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1. HIOACHUTEJIBHAS 3AIIMCKA

Meroanueckue yKka3aHHs MO TPaKTHUECKUM (1a0OpaTOPHBIM) 3aHATHUAM
yaeOHoi muciuiuimae «OY /.07 MaremaTuka» COCTaBJIICHBI B COOTBETCTBUU C
y4e€OHBIM IUIAHOM M paboyeld MporpamMmbl JUCLHMIUIMHBI 1O CHEUATIBHOCTH
21.02.15 OTKpbITHIEC TOPHBIE PA0OTHI.

Lenp IIPOBEACHUSA MIPAKTUYECKUX (J1abopaTOpPHBIX) 3aHATUN:
dopMupoBaHHE TMPAKTUYECKUX YMEHHM, HEOOXOAMMBIX B  MOCIEAYIOLIEH
npo¢eCCUOHATBHON U Yy4EOHOH 1€ATENbHOCTH.

Metonuueckne yKa3aHUS TPAKTUYECKUX  (JTAOOpATOPHBIX)  3aHATHI
SBJISIFOTCSI YaCThIO Y4€OHO-METOIUYECKOTO KOMIUIEKCa M0 Y4eOHON TUCIUILINHE U
COJZlepIKaT:

- TeMy 3aHATHA (COTIACHO TEMATHUYECKOMY TUTaHy Y4eOHON AUCITUILINHEI);
- LIClb;

- 00opynoBaHuEe (MaTepHalibl, MPOrPaMMHOE OOECIICUECHHE, OCHAIICHUE,
pa3aaToOYHBIA MaTepuan u ap.);

- METOJMYECKHE YKa3aHus (M3y4YUTh KPATKUIM TEOPETUYECKHUI MaTepral Mo
TE€ME NPAKTUYECKOT O 3aHATHS);

- XOJI BBITIOJHEHHUS;
- (dopmy oTuera.

B pesynpTaTe BBITIOMHEHUS TIOTHOTO OOBEMa 3aJaHW MPAKTUYECKUX
(JTabopaTOPHBIX) 3aHATUI CTYJEHT AODKEH YMETh:

- BIAJICHUE METOJAaMH [I0OKa3aTelIbCTB, AJITOPUTMAMH pEIICHHS 3ajad;
yMeHHE (OPMYIHPOBATH OMPEACICHHS, aKCMOMBI M TEOPEMBI, NPHUMCHITH WX,
IPOBOJUTH J0Ka3aTeIbHbIE PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

- YMEHHE ONepUPOBaTh MOHITHSIMH: CTEIEHb YHCIa, JIOTapupM dYHcia;
YMEHHUE BBITIONHATH BBIYUCIICHUE 3HAYCHUH W TIPEoOpa3oBaHUs BBIPAKCHHUH CO
CTENEHSIMU U Jiorapudmamu, mpeodpa3zoBaHus IPOOHO-PAIIMOHATBLHBIX BBIPAXKEHUH;

- yYMEHHE OINEpPUPOBATH MOHATHUSAMU: pPaIMOHATIbHBIC, WPpPAMOHATBHBIC,
MOKa3aTeNbHbIE, CTETICHHBIC, TOTapu(MUIECKHE, TPUTOHOMETPUIECKIE YPaBHEHUS
Y HEPAaBCHCTBA, X CHCTEMBI;

- yMEHHE OINepUpOBaTh MOHATHIMU: (DYHKIHS, HETMpepbIBHAS (YHKINS,
NPOU3BOAHAS, TEPBOOOpa3Has, OIpPENEICHHBI WHTErpall; YMEHHE HaXOIUTh
NIPOM3BOIHBIC JJIEMEHTAPHBIX (DYHKIMH, WCMOIB3Ys CIPaBOYHBIC MaTEPHAIIbI;
UCCJIEIOBAaTh B MPOCTEHINIMX Ciydasx (YHKIUA Ha MOHOTOHHOCTH, HAXOIUTh
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HauOOJBIINE U HAMMEHbIIINE 3HaYeHUs! PYHKIUI; CTPOUTH TpaUKU MHOTOUYJICHOB
C UCIOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOr0 aHAJIW3a; IPUMEHSATh MPOU3BOIHYIO
IPU PELIEHUH 33a4 Ha JIBU)KEHUE; PEIIaTh IPAKTUKOOPUEHTUPOBAHHbBIE 33141 Ha
HauOoJIbIIME M HAUMEHbIINME 3HAYEHMs, Ha HaxXOXKIACHHE IyTH, CKOPOCTH U
YCKOPEHHMS;

- YMEHHE  ONepupoBaThb  NOHATUSAMHU:  palUoOHaJbHass  (QyHKUUA,
nokasarenpHas (yHKLUMS, cTeneHHas QyHKUuWsA, Jorapudmuueckas QyHKOus,
TpUTrOHOMETpUYeckne (PyHKIUU, oOpaTHbie (GYHKIIUHA, YMEHUE CTPOUTH rpaduku
U3Y4YEHHbIX (YHKIHMM, HCIOJb30BaTh Tpa@UKA TPU H3YYEHUU TMPOIECCOB U
3aBUCUMOCTEM, NIPHU PEIICHUH 3a/1ad U3 JPYruX y4eOHbIX NPEIMETOB W 3a7ad U3
peanbHOM KU3HU; BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH MEKIY BEIMUYNHAMU;

- YMEHHME pelaTh TEKCTOBbIE 3a/ladyd pPa3HbIX THUIIOB (B TOM YHCIIE Ha
OPOLEHTHI, JOJM U YacTH, Ha JBU)XKEHUE, pabOTy, CTOMMOCTb TOBAapOB M YCIYT,
HAJIOTH, 3aJa4i U3 O0JIACTH YNpaBJIEHUS JTUYHBIMH M CEMEHMHBIMH (PUHAHCAMU);
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHHUs, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3aJla4M, HCCIEN0BaTh MOJYYEHHOE pELIEHUE M OLEHUBATh MPaBIONOAO0OHOCTH
pe3yNbTaTOB;

- YMEHHE ONEepUpOBaTh NOHATUSAMU: CpellHee apudMeTnyecKkoe, Meanana,
HauOoJbpIIEE W HAWMEHbIIEE 3HAYEeHMs, pa3Max, JHUCIEePCUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YMEHUE W3BJIeKaTb, MHTEPIPETUPOBATH
uHboOpMallMIO, TMPEACTABICHHYIO B TalnullaXx, Ha JauMarpammax, rpadukax,
OTpaXKaroU[yl0 CBOWMCTBA pEAJIbHBIX IPOLIECCOB W SIBICHUI; MPEACTABIATh
UHPOPMALMIO C MOMOIIBIO TAOJUIl M JUarpaMM; HCCIEN0BAaTh CTaTUCTHUYECKUE
JaHHbIE, B TOM YHCJE C NPUMEHEHUEM TIpaUUYECKUX METOIOB U 3JIEKTPOHHBIX
CPEICTB;

- YMEHUE ONEPUPOBATH MOHATUAMU: CIyYalHBIA ONBIT U CIydauHOe
COOBITHE, BEPOATHOCTD CIYyYaHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C
UCMOJIb30BAaHUEM TpaQUUECKUX METOAOB; IMPUMEHATh (POPMYNBI CIOKEHUS U
YMHOXEHHSI BEPOATHOCTEH, KOMOWHATOpHBIE (akThl U (HOPMYNBI MPU PEIICHUU
3aJ1a4; OLICHUBATh BEPOATHOCTU PEAJBLHBIX COOBITHI; 3HAKOMCTBO CO CIy4yallHbIMU
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI IPOSBIICHHS 3aKOHA OOJIBIIMX YUCEN B
HOPUPOTHBIX M OOIIECTBEHHBIX SIBJICHUSIX;

- YMEHHUE OIEepUpOBaTh MOHATUSAMM: TOYKA, MpsAMas, I[JIOCKOCTb,
IIPOCTPAHCTBO, IBYIPAaHHbBIN YIroJl, CKPEIIMBAIOLIMECS IPsIMbIE, NApAIIEIbHOCTD U
HNEPIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YIol MEXIY MPSMBIMH, YTOJI MEXKIY
OpsIMOM U IJIOCKOCTBIO, YIOJ MEX]Y IUIOCKOCTSMH, PACCTOSIHUE OTTOYKH J0
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMH, PACCTOSHHME MEXAY IIOCKOCTIMU;
YMEHUE UCIONb30BaTh NPH PEUIEHUU 3aJlad HU3Yy4YeHHble (PAKTBI U TEOpPEMbI
IUTAaHUMETPHUU; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOIIETO MHUPA;

