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1. HIOACHUTEJ/IBHASA 3AIIMCKA

Metoauyeckue ykazaHUs MO MNPAKTUYECKUM (J1a00paTOpPHBIM) 3aHITHUSM
yueOHON aucuuiuiiHe MaTeMaTHKa COCTaBJI€Hbl B COOTBETCTBUU C YYEOHBIM
IJIaHOM M pabodyeil mporpamMMmbl JUCHUIUIMHBI 1O crneuuanbHoct 21.02.18
Obozauwenue no1e3HbvIX UCKONAEMBIX.

[lens  mpoBemeHHS  TPAKTUYECKUX (J1abopaTOpPHBIX) 3aHATHIH:
dbopMHpoBaHHE TPAKTUYECKUX YMEHHM, HEOOXOAMMBIX B  MOCIEIyIOUIEH
npodeccoHanbHON U Y4eOHOU JesTeTHHOCTH.

Mertonuueckre yKazaHUS MPAKTUYECKUX  (JTaOOpaTOPHBIX) 3aHATHI
SBIISIFOTCS YaCThIO0 Y4eOHO-METOAMYECKOTO KOMIUIEKCa M0 Y4eOHON TUCIUILINHE U
CoJlepoKar:

- TeMy 3aHATH (COTJIACHO TEMaTHYECKOMY IUIaHy Y4eOHON AUCIUIUIMHBDI);

- 1IEJIb;

- obopynoBaHue (MaTepuaibl, NPOrpaMMHOE OOecredyeHue, OCHAIECHUE,
pa3laTO4HbIA MaTepual u ap.);

- METOAMYECKHUE YKa3aHUs (M3y4YUTh KPATKUI TEOPETUYECKUI MaTepua Mo
TeMe MPaKTUYECKOTO 3aHSITHS);

- XOJI BBIMIOJIHEHHUS;

- ¢opmy oTyeTa.

B pesynbTaTe BBIMOJHEHUS MOJHOTO O0bEeMa 3aJaHUNl MPAKTUYECKUX
(J1abopaTOpPHBIX) 3aHATUHN CTYJIEHT JOJIKEH YMeTh:

- BJIAJICHUE METOJaMHU JI0KA3aTeJIbCTB, AJITOPUTMAaMHU pPELICHUS 3aaad;
yMeHue (QOpMYIHPOBATH OMNPEIEICHUS, AKCUOMBI M TEOPEMBI, NPUMEHATH HX,
IIPOBOJUTH AOKAa3aTEIbHbIE PACCYKJICHUS B XOJI€ PELICHUS 3a/aY;

- yYMEHHUE ONEepHUpOBaTh MOHATUSMHU: CTENEHb YMCIA, JIOTapUPM 4YHCIa;
YMEHUE BBINOJHATH BBIYUCICHUE 3HAYEHUN U MPeoOpa3oBaHUsl BBIPAKEHHUH CO
CTENEHSMU U JIoTapudMamMu, Ipeodpa3zoBaHus IpOOHO-PaLIMOHATBHBIX BBIPAXKECHHUI;

- yYMEHHUE OIEpUPOBATH MOHATUSMU: PAIMOHAIBHBIE, WPPALMOHAILHBIE,
NOKa3areyibHbIE, CTENIEHHbIE, TorapupMUIECKre, TPUTOHOMETPUUECKUE YPAaBHEHUS
Y HEPABEHCTBA, X CUCTEMBI;

- yMEHHUE ONepUpoBaTh MOHATHUSAMU: (DYHKIIUS, HENpepbhiBHAS (DYHKITHS,
IPOU3BOJHAs, TEpPBOOOpa3Has, OINpPENEICHHbI HWHTErpajl; yMEHHE HaXOJUTh
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMH, MCIOIB3ys CIPaBOYHBIE MaTEPHAIIbI;
UCCJIeIOBAaTh B MPOCTEHIIMX Cciaydasx (YyHKIMM HAa MOHOTOHHOCTH, HaXOJUTh
HanOOJIbIINE U HAUMEHBIINE 3HAaUeHUs (YHKIIH; CTPOUTH rpa)Ki MHOTOUYJICHOB
C UCIIOJIb30BAHUEM allllapaTa MaTEMaTUYECKOT O aHAIIN3a; IPUMEHSITh TPOU3BOAHYIO
IIPY PELIEHUU 3a]a4 Ha JIBU)KEHUE; PeaTh IPAaKTUKOOPUEHTUPOBAHHBIE 3a/1a4l Ha
HauMOOJbIINE W HAUMEHbBIIME 3HAYEHHs, HAa HAXOXKIEHUE MYyTHU, CKOPOCTU U
YCKOPEHHS;

- YyMEHUE  OIepupoBaThb  MOHATUSAMU:  palMOHaNbHAas  (yHKLMS,
nokasareynbHasg (QyHKLIMS, CTeneHHas QYyHKUus, Jorapudmuueckas QyHKIuS,
TPUTOHOMETpUUYECKHE (PYHKIMU, 0OpaTHble QYHKIHUU, YMEHUE CTPOUTH Tpaduxu
U3YYEHHBIX (DYHKIMI, HMCHOJB30BaTh TpaUKd MPU H3YUYEHUU TMPOIECCOB U
3aBHCHMOCTEH, MpU pEIICHUU 3a7ad U3 JPYrux y4eOHBIX MPEAMETOB U 3a7ad U3



peanbHOM KU3HU; BEIpaXKaTh (POPMYJIaMHU 3aBUCUMOCTH MEXAY BETHUNHAMU;

- YMEHHE pellaTh TEKCTOBBIC 3aJa4yd Pa3HbIX THUMOB (B TOM YHUCIE Ha
NPOIEHTHI, JOMH U YacTH, Ha ABM)KEHHE, PabOTy, CTOMMOCTH TOBapOB U YCIYT,
HaJIOTH, 3aJa4i U3 OO0JIACTH YNpaBIICHUS JMYHBIMM M CEMEMHBIMH (UHAHCAMU);
COCTaBJISTh BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA W MX CHUCTEMBI 1O YCJIOBHIO
3a/layd, WUCCIENOBaTh IOJIYYEHHOE PEIIeHHWE W OIICHUBATh MPaBIOMNOJI00HOCTh
pe3yibTaToB;

- yMEHHUE ONepUpoBaTh MOHIATHIAMU: CpelHee apudMeTuiecKkoe, MearaHa,
HamOoJbllIee W HaWMEHbIlIee 3HAYEHMs, pa3Mmax, [IUCIEepPCHUs, CTaHAapTHOE
OTKJIOHEHHE 4YMCJIOBOrO Habopa; yMEHHE W3BJIEKaTb, HHTEPIPETHUPOBATDH
uH(poOpMaIMIO, TPEACTABICHHYIO B Ta0nWiax, Ha JguarpaMmmax, rpadukax,
OTPaKAIOLIYyI0 CBOMCTBA pEaJbHBIX IMPOLECCOB U SABJICHUH; MPEACTaBIATH
UHPOPMAIUIO C TOMOIIBI0 TAOMUIl M JUarpaMM; HCCIEAOBAaTh CTAaTHCTUYECKUE
JaHHBIE, B TOM YHUCJIE C IMPUMEHEHHEM TIpaHUuecKUX METOJOB MU DIEKTPOHHBIX
CpPEIICTB;

- YMEHHE OIEpUPOBATH IIOHATHUAMU: CIy4YaWHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTD CIYyYalfHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSITHOCTH C
UCTIONB30BaHUEM TpapUUeCKUX METOOB; MPUMEHITh (HOPMYJBI CIOXKECHUS U
YMHOKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (DAKTHI U (QOPMYJIBI MPU PEIICHUU
3a/1ay; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIL; 3HAKOMCTBO CO CITy4ailHBIMU
BEJTMYMHAMU; YMEHUE MTPUBOJAUTH MPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINUX YUCEI B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMEHHE OINEpUpOBaTh MOHATHAMH: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, ABYTPAHHBIN Yroj, CKPEIIUBAIOIINECS MPSAMBIE, MAapaUIeNIbHOCTDh U
NEPIEHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEN, YTOJl MEXTy MPSMBIMH, YTOJI MEXIY
OpsIMOH M TIIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMHU, PACCTOSIHHE OTTOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXIY NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMU;
YMEHHE WCIOJb30BaTh NpPH PEIIEHWH 3a7ad HW3Y4YCHHbIE (AKThl U TEOPEMBI
TUTAHUMETPHH;, YMEHHUE OIEHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIETO MHUPA,;

