7JaHuMn
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OK 07. CogetictBoBars | P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, TectupoBanue
coxpaHeHHio okxpyxaromeit | 1.5,1.6 YcTHbIi onpoc
cpenbl, pecypcocoepexxenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, | Maremarudeckuit
OpUMEHSTh  3HaHus 00 | 2.6 JTUKTAHT
W3MEHEHUH xmuMmara, | P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4 WNuuButyanbHast
TIPUHIIATIBI oepexmsoro | P 4, Temer 4.1, 4.2, 4.3, 4.4, 45, 4.6, | camocrosTenbHas
MIPOU3BO/ICTBA, 3(1)(1)@1(1‘1/1]31{0 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
JIENCTBOBATH B | P5, Temnr 5.1, 5.2 HpeIICTaBJIeHI/Ie
‘-Ipe3BI)I‘IaI\/JIHI)IX CUTyalusIX P 6, TeMbl 61, 62, 63, 64, 65, 66, PE3YJILTAaTOB
6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX paboT
P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | 3ammura TBOPYCCKHUX
7.7 TI-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabGot
7.12,7.13, 7.14, 7.15, 7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, | MHIUBUIYATHHBIX
8.6 MIPOEKTOB
P9, Tems: 9.1, 9.2, 9.3, 9.4, 9.5 Kontposbhas pabota
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brinosinenue
P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, | sK3aMeHAIIMOHHBIX
11.6 IT-o/c, 11.7 3aJaHUI
P 12, Temsr 12.1, 12.2 II-o/c, 12.3,
12.4
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7
P 14, Temur 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6
[IK 1.1. Bemmonusats nosiessie | P 1, Tema 1.1, 1.2, 1.3 Tl-o/c, 1.4, 1.5, | TecrupoBanue
reojie3uyeckue pabotel Ha | 1.6 VYcTHBI onpoc
MPOU3BOACTBEHHOM yuyacTtke. | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, | MaremaTndeckuii
2.6 TUKTAHT
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBuyansHas
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocrosTenpHas
4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora
P5, Temsr 5.1, 5.2 [IpencraBnenue
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB
6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTUYECKUX pabOT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1l-o/c, | 3ammura TBOPUYECKUX
8.6 paboT
P9, Temrr 9.1, 9.2, 9.3, 9.4, 95 3amura
P 10, Temsr 10.1, 10.2, 10.3, 10.4 WH/IMBUTyaTbHBIX
P11, Temsr 11.1,11.2, 11.3,11.4, 11.5, | mpoekToB
11.6 [T-o/c, 11.7 KoHtposbpHas paboTa
P 13, Temsr 13.1, 13.2, 13.3 II-o/c, | Brmonnenue
13.4,13.5, 13.6 IT-o/c, 13.7 SK3aMEHaIIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145 3aIaHui
I1-o/c, 14.6
IIK 1.3. Bemonusate | P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, | TectupoBanue
rpapuyeckue  pabotsl 1o | 1.6 VY CTHBIH orpoc
COCTaBJICHHUIO P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | Maremarnueckuii
KapTorpapu4ecKux 2.6 JTUKTAHT
MaTepHaJIoB. P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4 WNuauBuyanpHast
P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocrosTenpHas
4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 pabota
P 5, Temrr 5.1, 5.2 [IpencraBnenue
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P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c,
8.6

P9, Temsr 9.1, 9.2,
P 10, Temsr 10.1, 1
P11, Temsr 11.1,1
11.6 IT-o/c, 11.7

P 13, Temsr 13.1, 13.2, 13.3 II-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

3,9.4,95
2,10.3,104
2, 11.

9
0. 3,
1.2,11.3,11.4,11.5,

pe3ynbTaToB
NPaKTUYECKUX PadoT
3aumTa TBOPYECKUX
paboT

3amura
WHIMBUYyaTbHBIX
MIPOECKTOB
KonTponbnas pabora
Beimnosinenune
HK3aMEHAIIMOHHBIX
3a1aHni

[IK 1.4. BrinosHATh
KaJaCTpOBbIE  CBHEMKH U
KaJacTpoBble  pabOThl MO

(hOpMUPOBAHHUIO 3E€MENIbHBIX
YYaCTKOB.

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temu! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c,
8.6

P9, Temsr 9.1, 9.2,9.3,9.4, 95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 13, Temsr 13.1, 13.2, 13.3 Il-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14,5
IT-o/c, 14.6

VYerHbIM onpoc
MaremaTHdeCcKui
nuKTaHT Opra"nu3anus
JUCKYCCUU
IIpencraBienue
pe3ynbTaToOB
MPAKTHYECKUXPaboT
Koncnextsl

IIK 2.1. [TpoBouTH
TEXHUYECKYIO
WHBEHTAPH3AIMI0 00BEKTOB
HEJIBHKUMOCTH.

P1, temnr 1-11

P5, temnr 43-51

P8, Temnr 91-96

P9, Temrr 97-113
IT-o/c P1, Tema 4
IT-o/c P5, Tema 47, 50
IT-o/c P8, Tema 96
IT-o/c P9, Tema 102

VYcrHblit onpoc
MaremaTndeckui
JIAKTAHT
Opranuzanus
JUCKYCCUU
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX

pador

KoHcrekTnl
PaznoypoBHeBBIE
3aJaHUs
Ketic-3amanus
KoHTpoabHbIe paboThI
Pedepars/CoobuieHus
TectupoBanue
DK3aMeH
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IIK 4.2. ITpoBoauTH
KOJIMYECTBEHHBIN
KaueCTBEHHBIN

Y4eT 3C€MCJIb, IIpUHHUMATb

y4acTue B
WX UHBEHTAPU3AIUU U
MOHHUTOPHHTE.

P1, Temnr 1-11

P5, remnr 43-51

P8, remnr 91-96

P9, remnr 97-113
II-o/c P1, Tema 4
II-o0/c PS5, Tema 47, 50
IT-o/c P8, Tema 96
II-0/c P9, Tema 102

VYerHbIM onpoc
MaremaTuueckui
JTUKTaHT
Opranuzanus
JUCKyCCUU
IIpencraBienue
pe3yabTaTOB
MIPAKTUYECKUX

pabot

KoncnekTst
Pa3HoypoBHEBBIE
3a1aHus
Keiic-3amanns
KoHTpoabHbIE paOoTh
Pedeparre/Coobmenns
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