- YMEHHE  OlEepUpOBaTh  MOHATUAMU:  MHOTOIPDAHHUK,  CEYEHHUE
MHOTOTpaHHHMKa, KyO, Mapaijenenunen, MnOpu3Ma, mnupamuna, ¢urypa u
[OBEPXHOCTh BpallleHUs, LWIMHJIpP, KOHYC, IIap, cdepa, cedeHus (uUrypbl
BpallleHMs], IJIOCKOCTb, Kacaromasca cdeppl, LUWIMHAPA, KOHYycCa, IJIOAdb
MOBEPXHOCTH MHpPaMUbl, MPU3MBI, KOHYyCa, HWIMHIPA, IUIomanb cheprl, o0beM



Ky0a, NpsSMOYrojJbHOrO Napajulefienunena, NUPaMUAbl, M[PU3MBbl, MIMHAPA,
KOHYCa, I1apa; yMeHHe n300paxaTh MHOTOTPAaHHUKHU M MIOBEPXHOCTH BpAIICHUs, NX
CEUEHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
yMEHHE paclo3HaBaTh CUMMETPUIO B TMPOCTPAHCTBE, YMEHHE pacro3HaBaTh
MPaBIJIbHBIE MHOTOTPAHHUKY;

- YMEHHE OIIepUpPOBaTh NOHATUSMU: ABHKEHUE B IPOCTPAHCTBE, 10100HbBIE
(GUrypsl B IpOCTPAHCTBE; MCIIOJIIb30BAaTh OTHOIIECHUE IJIONIA/Ie MTOBEPXHOCTEH U
00BEMOB TIOIOOHBIX (UTYpP TIPH PEUICHUU 3a]1a4;

- YMEHHE BBIYHCIIATh TEOMETPUUECKUE BETMUNHBI (IUTMHA, YToJl, TUIOIIAIb,
00BeM, IJI0LAAb IOBEPXHOCTH), HCTIONB3YsI U3yueHHbIEe (DOPMYIIBI K METO/IBI;

- yYMEHHE ONEepUpPOBATh MOHATUSAMU: MPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE TPOU3BEIEHUE, YTOJI
MEX]ly BEKTOPaMH, CyMMa BEKTOPOB, ITPOM3BE/IEHNE BEKTOPA HA YUCIIO; HAXOJIUTh
C TIOMOIIBI0 U3YYECHHBIX (OPMYNI KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMs TOUKaAMU;

- yMEHHE BBIOUPATH MOAXOASIINNA U3YYSHHBIA METOT ISl pEIICHUS 3aauH,
pacrno3HaBaTh MaTeMaTHuecKue (pakThl U MAaTEMaTUUYECKHE MOJIETU B IPUPOIAHBIX U
OOIIIECTBEHHBIX SIBICHHUAX, B MCKYCCTBE, YMEHHUE MPUBOJAUTH MPUMEPHI
MAaTeMAaTHYECKUX OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUUECKON HAYKH;

- YMEHHE OIEepUpPOBaTh MOHATUSMU: ONpEAENEHUE, aKCHOMa, TEeopema,
CIIEZICTBUE, CBOWCTBO, MPU3HAK, JOKAa3aTeNbCTBO, PABHOCHIbHBIE ()OPMYIUPOBKHU;
yMeHue GopMyIupoBaTh 00paTHOE M MPOTUBOMOIOKHOE YTBEPKACHHUE, TPUBOAUTD
OpUMepbl U KOHTPIPHUMEPHI, UCIOJIB30BATh METOJ MaTeMaTUYeCKOW WHAYKIUU;
MPOBONTH JIOKa3aTelIbHBIC PACCYXKACHHUS TPU pEIICHUH 3a/1ad, OIICHHWBAThH
JIOTUYECKYIO MTPaBUIIBHOCTh PacCyKICHUI;

- YMEHHE ONepUpOBaTh MOHATHSAMH: MHOXECTBO, IOJAMHOXKECTBO,
orepaly HaJ MHOXKECTBaMHU; YMEHHE UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJis ONMCaHusl peajbHbIX MPOIIECCOB U SBJICHUM, U MIPU PEIICHUH 3aj1ay, B
TOM YHUCIIE U3 IPYTHX y4EOHBIX MPEAMETOB;

- YMEHHE ONEepUpOBaTh MOHATUAMU: Ipad, CBSI3HBIA rpad, IepeBo, LUKI,
rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTb W ONKUCHIBaTh Tpadbl Pa3TMYHBIMU
crioco0amu; UCIONIb30BaTh Tpadbl IPHU PEIICHUH 33]1a4;

- yMeHHEe CBOOOJIHO ONEpUPOBATh MOHATUAMH: COUETaHHE, NIEPECTAHOBKA,
YHCIIO COYETaHMI, YHCIO MEepecTaHOBOK; OuHOM HploTOHA; ymMeHHE NPUMEHATH
KOMOMHATOpHBIE (PaKThI U PACCYKACHUS JIJISl PEIlIeHUs 3a/1a4;

- YMEHHE ONepHUpOBaTh MOHATHUSMHU: HATYPaJTbHOE YHCIO, ILIEJI0€ YHUCIO,
OCTaTOK IO MOAYJIO, PallMOHAIILHOE YKCIIO0, UPPALMOHAIBHOE YMCIIO, MHOKECTBA
HATYpalbHBIX, IEJbIX, palMOHATBHBIX, JCHCTBUTEIBHBIX YHCEN; yMEHHE
UCIOJb30BaTh MPU3HAKK JEIUMOCTH, HAUMEHbIIUN OOMMHA JenuTenbs U
HauMeHblIee 0011iee KpaTHOE, airOpuT™M EBKITHIA TPU pelIeHUH 3a/1a4; 3HAKOMCTBO
C pa3MUYHBIMHU MO3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS;

- YMEHHE CBOOOJHO OIEpPUPOBaTh MOHITUSAMM: CTENEHb C LEJIbIM
MoKa3aTeleM, KOpPeHb HaTypalbHOW CTENEHH, CTEeNEeHb C palUdOHAJIbHBIM
MOKa3aTelieM, CTEleHb C JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) IOKA3aTENIEM,



norapudm 4ucia, CHHYC, KOCUHYC M TaHI'€HC [TPOU3BOJIBHOIO YUCIIA;

- YMEHHE ONEpUPOBaTh TOHATHUAMH: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHHUW M HEPaBEHCTB,
pPaBHOCWJIBHOCTh  yYpAaBHEHUM, HEPAaBEHCTB M  CHCTEM,  pALHUOHAJBHBIE,
uppanoHaIbHbIE, noKa3aTebHbIE, CTETICHHBIE, aorapudmuyeckue,
TPUTOHOMETPUYECKUE YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBbl; YMEHHE pellaTh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C TMOMOIIBI0 PA3TMYHBIX MPUEMOB; peIIaTh
YpaBHEHHUs, HEPABEHCTBA M CHCTEMbI C MapaMeTpoM; MPUMEHSTh YpaBHEHUS,
HEpaBEHCTBA, MX CHCTEMBI I DPEUICHUs MaTeMaTHYeCKHX 3adad W 3ajad u3
pa3IMUYHBIX 00JIacTel HAYKH U PeabHOM KU3HU;

- YMEHHeE CBOOOJHO OIIEpUPOBATh NOHATUAMU: rpapuK PyHKIMU, 0OpaTHAs
(GyHKUMSA, KOMIO3UIMS (DYHKLUMM, JIMHEWHas (yHKUMS, KBagpaTHuuHas (QyHKIuS,
CTETEHHAass (PYHKIMS C ILEJIbIM IIOKa3aTelleM, TPUTOHOMETpUYECKHE (DYHKIINH,
oOpaTHble TPUTOHOMETpUYECKHE (YHKIMH, MOKazaTelbHas W Jorapudmuueckas
byHKIIMK; yMeHHE CTpOUTh rpaduku (QYHKIHA, BBITOIHATH MNpeoOpa3oBaHUs
rpadukoB GYyHKIIHIA;

- YMEHHE HUCHOJb30BaTh rpaduku (YHKIHUI IS U3y4yeHUs] MPOILIECCOB U
3aBHCUMOCTEH MpU pelIeHUH 3a1a4 U3 APYTUX Y4eOHbIX NMPEIMETOB U U3 peabHOU
KU3HU; BBIpAXKaTh (POpMyIaMu 3aBUCUMOCTH MEXY BETUUMHAMU;

- yMeHHE CBOOOJHO ONEpUPOBATH MMOHATHUAMU: YETHOCTh (PYHKIIUH,
NEPUOANYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (yHKIHMM, HauOonbllee W HaWUMEHbIIee 3HA4YeHHUA (QYHKIUU Ha
NPOMEXYTKE; YMEHHE TPOBOAUTH UCCIIEI0BaHUE (PYHKIINH;