- YMEHHE  ONepUpOoBaTh  MOHITHSAMH:  MHOTOTPDAaHHUK,  CEUCHHUE
MHOTOTpaHHHMKa, KyO, mapauienenunen, TMNpu3Ma, mnupamuaa, ¢urypa u
NOBEPXHOCTh BpallleHUs, UWIMHIP, KOHYC, Iap, cdepa, Ce4eHHsl QUrypbl
BpallleHus, IJIOCKOCTh, Kacaromascs cdepbl, LMIUHApPA, KOHYyca, IUIOIIAIb
MOBEPXHOCTH MHUPaMUJbl, TPU3MBI, KOHYCa, IWIMHJIpPA, IUioanb chepsl, o0bemM
Ky0a, NpSIMOYTOJbHOTO Mapajulefienuneaa, MNUPaAMUAbI, MPU3MBI, IHIMHAPA,
KOHYca, I1apa; yMeHHe n300pakaTh MHOTOI'PaHHUKHU U IOBEPXHOCTH BpAIllCHUs, UX
CEUEHUS OT PYKH, C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE pAaclo3HaBaTb CHUMMETPUI0O B MPOCTPAHCTBE; YMEHHE Paclo3HABaTh
NPaBIJILHBIE MHOTOTPAaHHUKHY;

- yYMEHHE ONEepPUPOBATh MOHITHIMH: ABM)KCHHE B TPOCTPAHCTBE, MOA00HBIE
Gurypsl B IpOCTPaHCTBE; UCIIOJIB30BATh OTHOIICHUE IJIOMIAACH MOBEPXHOCTEH U
00bEMOB MOI00HBIX (PUTYP TIPHU PEIICHUH 33]1a4;

- yYMEHHUE BBIYHUCIIATh T€OMETPUUECKUE BETUUYHMHBI (IJIMHA, YTOJ, MIONIA b,
00BbeM, TUIONIA/Ib ITOBEPXHOCTH ), UCIIOJIb3YS U3yUYEeHHbIE (DOPMYJIIbI U METObI;



- YMEHHE OINEPUPOBATH MOHATUSMU: NPSAMOYTOJIbHAS CHCTEMA KOOPAUHAT,
KOOPJWHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAISIPHOE TPOU3BEICHUE, YT O
MEXKy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YMCIIO; HAXOIUTh
C TOMOIIbI0 U3YUYEHHBIX (OPMYJ KOOPAUHATHI CEPEIUHBI OTPE3Ka, PacCTOSHUE
MEXKYy IByMsI TOUKaMHU;

- yMeHHuEe BBIOUpATh MOAXOSIINI N3YUYEHHBIN METO/I AJI PEIlIeHUs 3a/1a4H,
pacno3HaBaTh MaTeMaTHuecKue (PakThl © MATEMATHUYECKUE MOJICIHN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE, YyMEHHUE TMPUBOJUTH TMPUMEPHI
MAaTEMaTUYECKUX OTKPBITUA POCCUCKON U MUPOBOM MAaTEMATUUECKOW HAYKHU;

- YMEHHE ONEPUPOBATh NOHATUSIMU: OIPEICICHHE, aKCMOMa, TEOpEeMma,
CJIEJICTBHUE, CBOMCTBO, MPU3HAK, JOKA3aTEIHCTBO, PABHOCHIbHBIE (DOPMYIUPOBKH;
yMeHue GopMyIrpoBaTh 00paTHOE U IPOTHUBOIIOIOKHOE YTBEPKICHNUE, IPUBOIUTH
MPUMEPBl U KOHTPIPUMEPBI, WCMHOJIB30BaTh METOJ MATEMATUYECKOW WHIYKIUU;
MIPOBOJIUTh JIOKA3aTEIbHBIC PACCYXKICHUS NPU PEIIEHWH 3a7ay, OLICHUBATh
JIOTUYECKYIO MPAaBUIBHOCTh PACCYXKICHHUIM;

- YMEHHE OIEepHUpOBaTh TMOHATUSMHU: MHOXKECTBO, TMOJAMHOMXECTBO,
omnepaluy HajJ MHOXECTBAMH; YMEHHUE MCIIOIb30BaATh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJisl ONUCAHUs PEaJbHBIX MPOILIECCOB U ABJICHUM, U MPU PEIICHUM 3a1a4, B
TOM YHCIIE U3 JPYTUX YUEOHBIX MPEIMETOB;

- yMEHHUE ONEepHUpPOBaATH MOHATUAMU: Tpad, CBA3HBINA rpad, AEpeBO, LUK,
rpad Ha TIUIOCKOCTH; yMEHHE 3a7aBaTh M OIHUCHIBATh Tpadbl pa3IUYHBIMU
crioco0amu; UCIOJIb30BaTh Tpadbl IPH PEIICHUH 337124,

- yMeHHue CBOOOJHO OMEPUPOBATH MOHITHAMU: COUETAHUE, MIEPECTAaHOBKA,
YUCJIO COYETaHUM, YMCIIO MEePEecTaHOBOK, OMHOM HpIOTOHA; yMeHHE MNPUMEHSTh
KOMOWHATOpHBIE (DAKTHI ¥ PACCYKIACHHUS IJIs1 PEIICHUS 3a/1a4;

- YMEHHE OIEepUpPOBATh MOHATUSIMHU: HATYypPalbHOE YHUCIO, LIEJIOE YHUCIIO,
OCTAaTOK IO MOJIYJIIO, PAMOHAJIBHOE YMCII0, UPPALMOHAIBHOE YHMCIIO, MHOKECTBA
HAaTypallbHbIX, LEJNbIX, pPAalMOHAIbHBIX, JCUCTBUTEIBHBIX YHUCEN, YMEHHUE
UCIIOJIB30BaTh TPU3HAKK JCIMMOCTH, HAWMEHBIIUNW OOIMN JeiauTelnb |
HavMEHbIIIee 00I1Iee KpaTHOE, aTOpUTM EBKIIMIa TpU pellieHun 3a/1a4; 3HAKOMCTBO
C pa3JIMYHBIMU MTO3UIITUOHHBIMU CUCTEMAMU CUUCIICHUS,

- yMmMeHue CBOOOJHO OINEpUpPOBaTh TMOHATUAMH: CTEMEHb C LEJIbIM
MOKA3aTeJIeM, KOPEHb HATypajJbHOM CTENEHU, CTENEHb C pPalUOHAJIbHBIM
MOKa3areyieM, CTENEeHb C JICWCTBUTENbHBIM (BEIIECTBEHHBIM) TOKAa3aTeJeM,
jorapudM Yuciia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

- YMEHHE OIEpUpPOBATh MOHATHSMH: TOXKJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHUN M HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YPaBHCHHMH, HEPABEHCTB W  CHCTEM, pPAlUUOHAIbHBIE,
WppalUOHAIbHEIE, MOKa3aTeIbHbIE, CTETICHHBIE, Jorapudmudeckue,
TPUTOHOMETPUYECKUE YPABHEHUSI, HEPABEHCTBA U CHUCTEMbI; YMEHHME pEIIaTh
YpPaBHEHHUSI, HEPABEHCTBA U CUCTEMBbI C MOMOIIBIO PA3JIWYHBIX MPUEMOB; PEIIAThH
YpaBHEHHMS, HEPABEHCTBA M CHUCTEMbI C IApaMETPOM; MPHUMEHATH YpPaBHEHUS,
HEPAaBEHCTBA, MX CHUCTEMBI [UJIsl PEIICHUS MAaTeMAaTHYECKUX 3a/Jad W 3a]ay u3
paznUYHBIX 00JaCTEN HAYKU U peabHOM KU3HU;



- yMeHHEe CBOOOIHO OTIEPUPOBATH MOHITHIMHU: TpaduK PYHKINH, 0OpaTHAs
byHKIus, KoMno3unusa (QyHKUWN, TuHEeHHas (yHKIUSA, KBagpaTuyHass (yHKIHS,
cTeneHHass (PyHKIUS C LEJbIM [OKa3aTeleM, TPUTOHOMETpUYECKUE (PYHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKHEe (YHKLUMHU, MOKa3zaTeabHas M JorapupmMuyeckas
GyHKUMU; yMEHUE CTPOUTHh Trpaduku (YHKIMM, BBIIOJHATH MpeoOpa3oBaHUs
rpauKoB (yHKIIHI;

- YMEHME UCHOJb30BaTh rpaduku (QyHKUIUN 17 U3yUEHUS MPOLECCOB U
3aBUCHUMOCTEH MpU pEelIeHUH 3aa4 U3 APYTUX YUEOHbIX NIPEIMETOB U U3 peaabHOU
KHU3HU; BbIpaxaTb (pOpMyIaMH 3aBUCUMOCTH MEX/y BEJIMUMHAMY;

- yMeHHe CBOOOJHO ONEPUPOBATh MOHATHSIMH: YETHOCTh (YHKIIMH,
HNEPUOANYHOCTD (DYHKLUHU, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIHMH,
SKCTpeMyM (YHKIHMHM, HauOOJbIIee W HaWMEHbIEe 3HA4YCHHS (QYHKIUA Ha
IPOMEKYTKE; YMEHUE IPOBOUTH UCCIIEIOBAHNE (DYHKINY;

