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[Tporpamma pa3paboTaHa Ha OCHOBE

denepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTAaHAAPTA CPETHETO OOIIETro
oOpazoBaHus,

®denepanbHOTO  TOCYJAapPCTBEHHOTO  00pa30BaTENBHOTO CTaHAApTa CPEIHETO
npodeccronanpHOro 06pazoBanus o crenuaibHocTH 19.02.12 TexHoIoTus IPOAYKTOB
MATAHUSI JKABOTHOTO TIPOMCXOXKJICHUS, YTBEPKACHHBIM MPHUKa30M MUHUCTEPCTBA
npocsenieHus Poccuiickort @enepamnuu ot 18 mas 2022 r. N 343,

OCHOBHOU MpodecCHOoHaTbHONW 00pa30BaTEIbHOM MPOTPaMMbl MO CHEIUATBHOCTH
19.02.12 TexHonorus npoayKTOB MUTAHUS )KUBOTHOTO IPOUCXOXKACHHUS,

MpUMEpHON  pabodeil  mporpaMmbl  00IIE00pa30BATEILHON  AUCITUTUIMHBI
«Marematuka» s 1podecCHOHANbHBIX  00pa30BaTEIbHBIX OopraHu3aIui,
yTBEpKIEHHOW Ha 3aceqaHu CoBeTa Mo OLEHKE COJEpKaHUs M KauyecTBa MPUMEPHBIX
pabounx mporpamMMm 0O0Ie00pa30BaTEILHOIO0 U COIMAIbHO-TYMaHUTAPHOTO IIMKJIOB
cpeanero npodeccruonanbHoro oopazoBanuss ®I'bOY JITIO UPIIO. IIpotokon Ne 14 ot
«30» Hos16pst 2022 T.

paboueld mporpaMMmbl BOCIHTAaHHUS 10 crnenuaibHocTu 19.02.12 TexHomorus
MPOJAYKTOB MUTAHUSI 5)KUBOTHOTO TTpOoUCX0xaeHus, 2023 r.
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1. IACIIOPT PABOYEN TPOT'PAMMbBI YUEBHOM JIUCHUTLIMHBI
MATEMATHUKA
1.1.061acTh NpUMEHEHHs] TPOr PAMMBI.
Pabouas mporpamma y4eOHON JAMCLUMIIMHBI SIBJISIETCS. YacThblO OCHOBHOM

npodeccuoHanbHOM o0pa3zoBarenbHON mporpammbl B cootrBercTBUU ¢ GI'OC CIIO mo
cnennaidbHOCTH 19.02.12 TexHOMOTHS MPOAYKTOB MUTAHUS KUBOTHOTO TPOUCXOKACHUS,
Bxomsamed B ykpymHeHHyro rpymmy 19.00.00 IlpompinmieHHass SKOJIOTHUS |
ouorexnonorud. Ilpodpuns mnomyyaemoro npodeccHoOHAIBHOIO O0pa3oBaHUs -
TEXHOJIOTMYECKHU .

PabGouass mporpamMma yueOHON aucHUIUIUHBI «MartemaTuka» MOXKET OBbITh
WCTIOJIb30BaHa B YCIOBHSIX JTUCTAHIIMOHHOTO OOYYEHHS W C MMPUMEHEHUEM SJICKTPOHHBIX
00pa3oBaTebHBIX TEXHOJIOTH.

1.2 MecTto y4eOHOH JUCHMIUVIMHBI B CTPYKType OCHOBHOW mNpo@eccuoHAIbHOM
o0pa3oBaTe/ibHOII MporpamMMmepl. paboyasi mporpamMma oOIe00pa3oBaTeIbHON yueOHOM
TUCHUIIIUHBL  «MartemaTuka»  SBJSETCSd YacThlO OCHOBHOM  MpodecCHOHATbHOU
oOpazoBatenbHoi  mporpammbl  [ITICC3  mns CpelHero  MpoQeccUOHaIbLHOTO
o0pa3oBaHHUsl M BXOAHWT B COCTaB OOIIUX 00I1€00pa30BaTEIbHBIX yU€OHBIX AUCITUTLINH,
dbopmupyeMbIx U3 00s3aTenbHBIX TpeaMeTHhIX obmacteit PI'OC cpeanero oobiiero
oOpazoBanusi, ana  crneuuanbHocter  CIIO  cooTBercTBytomiero  npoduis
npodeccuoHanbHOTr0 00pa3oBaHMS.

1.3. Heam n 3a1a4u y4eOHOM JUCUMILJIMHBI — TPeOOBAHMS K pe3yJibTaTaM OCBOCHHS

y4eOHOM TUCUMIIUHBI:

PaGouas mporpamMma opreHTHpPOBaHA Ha JOCTHXKEHUE CIeAYIONINX Leseil:

¢ (opMuUpOBaHHE NMPEACTABJEHHUI O MaTEMaTHUKE KaK YHUBEPCAIbHOM SI3bIKE€ HAYKH,
CpEJICTBE MOJICTTUPOBAHUS SIBJICHUM U MTPOLIECCOB, 00 MAEIX U METOJIaX MaTEMAaTUKH;

e pa3BuTHe  JIOTHYECKOTO  MBIIUICHHS,  IPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
ANITOPUTMUYECKON KYJIBTYpbl, KDUTUYHOCTH MBIILICHUS Ha YpPOBHE, HEOOXOAMMOM
g Oynymiel npodeccuoHanbHON NeSTENbHOCTH, IS MPOAOHKEHUS 00pa30BaHUs U
caMo00pa3oBaHMs;

e OBJaJeHHEe MATeMATHYeCKUMH 3HAHUSIMM W YMEHHMAMH, HEOOXOTUMBIMH B
MOBCETHEBHOW JKU3HU, UISI U3YYEHHUS! CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCLHUILINH
Ha 0a30BOM YypOBHE W JUCHHUIUIMH NPOGECCHOHAIBHOTO IUKIA, IS TOTy4YeHUs
oOpa3oBaHusi B 001acTsIX, HE TpeOyoUUX YIIyOJeHHOW MaTeMaTH4eCKOn
MOJATOTOBKY;