- YMEHHE HCIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUI A1 HEPABEHCTB U
3ajJad ¢ IapaMeTpaMu; H300pakaTh Ha KOOPJAMHATHOW IUIOCKOCTH pEIlEeHUE
ypaBHEHUH, HEPABEHCTB U HX CUCTEM,;

- yMEHHE CBOOOJHO OIEPUPOBATH MOHATHUSAMH: apupMeTHIecKas
nporpeccusi,  reoMeTpuueckas  mporpeccus,  OECKOHEYHO  yObIBarouias
reoMeTpuYecKas Iporpeccus; yMeHue 3a1aBaTh [OCIeA0BaTEIbHOCTH, B TOM YHUCIIE
C MIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- YMEHHE ONepupoBaThb MOHATUSIMH: HENPEPBHIBHOCTh  (PyHKIHUH,
acuMnTOTHhl Trpaduka (QYHKIMU, TepBas HW BTOpas MPOU3BOJAHAA (YHKIUH,
FEOMETPUYECKUA U (PU3MYECKUH CMBICT  MPOU3BOJHOM, TMEpBOOOpa3Hasi,
OTlpeNeNICHHBId HMHTErpaj; yMEHHE HaXOAUTh ACUMNTOTH Tpaduka (yHKIUY;
YMEHHE BBIYUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEEHHS, YACTHOTO U KOMIIO3ULIMH
(yHKUUH, HAXOJUTh YPaBHEHHE KacaTeNbHOU K rpaduKy QyHKIMY;

- YMEHHE UCIOJb30BaTh MPOU3BOAHYIO JUIS UCCIeA0BaHUs (QYHKUUH, A
HaXOXKJEHUSI HAWIIY4IIero pemieHus B MPHUKIATHBIX, B TOM YHCIE COIUATbHO-
HKOHOMHUYECKUX U (PU3NYECKUX 3aJlayax, AJIs ONpe/IeICHHsI CKOPOCTU U YCKOPEHUS;
HaXOJMTh IUIOAAN U 00bEMBI (PUTYp C TIOMOILBIO UHTETpalla; IPUBOAUTH IIPUMEPHI
MaTEeMaTHUYECKOT0 MOJEIUPOBAHHMS C TOMOIIBIO AU PepeHINATbHBIX YPaBHEHHIA;

- YMEHHE OIEepUpPOBaTh MOHATHUSAMHU: KOMILJIEKCHOE YHCIIO, CONMpPSIKEHHbIE
KOMIUIEKCHBIE YMCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4mcia, (opma 3amucu
KOMIUIEKCHBIX 4YHCel (reoMeTpuyecKas, TPUTOHOMETpUUECKas U anredpanyeckas);



YMETh TPOU3BOJAUTH apuMeTrueckue JeUCTBUS C KOMIUIEKCHBIMHU YHCIaAMU;
IPUBOJIUTH MMPUMEPHI UCITOIH30BAHUS KOMIUTICKCHBIX YHCEIT;

- yMeHHE CBOOOJIHO ONEpPUPOBATH MOHATHAMU: CpeHee apudMETHIECKOE,
MeraHa, HauOoJiblliee M HAMMEHbIIIee 3HaUYCHHUs, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHCHHWE IS ONHWCAHWS YWCJIOBBIX JIAHHBIX, YMEHUE HCCIEI0BaTh
CTaTUCTUYECKHUE JaHHBIC, B TOM YHCIIC C MPUMEHEHHEM TpadUuecKuX METOI0B U
ANIEKTPOHHBIX CPEACTB; TpadUUeCKW HCCIEA0BATh COBMECTHBIC HAOJIOJCHHS C
MIOMOUIBIO UarpaMm PacCEUBaHUS U JIMHEMHON PErPECCUU;

- YMEHHE HaXOAUTh BEPOATHOCTH COOBITHH C  HCIOIB30BAHHEM
rpauuecKux METOJ0B; MPUMEHATH I pEelIeHHs 3amad (HOpMYJIbl CIOKEHHUS U
YMHOKEHHUS BEPOSATHOCTEH, GOpMyITy MOJTHOU BEpOSATHOCTH, popMyiy bepuyiu,
KOMOUHATOpHBIE (aKThl U (POPMYIIBI; OLIEHUBATH BEPOSATHOCTU PEATbHBIX COOBITHH;
yMEHHE OIEepUpOBaTh TOHATHSIMU: CiIydailHasi BeJIMYHMHA, paclpeneieHre
BEPOATHOCTEH, MaTEMaTHYECKOE OXHIAHWE, JUCIIEPCUS ©  CTaHJapTHOE
OTKJIOHGHHE CIIy4allHOW BeNWYWHBI, (YHKIUM pPACTPEIEICHUS W IJIOTHOCTH
PaBHOMEPHOI'0, TIOKA3aTENbHOTO M HOPMAJIbHOTO pacCHpeAcsiCHU; yMEHHE
WCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX paCHpeNeiIeHUN IS peIeHus 3ajad;
3HAKOMCTBO C TIOHATHUSIMH: 3aKOH OOJIBIIIMX YHCEI, METO/Abl BBIOOPOYHBIX
UCCJICIOBAHU; YMEHHE TIPUBOIUTH MIPUMEPHI MPOSIBIICHUS 3aKOHA OOJBIITUX YHACETT
B MIPUPOTHBIX U OOIIECTBEHHBIX SBIICHUSX;

- yMeHHE CBOOOIHO ONEPHPOBATH IMOHATHUSAMH: TOYKA, IPOCTPAHCTRBO,
OTPE30K, JIy4, MJIOCKUH yroJI, IBYTPAHHBIN yroJl, epeceKaromInecs, napajiieibHbIe
U CKpEIMBAIONINECS MPAMbIE, TEPIECHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, Yroi
MEXTY TIPSMBIMH, YT'OJI MEXAY MPSMOKN U TUIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMU;
yMEHHE UCIONb30BaTh MPH PEIICHUU 3aJlad HU3Y4YeHHbIE (DAKTBI M TEOpEeMbl
IUTAHUMETPHUH, YMEHHUE OIICHHWBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUPE;
yMEHHE ONEepUpPOBaTh MOHITHUSIMHU: MHOTOTPAHHUK, CEYCHHUE MHOTOTPAHHHKA,
NpaBWIbHBIA MHOTOTPaHHUK, TMpU3Ma, NUpaMuaa, QUrypa M MOBEPXHOCTh
BpaIieHus, IWINHAP, KOHYC, map, chepa, pa3BepTka MOBEPXHOCTH, CEUCHUS KOHYCa
U IWIMHJIpA, TapajjielibHble OCHM WJIM OCHOBAaHHUIO, CEUEHHUE Iapa, MIOCKOCTH,
Kacaromasicsi chepsl, IIMHIPA, KOHYCa; YMEHHE CTPOUTH CEYEHNE MHOTOTPAaHHHKA,
U300pakaTh MHOTOTPAaHHUKH, (PUTYPHI M TIOBEPXHOCTH BpAIICHUs, UX CEUCHHUS, B
TOM YHCIIE€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IMPUMEHSATH CBOHCTBA
reOMETPUYECKUX  (UTYp, CaMOCTOSTEIbHO  (OpMyIUpOBaTh  OMpEneIeHUS
u3ydaembix (QUryp, BBIIBUTaThb THUIIOTE3bl O CBOMCTBAX M  IMpHU3HAKAX
reOMETpUIECKUX (PUryp, 000CHOBBIBATH WIIM OTIPOBEPTaTh UX; YMEHHUE MTPOBOIUTH
KjaccuuKanmuoo QUryp mo pasiuyHbIM MpPU3HAKAM, BBINOJHITH HEOOXOJUMBIE
JIOTIOTHUTEIIBHBIC TTIOCTPOCHUS;

- yMeHHE CBOOOJIHO ONEPUPOBATH MOHATHUSIMU: IJIOMAIb (PUTYPHI, 00BEM
Gburypsl, BeJIMYMHA YIJIa, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY
MPSAMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMH, IUIOMAAL CQepbl, IUIOmaab
MOBEPXHOCTH  TNHUpaMU/bl, TPU3MBI, KOHYCa, [MIUHApa, O00BeM KyoOa,
NPSIMOYTOJILHOTO TapajuIeIeTIuIe/Ia, MUPAMUbLI, TPHU3MBI, ITWIMHAPA, KOHYCA,
napa; yMeHue HaXOJuTh OTHOIIIEHUE 00BEMOB MTOT00HBIX (QUTYD;