- YMEHHE UCIOJIb30BaTh CBOMCTBA U Ipa@uKU PYHKIUHN 151 HEPABEHCTB U
3alad C MapaMeTrpaMu; H300pakaTb Ha KOOPAMHATHOW IIJIOCKOCTH pELICHUE
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- yMeHue CcBOOOAHO OINEpUpOBaTh MOHATUAMH: apUpMeTUYECKas
nporpeccusi, — reoMeTpuyeckass  Mporpeccusi,  OECKOHEYHO  yObIBaromias
reoMeTpUYeCcKasl IpOrpeccHsi; yMEHHUE 3a/1aBaTh MOCIEA0BATEIbHOCTH, B TOM YHCIIE
C TIOMOILBIO PEKYPPEHTHBIX (popMyT;

- YMEHHME OIEpUpOBaTh  IMOHATHSAMH:  HENPEPHIBHOCTh  (PYHKIIMH,
aCUMNTOTHl Tpaduka (QYHKIMU, TIepBas M BTOpas MPOU3BOJHAS (PYHKIUH,
TEOMETPUYECKUA W  (U3HYECKH CMBICT  TMPOW3BOJHOW, TMEpBOOOpa3Hasi,
OIpE/ETICHHBI MHTErpaj; yMEHHE HaXOAWTh AaCHUMNTOTHl Tpaduka (QYyHKIIHH;
YMEHHE BBIUUCIISITh IPOU3BOJHBIE CYMMBI, POU3BECHUS, YACTHOTO U KOMITO3UIIUU
(GyHKUWNA, HAXOIUTh YpaBHEHUE KacaTelbHOU K rpaduKy (pyHKIUY;

- YMEHHUE UCIOJIb30BaTh MPOU3BOAHYIO IJIsl UCCIEAOBAHUS (QYHKUUM, IS
HAXOXKJEHUS HAWIY4ylIero pPelIeHHUs B MPUKIAJAHBIX, B TOM YHCJIE COLMATbHO-
HKOHOMHUYECKUX U (PU3UUECKUX 3a7a4dax, IJIsl ONPEEICHHS] CKOPOCTH U YCKOPEHUS;
HAXOJUTh IUIOMIAIA U 00beMbI PUTYP C MOMOIIBIO HHTETpaia; IPUBOAUTH TPUMEPDI
MaTEMaTUYECKOr0 MOACIIUPOBAHUS C IOMOIIBIO TU(DPepeHIINaTIbHBIX YPaBHEHUN;

- YMEHHE OINEpPUPOBAThH MOHATUSIMHU: KOMIUIEKCHOE YHUCIIO, CONMPSKECHHBIE
KOMIUIEKCHBIE YMCIIA, MOJYJb U apryMEHT KOMIUIEKCHOIO 4ucia, (GopMa 3amucu
KOMIUIEKCHBIX 4YHCeNl (reoMeTpuyecKas, TPUTOHOMETpUYECKast U aiaredpanyeckas);
yMETh NPOU3BOAUTH apU(PMETHYECKUe NEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOJUTH PUMEPHI UCTIOIH30BAHUS KOMIUIEKCHBIX YHCET;

- yMeHHEe CBOOOJHO OMEpUPOBATH MOHATUSIMU: CpeHEE apu(METHIECKOE,
Me/aMaHa, HauOoJIblIlee U HauMEHbIIIee 3HaUYeHUSs, pa3Max, IUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE JJii ONHCAHMS YHUCJIOBBIX JAHHBIX; YMEHHE HCCJIEI0BAThH
CTaTUCTHUYECKHUE JaHHbIC, B TOM YUCIE C MPUMEHEHUEM rpaduyecKux METOJO0B U
AJIEKTPOHHBIX CPEACTB; rpaUUYECKd HCCIENOBAaTh COBMECTHbIE HAOIIOJEHUS C
IOMOILIbIO IMarpaMM PAcCEUBAHUS U JIMHEWHON perpeccuy;

- YMEHHME HaXxOAWUTb BEPOSATHOCTH COOBITUH C  HCHOJB30BaHUEM
rpau4ecKuX METO/OB; NMPUMEHATh IJs PELIEHUs 3a1ad (POpMyJibl CIOKEHUS U



YMHOXEHHS BEPOSTHOCTEH, (OpMyITy MOITHON BeposATHOCTH, (hopmyny bepHysu,
KOMOWHATOpHBIE (GaKTHI ¥ (POPMYIIBI; OLICHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHH;
yMEHUE ONEepUpoBaTh TMOHATHSAMU: CiIy4yallHas BeJIWYMHA, paclpejesieHue
BEPOSITHOCTEW, MaTEMaTUYECKOE OXHUAAHWE, JUCHEpPCHsl U  CTaHAapTHOE
OTKJIOHEHUE CIIy4ailHOW BEIWYMHBI, (PYHKUUU paCIpEACNICHUs] W IUIOTHOCTH
PaBHOMEPHOT0, TOKa3aTeIbHOTO M HOPMAJIBHOTO paclpeiesieHUuil; yMEHHe
UCIOJIb30BaTh CBOMCTBA W3YYEHHBIX paclpelefieHud JUis pelieHus 3ajad;
3HAKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJBIIMX YHCET, METOAbl BHIOOPOUYHBIX
WCCJIeIOBaHUI; YMEHHE MPUBOUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJBIITNX YHCET
B MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMEHHE CBOOOJHO OINEPUPOBATH MOHATUSAMHU: TOYKA, MPOCTPAHCTBO,
OTPE30K, JTy4, TUIOCKUI YTOoJI, IBYTPAHHBIN YToJl, TePECEKAIOIINECs, MapaieTbHbIC
U CKpEUIUBAIOIINECS MpsIMbIe, MEPIEHAUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, Yroi
MEX]Ty PSMBIMH, YTOJI MEXAY IPSIMON U TNIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMHU;
YMEHUE UCIOJIb30BaTh NpPH pEUIEHUH 3a]ad HU3y4YeHHbIE (AKThl U TEOPEMBI
IUTAHUMETPUM; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
YMEHHE OIEpPUPOBATh MOHATHSIMH: MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
NPaBWIBHBIA MHOTOTPAaHHUK, TpHU3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpalleHUs, IWIMHAP, KOHYC, ap, chepa, pa3BepTka NOBEPXHOCTH, CEUCHHS KOHYCa
U IWINHApA, TapajjieibHble OCH WJIM OCHOBAHMIO, CEUYCHME Ilapa, MIOCKOCTH,
Kacaronasics cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE MHOTOTPAHHHKA,
M300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAICHUS, X CEUCHUS, B
TOM YHCJE C TOMOINBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IMPUMEHSITh CBOMCTBA
T€OMETPUUECKUX  (GUTYp, CaMOCTOSITENbHO  (OPMYyIHUPOBATH  OMPEICIICHUS
u3ydaemMbpix (UTyp, BBIBUTATh THUIIOTE3Bl O CBOWCTBaX W TNPH3HAKAX
reoMeTpUUIecKux (puryp, 060CHOBBIBATH MJIM ONPOBEPraTh UX; YMEHHE MPOBOJIUTH
Kkiaccupukanuo GUryp Mo pasiuvyHbIM NPU3HAKAM, BBIMOJHITH HEOOXOJUMbIC
JOTIOJTHUTENbHBIE TOCTPOEHUS;

- yMeHue cBOOOJHO ONEpPUPOBATH MOHATHIMU: IJIOMIAIL QUTYpPBI, 00bEM
burypsl, BeJIMUMHA YIJIa, PACCTOSTHUE OT TOYKH /IO IJIOCKOCTH, PACCTOSIHUE MEXKTY
OPSIMBIMHM, PACCTOSHHE MEXAY IUIOCKOCTAMHM, Iuloumaab cdephl, IIOMAIb
MOBEPXHOCTH  MHUpaMUbl, TMPU3MBL, KOHycCa, LMIUHApPA, o00BeM KyoOa,
IPSIMOYTOJILHOTO TMapajuleNienuIeia, MUPaMUbl, TPU3MBI, IWIMHIPA, KOHYCA,
1apa; yMeHue HaXOUTh OTHOIIIEHHE 00BEMOB MOI00HBIX (DUTYD;