® BOCHUTAHME CPEICTBAMU MAaTEMAaTUKU KYyJbTYpPbl IMYHOCTH, TOHUMAHUS 3HAYMMOCTH
MaTEMAaTHKHU JJI1 HAyYHO-TEXHUYECKOro MPOrpecca, OTHOLIEHUSI K MAaTEMaTHUKE KaK K
4acTH OOIIEYETIOBEYECKON KYyJIbTyphl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHUA
MAaTEMATHKH, 3BOJIFOLIUEN MAaTEMAaTUYECKUX UEH.

OcBoeHue cojaepkaHusi yueOHOW AMCHMIUIMHBI «MareMaTuka» oOecreunBacT
JOCTHKEHHE CTYAECHTAMU CIEAYIOIIUX PE3YIbTATOB:



" JIMYHOCTHBIX:

c(hOpMHUPOBAHHOCTH TPEJICTABICHUI O MAaTEeMAaTHKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKH, CPEJICTBE MOJICTTUPOBAHUS SIBIICHUIA U TIPOIIECCOB, HJICIX U METOJaX MAaTECMATHKH;

MOHMUMAaHKNE 3HAYMMOCTH MaTEMAaTHKH I HAyIHO-TEXHUUYECKOTO TIporpecca,

c(hOpMHUPOBAHHOCTH OTHOIICHHS K MaTeMaTHKE KaK K YaCTH OOIIECYEIIOBEYCCKOM
KyJIbTYphl dYepe3 3HAKOMCTBO C HCTOpHUEH pa3BUTUS MaTEMaTHKH, D3BOJIONUCH
MaTeMaTHUUYECKUX UCH;

pa3BUTHE JIOTUYECKOTO MBIIIICHUSI, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
QITOPUTMUYECKON KYJIBTYphI, KpUTUIHOCTH MBIIMUICHUS HAa YPOBHE, HEOOXOIUMOM JUIsS
Oynymeil mnpodecCHOHANbHONW NEeATeNbHOCTH, JUIsl TPOJOJDKEHUS OO0pa3oBaHUs U
caMmoo0Opa3oBaHus;

OBJIAJICHUE MATEMAaTHYCCKUMHU 3HAHMSIMH W YMCHHUSAMH, HEOOXOIUMBIMH B
MTOBCEHCBHOM KHM3HU, JUII OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JUCIMIUIMH TTPO(HECCHOHAIBHOTO IUKJIA, JUIS TOJydeHus oOpa3oBaHUs B 00JacTsIX, HE
TpeOYIOIMKX yrIyOJICHHOW MaTeMaTHYeCKON OATOTOBKH;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSDKEHUU BCEH KHU3HU; CO3HATEIIPHOE OTHOIICHHUE K HETIPEPHIBHOMY 00Pa30BaHUIO
KaK YCJIOBHIO YCIICITHOM MPOodeCCUOHAILHON M 00IEeCTBEHHOM JCSITCIILHOCTH,

TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPUYECKON U OTBETCTBEHHOM
NeSITEIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJIHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTebHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, MPOSKTHOW U
JIPYTUX BUJAX JEATEIbHOCTH;

OTHOIIEHHE K MPOodEeCCUOHATBHON JesTENbHOCTH KaK BO3MOXKHOCTHU Y4YacTHS B
PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHATIBHBIX POOIEM;

" MeTanpeIMeTHBIX:

yYMEHHE CaMOCTOSITENIHO OIMpPENEesaTh 1eNId ASSTEIbHOCTH U COCTABIATH IJIAHBI
NeSITEIBHOCTH; CaMOCTOSITEJIbHO OCYIECTBISATh, KOHTPOJIHPOBATh U KOPPEKTUPOBATH
NeSITEIbHOCTD; UCTOIB30BaTh BCE BOZMOXKHBIE PECYPCHI ISl TOCTHXKEHUS TTOCTABIIEHHBIX
neine M peanusaldd TUTAHOB JESITENIbHOCTH, BBIOMpPATh YCHEIIHbIE CTpaTerud B
Pa3IMYHBIX CUTYyallMsIX; YMEHHE TMPOAYKTUBHO OOIIAaTbcs W B3aMMOJCHCTBOBATh B
mpolecce COBMECTHOM JAESITeNbHOCTH, YYUTBHIBATH TO3HUIMH JAPYTUX YYaCTHUKOB
JeSITENIbHOCTH, 3PGEKTUBHO pa3pemiaTh KOHMINKTHI,

BJIQJICHUEC  HAaBBIKAMH  TO3HABATEJIbHOW, Yy4eOHO-HCCIIEIOBATENILCKOW |
MIPOEKTHOMN JESATENHHOCTH, HABBIKAMU pa3pelieHus npobiaemM; CnocoOHOCTh U TOTOBHOCTh
K CaMOCTOATEILHOMY IOMCKY METOJOB PEIICHHUS MPAaKTHUYECKUX 3a]a4, MPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

TOTOBHOCTh U CIOCOOHOCTh K  CAMOCTOSITENIbHOM  MH(OPMAIMOHHO-
MO3HABATEILHOW JEATENLHOCTH, BKJIIOYAash YMEHHE OPHUCHTHPOBATHCS B Pa3IUYHBIX
MCTOYHUKAX WH(OPMAINH, KPUTUYECKU OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAIIHUIO,
MOJIy9aeMYI0 U3 Pa3TUYHBIX HCTOYHHKOB;