- yMeHHE CBOOOJHO OMEpUPOBATh MOHATHSIMU: JBWKCHHE, MapajlIeIbHBIHI
epPEeHOoCc, CHUMMETPHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3zoBaHue
mo100us, moAo0HbIE PUTYPHI; YMEHUE PACIIO3HABATh PABHBIE U MMOA00HBIE (PUTYPHI,
B TOM 4YHCIE€ B NPUPOJE, HCKYCCTBE, APXUTEKTYpE; YMEHHE HCIOIb30BaTh
r€OMETPUYECKHE OTHOLIEHNUS, HAXOIUTh T€OMETPUYECKHUE BEIMYMHBI (IJIMHA, YToJl,
IUIOIaJ b, O0BEM) MPH PEUICHUM 3a7ad U3 JPYrHMX Y4eOHBIX NPEIMETOB U U3
peanbHOM KU3HU;

- YMEHHE CBOOOIHO ONEpUPOBATH MOHATHSAMHU: NMPSAMOYTOJIbHAs CHCTEMa
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CYMMa BEKTOPOB,
IIPOU3BEJECHUE BEKTOpAa HA YHWCJIO, PAa3JOKEHUE BEKTOpa Mo 0a3ucy, CKalIspHOE
IIPOU3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YrOJl MEXAY BEKTOpPAMHU; YMEHHUE
HCIIOIB30BaTh BEKTOPHBIN M KOOPAWHATHBIA METOJ JJISI PELIEHUS] TE€OMETPUYECKUX
3a/1a4 M 3a/1a4d JIPYyruxX y4eOHBIX MPEIMETOB; OMEPUPOBATH MOHATUSIMU: MaTPUIIA
2x2 n 3X3, ONpeAEIUTENb MAaTPULBL, TEOMETPUYECKUI CMBICH ONPEAETUTENS;

- YMEHHE MOJIeJIUPOBATh peEajbHbIE CUTYallMM Ha SI3bIKE MATEeMaTUKWU;
COCTaBJISITh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA W WX CUCTEMBI IO YCIOBHIO
3a/1a4u, UCCIIEN0BAaTh NOCTPOECHHBIE MOJIENH C UCIIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATh MOJYYEHHBIN pe3yJlibTaT; CTPOUTh MAaTEMATUYECKUE MOJAEIH C
IIOMOIIBI0 TE€OMETPUYECKUX TMOHITUM M BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMH
MPAKTUYECKUE 3aJ1a4M; COCTABJIATH BEPOATHOCTHYIO MOJEIb U MHTEPIPETUPOBATH
NOJIYyYEHHBIM  pe3yJbpTarT,  pelmarb  NPUKIAIHBIE  3aJa4d  CpPEICTBaMU
MAaTeMaTU4YeCKOro aHajaum3a, B TOM YHMCIE COLMAJIbHO-DKOHOMHYECKOTO H
du3znuecKoro xapakrepa;

- YMEHHE BBIOUPATH MOAXOIAIINUNA METOJ JIJISl pELICHMS 3a/1a4; IOHUMaHHE
3HAYMMOCTH MATEMAaTHKU B U3YYCHHUH MPUPOJHBIX M OOIIECTBEHHBIX MPOIIECCOB U
ABJICHUN; YMEHUE PACIO3HABATh MPOSBIEHUE 3aKOHOB MATEMATUKU B MCKYCCTBE,
YMEHUE NMPUBOAUTH NIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUUCKONW U MUPOBOM
MaTEMAaTHYECKON HAYKH.

[Ipy mpoBedeHUH MPAKTUUECKUX pabOT NPUMEHSIOTCA CIIEAYIOIINe

TEXHOJIOTUU M METOJBI OOYYEHUS: WHIAUBUAYAIbHBIC, TPYNIIOBBIC, KOJJICKTUBHBIC
METOJIBI ¥ TEXHOJIOTHUS TIPOOJIEMHOTO 00 yICHHUS.

Ouenka BbINOJHEHHUS 33JaHUH NPAKTHYeCKHUX (J1a00paTOPHBIX)
3aHATHH

«OTINYHO» - TEOPETUUECKOE COJIEPKAHNE KypCca OCBOEHO MOJIHOCTHIO, 0€3
npo6enoB, yMeHus chOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOi ydeOHbIE
3a/1aHHS BBIITOJHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

«Xopo1io» - TEOPeTUYECKoe Co/iepKaHue Kypca OCBOCHO IMOJTHOCTHIO, 0e3
npoOenoB,  HEKOTOpble  yMEHUA  CPOPMHUPOBAHBI  HENOCTAaTOYHO,  BCE
IpeyCMOTPEHHbIE TPOrpaMMOil yueOHbI€ 3aJaHHsl BBIIOJIHEHbI, HEKOTOPbIE BUIbI
3aJlaHUil BBITTOJIHEHBI C OIIMOKAMHU.



«YI10BJI€TBOPUTEIBbHO» - TEOPETHUYECKOE COAECpXKAHUE Kypca OCBOEHO
YaCTUYHO, HO MpoOenbl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HEOOXOAUMbIE
yMEHHUS paboTbl C OCBOEGHHBIM MAaTepUaJOM B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00yyeHusi y4deOHBbIX 3aJaHuil
BBITNOJIHEHO, HEKOTOPbIE U3 BBINOJIHEHHBIX 33JJaHUI cofepkKaT OIIUOKH.

«Hey/10B/1€TBOPUTEJILHO» - TEOPETHUUECKOE COJEpKaHHE Kypca He
OCBOEHO, HEOOXOIMMbIE YMEHHSI HE C(OpPMHPOBaHBI, BHINOJHEHHBIE Y4eOHBIC
3a/1aHus COZIEpKaT IrpyOble OIHOKH.

B cooTBeTcTBUM ¢ yUeOHBIM IJIAHOM M paboyeii MpOrpaMMbl TUCIIATLTAHBI
«OY .07 MaTtemaTuka» Ha NpakTHueckue (J1abopaTopHbIC) 3aHATUS OTBOIAUTCS
76 yacos.



2. MIEPEYEHDb IPAKTUYECKUX 3AHATHIA

Ne Tema npakTH4ecKuX (J1aDOPaTOPHBIX) 3aHATHI KonnuyectBo

n/n 4acoB

1. IIpakTuyeckoe 3ansaTue Nel. Bunpl tuiockux ¢Guryp m ux IJIOmMIAIb. 4
ITpakTUKO-OpUEHTUPOBAHHBIE 33/1a4H B KypCe F€OMETPUU Ha INIOCKOCTH.

2. IIpakTHyeckoe 3ansaTue Ne2. [IpocTbie IPOLIEHTHI, pa3Hble CLIOCOOBI UX 4
BbluKc/IeHUsI. CII0KHbBIE POLIEHTBHI.

3. IIpakTuyeckoe 3ansitue Ne3. JluHeiiHble, KBaJapaTHbIC, JAPOOHO- 4
JMHENHbIE YpaBHEHMsI M HEPaBEHCTBA.

4. IIpakTH4eckoe 3aHATHE Ne4, AKCUOMBI CTEPEOMETPHH. 4
[leprieHAUKYJIAPHOCTh HPSIMOW M IUIOCKOCTH, NAapauIe]bHOCTb ABYX
OPSIMBIX,  TEPHEHIAUKYISPHBIX  IUIOCKOCTH, MEpPHEHAUKYISIPHOCTh
IIJIOCKOCTEM.

5. IIpakTHyeckoe 3ansitue NeS. KoopaunarHas miockocts. Berancienue 4
PACCTOSIHUN U IUIOAJEH Ha INIOCKOCTH. KonnM4ecTBEHHbIE pacyYeThl.

6. IIpakTuueckoe 3ansaTue Ne6. CxaTue © pacTsDKeHHE TpadukKoB 4
TpuroHomerpuyeckux  ¢yHkumid.  IlpeoOpasoBanme  rpadukoB
TPUTOHOMETPUUYECKUX (YHKLHUH.

7. IMpakTn4yeckoe 3aHATHE Ne7. Ucnons3oBanue CBOICTB 4
TPUTOHOMETPHUUYECKUX (PYHKLHUH B MPO(EeCCHOHANBHBIX 33/1a4ax.

8. IIpakTHyeckoe 3anaTHe Ne8. BrinonHeHHe pacueToB € MOMOUIbIO 4
KOMIUIEKCHBIX yrcen. [IpuMepbl necnoap30BaHHUsl KOMIUIEKCHBIX YHCEd.

9. IpakTuyeckoe 3ansTue Ne9., dusnyeckuii (MEXaHUUYECKHI) CMBICI 4
IIPOU3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeEHH t: v=s’(t)

10. IIpakTuueckoe 3ausitue Nel(. Hanmenniee u Hanbosipliiee 3HaYCHUS 4
(b YHKITIH.

11. IIpakTyeckoe 3ansitue Nell. Cummerpus B Ipupoze, apXUTEKTYpE, 4
TEXHHKE, B OBITY

12. HpakTnueckoe 3ansitue Nel2. [loHsiTHE MPaBUILHOIO MHOTOTPAHHUKA. 4
CBolicTBa IPaBUJILHOIO MHOI'OI'PAHHUKOB.

13. IIpakTyeckoe 3ansitme Nel3. Konyc u ero anemenrtsl. CedeHue 4
KOHyca (MapajuieIbHO€ OCHOBAHHUIO W TIPOXOJAIIEe Yepe3 BEpIInHY),
KOHUYECKHE ceueHus. Pa3BepTka KoHyca.