- yMeHHEe CBOOOJHO OTIEPUPOBATH MOHITHAMU: JABUKCHHUE, MMapaUICIbHBIN
NEPEHOC, CAMMETPHS Ha IIOCKOCTU U B MPOCTPAHCTBE, MIOBOPOT, IPeoOpa3oBaHue
no100us1, moo0HbBIE PUTYPHI; yMEHUE PACIIO3HABATH PABHBIE U MTOA00HBIE (DUTYDHI,
B TOM 4HCIE€ B NPHUPOJIE, HCKYCCTBE, ApPXUTEKType; YMEHHE HCIOIb30BaTh
r€OMETPUYECKUE OTHOILIECHHUS, HAXOAUTh T€OMETPUUECKHUE BEIMYMHBI (JIJIMHA, IO,
wiomaab, o0beM) MPU pPELICHUU 337ady W3 APYrHMX Y4YeOHbIX NPEIMETOB U W3
pEanbHOM KU3HU;

- yMeHHuEe CBOOOJHO ONEpUpPOBATH MOHATUAMU: MPSIMOYTOJbHAS CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOpAa HA YHUCIIO, PA3IOKEHUE BEKTOpa Mo 0asucy, CKalspHOE



IIPOU3BEACHUE, BEKTOPHOE IPOM3BEIAECHUE, YIOJI MEXIYy BEKTOpPaMHU; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBINA METOJ ISl PEIICHHS TEOMETPUUIECKHUX
3a/a4y U 3a]a4 JPYruX y4yeOHBbIX MpPEIMETOB; ONEepUpPOBATh MOHATUAMH: MATpULA
2x2 n 3x3, onpeaeInuTeNlb MaTPULbL, TEOMETPUYECKUI CMBICH ONPEIETUTENS;

- YMEHHME MOJCIHPOBATH PEAIbHBIE CHUTYAllMM Ha S3BIKE MATEMaTHKH;
COCTaBJIATh BBIPA)XCHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
3aJ1a4uM, UCCIIEJIOBATh IOCTPOECHHBIE MOJIENH C UCIOIb30BAaHUEM alllapara ainreopsl,
VMHTEPIPETUPOBATH MOIYUYEHHBIM PE3yJIbTAT; CTPOUTh MAaTEMAaTUYECKUE MOJEIH C
IIOMOIIBI0 T€OMETPUYECKUX IOHATUN M BEIMYMH, PEIIATh CBS3aHHBIE C HUMH
IIPAKTUYECKUE 3aa4H; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U UHTEPIPETUPOBATH
NOJIyYEHHBId ~ pe3ysbTaT;  peuiarb  NPUKIAJHBIE  33aJa4d  CpEeACTBaMU
MAaTeMaTU4eCKOro aHaau3a, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
(bU3UYECKOro XapakTepa;

- yMEHUE BBIOMpaTh MOAXOASAIINI METOT 17151 pELIEHUS 3a/1a4i; IOHUMaHHE
3HAYMMOCTH MATEMaTHKU B U3yYE€HUU NPUPOAHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHUE PACIIO3HABATh MPOSBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
YMEHUE NPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUNMCKON U MUPOBOU
MaTeMaTU4ECKOU HAyKHU.

[Ipu nDpoBeneHUM MPaKTUUYECKUX padOT NPUMEHSIOTCA —CIEIYyIOIINe
TEXHOJIOTMM U METOJbl 00YUYEHUs: MHAUBUAYAIbHbIE, TPYIOBbIE, KOJICKTUBHBIE
METO/Ibl U TEXHOJIOTHS TPOOIEMHOT0 O0yUEHUS.

Ounenka BbINOJHEHUS 33[aHUN NPAKTHYECKUX (1a00paTOPHBIX)
3aHATHI

«OTJIMYHO» - TEOPETUUECKOE COJAEPIKAHUE Kypca OCBOEHO MOJHOCTHIO, 0€3
npo6enoB, yMeHus c(pOpMHUPOBaAHBI, BCE MPEAYCMOTPEHHBIE TPOTPAMMON yueOHBIC
3a/IaHUS BBITTOJTHEHBI, KAYECTBO X BBIITOJIHEHUS OLIEHEHO BBICOKO.

«Xopomo» - TEOPETUYECKOE COJIEP)KaHUE Kypca OCBOEHO MOJHOCTHIO, 0€3
npoOenoB,  HEKOTOpble  YMEHHS  c(OpMUpOBaHBI  HEAOCTATOYHO,  BCE
IPEeTyCMOTPEHHbIE MPOrPaMMOM yueOHbI€ 3aJJaHUsI BBITIOJHEHBI, HEKOTOPHIE BUJIbI
3aJlaHUi BBITIOJIHEHBI C OLIMOKAMHU.

«Y0BJIETBOPUTENBbHO» - TEOPETUYECKOE COJEpKaHUE Kypca OCBOEHO
YaCTUYHO, HO NpoOesbl He HOCAT CYIIECTBEHHOI'O Xapakrepa, HeoO0XOAUMbIe
yMEHMsI pabOTbl C OCBOEGHHBIM MaTepuaioM B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMON O0OydeHUsi Y4eOHBIX 3aJaHui
BBIIIOJIHEHO, HEKOTOPBIE U3 BBIMOJIHEHHBIX 33JIaHUN COAEPHKAT OLIUOKH.

«Heya0oBJIETBOPUTEJIBHO» - TEOPETHYECKOE COJEpKAHUE Kypca He
OCBOEHO, HEOOXOIUMBbIE yMEHHUS HEe C(HOPMHUPOBAHBI, BBHINOJHEHHbIE Y4YeOHBIC
3aJjaHus CoJiepKaT rpyObie OMINOKY.

B cooTBeTcTBUM C y4eOHBIM IJIAHOM M paboyell mporpaMMbl JUCLMILIUHBL
«MaTemaTHka» Ha MpaKTUYECKUE (JaOOPATOPHBIE) 3aHATUS OTBOJUTCS 76 4acoB.

2. IEPEYEHb IPAKTUYECKHUX 3AHATUN

Ne Tema npakTH4yecKkux (1a0OPaTOPHBIX) 3aHATHI KoanuectBo
n/n 4acoB




1. IpakTuyeckoe 3anatue Nel. Bugbl miockux GuUryp u uX IUIOIIAJb. 4
[TpakTHKO-OpHEHTUPOBAHHBIC 33/1a4H B KypCce T€OMETPUU Ha MIIOCKOCTH.

2. IIpakTuueckoe 3ansitue Ne2. [IpocTeie MPOICHTHI, pa3HbIE CITOCOOBI UX 4
BeIuncieHusa. CloKHEIE IPOLCHTEI.

3. IIpakTuueckoe 3anstue Ne3. JluHeitHble, KBaJapaTHBIC, IPOOHO- 4
JIMHEHHBIC YPAaBHEHMs U HEPABEHCTBA.

4. IIpakTnueckoe 3aHATHE Ne4, AKCHOMBI CTEPEOMETPHUH. 4

[leprieHAMKYISAPHOCTD MPAMOM M IUJIOCKOCTH, IMAPAJUIEIBHOCTH JIBYX
NPSMBIX, NEPHEHAUKYJSIPHBIX  IUIOCKOCTH,  IEPIEHAMKYIAPHOCTH

IIJIOCKOCTEM.

5. IIpakTnueckoe 3ansaTue NeS. KoopuHaTHas miockocTh. Beraucienue 4
pAacCTOSHUN U IUIOIAJEH Ha INIOCKOCTU. KOJIMYEeCTBEHHBIE paCyYEThI.

6. IIpakTnueckoe 3anaTHe Ne6. CxaTHe M pacTsiKeHUHE TIpadUKOB 4
TPUTOHOMETPUUECKUX  (DYHKLHH. [IpeoGpazoBanue  rpadukoB
TPUTOHOMETPUYECKHX (PYHKLUH.

7. IpakTnyeckoe 3aHATHE Ne7. Hcnonb3oBanue CBOWCTB 4
TPUTOHOMETPUYECKUX (PYHKIHMH B Po(ecCHOHANBHBIX 33/1a4ax.

8. IIpakTHyeckoe 3ansitue Ne8. BrimonHeHue pacdyeToB € ITOMOIIBIO 4
KOMIUIEKCHBIX uncell. [TpuMepsl neosib30BaHNsl KOMIUIEKCHBIX YHCEN.

9. IIpakTuueckoe 3ansaTHe Ne9. dusmyeckuii (MEXaHUUYECKHI) CMBICI 4
IIPOM3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v=s’(t)

10. IIpakTuueckoe 3ausitue Nel(. Hanmensiee u HauOosbliee 3HaYCHUS 4
byHKIMU.

11. IIpakTnueckoe 3ansatue Nell. CummeTpusi B IpUpPOJE, apXUTEKTYpE, 4
TEXHHKE, B OBITY

12. IpakTnueckoe 3ansitue Nel2. [loHaTHE MPAaBUILHOIO MHOTOTPAHHUKA. 4
CaolicTBa IPaBUJILHOTO MHOTOI'PaHHUKOB.

13. IIpakTyeckoe 3anaTme Nel3. Konyc m ero anemeHTel. CeueHue 4

KOHyca (MapajjieIbHOE OCHOBAaHUIO U NPOXOJAIEE uepe3 BEpUIMHY),
KOHU4YecKHe ceueHus. Pa3BepTka KoHyca.