BJIAJICHUE S3BIKOBBIMM CPEJICTBAMH: YMEHME SICHO, JOTUYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3pE€HUs, HCIOJIb30BaTh aJCKBATHBIC A3BIKOBBIE CPEIICTBA;

BJIaJICHHE HaBBIKAMM I103HABATEIbHOMN peieKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3yJIbTAaTOB M OCHOBAHWM, TPAHUL] CBOETO
3HAHUS Y HE3HAHUS, HOBBIX ITI03HABATEIBHBIX 3a/1a4 U CPEACTB ISl UX TOCTUKECHUS;

LEJeYCTPEMIICHHOCTh B TMOMCKaX M NPUHATUU pPELIEHUH, COOOpa3UTEIbHOCTD
WHTYUIWA, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX IIPEACTABICHUM; CIIOCOOHOCTH
BOCIIPUHUMATB KPACOTy ¥ TAPMOHUIO MHPA;

" p[peaMeTHBIX:

chOopMUPOBAaHHOCTh  TPEACTABICHUNH O MaTEeMaTUKE KaK YacTH MHPOBOM
KyJIbTYphl U MECTE€ MaT€MaTUKH B COBPEMEHHOM IUBUIM3ALMHU, CIOCO0AX OMUCAHUS
SBJICHUN PEAIIbHOTO MUpPa HA MAaTEMAaTUYECKOM SI3bIKE;

c(OpMHUPOBAHHOCTh MPEACTABICHUA O MATEeMAaTUYECKUX TMOHATHUAX Kak
BAKHEMIINX MATEMaTUYECKUX MOJENAX, MO3BOJISIOIIMX ONUCHIBATh M U3y4aThb Pa3HbIE
MPOLIECChl U SIBJICHUS; TOHMMAaHUE BO3MOYKHOCTHM AKCMOMAaTHUYECKOTO ITOCTPOCHHUS
MaTeMaTU4ECKUX TEOPUIL;

BJIQJICHUE METOJAaMHU JI0Ka3aTEeIbCTB M QJITOPUTMOB PEIICHUS, YMEHUE HX
MIPUMEHATH, IPOBOJUTH TOKA3aTEJIbHBIE PACCYKICHHS B XO/I€ PELICHUS 3a/1a4;

BJIQJICHUE  CTAaHJApPTHBIMM  [pPUEMaMH  PEIICHUS  PALUOHAIBHBIX U
UPPALMOHAIIbHBIX, ITOKa3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUU H
HEPaBEHCTB, MX CHUCTEM; MCIOJb30BAaHUE TI'OTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM
YHUCIIe JIs TOMCKA MYTH PELIEHUs U WIUTKOCTPALMU PEIICHUS] YPAaBHEHU U HEPABEHCTB;

c(hOpMUPOBAaHHOCTD IIpeACTaBICHUI 000CHOBAHHBIX MIOHSATHSIX
MaTEMaTHUYECKOr0 aHajlih3a M MX CBOWMCTBAaX, BIIAJICHUE YMEHHUEM XapaKTepU30BaTh
noBejicHHe (YHKIUHM, MCIOJIb30BaHKUE MOJYUYEHHBIX 3HAHHUM UIs OMHCAHMS W aHajIu3a
peabHbIX 3aBUCUMOCTE;

BJIQJICHUE OCHOBHBIMM TMOHATHSMHU O IIOCKUX M  TPOCTPAHCTBEHHBIX
reoMeTpUYeCcKX (PUrypax, uX OCHOBHBIX CBOWCTBAX;

chOpMUPOBAaHHOCTh yMEHHsI paclo3HaBaTh TIeOMETpUYECKUue QUrypbl Ha
yepTexax, MOJENSIX M B peaJbHOM MHpE; MPUMEHEHHE U3YUYEHHBIX CBOICTB
reoMeTpuueckux ¢uryp u Gopmya Ais pemieHuss TeoOMETPUYEeCKHX 3aiad M 3afad ¢
MIPAKTUYECKUM COJICPKaHUEM;

chOpMHUPOBAaHHOCTh TPEJCTABICHUI O TMpoIreccax M SIBICHHUSIX, HMEIOIINUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHpE,
OCHOBHBIX TMOHATHUSAX DJJIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHMH HaxXxOAUTh U
OLICHUBATh BEPOSTHOCTH HACTYIJICHHS COOBITUH B TMPOCTEHIIMX MPAKTUYECKHX
CUTYalMsIX U OCHOBHBIE XAPAKTEPUCTUKH CIIyYalHbIX BEJIMYMH;

BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMMm IIpU
pelIeHnN 3a1a4.



BbIyCKHUK, OCBOMBIIMH y4deOHYIO AMCUMIUIMHY «MareMatuka», HOJDKEH 00JaaaTh
00IIMMM KOMIIETEHIUAMM, BKITIOYAIOUIUMH B €05l CHOCOOHOCTH:

OK O01. BeiOupate cnocoObl pemieHus 3afad MNpOPECCHOHATBHON AESITEIbHOCTH
MPUMEHHUTENBHO K Pa3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp30BaTh COBPEMEHHBIE CpPEICTBA IOWUCKA, AHAIM3a W WHTEPHPETALMHU
uHpopMauMu ¥ UHGOOPMALMOHHBIE  TEXHOJOTMWM  JUISl  BBIOJHEHUS  3a4ay
npo¢eCcCUOHaTBHOMN ACSITEIHHOCTH;