14. IIpakTHyeckoe 3ansaTue Nel4. KomOuHaImMy reoMeTpUUECKHUX TeJl. 4

15. IMpakTuyeckoe 3ausatue Nel5. Vcmonp3oBanwe KOMOWHAIWN 4
MHOTOI'PaHHUKOB W TeJ BpalIeHUS B MPAKTUKO-OPUEHTHPOBAHHBIX
3a/1ayax.

16. IIpakTH4eckoe 3anaTHe  Nel6. I'eomeTprueckmii CMBICII 4
omnpeneneHHoro uHrerpana. @opmyna Hetorona- JleitOnuna. Pemenue
3aJ1a4 Ha IPUMEHEHHUE UHTETpaJl AJi BbIUMCICHUS PU3NUECKUX BEIUUNH
U IUIOLIAJCH.

17. IIpakTnueckoe  3anatue  Nel7.  Ilpumenenue  snorapudma. 4
Jlorapudmuueckast criupaiib B npupojie. Ee MaTemaTHueckue CBOMCTBA.

18. IpakTnyeckoe 3ansitue Nel8. Onepanuu ¢ MHOXXKecTBamu. Perenue 4
IIPUKJIAJHBIX 3a/a4.

19. | IpakTuueckoe 3ansaTHe Nel9. [Tonarue rpada. CBa3ublii rpad, nepeso, 4
IIMKJI Tpad Ha TUIOCKOCTH.

Hroro 76 uac.
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3. COJJEP)KAHUE NPAKTUYECKHUX 3AHATUI
IIpakTHuyeckoe 3ansaTue Nel

Tema: Buabl mockux Guryp 1 ux miomanps. [IpakTuko-oprueHTHPOBaHHbBIE 3a]]a41
B KypC€ r€OMETPUH Ha IIOCKOCTH.
Heab: npumenenue GopMys reOMETPUUECKUX GUTYp MPH PEHICHUN MTPAKTUIECKUX
3a1a4 ¢ mpoecCuOHaTbHON HAMPABIEHHOCTHIO.
Oo0opyaoBaHMe: KOMIIBIOTEP, MYJBTUMEAUNHBIA NPOEKT, 3KpaH, pa3gaTOYHbBIN
MaTepHall.
MeToauyecKue YKa3aHUsl: NU3yUYUTE TEOPETUUECKUU MaTepual 1o teme «Buabl
WIOCKUX  Quryp W WX IUIOMAAb» Ha  00pa3oBaTeNbHOM  MOpTale
https://ege.sdamgia.ru/prob-catalog B pazgene «CrpaBounuk. KpaTkas Teopus»,

BBITIOJIHUTE KOHCIIEKT B TETPASX.
X0 BBINNOJIHEHHUA:
BoinosiHuTe 3aaHMe: MOA0EpPUTE W PEIIMTE 5 3aJa4 U3 Karajora 3aJlaHuil Ha

oOpasoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Karamor
3aJiaHui» N0 TeMe «BhrIuuciieHre MI0maIu MIOCKUX QUryp».
dopma 0T4eTa: YCTHBIM OTUET 110 PELICHUIO 3a1a4.

IIpakTHuyeckoe 3anaTue Ne2
Tema: mpocTble MNPOIEHTHI, pa3HbIe CHOCOOBI uX BbIYHCIeHUS. CIIOXHbBIC
MIPOIICHTHI.
Heanb: u3ydyeHue pacy€ToB MPOCTHIX U CIOKHBIX MTPOLICHTOB.
O6opynoBaHme: KOMIIBIOTEp, MYJbTUMEAUNHBIA NPOEKT, 3KPaH, pa3daTOYHbIN
MaTepHall.
MeTtoanyeckue yKa3aHMsl: U3y4UTE TEOPETUUECKUM MaTepurall 1o TeMe «lIpocteie
U CJIO’KHBIE MPOIIEHTH» Ha 00pa3oBaTeabHOM mopTaie https://ege.sdamgia.ru/prob-

catalog B pasmene «CmnpaBounuk. KpaTkas Teopwisi», BBITIOJIHUTE KOHCIIEKT B
TETPaIsX.

X0/ BBINOJIHEHUSI:

BoinosnuTe 3agaHue: Moa0epuUTe W pemiuTe S 3a7ad M3 Karajora 3aJaHuid Ha
oOpasoBaTenbHOM nopTane https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3alaHA» 110 TeME «BBIYKMCIIEHHE TPOCTHIX U CI0KHBIX MPOLEHTOB.
®opMa 0TYeTa: YCTHBIN OTUET I10 PEMIEHUIO 3a1a4.
IIpakTHuyeckoe 3anaTne Ne3
Tema: nuHeliHbIe, KBaJpaTHbIE, pALIMOHATIbHBIE YPAaBHEHUS U HEPABEHCTBA.
Henab: 0000IIMTH M CHCTEMATU3UPOBATH 3HAHUS 110 PEUICHUIO JIMHEHHBIX,
KBaJIPaTHBIX, PAallUOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB.
ObOopyaoBaHmne: KOMIIBIOTEpP, MYJIbTUMEAWWHBIA TPOEKT, 3KPaH, Pa3aaTOUYHbIN
MaTepHall.
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MeTtoauyeckue yKa3aHusi: H3y4yUTe TEOPETUICCKUI MaTepual o Teme «Permienne
JUHEHHBIX, KBAJPATHBIX, pAIMOHATBHBIX YpPaBHCHUH ¥ HEPABEHCTB» Ha
oOpa3oBarenbHOM  TopTaie  https://ege.sdamgia.ru/prob-catalog B  pazzmene

«CrpaBouHuk. Kpartkasi Teopusi», BBIIOJTHUTE KOHCIIEKT B TETPAISX.

X0/ BbINOJIHEHHA:

BoinosiHuTe 3amaHue: MoOAOCpUTE U PEIIMTE S5 3ajady M3 KaTajora 3ajJaHuil Ha
oOpazoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog mo Teme «Pemenue

JUHENHBIX, KBaIPATHBIX, PAllMOHATBHBIX YPABHEHUI 1 HEPABEHCTBY.
®opMa 0TYeTAa: YCTHBIM OTUET I10 PEIMICHUIO 3a/1a4.

IIpakTHuyeckoe 3anaTHe Ned
Tema: axcuombl crepeoMeTpuu. llepneHIUKYIsIpHOCTh MPSMONM M IUIOCKOCTH,
napayIebHOCTh JIBYX IPSIMBIX, MEPIICHIUKYIISIPHBIX IJIOCKOCTH,
IEPIIEHAUKYIIIPHOCTD IIJIOCKOCTEN.
Henab: 0000IINUTh U CHCTEMATU3UPOBATh 3HaHUS MO TeMe «llepneHanuKyIsIpHOCTh
OpsIMOM M TUIOCKOCTH, MApaJIeIbHOCTh JIBYX TPAMBIX, MEPIEHIUKYISIPHBIX
IUIOCKOCTHU, NEPIEHAUKYISIPHOCTb TUIOCKOCTEN».
O6opynoBaHme: KOMIIBIOTEp, MYJIbTUMEAUNHBIA NPOEKT, 3KpaH, pa3daTOYHbIN
MaTepHall.
MeToanuyecKkue yKa3aHMA: U3YUUTE TEOPETUYECKUIA MaTEPHa 10 TeME «AKCHOMBI
crepeoMeTpuu. [lepneHauKyIsIpHOCTD NPSIMOU U TIIOCKOCTH, TApaJIEIbHOCTD ABYX
MPSAMBIX, MEPIEHANKYIISIPHBIX MIOCKOCTH, MEPIEHINKYISIPHOCTh TUIOCKOCTEN» Ha
oOpa3zoBaTelnbHOM TMoOpTane  https://ege.sdamgia.ru/prob-catalog B  pasuene
«CnpaBouHuk. KpaTkas Teopusi», BBIIIOJHUTE KOHCIIEKT B TETPAIAX.

Xo/1 BHINOJIHEHUSA
BoinosiHuTe 3amaHue: MoAOCpUTE M PEIIMTE 5 3aJad W3 KaTtajora 3aJaHuil Ha
oOpasoBaTenprHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Kartamor

3aaHui» 1o Teme «llepneHInKyIIpHOCTh NMPSIMOU U TIIOCKOCTH, MTAPAIIIENBHOCTD
JBYX  NPsAMBIX,  IEPHEHIUKYJSIPHBIX  IUIOCKOCTH,  NEPHEHAUKYIAPHOCTH
IJIOCKOCTEN.
®dopMa 0TYeTa: YCTHBIN OTUET I10 PELIEHUIO 3a1a4.