14. IIpakTHyeckoe 3ansaTue Nel4. KomOuHaIMy reoMeTpUUECKHX Tell. 4

15. IIpakTuyeckoe 3ausitue NelS5. Vcmonp3oBanwe KOMOMHAIWN 4
MHOTOTPAaHHUKOB M TEJI BpAIICHHUS B MPAKTHKO-OPUEHTHPOBAHHBIX
3aa4ax.

16. IIpakTnueckoe 3aHsITHE Nelé6. ['eomeTpuyeckuit CMBICIT 4
onpeneneHHoro unrerpana. ®@opmyna Hetotona- JleitOuuia. Permenue
3a]a4 Ha MPUMEHEHNE UHTETpall AJIsl BBIUUCICHUS (PU3NUECKUX BETHMUNH
Y IUIOIIAJEN.

17. IIpakTuueckoe  3anstme  Nel7.  [lpumenenue  jorapudma. 4
Jlorapudmuueckas cniupaib B nmpupojie. Ee MmaremaTnyeckie cBOMCTBA.

18. IMpakTnueckoe 3ansitue Nel8. Onepanuu ¢ MHOkecTBamH. PerieHue 4
MPUKJIAAHBIX 33]1a4.

19. IIpakTuueckoe 3ansaTue Nel9. [Tonsarue rpada. Ces3usiii rpad, nepeBo, 4

MK Tpad Ha IIOCKOCTH.

3.COJIEP)KAHUE MPAKTUYECKWUX 3AHATHIA
IIpakTHuyeckoe 3ansaTue Nel
Tema: BuaBI TUIOCKUX QUTYP U UX IUIOMIA . [[pakTHKO-OpUEHTHUPOBAHHBIE 33/1a41
B Kypce r€OMETPUH Ha IJIOCKOCTH.



Heab: npumenenre GopMysr reOMETpUIECKUX (GUTYP TIPH PEIICHUN TTPAKTUIECKUX
3a51a4 ¢ mpoheCCHOHATHHOW HAMPABIEHHOCTBIO.
O0opynoBanme: KOMIBIOTEpP, MYJIbTUMEIUWHBIN MTPOEKT, SKpaH, pa3laTOYHbIN
Marepual.
MeTtoauuyecKkue yKa3aHMs: U3YyYUTE TECOPETUYECKUU Marepual no teme «Buubl
IIOCKMX  Quryp W WX IUIONIAJb» Ha  00pa3oBaTeIbHOM  IOpTalie
https://ege.sdamgia.ru/prob-catalog B pazaene «CnpaBounuk. Kpartkas Teopus»,
BBITTOJTHUTE KOHCNEKT B TETPAISX.
X0/ BbINOJIHEHHU A
BoinosiHuTe 3a/aHMe: MOA0CPUTE W PEIINTE 5 3aJad M3 KaTajora 3aJlaHhi Ha
oOpa3oBaTenpHOM mopTaie https://ege.sdamgia.ru/prob-catalog B pa3nene «Karamor
3aJIaHUI TI0 TeMe « BhIUHCIIeHrE TUI0MAIN IIOCKUX (PUryp.
dopma oTyeTa: yCTHBIM OTUET I10 PELICHUIO 3a1a4.

IIpakTHyeckoe 3anaTHE No2
Tema: mnpocTble NOPOLEHTHI, pa3Hble CHOCOObI MX BbluuCIeHUA. CIIOXHbIE
MIPOIICHTHI.
Hean: n3ydyeHue pac4€ToB MPOCTHIX U CIOKHBIX MTPOIICHTOB.
O0opynoBanme: KOMIBIOTEpP, MYJIbTUMEIUWHBIN MTPOEKT, SKpaH, pa3laTOYHbINA
Marepual.
MeToauveckue yKasaHMsl: U3yUUTE TEOPETUUECKUM MaTepual 1o teme «lIpocteie
U CJIO’KHBIC MPOIICHTH» Ha 00pa3oBaTelIbHOM MopTaje https://ege.sdamgia.ru/prob-
catalog B pasnmene «CnpaBouHuk. KpaTkas Teopus», BBINOJHUTE KOHCIIEKT B
TEeTpasX.
Xo/ BBINOJIHEHHS:
Bouinosinute 3aganue: 1moja0epuTe W peIIMTE S5 3aaad U3 KaTajgora 3aJaHui Ha
oOpazoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3a1aHui» no TeMe « BeiunciieHre mpoCThIX U CIOKHBIX TTPOLICHTOBY.
dopma oT4eTa: YCTHHIN OTYET MO PEUICHUIO 3a]1ay.

IIpakTHuyeckoe 3anaTne Ne3
Tema: nuHeliHbIe, KBaJpaTHBIC, pallMOHATBLHBIC YPABHEHUSI M1 HEPABEHCTRA.
Heab: 0000mUTh M CUCTEMATHU3UPOBATH 3HAHUS TI0 PEIICHUIO JIMHEHHBIX,
KBaJPaTHBIX, PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.
O6GopynoBanme: KOMIIBIOTEp, MYJbTHUMEAUNHBIA NPOEKT, 3KpaH, pa3aaTOYHbIN
Marepual.
MeToanyeckue yKazaHHMsl: U3yUYUTE TEOPETUUECKUN MaTepual o teMe «Pemenne
JUHEWHBIX, KBAJAPATHBIX, pAlUOHAIBHBIX YpPaBHEHUW U HEPABEHCTB» Ha
oOpazoBaTtenpHOM TopTaie  https://ege.sdamgia.ru/prob-catalog B  pasznene
«CnpaBouHuk. KpaTkasi Teopusi», BBIIOIHUTE KOHCIIEKT B TETPAISIX.
Xo/ BbINOJIHEHUA:
BoinosiHuTe 3aiaHue: Moa0epUTe W peIIMTE 5 3ajad M3 KaTajaora 3aJaHuil Ha
oOpazoBaTeabHOM nopTaie https://ege.sdamgia.ru/prob-catalog no Teme «Pemnienue
JIMHEWHBIX, KBaJAPATHBIX, PAIMOHATIBHBIX YPABHEHUN U HEPABEHCTBY.
dopma oT4eTa: YCTHHIM OTYET 110 PEUICHUIO 3a/1a4.

IIpakTuyeckoe 3ansiTue Ned
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Tema: akcuomsl crepeomerpun. lleprneHAMKYISPHOCTh NPSIMOM M IUIOCKOCTH,
napauieIbHOCTh JIBYX MPSIMBIX, MEePIECHIUKYJISIPHBIX MJIOCKOCTH,
NEPIEHAUKYJIIPHOCTD IIJIOCKOCTEH.
Heab: 0000MUTh U CUCTEMATU3UPOBATH 3HAHUS MO Teme «llepneHauKyIIpHOCTh
npsIMOM M TJIOCKOCTH, MApaJICIBbHOCTh JABYX MPSIMBIX, MEPIEHAUKYISIPHBIX
IJIOCKOCTH, IEPIEHIUKYJISIPHOCTD MIIOCKOCTEM.
O6opynoBaHmMe: KOMIIBIOTEp, MYJbTHUMEAUNHBIA NPOEKT, 3KpaH, pa3aaTOYHbIN
Marepual.
MeToauveckue yKa3aHus: U3yUUTE TEOPETUUECKUI MaTepHa 0 TeMe « AKCHOMBI
crepeomeTpun. [leprneHANKYISIPHOCT MPSAMON U MIIOCKOCTH, APaIENbHOCTh JIBYX
NPSIMBIX, IEPIEHIUKYJISIPHBIX IUIOCKOCTH, NEPHEHIUKYISAPHOCTh MIOCKOCTEN» Ha
oOpa3zoBaTeaIpHOM IOpTaje  https://ege.sdamgia.ru/prob-catalog B  pasuene
«CnpaBounuk. KpaTkasi Teopusi», BBIIOJHUTE KOHCIIEKT B TETPAAsX.
X0/ BbITIOJITHEHUS
BoinosiHuTe 3amaHMe: MoAOEpUTe M pelIuTe 5 3a1ay W3 Karajora 3aJaHuil Ha
oOpazoBaTenbHOM mopTaje https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3amanui» o teMe «llepneHauKyasIpHOCTh MPSIMON U MIIOCKOCTH, MapaJIeIbHOCTh
JBYX  TPSIMBIX,  TEPHEHIUKYJSIPHBIX  IJIOCKOCTH,  NEPHEHIUKYJISIPHOCTH
IIJIOCKOCTEM.
dopma oT4eTa: YCTHHIN OTUET 110 PEUICHUIO 3a/1a4.