OK 03. [1nannpoBaTh U peann3oBbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U JINYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO JESITENIbHOCTh B  MpPOQEecCHOHaIbHON  cdepe,
MCIOJIb30BaTh 3HAHMS MO (PUHAHCOBOM TIPAMOTHOCTH B PAa3lIMYHBIX JKU3HEHHBIX
CUTYaLIUAX;

OK 04. D¢ dexkTuBHO B3aUMOJIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBisITh YCTHYIO M MMCbMEHHYI0 KOMMYHHKAIMIO Ha TOCYJApPCTBEHHOM
a3bike Poccuiickoit denepanyini ¢ yueTroM 0COOEHHOCTEH COIUANbHOIO M KYJIbTYPHOIO
KOHTEKCTA;

OK 09. Ilonb3oBarbest mpodeccHoHaIbHOM JOKYMEHTalMeld Ha TOCYJIapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

Boinycknuk, ocBouBmuii nporpammy OVYJ1.04 Maremaruka, AOMKEeH 00agaTh
JIMYHOCTHBIMH Pe3yJIbTATAMM B COOTBETCTBUU ¢ pabouell mporpaMmMoil BOCIUTAHHUS 110
cnenranbHocTh 19.02.12 TexHomorus npoayKTOB MUTAHUS )KUBOTHOTO MPOUCXOKIACHUS
JIP 3. Oco3Haromuii 3HaYUMOCTb CHUCTEMHOIO TIIO3HAHMS MHUPA, KPUTHYECKOIO
OCMBICJICHHSI HAKOIIJIEHHOTO OIIBITA.

JIP.9. DKOHOMUYECKH aKTUBHBIHN, IPEANPUUMUMUBBIN, TOTOBBIN K CAMO3aHATOCTH

JIP 10. CriocoOHbIi B MG POBOI1 cpelie UCII0JIb30BaTh pa3ndHble HU(PPOBbIE CPEACTBA,
NO3BOJIAIOIIME BO B3aUMOJEHCTBUHM C JPYIMMH JIIOABMHM JOCTHTaTh IIOCTaBICHHBIX
nened; crTpemsAmMiics K (QOPMHpPOBAaHMIO B CETEBOM Cpelae JIMYHOCTHO U
npo¢eCCUOHAIBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEIa.

JIP 12. CriocoGHbII UCKaTh HY)KHbIE UCTOYHMKH MH(GOpPMAIMK U JaHHbIE, TeHEPUPOBATh
HOBBIE UJIEU JUIs pelleHus 3ajad HUu(ppOBOIl SKOHOMHUKH, MEPECTPAUBATh CIOKUBIIHECS
criocoObl pelIeHusl 3a/1ay, BBIIBUTATh ajlbTEPHATHUBHBIC BAPUAHTHI JEHCTBUH C LIEIbIO
BBIPAOOTKM HOBBIX ONTHUMAJIbHBIX AJTOPUTMOB; MO3UIIMOHUPYIOUINI cebsi B CeTH Kak
PE3yJIbTATUBHBIN U IPUBJIEKATENIBHBIN YUYaCTHUK TPYAOBBIX OTHOLLIEHUI

CopepxaHue AUCUUIIMHBI HMMEET MEXIPEIMETHBIE CBSI3M C JUCLUIUIMHAMU
o011e00pa3oBaTENbHOTO KUKIIA — PU3KKA, HHPOPMATHKA.

JUis JTydmiero yCBOGHHMsS y4eOHOro Marepuala ero H3JI0XKEeHHEe Heo0X0AuMOo
MPOBOJIUTH C MPUMEHEHUEM TEXHUYECKHUX CPEACTB 00y4eHUs, BUACO-, Ay AUOMATEPHAIIOB,
COBPEMEHHBIX ITPOrPaMM KOMITBIOTEPHOI'O IPOEKTUPOBAHUS.

Kypc obecrieueH MeTOIUYECKMMH MMOCOOMSIMH M YKa3aHUSAMU K BBIOJHEHUIO
MPAKTHYECKUX PadOT, B TOM YHCIE B YCIOBUSIX MPUMEHEHHS JIEKTPOHHOTO OOydeHUs U
IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.



1.4. KosiuuecTBO YacOB Ha OCBOEHME nporpamMmmal yqeﬁﬂoﬁ AUCIUIIJINHBI

y4ueOHOM Harpy3Kku oOydarolerocst Bcero — 264 yaca, B TOM 4UCJI€:
BO B3aMMOJEHCTBUU C MpenoaaBaresieM - 264 vaca.

2. CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCHUIJIUHBI

2.1. O0beM y4eOHOI AUCHUILIMHBI M BUbI Y4eOHOH padoThI

Bua y4yeoHoii padoTbl

O0neM yacoB

VYyebnas Harpyska (Bcero) 264
Bo B3auMopelcTBUU ¢ MpenoaaBaTesieM, B TOM YHCIE 264
TEOPETHUYECKOE O0yUCHHE 172
MPAKTUYECKUE 3aHATUS 80
B ToMm uncie npakTuyeckasi moAroToBKa 10
KOHCYJIbTallUU 6

dopma KOHTPOJISI - DK3aMEH 6




2.2. TemaTuyeckuii V1aH U cogep:xanue yyeOHon qucuumianasl MATEMATHUKA

HaumenoBanue Coaep:xkanmne y4eOHOro MmaTepuaJia, npakTudeckue padorsl, O0bem Yposennb
pa3aesioB U TeM CaMOCTOSITeJIbHasl pa6oTa 00y4arouuXxcst 4acoB OCBOCHMA
1 2 3 4
BBenenue Copaep:xxanue yueOHOro MarepuaJia
MaremaTuka B HaykKe, TEXHUKE, HIKOHOMHUKE, HH()OPMAIIMOHHBIX 2 1
TEXHOJIOTUSIX M MPAKTUYECKOH aedarenbHOCTH. Llenu u 3amaun u3yueHus
MaTeMaTUKU B YUpEeKIACHUAX Ha4yaJIbHOTO u CPEIHETO

npodeccuoHanbHOro 00pa3oBaHMUs.