IIpakTuyeckoe 3ausaTue NeS
Tema: koopauHaTHAasi IUIOCKOCTb. BBIYMCIEHME pacCTOSHUM M IUIOIIANEW Ha
IUIOCKOCTU. KOJIMYeCTBEHHBIE PACUETHI.
Heab: 0000mUTh W CUCTEMATU3UPOBATh 3HaHUS 1O Teme «Bpruncnenue
PACCTOSHUM M IUIOIIAJEH Ha IJIOCKOCTH. KoMuecTBEHHbIE pacyeThI».
O6opynoBaHme: KOMIIBIOTEp, MYJbTUMEAUNHBIA NPOEKT, 3KPaH, pa3daTOYHbIN
Marepual.
Meroauyeckue YyKa3aHHMsl: U3y4YUTE€ TEOPETHUYECKUU MaTepual II0 TeMe
«Bpruucnenue paccTOSHUN U IUTOMIAJEN Ha TUIOCKOCTH. KomuecTBEHHBIE pacyeThI»
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Ha oOpa3oBaTenbHOM mopTane https://ege.sdamgia.ru/prob-catalog B pasuene

«CnpaBounuk. KpaTkas Teopusi», BEITIOTHATE KOHCIIEKT B TETPAJISX.

X0/ BLINOJIHEHHUS :

BoinosiHuTe 3amaHue: Mog0CpUTE M PEIIMTE 5 3aJad M3 KaTtajora 3aJaHuil Ha
oOpasoBaTenpHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Kartamaor

3ajaHuil» 1o TeMme «BplUHMcIeHne pacCTOSHUN M IUIOHM[AJe Ha TUIOCKOCTH.
KonunuecTBeHHBIE pacueThl».
@®opma oTuyeTa: YCTHBIA OTUET MO PELICHUIO 3a/ay.

IIpakTHyeckoe 3aHsATHE Ne6
Tema: cxxarme u pacTsDKeHHE TpaQUKOB TPUTOHOMETPUUECKUX  (YHKIIUM.
[IpeoOpa3zoBanue rpa@uKOB TPUTOHOMETPUUECKHUX (DYHKIIMIA.
Heab: 00600muTh U cucTeMaTH3UpoBaTh 3HaHUS 1o Teme «lIpeoOpa3oBanue
rpa@UKOB TPUTOHOMETPUUYECKHUX (DYHKIIHI.
O0opyaoBaHMe: KOMIIBIOTEP, MYJbTUMEAUNHBIA NPOEKT, 3KpaH, pa3gaTOYHbIN
MaTepual.
MeTtoauyecKkue yKa3aHusi: U3y9UTE TEOPETUUECKUN MaTepual no teme «Cxarue
U pacTshkeHue TpadukoB TpuroHomerpuueckux Gyukumif. IIpeoOGpazoBanue
rpa@uKoOB TPUTOHOMETPUYECKUX (PYHKIUI» Ha 0O0pa3oBaTENbHOM IMOpTaje
https://ege.sdamgia.ru/prob-catalog B pazgene «CmpaBounuk. KpaTkas Teopus»,

BBITIOJTHUTE KOHCITEKT B TETPAJISX.
X0/ BBINOJIHEHUSI:

BoinosnuTe 3agaHue: Moa0epUTe W pemIuTe S5 3a7ad W3 Karajora 3aJaHuil Ha
oOpasoBaTenbHOM nopTane https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3amanuiiy 1o Teme «(Cxathe M pacTsbkeHue rpaduKoB TPUTOHOMETPUUYECKHUX
¢ynkuuit. [TpeodpazoBanue rpa@uKoB TPUTOHOMETPUUYECKHUX (DYHKIIHI.
dopma oT4eTa: YCTHBIM OTUET 10 PEIMIEHUIO 3a1a4.

IIpakTuyeckoe 3ansaTue Ne7
Tema:  ucnoigb3oBaHHUE  CBOWMCTB  TPUTOHOMETPHUECKMX  (QYHKIUH B
npodeccuoHaIbHBIX 3a/1a4ax.
Heas: IIPUMEHEHUE CBOWCTB TPUTOHOMETPHUUECKUX byHKUIMMA B
nmpodecCHOHAIbHBIX 3a1auax.
O0opynoBanue: KOMIBIOTEP, MYIbTUMEIUWHBIN TMPOEKT, KPaH, pa3laTOYHBIN
MaTepua.
MeTtoauyeckue yKa3aHMsI: UW3YYHTE€ TEOPETUYECKHA Marepual [0 TeMe
«Tpuronomerpuyeckue GyHKITII Ha 00pa3oBaTeIHLHOM nopraie
https://ege.sdamgia.ru/prob-catalog B paznene «CrpaBounuk. KpaTkas Teopusi»,
BBITMIOJTHUTE KOHCTIEKT B TETPAISIX.

X0/ BLINOJIHEHHUS
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BoinosnuTe 3agaHue: MoA0CpUTE W pemIuTe S5 3a7ad W3 Karajora 3aJaHuil Ha
oOpazoBaTenbHOM nopTane https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3ananuii» o Teme «/crnoap30BaHUE CBOMCTB TPUTOHOMETPUUECKHX (PYHKIUN B
npodeccuoHaIbHbIX 3a1a4dax, NEPIEHIUKYISPHBIX IJIOCKOCTH,
NEPIEHANKYIIPHOCTD ITIOCKOCTEW.
dopma 0T4eTa: YCTHBIM OTYET 110 PELICHUIO 3a1ay.

IIpakTHuyeckoe 3ansaTue Ne8
Tema: BBIIOJIHEHUWE PACYETOB C MOMOUIBIO KOMIUIEKCHBIX uwMcen. [Ipumepsl
HCIIOIb30BaHUsl KOMIUIEKCHBIX YUCEI.
Heab: 00001IeHNE U cucTeMaTH3alus 3HaHu# 110 TeMe «KOMIUIEKCHbIE Yrcay.
ObOopyaoBanmne: KOMIBIOTEpP, MYIbTUMEAUWHBIA TPOEKT, SKpaH, pPa3aaTOYHbIN
Marepuall.
MeToauyecKkue yKa3aHUs: U3y4YUTE TEOPETUUECKUN MaTEpHal 110 TEME
«KomriekcHpie yncia» Ha 00pa30BaTEIbHOM MOPTaje

https://ege.sdamgia.ru/prob-catalog B pa3aene «CrpaBounuk. KpaTkas Teopusi»,
BBITIOJTHUTE KOHCIICKT B TETPAJISX.

XoA BbINOJIHEHUS

BoinosiHuTe 3amaHue: MOAOCpUTE M PEIIMTE S5 3aJad W3 KaTtajiora 3ajJaHuil Ha
oOpasoBaTenpHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Kartamor

3aJlaHui» M0 TeMe «BBINOIHEHNE pacyeTOB C MOMOIIbI) KOMIUIEKCHBIX YHUCEI.
dopMa 0TYeTAa: YCTHBIM OTUET I10 PELICHUIO 3a1a4.

IIpakTuueckoe 3ansiTue Ne9
Tema: ¢pusznueckuil (MeXaHUUECKUI) CMBICI MPOU3BOIHON — MTHOBEHHASI CKOPOCTh
B MOMEHT BpEMEHH t: v=s’(t).
Hean: o0o0OmeHne W CcHCTeMATH3alds 3HAHMH MO0 TeMe «DHU3NIeCKUH
(MEXaHUYECKHIT) CMBICII POU3BOJIHOM — MTHOBEHHAs1 CKOPOCTh B MOMEHT BPEMEHU
t: v=s’(t)».
ObOopyaoBaHmne: KOMIBIOTEpP, MYIbTUMEAUWHBIM TPOEKT, SKPaH, Pa3IaTOYHbBIN
Marepual.
MeToauueckue YyKa3aHHUAA: U3YyUYUTE€ TEOPETUUECKUN MaTepuajl Io0 TeMe
«Duznueckuil (MEXaHUYECKU) CMBICI MPOU3BOAHON — MTHOBEHHAsl CKOPOCTh B
MOMEHT BPEMEHU t: v=s’(t)» Ha o0pazoBaTeIbHOM noprae
https://ege.sdamgia.ru/prob-catalog B pazgene «CmpaBounuk. KpaTkas Teopus»,

BBITIOJTHUTE KOHCITEKT B TETPAJISX.
X0/ BBINOJHEHUSI:

BoinosnuTte 3agaHue: Moa0epUTe W pemiuTe S5 3a7ad W3 Karajora 3aJaHuil Ha
oOpasoBaTenbHOM nopTane https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3agaHuil» no Teme «Puznueckuil (MEXaHWYECKHil) CMBICH MPOU3BOJAHON —
MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHU t: v=s’(t)».
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dopMa 0T4YeTAa: YCTHBIN OTUET I10 PEIICHUIO 3a1a4.