IIpakTyeckoe 3ansiTue NeS
Tema: koopauHaTHas IIOCKOCTh. BBIYHCIEHHE pACCTOSIHUM M IUIOWIAJECH Ha
10cKOCTU. KomuecTBeHHbIE pacueThl.
Heab: 0000mUTh W CHUCTEMATHU3UPOBATh 3HAHWS 10 Teme «Bprancienue
PaCCTOSIHUI M TUIOIIA/IEN Ha IUIOCKOCTU. KonmuecTBEHHBIE pacueThD.
OGopynoBaHmMe: KOMIIBIOTEp, MYJbTUMEAUNHBIA MNPOEKT, JKpaH, pa3aaTOUYHbIN
Marepua.
MeToauyeckue YyKa3aHUSl: U3YYUTE TEOPETUUYECKUN MaTrepual T0 TeMe
«BpraucieHue paccTOSHUM U ITOIIaei Ha MIIOCKOCTH. KOTnYecTBEHHBIE pacueTh»
Ha oOpa3oBarelbHOM mopTane https://ege.sdamgia.ru/prob-catalog B pazuene
«CrnpaBounuk. KpaTkas Teopusi», BBIMOJHUTE KOHCIIEKT B TETPAISIX.
X0/ BLINOJHEHUS
BoinosiHuTe 3a/aHue: MMOAOCPUTE W PEIIMTE 5 3ajlad M3 KaTajora 3aJaHui Ha
oOpa3oBarenpHOM nopTare https://ege.sdamgia.ru/prob-catalog B pazaene «Karanor
3aJjaHui» MO TeMe «BplunciieHne pacCTOSSHUM M IUIOMIAJAECH Ha IUIOCKOCTH.
KonuuecTBeHHBIE pacueThl».
dopmMa 0TYETA: YCTHBIM OTYET IO PEUICHUIO 3a7a4.

IIpakTuyeckoe 3ansitue Ne6
Tema: cxatue u pacTsbkeHUE Tpad@UKOB TPUTOHOMETPUYECKUX (DYHKIUH.
[TpeoOpazoBanue rpa@uKOB TPUrOHOMETPUYECKUX (DYHKIIUA.
Heab: 0000mmTh M cucTeMaTu3upoBaTh 3HaHUs 1no Teme «lIpeoOpa3zoBanue
rpauKOB TPUTOHOMETPUUYECKUX (HYHKIIHID.
O0GopynoBanme: KOMIIBIOTEp, MYJbTHUMEAUNHBIN NPOEKT, dKpaH, pa3aaTOYHbIN
Marepual.
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MeToanueckue yKazaHusl: U3ydnuTe TCOPETUUECCKUN MaTepual nmo Teme «Cxxarue
U pacTsikeHue TpadukoB TpuroHoMerpuueckux ¢GyHkmmid. [IpeoOpazoBanue
rpauKkoB TPUTOHOMETPUYECKUX (PYHKIMI» Ha o00pa3oBaTeIbHOM IOpTAJe
https://ege.sdamgia.ru/prob-catalog B paznene «CnpaBounuk. Kpartkasi Teopus»,
BBITIOJTHATE KOHCITCKT B TETPAJIAX.
X0/ BbINOJHEHHUA
BoinosiHuTe 3amaHMe: MojOepuUTe U peIIuTe S5 3a/ay W3 Karajora 3aJaHuil Ha
oOpasoBaTenbHOM mopTae https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3amanuit» nmo TeMe «Ckarhue W pacTsbKeHHe TpadUuKOB TPUTOHOMETPUUYECKHX
dbynknuii. [IpeoOpazoBanue rpa@uKoOB TPUTOHOMETPUUECKHUX (DYHKITHI.
dopMa 0TYETA: YCTHBIM OTYET IO PEUICHUIO 3a7a4.

IIpakTuyeckoe 3ausitue Ne7

Tema:  HWCHONAB30BAaHME  CBOMCTB  TPUTOHOMETPHYECKMX  (PYHKUUMHA B
npo(ecCHOHANBHBIX 3a/1ayax.
Heun: IIPUMEHEHUE CBONCTB TPUTOHOMETPUYECKUX GyHKUIMA B

npoecCHOHaNbHBIX 3a/1ayax.
O0opynoBanmMe: KOMIBIOTEpP, MYJIbTUMEIUUHBIN MPOEKT, SKpaH, pa3laTOYHbINA

MaTepHal.
Meroanueckue YyKa3aHUsl: M3yUYUTE€ TEOPETHUECKUI MaTepuall 10 TeMe
«Tpuronomerpuueckue byHKIUM) Ha o0pa3oBaTeIbHOM noprarne

https://ege.sdamgia.ru/prob-catalog B paznene «CnpaBounuk. Kpartkas Teopus»,
BBITTOJTHUTE KOHCIEKT B TETPAISX.
Xo/ BbINOJIHEHHS:
Bouinosinute 3aganume: 1Moja0epuTe W peIIMTE S5 3aaad W3 KaTajgora 3aJaHuil Ha
oOpa3zoBatenpHOM TopTase https://ege.sdamgia.ru/prob-catalog B paznene «Karanor
3amanuity no teme «Mcmnonp3oBaHWE CBONCTB TPUTOHOMETPUUYECKUX (PYHKIIMI B
npo¢eCCUOHATTbHBIX 3aja4ax, NEePHEHIUKYISIPHBIX MJIOCKOCTH,
NEPHEHIUKYISIPHOCTD IIOCKOCTEM».
dopma oTYeTA: YCTHBIM OTYET 110 PEUICHUIO 3a/a4.

IIpakTueckoe 3anaTue Ne§
Tema: BbITIONHEHHWE pPACYETOB C IOMOIIBIO KOMILIEKCHBIX uuncels. [Ipumepsl
MCIIOJIb30BaHUsI KOMIUIEKCHBIX YHCEL.
Ieanb: 0000IIeHNE U CHCTEMATH3aIUs 3HaHUH 110 TeMe «KOMIUIEKCHBIC YrCa.
O6GopynoBanme: KOMIIBIOTEp, MYJbTUMEAUNHBIA NPOEKT, 3KpaH, pa3aaTOYHbIN
Marepuarl.
MeToauveckue yKa3aHusi: U3yUYUTe TEOPETUUECKUN MaTepural 1o TeMe
«KoMrekcHbie unciia» Ha 00pa30oBaTEeIbHOM MOpTae
https://ege.sdamgia.ru/prob-catalog B pa3znene «CnpaBounuk. Kpatkas Teopus»,
BBITIOJTHUTE KOHCTIEKT B TETPAJISIX.
Xo/1 BbINOJIHECHUA
BoinosinuTe 3aiaHue: Mog0epUTe W pelIMTE 5 3ajad M3 KaTajaora 3aJaHuil Ha
oOpazoBaTenbHOM mopTaje https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3aJlaHui» 10 TeMe «BBITOJIHeHNE PACYETOB C MOMOIIBbIO KOMIUIEKCHBIX YUCEID.
@®opma oTyeTa: YCTHBINA OTUET MO PEUICHUIO 3a/1a4.
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IIpakTHyeckoe 3anaTre Ne9
Tema: Qusnueckuii (MeXaHUUECKUI) CMBICI TPOU3BOIHON — MTHOBEHHAsI CKOPOCTh
B MOMEHT BpeMeHH t: v=s(t).
Hean: o0oOmenue W cucTeMaTH3amus 3HAHHK 110 Teme «Du3nueckuit
(MeXaHUYECKHIT) CMBICI MPOU3BOAHON — MTHOBEHHAs CKOPOCTh B MOMEHT BPEMEHU
t: v=s"(t)».
OO0opynoBaHMe: KOMIIBIOTEP, MYJIBTUMEIUWHBIA MPOEKT, dKpaH, pa3JaTOUYHbIN
MaTepHall.
Meroanueckue YyKa3aHUsl: M3yUYUTE€ TEOPETHUUECKUI MaTepual 10 TeMe
«Duznueckuil (MEXaHMUECKUN) CMBICI MPOU3BOJHOW — MTHOBEHHAasi CKOPOCTHh B
MOMEHT BPEMEHHU t: v=s’(t)» Ha o0pa3oBaTeIbHOM rnoprajue
https://ege.sdamgia.ru/prob-catalog B pazgene «CnpaBounuk. KpaTkas teopwus»,
BBITIOJTHUTE KOHCTIEKT B TETPAISIX.
X0/ BbITIOJITHEHUS
BoinosiHuTe 3amaHMe: MoAOEpUTe M pelIuTe 5 3a1ay W3 Karajora 3aJaHuil Ha
oOpazoBaTenbHOM mopTae https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3amanuil» no TeMe «Dusmyeckuid (MEXaHMYECKUIH) CMBICT TPOU3BOJHON —
MTHOBEHHAsl CKOPOCTh B MOMEHT BpeMeHHU t: v=s’(t)».
@®opma oTyeTa: YCTHHINA OTUET MO PEUICHUIO 3a/1a4.