B3aumMocBs3p MaTeMaTUKH C JPYTUMHU OONACTSIMH 3HaHWK. Poib u
MECTO MaTEMAaTHKH B MPOIECCE OCBOCHHSI OCHOBHOM MPO(ECCHOHAIBHOM
o0pa3oBaTeIbHOM  MpPOTpaMMbl 10  CICIUAIBHOCTH W B cdepe
npo(hecCHOHAIBHON ACSITEIbHOCTH TEXHUKA

emn, 3amaum, OOBEKTHI M CpEACTBA W3YYCHUS MaTeMaTHKH.
TpeGoBanus, MpeAbSBIsSEMBbIC K CTYICHTAM.

1
Paznen 1. Aareopa 122
Tema 1.1. PazButne Conep:xaHne y4eOHOro MaTepuaJia 14
NOHATHS 0 YUCJIe
Llenble, pauiOHaNbHbIE, ACCTBUTENbHBIE YKciia. MaTemMaTH4ecKue 2 2
1 JEUCTBHSI C YHCIIAMH.
[Tpubnuxennsie Beruncinenus. [IpaBuna okpyrieHus pe3yabTaToB 2 2
2 n3MepeHnil. JIelcTBUs ¢ MPUOIMKEHHBIMU YU CIIAMU.
O06paboTka SKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB. AOCONIIOTHAS U 2 2
3 OTHOCHTEJIbHAs! TOTPETHOCTH.
IIpakTHyeckas padora Ne 1. 2/2nm
4 Marematudeckue AeHCTBHS ¢ YuciaMu. [IpuOamKkeHHbIC BRIYUCICHNUS.
KommiekcHbie uncina. JlelcTBust HaJ KOMIJIEKCHBIMU YHCIIAMU. 2 1
Kommuiekcnast miockocts. M300paskeHne KOMITJIEKCHBIX YUCeI Ha 2 1
6 KOMILJIEKCHOU TJIOCKOCTH.




IIpakTuuyeckas padora Ne2. 2 3
7 Brrurcrienne u npuMeHEeHHe KOMITJICKCHBIX YHCElL.
Tema 1.2. Kopun, Coneprxkanne yueOHOTO Marepuaia 22
CTEeIeHHU M JOrapu(pMbl Kophn n crenenn. Kopau HaTypanpHOM CTENEHU U3 YKCIA U UX 2 2
1 CBONCTBA.
CreneHu ¢ pallMOHaIbHBIMU MTOKA3aTEIAMU, X CBOKMCTBA. CTENEeHU ¢ 3 1
JIEACTBUTEIIbHBIMU MMOKA3aTEJSIMU, UX CBOMCTBA.
2 O0600111eHHOE TOHSTHE CTETEHHU.
3 [IpeoGpa3oBaHue BbIpaKeHU, COAECpKAILUX CTENEHN U KOPHHU. 2 1
IIpakTnyeckas padora Ne 3. 2 2
Kopnu u crenienn. [IpeoOpa3oBanue BIpaXKCHHUI COACPKAIIUX CTCIICHH
4 Y KOpHH.
[Tonsitue norapudma. Jlorapudm uncna. Jlecarnynbie u HaTypaibHbIE 3 1
5 JOTapU(pMBI.
[IpaBuina nerictBuii ¢ norapudgmamu. OCHOBHOE JIoTapuPpmMuIecKoe 2 1
6 TOXIECTBO.
7 [Tepexon kK HOBOMY OCHOBaHHIO. 2 1
8 JlorapudmupoBaHue U TOTCHIIUPOBaHUE. 2 1
9 [IpeobpazoBanue gorapuMUIECKHUX BHIPAKCHUH. 2 1
IIpakTuyeckasi padora Ne4. 2 3
[IpeoGpazoBanue norapupmMuueckux BoipaxxeHui. JlorapudmupoBanue
10 ¥ TTIOTEHITMPOBAHUE.
Tema 1.3. ®yHKIIUH, HX Conep:xkanne yueOHOro MarepuaJjia 14
CBOMCTBA U IPapuKHU
1 Oynkiun. O61acTh onpeAeneHuss 1 MHOKECTBO 3HAYCHHI;, rpaduk 3 2
dbyHKIIMYN, TOcTpoeHue rpadukoB GyHKIUHN, 3aJaHHBIX Pa3TMYHBIMU
crioco0amu.
2 I'padmueckas naTepnperanus pyHkuuii. CBOWCTBA PYHKINU: 3 2