IIpakTHuyeckoe 3ansaTue Nel(
Tema: HanMmeHblllee U HAUOOJIbIIIEe 3HAUYCHUS (DYHKITUH.
Hean: o0000meHne u cucremMarusanus 3HaHUM 10 TeMe «Hammenspliee u
HauOoJbIIee 3HAUCHUS (QYHKITHI.
ObOopynoBanme: KOMIBIOTEpP, MYJIBTUMEAUUHBIN TPOEKT, SKpaH, pa3aaTOUYHbIN
MaTepHall.
MeToaguuyeckue YyKa3aHHf: U3YyYUTE€ TEOPETUYECKUN MaTepual [0 TeMe
«Haumenbliee 1 HauOosbIlIee 3HaUEHUST GYHKIIMU» Ha 00pa30BaTEILHOM MOpTaJie

https://ege.sdamgia.ru/prob-catalog B pazgene «CmpaBounuk. KpaTkas Teopus»,
BBITIOJTHUTE KOHCIICKT B TETPAJISX.

X0/ BbINOJIHEHUS

BoinosiHuTe 3amaHue: MOAOCpUTE U PEIIMTE S5 3ajady M3 Karajora 3ajJaHuil Ha
oOpazoBaTenbHOM nopTane https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3amanuii» o teMe «HauMeHnbliee n HaubosbIIee 3HAYCHUS (HYHKIIUN.
dopMa 0TYeTAa: YCTHBIN OTUET I10 PEMIEHUIO 3aa4.

IIpakTuyeckoe 3anaTue Nell
Tema: cuMmmMmeTpust B IpUpPoOJIe, APXUTEKTYpE, TEXHUKE, B OBITY.
eab: npruMeHEeHUE CUMMETPHUS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.
ObOopyaoBanme: KOMIBIOTEpP, MYJIBTUMEAUUHBIN TPOEKT, SKpaH, pa3aaTOUYHbIN
Marepual.
MeToguueckue YyKa3aHHSl: U3YyYUTE€ TEOPETUYECKUN MaTepual [0 TeMe
«CummeTpusi» Ha oOpa3oBaTesbHOM nopTale https://ege.sdamgia.ru/prob-catalog B

pasnene «CnpaBounuk. Kparkast Teopusi», BEIITOJIHUTE KOHCIIEKT B TETPAISX.

Xo/ BbINOJTHEHUS

BoinosHuTe 3aaHMe: MOAOCPUTE M PEIIMTE 5 3aJad M3 Karajora 3aJlaHuil Ha
oOpasoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor
3agaHui» no TeMe «CUMMETpPUS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

dopMa oTYeTa: YCTHBIN OTUET 10 PEIIEHUIO 3aa4.

IpakTuyeckoe 3ausiTue Nel2
Tema: mnoHATHE NpPaBUIBHOIO MHOrorpaHHuka. (CBoWcCTBa MNPAaBUIBHOTO
MHOT'OTPAHHHUKOB.
Heab: o0000menne u cucremarusanus 3HaHuid 1o Teme «lIpaBuibHbBIE
MHOTOTPAHHUKN.
O0OopyaoBaHmne: KOMIBIOTEpP, MYIbTUMEAUWHBIN NPOEKT, SKPaH, Pa3IaTOYHbIN
Marepual.
MeToauyeckue YKa3aHMsl: M3YYUTE€ TEOPETUYECKHM Marepual Mo TeMe
«[IpaBunbHbIE MHOT'OTPAaHHUKI Ha 00pa3oBaTeIbHOM rnopTaie
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https://ege.sdamgia.ru/prob-catalog B paznene «CrpaBounuk. KpaTkas Teopusi»,

BBITIOJTHATE KOHCIIEKT B TETPAJISX.

X0/ BLINOJIHEHHUS :

BoinosiHuTe 3aaaHue: MOAOCPUTE M PEIIMTE S5 3aJad W3 KaTtajora 3ajJaHuil Ha
oOpasoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Kartamaor

3agaHui» no teMme «lIpaBuiabHbIE MHOTOTPAaHHUKW.
dopMa 0TYeTa: YCTHBIM OTUET I10 PELICHUIO 3a/1a4.

IIpakTuueckoe 3ansaTue Nel3
Tema: xoHyc u ero sneMeHTbl. CedyeHHe KOHyca (mapajiebHOE OCHOBAHHIO U
pOXOo/siiliee Yepe3 BEPILNUHY ), KOHUUYeCKHe ceueHus. Pa3BepTka koHyca.
Henab: 00o01IeHNE 1 cucTeMaTu3alus 3HaHuil no teme «KoHyc, ero snemMeHTs u
CEYCHUE).
ObOopynoBanme: KOMIIBIOTEpP, MYJIbTUMEIWWHBIN TPOEKT, 3KpPaH, pa3aaTOUYHbBIN
MaTepuall.
MeToauyecKkue yKa3zaHusl: U3yUUTE TEOpETHUECKU MaTepuan no teMe «Konyc,
€ro AJIEMEHTHI U CEYEHHUE» Ha o0pa3oBaTeIbHOM noprajie
https://ege.sdamgia.ru/prob-catalog B pazgene «CrpaBounuk. KpaTkas Teopus,

BBITIOJTHUTE KOHCIICKT B TETPAJISX.
X0/ BbINOJIHEHUS

BoinosiHuTe 3amaHue: MoAOEpUTE U PEIIMTE S5 3ajady M3 KaTajora 3ajJaHuil Ha
oOpasoBaTtenbHOM nopTane https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3ananuii» no teme «KoHyc m ero anemeHtbl. CedeHue KoHyca (MapaluiesibHOE
OCHOBAHMIO M TPOXOJIlee Yepe3 BEepIIMHY), KOHUYecKue cedeHus. Pas3BepTka
KOHYCa».
®opMa 0TYeTAa: YCTHBIN OTUET I10 PEMIEHUIO 3a/a4.

IIpakTHuyeckoe 3anaTue Nel4
Tema: KOMOUHAIIMY TEOMETPUUECKUX TE.
Heab: o0000menne wu cucremMatw3amuss 3HaHUM 10 Teme «KoMOmHamm
TEOMETPUYECKHUX TEI.
ObOopyaoBanmne: KOMIBIOTEpP, MYIbTUMEAUUHBIA NPOEKT, SKpaH, Pa3aaTOYHbIN
Marepua.
MeToauueckue YyKa3aHHUSA: U3YyUYUTE€ TEOPETUUECKUN MaTepuajl Io0 TeMe
«KomOuHammm  TreoMeTpudyecKux  Tea» Ha  o0pa3oBaTeIbHOM  IOpTaje
https://ege.sdamgia.ru/prob-catalog B paznene «CrpaBounuk. KpaTkas Teopusi»,

BBITIOJTHUTE KOHCTIEKT B TETPAISIX.

Xo0/1 BbINIOJHEHUA:

BoinosiHuTe 3amaHue:; nmogdepuTe W pEIIMTE 5 3aJad U3 Karajora 3aJlaHuil Ha
oOpa3oBarenbHOM noprane https://ege.sdamgia.ru/prob-catalog B paznene «Karanor

3aﬂaHHﬁ>> I10 TEMC «KOM6I/IHaHHI/I IrCOMCTPHUICCKUX TCII».
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®opma oTyeTa: YyCTHBIN OTUET 110 PELICHUIO 3a/1a4.

IIpakTHuyeckoe 3ansaTue NelS
Tema: wucnonb3oBaHME KOMOMHAlMA MHOTOTPAHHUKOB UM TeJ BpalICHUS B
PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax.
Henb: npuMeHeHne KOMOMHAIIMM MHOTOIPAHHUKOB U T€J BpAIICHUS B MPAKTHKO-
OPUEHTUPOBAHHBIX 33/1ayax.
Oo0opyaoBaHMe: KOMIIBIOTEP, MYJbTUMEAUNHBIA NPOEKT, 3KpaH, pa3gaTOYHbIN
MaTepHall.
Meroanuyeckue YKa3aHHUsI: M3YyYUTE€ TEOPETHUECKHII MaTepHal IO TeMe
«MHOrorpaHHUKM ¥ Tejla BpallleHus» Ha 00pa3oBaTEIbHOM  IOpTale
https://ege.sdamgia.ru/prob-catalog B pazgene «CrnpaBounuk. KpaTkas Teopus,

BBITIOJIHUTE KOHCIIEKT B TETPASX.
X0 BBINNOJIHEHHUA:
BoinosinuTe 3amaHue: mog0OepuTe W pEIIMTE S5 3a7ad W3 KaTajora 3ajJaHuil Ha

oOpazoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Karamor
3ajaHui» o TeMe «MHOTrOrpaHHUKH U TeJla BPAILICHUS».
dopma 0T4eTa: YCTHBIM OTUET 110 PELICHUIO 3a1a4.