IIpakTnueckoe 3ansaTue Nel(
Tema: HauMeHbllIee U HAaUOOJIbIIIEE 3HAYCHUST (DYHKIIUH.
Heab: o0000meHne W cHcTeMaTH3alus 3HaHUKA 1o TeMe «HawmmeHbinee w
HanOoJIbIIIee 3HAYCHUS (VYHKITHI.
OGopynoBaHmMe: KOMIIBIOTEp, MYJbTUMEAUNHBINA NPOEKT, 3KpaH, pa3AaTOUYHbIN
Marepuarl.
Meroanueckue YyKa3aHUsl: M3YyUYUTE€ TEOPETHUECKUI MaTepual IO TeMe
«Hanmensbiiee u HanOosbllIee 3HaYEHUSI PYHKIMU» HA 00pa30BaTEIbHOM MOpTaie
https://ege.sdamgia.ru/prob-catalog B pazgene «CnpaBounuk. KpaTkas teopus»,
BBITIOJTHUTE KOHCTIEKT B TETPAJISIX.
Xo/1 BbINOJIHEHUA
BoinosiHuTe 3agaHMe: MojOepUTe M peIIuTe S5 3ajay W3 Karajora 3aJaHuil Ha
oOpa3oBarensHOM nopTare https://ege.sdamgia.ru/prob-catalog B pazaene «Karanor
3amanuit»y o teme «HanMeHnbiiee n HaubosbIee 3HaYeHUST QYHKITUI.
dopmMa 0TYETA: YCTHBIM OTYET IO PEUICHUIO 3aa4.

IpakTnueckoe 3ansaTue Nell
Tema: cumMeTpusi B IpUpPoJie, ApXUTEKTYPE, TEXHUKE, B OBITY.
Lesb: npuMeHeHUE CUMMETPUS B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY.
OGopynoBaHmMe: KOMIIBIOTEp, MYJIbTUMEAUNHBINA NPOEKT, 3KpaH, pa3AaTOUYHbIN
MaTepHall.
Meroanueckue YyKa3aHUsl: M3YyUYUTE€ TEOPETHMUECKUI MaTepuall IO TeMe
«CummMmetpusi» Ha oOpa3zoBareabHOM nopTaie https://ege.sdamgia.ru/prob-catalog B
paznene «CnpaBounuk. Kparkas Teopus, BEIIOIHUTE KOHCIIEKT B TETPALISIX.
X0/ BbINOJHEHHUA
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BoinosHuTe 3agaHue: moAOepuTe M peIIUTe S5 3a4ay U3 KaTajora 3aJaHuil Ha
oOpasoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B paznene «Karanor
3agaHui» o TeMe « CUMMETpHs B IPUPOJIC, APXUTEKTYPE, TEXHHUKE, B OBITY.
dopma oT4eTA: YCTHBIN OTYET 110 PEUICHUIO 3a7a4.

IIpakTuyeckoe 3ansitue Nel2
Tema: mnoHsTHE TpaBWIBLHOTO MHOTOrpanHuka. CBoiicTBa MPaBUIBLHOTO

MHOT'OTPaHHUKOB.
Heab: o00006menne u cucremaruzanusi 3HaHUW 10 Teme «lIpaBuibHbBIE
MHOTOTPaHHHUKN.

O0GopynoBaHme: KOMIIBIOTEp, MYJIbTUMEAUNHBINA NPOEKT, 3KpaH, pa3aaTOYHbIN
Marepua.

MeToanyeckue YKa3aHUA: H3YYUTE TEOPETUUYECKUA Marepuanl I0 TeEMeE
«ITpaBunbHbIE MHOTOTPaHHHUKH Ha o0pa3oBaTeIbHOM ropTase

https://ege.sdamgia.ru/prob-catalog B paznene «CnpaBounuk. Kpartkasi Teopus»,
BBITIOJTHUTE KOHCTIEKT B TETPAJISIX.
Xo/1 BbINOJIHEHUA
BoinosiHuTe 3aaHue: MOA0OEPUTE W pEIIUTE 5 3ajad M3 KaTajora 3aJaHuil Ha
oOpazoBaTenbHOM mopTaje https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3ananuit» 1o teme «I[IpaBuIbHBIE MHOTOTPAaHHUKI.
@®opma oTyeTa: YCTHBIA OTUET MO PEUICHUIO 3a/1a4.

IIpakTnueckoe 3anaTne Nel3
Tema: xoHyc u ero sneMeHThl. CeueHue KOHyca (MapauiebHOE OCHOBAHUIO U
MPOXOJsiee Yepe3 BEPIINHY ), KOHUUECKue ceueHus. PazBepTka KoHyca.
Hean: 00001IeHne U cucTeMaTtu3anus 3Hanuii mo teme «KoHyc, ero 3JeMeHThl U
CEUCHUEY.
O0opynoBaHmMe: KOMIBIOTEpP, MYJIbTUMEIUWHBIN MTPOEKT, SKpaH, pa3laTOYHbIN

MaTepHall.
MeToauyeckue yKasaHusi: U3yUUTE TEOpPETUUECKUM MaTepuan no teme «Konyec,
€ro AJIIEMEHTHI " CEYCHUE) Ha o0pa3oBaTebHOM nopraiue

https://ege.sdamgia.ru/prob-catalog B paznene «CnpaBounuk. Kpartkas Teopus»,
BBITIOJIHUTE KOHCITCKT B TETPAJIAX.
Xo/ BBINOJIHEHHS:
BoinosiHuTe 3a/aHue: MMOAOCPUTE W PEIIMTE 5 3ajlad M3 KaTajora 3aJaHui Ha
oOpa3oBarenapHOM nopTare https://ege.sdamgia.ru/prob-catalog B pazaene «Karanor
3amanuii» mo Tteme «Konyc m ero smemeHThl. CedeHne KOHyca (mMapauiesibHOE
OCHOBAaHHMIO M TIPOXOJIAIEE Yepe3 BEPIINHY), KOHMYECKUE cedeHus. Pa3zBeprka
KOHYCay.
dopmMa 0TYETA: YCTHBIM OTYET IO PEUICHUIO 3a7a4.

IIpakTuyeckoe 3ansiTue Nel4
Tema: KOMOWHAIINA TEOMETPUUYECKHUX TEI.
Hean: o0000meHne u cucTteMaTu3amus 3HaHud 10 Teme «KomOmHammu
rE€OMETPUUYECKUX TEID».
OOopynoBaHMe: KOMIIBIOTEP, MYJIBTUMEIUWHBIA MPOEKT, dKpaH, pa3JaTOUYHbIN
MaTepHall.
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MeToauveckue YKa3aHUAl: U3YYUTE TEOPETUUYECKUN Marepuall IO TeMe
«KomMOMHAmMM  TEOMETPUYECKUX  TeM» Ha  o0pa3oBaTeILHOM  TOpTaje
https://ege.sdamgia.ru/prob-catalog B paznene «CnpaBounuk. KpaTkas Teopusi»,
BBITIOJTHUTE KOHCTIEKT B TETPAJISIX.
Xo/1 BbINOJIHEHUA
BoinosiHuTe 3agaHMe: MojOepUTe U peIIuTe S5 3a/ay W3 Karajora 3aJaHvil Ha
oOpasoBaTenbHOM mopTaie https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3amanuin» o teme « KoMOMHaum reoMeTpudecKux Tem.
dopma oT4eTa: YCTHHIM OTUET 110 PEUICHUIO 3a]1a4.

IIpakTueckoe 3ansaTue Nel5
Tema: wncnonp30BaHWe KOMOWHAIIMH MHOTOTPAHHUKOB W TEJ BpaIleHUS B
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax.
Heab: npuMeHeHe KOMOMHAIIMM MHOTOTPAaHHUKOB M TEJl BPAllIEHUS B MPAKTUKO-
OpUEHTUPOBAHHBIX 3a/a4aXx.
O0opynoBaHmMe: KOMIBIOTEpP, MYJIbTHUMEAUWHBIN MTPOEKT, 3KpaH, pa3IaTOYHbIN
MaTepHall.
MeToauyeckue YyKa3aHUSl: U3YYUTE TEOPETUUYECKUH Marepuall 10 TeMe
«MHOTOTpaHHUKM W TeJla BpalleHus» Ha 00pa3oBaTEeIbHOM TMOpTale
https://ege.sdamgia.ru/prob-catalog B paznene «CnpaBounuk. Kpartkass Teopus»,
BBIIIOJTHUTE KOHCNEKT B TETPAISX.
X0/ BbINOJHEHHUA
BoinosiHuTe 3aaHue: MOAO0CPUTE W PEIIMTE 5 3ajad M3 KaTajora 3aJaHui Ha
oOpa3zoBatenpHOM TopTase https://ege.sdamgia.ru/prob-catalog B paznene «Karanor
3aJaHui» 1Mo Teme « MHOTOrpaHHHUKHU U TeJla BPAICHUSD).
dopMa 0TYeTA: YCTHBIM OTUET MO PEIICHUIO 3a1a4.