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb,
NepuoIMYHOCTh. MccnenoBanne QyHKIHIA.
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3 O6parnsie pynkiuu. O01acTh ONpeneneHus U 001acTh 3HAUCHUM 2
oOparHo#i ¢pyHkuuu. ['paduk oOpatHoil pyHKIMN. AprudmeTnueckue
onepanuu Haa GyHkumsiMu. CnoxHas QyHKIUS (KOMIO3UIIMS).
4 [IpeoGpaszoBanus rpadukos. [lapannenbHblil IEpeHOC, CAMMETPHUS 4
OTHOCHTEJIHHO 0CEH KOOPAWHAT U CUMMETPHS OTHOCUTEIIEHO Havdaa
KOOPAWHAT, CAMMETPHS OTHOCUTEIHFHO MPSIMOH Y= X, pacTsDKEHHUE U
CXKaTHE BJOJIb OCEH KOOPAUHAT.
) IIpakTnyeckass padéora Ned. 2
[TocTpoenue u uccnenoBaHue rpauKoOB CIOKHBIX U OOPATHBIX
¢dbynxuuit. [lpeobpazoBanus rpadukos.
Temal.4.Crenennnie, | ComepikaHue yueOHOTO MaTepuana 14
noKa3aTeJbHbIC U 1 Crenennas QyHkius, e€ cBoMCTBa U rpaduK. 2
Jorapu(pmMuiecKue [TokazarenbHas GyHKIMS, €€ CBOMCTBA U rpaduK. 2
bynxkumnun 2
[IpeoOpa3oBaHme CTENEHHBIX U TIOKA3aTEIbHBIX BBIPAKECHUH. 3
3
Jlorapudmuueckas QyHkius, e€ cBocTBa U rpaduk. 2
4
[IpeoGpazoBanus rpadMKOB CTEIIEHHOM, MOKAa3aTeIbHON U 3
5 JorapuMuIecKoi GyHKIIUH.
IIpakTuyeckasi padora Ne6. 2
[TocTpoenue rpaduKoB CIOKHBIX CTENEHHBIX, TOKA3aTEebHBIX U
jgorapu@mudeckux GYHKIUNA ¢ TOMOIIBIO TPe0OPa30BaHMIA.
6 HccnenoBanue GpyHKIU.
Tema 1.5 OcHoBBI Conep:xanne y4eOHOro MmaTepuaJia 34
TPUTOHOMETPUH Panuannas mepa yria. BpamarensHoe npmxenue. CUHYC, KOCUHYC, 3
Tpuronomerpuyeckue u 1 TAHI'€HC U KOTAHI'€HC YUCIIa.
obpatHbIe OcHOBHbIE TPHTOHOMETPHYECKHE TOXKAECTBA. 3HAKU U 3HAUCHUS 3
TPUTOHOMETPUYECKHE 2 TPUTOHOMETPUUECKUX (YHKLUI.
Gynxuun 3 dopMyJIBI TIPUBEIACHHUS. 2
4 Cunyc, KOCHHYC M TaHT€HC CYMMBI U Pa3HOCTH JIByX yTJIOB. 2
5 Cunyc 1 KOCHHYC J1BOMHOTO yriia.@opMyJsibl MOJIOBHHHOTO YTJIA. 2
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IIpakTuyeckasi padora Ne7. 2 1
[IpeoOpazoBaHus CyMMBbI TPUTOHOMETPUUECKUX (DYHKIIMI B
6 MIPOU3BEJICHUE U MPOU3BEICHUS B CYMMY.
IIpakTuyeckas padora Ne§. 2 2
7 [IpeobpazoBanust MPOCTEHIITUX TPUTOHOMETPUUECKUX BHIPAKEHU.
8 CgoiicTBa u rpa@uKu TPUTOHOMETPUUECKUX (PYHKITUN. 3
IIpakTuyeckas padora Ne9. 2
[TocTpoenue rpadKOB CIOKHBIX TPUTOHOMETPUUECKUX (HYHKIIUH C
9 oMOMIbI0 ITpeoOpazoBanuil. MccnenoBanue GpyHKIMiA.
10 O6parnbie TpuronoMerpuyeckue ¢pyakuun. CBoncTBa U rpaduku. 3 1
11 VYpaBHeHuUs SINX=a u COSX=a, UX PEIICHHE. 2 1
12 VYpaBuenus tgx=a u ctgx=a , ux pemnieHue. 2 1
IIpakTn4yeckas padora Nel0. 2 2
Pemenue npocrenimmx TPUroHOMETPUYECKUX YPABHEHUN U
13 HEPaBEHCTB.
14 IMpakTnyeckasi paéora Nell. 2 9
Pemenue npocTelmmx TpUroHOMETPUUECKUX YPABHEHUI.
15 IMpakTnyeckasi padora Nel2. 2 9
Pemenue npocTelmmx TpPUroHOMETPUUECKUX HEPABEHCTB.
JAuddepeHniupoBaHHblii 3a4eT 2
Tema 1.6. Conep:xaHne y4eOHOro MaTepuaJia 22
YpaBHeHus u
HEPABCHCTEA. PaBHOCHIIBHOCTh ypaBHEHUH, HEPABEHCTB, CHCTEM. PalroHanibHbIC 2 1
ypaBHeHus. Vcmonb3oBaHWE CBOMCTB H TpadukoB (QYHKIUN mpu
1 pElICHUH YpaBHEHUH .
Cuctembl ypaBHeHMI. OCHOBHBIE TIPUEMBl HUX pELIEHUS (METOJ 2 1
2 anreOpanvdeckoro CIOKEHHsI, ITOJICTAHOBKA, TpadUUECKUil METO.).
Panmonanbubie HepaBeHcTBA. lcrmonb3oBaHWe CBOWCTB M TpadUKOB 2 3