IIpakTuyeckoe 3ansaTue Nel6
Tema: reomerpuuecknil CMbICH OmpenesieHHoro nurerpaina. ®opmyna Herorona-
Jleiitbnunia. PemieHune 3aga4 Ha TPUMEHEHHE WHTErpajd JJis BBIYUCIICHUS
bu3HUeCKNX BETUYNH U TUTONIA ICH.
Heab: o0600meHne u cucreMaruzanusi 3HaHUW 10 TeMe «OmnpeneneHHbIN
UHTErpa.
O6opynoBaHme: KOMIIBIOTEp, MYJbTUMEAUNHBIA TPOEKT, 3KPaH, pa3faTOYHbIN
MaTepHall.
MeToguueckue YyKa3aHHUA: U3YyYUTE€ TEOPETUUECKUN MaTepuanl [0 TeMe
«OnpeneneHHbn HHTErpas Ha 0o0pa3oBaTeIbHOM nopTaie
https://ege.sdamgia.ru/prob-catalog B pasgene «CrnpaBounuk. KpaTkas teopus»,

BBITIOJTHUTE KOHCIIEKT B TETPAJISX.
Xo/ BbITOJTHEHUSA

BoinosiHuTe 3aaHMe: MOAOEPUTE M PEIIMTE 5 3aJad M3 Karajora 3aJlaHuil Ha
oOpasoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3alaHu» 10 TeMe «BBIYKCIIeHHE ONPENEeTEHHOI0 NHTErpasa.
dopma 0T4eTa: YCTHBIM OTYET 110 PELICHUIO 3a1ay.

IIpakTuyeckoe 3ansaTue Nel7
Tema: npumenenue norapudma. Jlorapudmuueckass cnupaib B npupone. Ee
MaTEMaTU4YECKHE CBOMCTBA.
Heab: o6oOmenne u cucremaTusanusi 3HaHUKW 1O Teme «Jlorapudmel U ero
CBOMCTBay.
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O0opynoBanue: KOMIBIOTEP, MYJIbTUMEIUUHBIN TPOEKT, DKpaH, pa3gaTOYHBIN
MaTepua.

MeTonnuyeckue yKa3aHUsl: W3YYUTE TEOPETUUYECKUNA Marepuan Mo TeMe Ha
oOpazoBaTenbHOM mopTaie https://ege.sdamgia.ru/prob-catalog B  pazuene
«CnpaBounuk. KpaTkas Teopusi», BHIIOTHATE KOHCIIEKT B TETPAJIAX.

Xo/1 BbINOJIHCHUSA
BoinosinuTe 3amaHue: mog0OepuUTe W PEIIMTE S5 3a7ad W3 KaTajora 3ajaHuil Ha
oOpazoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Karamor

3aaHuii» o TeMe «Jlorapudmsl u ero cBoCTBaY.
dopma 0T4YeTa: YCTHBIM OTUET 110 PELICHUIO 3a1a4.

IIpakTnuyeckoe 3ansaTue Nel8
Tema: onepanuu ¢ MHOXKECTBaMU. PellieHre npuKiIagHbIX 3a/1a4.
Heab: 06001IEHNE U CHCTEMaTH3aIus 3HaHUH 1Mo TeMe «MHOKECTBa.
Oo0opyaoBaHMe: KOMIIBIOTEP, MYJbTUMEAUNHBIA NPOEKT, 3KpaH, pa3gaTOYHbIN
Marepual.
MeToauyeckue YKa3aHUsl: H3YUYUTE TEOPETHUECKHHA MaTepual MO TEME Ha
oOpa3oBarenbHOM TopTaie  https://ege.sdamgia.ru/prob-catalog B  pazzmene

«CnpaBounuk. KpaTkast Teopusi», BEITIOJTHUTE KOHCIIEKT B TETPAJISX.

X0/ BbINOJIHEHUS

BoinosiHuTe 3ajaHue: moa0epuTe W pEIIMTE 5 3aJad U3 Karajora 3ajJaHuil Ha
oOpasoBaTenbHOM nopTane https://ege.sdamgia.ru/prob-catalog B paznene «Kartanor

3agaHui» o TeMe «Oneparuu ¢ MHOXKECTBAMMI.
®opMa 0TYeTAa: YCTHBIN OTUET I10 PELMIEHUIO 3a/a4.

IIpakTyeckoe 3ansaTue Nel9
Tema: nonsitue rpada. CBsa3HbIM rpad, nepeBo, HUKI rpad Ha MIOCKOCTH.
Heab: o0ob6menne u cucremMaru3aius 3HaHUN 10 Teme «CBsI3HBINA Trpad, AepeBo,
UKJ Tpad Ha MIOCKOCTH.
O0OopyaoBaHne: KOMIBIOTEpP, MYJIbTUMEAUWHBIA NPOEKT, SKPaH, Pa3aaTOYHbIN
Marepual.
MeToanuyeckue yKa3aHusi: U3y4uTe TeOpeTHUECKU MaTepual o teme «llonstue
rpada. CBszHbld rpad), nepeBo, MUK rpad HA IUIOCKOCTU» Ha 00pa30BaTEIIbHOM
noptane https://ege.sdamgia.ru/prob-catalog B paznene «CrpaBounuk. Kparkas
TEOPUs», BBIIOJHUTE KOHCIIEKT B TETPAISX.

Xo/1 BbINOJIHCHUSA

BbinosiHuTe 3agaHue: mMogOepuTe W pemuTe 5 3a7ad U3 Karajora 3aJaHuid Ha
oOpazoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Karamaor
3ananuii» o TeMe «CBs3HbIN rpad, 1epeBo, LUK Ipad HA MITOCKOCTH.

dopmMa 0T4eTa: YCTHBIM OTUET 110 PELICHUIO 3a1a4.
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4. THOOPMAIIMOHHOE OBECIIEYEHUE!
4.1. IleuaTHble U3TAHUSA:

OcHoBHBIE:

bammakos M.M. MaremaTtuka: yueO. s CTyA. YU4pexKIeHUU cpel. npod.
obOpazoBanus / M. U. bammakoB. — 7-e u3a., crep. — M.: M3narenbckuii IEHTP
«Axanemusy», 2020. — 256 c.

JlonoiHUTENBHBIE:

.1. boromonoB H.B. Ilpaktuyeckue 3aHatusi no MareMaruke. B 2 gactsx.
Y.1: yueGHOe mocobue ms cpemHero mnpodeccuoHanbHOro odopaszoBanus / H.B.
Boromonos. — 11-e u3n., nepepad. u gomn. — Mocka: U3narensctBo FOpaiit, 2023.
— 326 c.

[.2. boromonoB H.B. IIpaktrueckue 3aHsaTus 1o marematuke. B 2 yacTsx.
Y.2: yueOHOe mocobue aiig cpeaHero mnpodeccuoHanbHOro obpaszoBanusi / H.B.
Boromonos. — 11-e u3n., nepepad. u gomn. — Mocka: M3narensctBo FOpaiit, 2023.
— 251 c.

4.2. JJaeKTPOHHbIE U3IaHUA (JIEKTPOHHBIE PeCYpPChI):

1. bammakoB M.U. Maremaruka: y4uel. IJis CTyId. YUPEKJACHUN CpEI.
npod. oopazoanus / M. . bammakoB. — 7-e u3a., crep. — M.: M3naTensckuii
HeHTp «Axanemusa», 2020. — 256 c. - ObC «Akanemus».

2. OOpasoBaTenbHBIM  TOpTaJ  JJiS  TOATOTOBKM K dK3aMeHaM
https://oge.sdamgia.ru

3. Poccuiickas snekTpoHHas mkosa https://resh.edu.ru

! NaussIit pazziesl BHIHOCUTCS Ha OTIENIBHYIO CTPaHULly
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JUCT UBSMEHEHUWI U TIONTOJITHEHU, BHECEHHBIX B
METOIAUYECKUE YKA3AHHUS?

Ne HU3MCHCHUS, 1aTAa BHECCHU, Ne CTPpaHMIbI C U3SMCHCHUEM

BbrnL10o Craao

OcHoBaHMe:

IMoanucek JIMIa, BHECIIECIO U3MECHCHHU A

2 JlanHbIi pa3zies BBIHOCUTCS HA OT/ENBHYIO CTPAHHUILY
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