IIpakTuyeckoe 3ansaTue Nel6
Tema: reomerpuyeckuil CMbICI onpeneneHHoro nurerpaina. @opmyna HeroToHa-
Jleitbnunia. Pemenue 3agad Ha NOPUMEHEHUWE MHTErpal JJisd BBIYHUCIEHUS
(bU3UYECKUX BEJIMUUH U TUIOIACH.
Heab: o0000meHne W cucTeMaTu3anus 3HaHUM 1o TeMme «OmnpeneneHHbIN

UHTErpaim.
O6GopynoBanme: KOMIIBIOTEp, MYJbTHUMEAUNHBIA NPOEKT, 3KpaH, pa3aaTOYHbIN
Marepual.

MeToauveckue YKa3aHUAl: U3YYUTE TEOPETUUYECKUH MaTrepHal 10 TeEMeE
«OnpeneneHHbIil UHTErpaD) Ha o0pa3oBaTeILHOM nopraiie

https://ege.sdamgia.ru/prob-catalog B paznene «CnpaBounuk. Kpartkasi Teopus»,
BBITIOJTHATE KOHCIIEKT B TETPAJISX.
Xo/ BbINOJIHEHHS:
BoinosiHuTe 3aaaHue:; MOAOCpUTE W PEIIUTE 5 3aJad W3 Karajora 3aJaHvil Ha
oOpasoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3aJlaHn» TI0 TeMe « BEIYuCIIeHre OnpeIesIeHHOTO HHTETPajiay.
@®opma oTyeTa: YCTHBINA OTUET MO PEUICHUIO 3a/1ay.

IIpakTuyeckoe 3ansiTue Nel7
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Tema: npumenenue norapupma. Jlorapupmuueckas cnupans B mpupoxae. Ee
MAaT€MaTH4YECKUE CBOMCTBA.
Heab: o0600meHnne u cucremarusauus 3HaHUM no Teme «Jlorapudmel U ero
CBOWCTBAY.
O0OopynoBanme: KOMIBIOTEpP, MYJIbTUMEIUWHBIN MTPOEKT, SKpaH, pa3laTOYHbINA
Marepual.
MeToauveckue yKa3aHUsl: HM3YUUTE TEOPETUUYECKUM MaTepuanl IO TEME Ha
oOpa3zoBaTeapHOM  TMOpTaje  https://ege.sdamgia.ru/prob-catalog B  pasuene
«CrnpaBouHuk. KpaTkas Teopus», BBIIOIHUTE KOHCIIEKT B TETPAISX.
Xo/ BBINOJTHEHHS:
BeinosiHuTEe 3a/aHMe: TOA0CPUTE W PEIINTE 5 3aJad M3 KaTajora 3aJaHui Ha
oOpasoBaTenpHOM mopTaie https://ege.sdamgia.ru/prob-catalog B pa3nene «Karamor
3aJlaHui» 1o TeMe «Jlorapu@mel U €ro CBOMCTBAY.
dopma oT4eTa: yCTHBIM OTYET 110 PELICHUIO 3a/1a4.

IIpakTnueckoe 3ansaTue Nel8
Tema: onepainuu ¢ MHOXKeCTBaMu. PellieHne npukiaaHbIX 3a/1ad.
Ieab: 0000IIeHNE U CHCTEMATH3aIMs 3HaHUH 110 TeMe «MHOKECTBay.
O0opynoBanme: KOMIBIOTEpP, MYJIbTUMEIUWHBIN MTPOEKT, SKpaH, pa3laTOYHbINA
Marepual.
MeToauveckue YKa3aHUsl: HM3YUUTE TEOPETHUUECKUA MaTepuanl IO TEME Ha
oOpa3zoBaTeIbHOM TMOpTaje  https://ege.sdamgia.ru/prob-catalog B  pasuene
«CnpaBouHuk. KpaTkas Teopusi», BBIIOIHUTE KOHCIIEKT B TETPAISIX.
Xo/ BbINOJIHEHHS:
Bouinosinute 3aganume: 1Moja0epuTe W peIIMTE S5 3aaad W3 KaTajgora 3aJaHuil Ha
oOpa3zoBatenpHOM TopTase https://ege.sdamgia.ru/prob-catalog B paznene «Karanor
3aAaHui» no teme «Onepanun ¢ MHOXECTBAMMY.
dopma oT4eTa: YCTHHIN OTYET MO PEHICHUIO 3a]1ay.

IIpakTuyeckoe 3ansaTue Nel9
Tema: nonstue rpada. CszHbIN rpad, nepeBo, UkKI rpad Ha MIOCKOCTH.
Hean: 00001mIeHNe U cucTeMaTu3amus 3HaHul 1o teme «CBsi3HBIN rpad, nepeBo,
UKJI Tpad Ha MIOCKOCTH.
O6GopynoBanme: KOMIIBIOTEp, MYJbTHUMEAUNHBIA NPOEKT, 3KpaH, pa3aaTOYHbIN
Marepual.
MeToanyeckue yKazaHMsl: U3yUUTe TeOpeTuueckuil Marepuan no reme «llonstue
rpada. Cesa3HbIN rpad, AepeBo, MUK Tpad HaA IMITIOCKOCTH» Ha 00pa30BaTEIILHOM
noprasie https://ege.sdamgia.ru/prob-catalog B paznene «CropaBounuk. Kpartkas
TEOPUS», BBIOJIHUTE KOHCIIEKT B TETPAJISX.
Xo/ BbINOJIHEHHS:
BoinosiHuTe 3ajaHue: noa0EpUTE W peIIMTE 5 3a/ad W3 KaTajaora 3aJaHuil Ha
oOpasoBaTenbHOM nopTaie https://ege.sdamgia.ru/prob-catalog B pa3nene «Karanor
3amanuii» no teme «CBsi3HbIN rpad), AEpeBO, UK Ipad Ha MIIOCKOCTHY.
dopma oT4eTa: YCTHHIM OTYET 110 PEUICHUIO 3a/1a4.

4. TH®OOPMAIIMOHHOE OBECIIEYHEHHUE
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4.1. IleuaTHble U3TAHNUA:

OcHoBHBIE:

O-1 bammakoB M.M. MartemaTtuka: yudel. /uisl CTyHd. YUPEKICHUN Cperl.
npod. obpazoanus / M. W. bammakoB. — 7-e u3a., crep. — M.: WUznarenbckuii
HeHTp «Akagemusi», 2020. — 256 c.

JlonmosiHUTEIbHBIE:

J1.1. boromonoB H.B. [Ipaktuueckue 3aHATHS O MatemMaTuke. B 2 yacTsax.
Y.1: yueOHOoe mocobue st cpenHero npodeccuoHanbHoro odbpasonanus / H.B.
boromosnos. — 11-e u3n., nepepabd. u nomn. — Mocksa: U3aarensctBo FOpaiit, 2023.
—326c.

J1.2. boromonoB H.B. [IpakTuueckue 3aHATUS IO MatemMaTuke. B 2 yacTsax.
Y.2: yuebHOe mocobue mjisg cpenHero npodeccruoHaibHOro oopaszoBanus / H.B.
boromonos. — 11-e u3n., mepepabd. u momn. — Mocksa: U3gatenscTBo FOpaiit, 2023.
— 251 c.

4.2. DyeKTPOHHbIE U31aHNs (3JIEKTPOHHbIE Pecypchl):

1. bammakoB M.U. Maremaruka: yde0. s CTyHd. YUPSKIACHUU CPEI.
npod. obpazoanus / M. W. bammakoB. — 7-e u3a., crep. — M.: M3narenbckuii
neHTp «Axkagemus», 2020. — 256 c. - ObC «Akanemus».

2. OOpa3oBaTenbHBIi  HOpTajn  JJisi  HOATOTOBKH K dK3aMEHaM
https://oge.sdamgia.ru

3. Poccuiickas snekTpoHHas 1mkosa https://resh.edu.ru
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JUCT UBMEHEHUHA U JONNOJIHEHUH, BHECEHHBIX B
METOINYECKHUE YKA3ZAHUSA

Ne HU3MCHCHUSA, 1aTA BHCCCHUS, Ne CTPpaHMIbI ¢ USMCHCHUEM

IS0 Crajo

OcHoBanue:

Iloanucek JIula, BHECHICTro UI3BMCHCHUSA
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