3 (GYHKIMN TpU pellieHNH HEpaBeHCTB. MeTo1 MHTEPBAJIOB.
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IIpakTuyeckasi padora Nel3. 2/2nm
Pemrenne panroHanbHBIX YPAaBHEHUN U HEPABEHCTB.
4
IIpakTnyeckas padora Nel4. 2/2nm
Pemrenne nppannoHanbHBIX YPaBHEHUN U HEPABEHCTB.
S)
IIpakTuyeckas padora Neld. 2
6 Penienune noka3aTelbHbIX YPaBHEHUN 1 HEPABEHCTB.
IIpakTnyeckas padora Nel6. 2
7 PemeHne noka3areabHbIX YPABHEHUN U HEPABEHCTB.
IIpakTuyeckas padora Nel7/. 2/2mm
8 Pemenue norapudmuyueckux ypaBHeHUI U HEPABEHCTB.
IIpakTnyeckas padora Nel8. 2
9 Pemenue norapudpMuyeckux ypaBHEHUN U HEPABEHCTB.
IIpakTuyeckas padora Nel9 2
10 Pemenue TpuroHoMeTpUUECKUX YPaBHEHUN U HEPABEHCTB.
IIpakTuyeckas padora Ne20. 2/21m
11 Pemenue TpuroHoMeTprueCKUX ypaBHEHUI U HEPABEHCTB.
Pazgen 2.Hayana MaTeMaTH4eCKOro aHajIn3a 38
Tema 2.1 Teopust Conep:xkanue yueOHOro MmarepuaJjia 8
npeaesioB [TocnenoBarensHoctu. IloHsiTHE 0O Tpeene MOCIEAOBATEIHLHOCTH. 2
CymecTtBoBanue npenena MOHOTOHHOM OTpaHUYEHHOM
1 MOCIIEZIOBATEIHLHOCTH.
[Ipenen ¢pynknuu. OCHOBHBIE TEOPEMBI O Mpeesiax (pyHKIUH. 2
2
3 Heonpenenennoctu Buga 0/0 u co/co. CriocoObI X PaCKPBITHSI. 2
IIpakTnuyeckas padora Ne2l. 2
4 Pemenue npuMepoB Ha HAX0XKJIEHUE TIPEJIETIOB.
Tema 2.2. IIponssonnasa | Coaep:xkaHue yueOHOr0 MaTepuaJia 16
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byHkunn

[IpousBonnas. Ilonarue o npon3BOAHON (PYHKIMH, €€ T€OMETPUUECKUA
u ¢usznueckuid cMpici. [Ipon3BoHbIE CYyMMBI, pa3HOCTH, IPOU3BEICHMUS,

1 YaCTHOTO.
[IpaBuno  muddepenmupoBanuss  crnoxHo  GyHKuH. (OCHOBHBIC 2
2 dopMmyibl tuddepeHnrpoBaHusl.
3 VYpaBHeHUE KacaTeNbHOU K rpa@uKy QYyHKIHH. 2
[Ipon3BoiHbIE BBICIIMX MOPAAKOB. BTOpas nponsBoHas, ee 2
4 reOMETPUYECKUI U PU3NYECKUI CMBICIT.
IpakTrueckas padora Ne22. 2
5 Pemenue npuMepoB Ha HAXOKJIEHUE TIPOU3BOTHBIX.
[Ipu3naku Bo3pacTaHus M yObIBaHUS (DYHKIHUU. DKCTPEMYM (PYHKIIHH. 2
6 UccnenoBanue GyHKINUN HA SKCTPEMYM.
HaubGonpiiee u HauMmeHblllee 3HauYeHHWE (YHKUMKM Ha  OTpeE3Ke. 2
7 Brinykiiocts 1 BoruyTocTh rpaduka GyHkiuu. Touka neperuoa.
IIpakTuyeckas padora Ne23. 2
[IpumeHeHne Npon3BOAHON K UCCIEAOBAHUIO GYHKIIUN U OCTPOCHHUIO
8 rpaduKoB.
Tema Conepxanne y4eOHOro MmaTepuaJia 14
2.3.1lepBoobpazHast u [TepBooOpa3Has u HeompeneaeHHbINH nHTerpat. Ilpocreiimme cBoiicTBa 2
HHTErpaJl HEOMNPEAEICHHBIX UHTErpajoB. MHTErpupoBaHre B KOHEYHOM BHUJIE U
1 TabJIMIIa MPOCTEHUIITNX HEONPEICTICHHBIX HHTETPAJIOB.
2 Mertoas! unterpupoBanusi. HemocpeacTBeHHOE HHTETPUPOBAHUE. 2
3 WNHTterpupoBanue METOIOM 3aMEHbBI IEPEMEHHOMN U MOACTAHOBKH. 2
IIpakTuyeckas padora Ne24. 2
4 Pemenue npuMepoB Ha HAX0KJIEHUE HEONIPEAEIEHHBIX HHTETPAJIOB.
OnpeneneHHbI UHTETPAT U €r0 NeOMETpUYECKU cMbICi. OCHOBHBIE 2
5 CBOICTBA omnpejiesieHHoro uaTerpana. @opmyna Herorona-Jleitbnuia.
IpakTuyeckas padora Ne25. IT/IT 2
BrluniciieHue onpeesieHHOro HHTerpaia pa3audHbIMU METOIaMU.
[IpumeHeHne oONpeAeNeHHOr0 MHTErpana s HaxOoXKIACHMs IUIOLIaau
6 KPUBOJIMHEWHON Tpareuuu.
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IIpakTuyeckas padora Ne26.

7 Brruncienue onpeneneHHbIX HHTErPaJoB.
Paznen 3 KomOuMHAaTOpHKA, CTATUCTHKA U TEOPUS BEPOSATHOCTEH 20
Tema3.1.9j1eMmeHTBI Copep:xkanune yueOHOro MarepuaJia 6
KOMOUHATOPUKH OcHOBHBIC TOHATHS KOMOMHATOPUKH. 3aJayd Ha TMOACYET 4YHucla 2
pa3MeleHnii, IepecTaHOBOK, coueTanuil. Pemenne 3agad Ha mepedop
1 BAPHUAHTOB.
®dopmyna OmHOMA HeroToHa. CgoiicTBa OMHOMUHAJIbLHBIX 2
2 koadurmentoB. Tpeyronpuuk [lackans.
3 IIpakTnyeckas padora Ne27. II/I1 2
Pemenne koMOMHATOPHBIX 3a7a4.
Tema 3.2. DnemMeHTHI Conep:xkanmne y4eOHOro MaTepuaJia 10
TeOPUU BEPOSITHOCTEH CoOpITHE, UCTIBITAHUE, BEPOSITHOCTH COOBITHS, CIOKEHUE U YMHOKCHHUE 2
1 BeposiTHOcTel. [loHATHE 0 HE3aBUCUMOCTH COOBITUH.
®opmyiia OJHOW BepOATHOCTH. [I0BTOpHBIE HE3aBUCUMBIE 2
2 ucnbiTanusa. Cxema u hopmyna bepnymm.
IIpakTuyeckasi padora Ne28. 2
3 Pemenue 3aa4 Ha HAXOXKJEHUE BEPOSTHOCTEM.
JluckpeTHas ciiydaiiHas BEJIMUYMHA, 3aKOH €€ paclpeIesICHUS. 2
YHucnoBele XapaKTEPUCTUKU JUCKPETHOM  CIIyYallHOW  BEJIWYHWHBI.
4 [TonsiTe 0 3aKOHE OOJIBIINX YHCE]L.
IIpakTuyeckasi padora Ne29. 2
5 Pemenue 3a1a4 Ha cOCTaBJICHUE 3aKOHA PacIpeeICHUS U BBIYMCIICHUE
YUCJIOBBIX XapaKTEPUCTUK AUCKPETHOM CIIy4aifHOW BEJIUYUHBI.
Tema 3.3. DneMeHTBI Conepxanne y4eOHOro MaTepuaJia 4
MaTeMaTH4YeCKOH [IpencraBnenue qaHHBIX (TAOJIUIIBI, TUATPAMMBI, TpaduKH), 2
CTATHCTHKH reHepalibHasi COBOKYITHOCTb, BBIOOpKA, cpeiHee apu(METHIECKOE,
1 Menuana. IloHsTue o 3aauax MaTeMaTHYECKOM CTaTUCTHKH.
IIpakTnueckas padora Ne30. 2
Pelienne npakTuyeckux 3aziay ¢ IPUMEHEHUEM METOJIOB
2 MaTEeMaTUYEeCKOM CTaTUCTHKH.
Pa3nea 4.I'eomerpus 70
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Tema 4.1 IIpsimblie u

Coaepixa

HHEC yqeﬁﬂoro MaTepuaJja

18

IIOCKOCTH B 1 AKCHOMBI CTEPEOMETPHH ¥ IPOCTEHIIINE CICACTBYUS U3 HUX. 2
NPOCTPAHCTBE
B3anMmHOEe pacnonoxkeHwe  AByX ~ OpSAMBIX B IPOCTPAHCTBE. 2
2 [TapamnenbHOCTh NpSAMON M IITIOCKOCTHU. [lapamieTIbHOCTh ITIOCKOCTEN.
[leprieHIUKYIAPHOCT MNpsAMOW W IUIOCKOCTH. [lepneHmukynsp u 2
3 HakJIOHHas. Teopema o TpEX NePHEHAUKYISIPAX.
Yronm Mexay NpsMOW M IUNIOCKOCTBIO. JIByTpaHHBIN yroul. YToa MEeXay 2
4 II0CKOCTSIMU. [lepneH MKy IIpHOCTh ABYX MJIOCKOCTEN.
['eomeTrpuueckne mpeoOpa3oBaHMsl TPOCTPAHCTBA: TapaUIeIbHbIN 2
5 NIEPEHOC, CUMMETPHUSI OTHOCUTENIBHO INIOCKOCTH.
[Inomanp OpTOroHaNBHON MPOEKIUH. 2
7 PaccrosHne mexny cKpelrBaromUMHACS IPSIMbIMH. 2
[MapannenbHoe mnpoekTupoBaHue. M3o00paxkeHne MPOCTPAHCTBEHHBIX 2
8 duryp.
IpakTuyeckas padora Ne31l. 2
9 [IpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE
Tema 4.2. Conep:xaHne y4eOHOro MaTepuaJia 18
MHoOrorpaHHuKH Bepmunsl, pedpa, rpanu MHOororpanHuka. Passeptka. MHororpaHnteie 2
1 yriibl. Beinykieie MHOTOTpaHHUKH. Teopema Diiepa.
[Ipusma. Ilpssmas u HakinoHHas npusma. llpaBunpHas npusMa. 2
[Tapamnenenunen. Ky6.Iltomaaun G0koBOW W IMOJHOW IMOBEPXHOCTH
2 MPAMON U HAKJIOHHOW TIPU3MBI.
3 IIpakTuyeckas padora Ne32. II/I1 2
Brruncnenue mioniaieii 60KOBBIX M MOJTHBIX TOBEPXHOCTEH MPU3M.
4 [Iupamupa.  IlpaBuibHas  nupamuaa.  YcedeHHas  NUpaMHIA. 2
Terpasap.ITnomans 60KOBOM U MOJHON MOBEPXHOCTH MTUPAMHUJIBI.
5 IIpakTnyeckas padora Ne33. 2
Brruricnienue mioniaieli 60KOBBIX U IMOJTHBIX ITOBEPXHOCTEH MUPAMHU/I.
6 Pewrenne 3a1a4 Ha HAXOXKACHUE TOBEPXHOCTEW MHOTOIPAaHHUKOB. 2
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Cummerpuun B KyOe, B mapaielenunene, B MpU3ME U 2
7 nupamuje. llpeacraBnenue 0 NPaBWIBHBIX ~ MHOTOTPAHHHUKAX
(TeTpanip, Ky0, OKTadip, JOJACKAdIP U UKOCAIP).
8 Ceuenus ky0a, MPU3MbI U TAPAMUJIBL. 2
9 IIpakTuyeckas padora Ne34. IT/I1 2
Brruncienue mionanei 0CeBbIX CEUEHU MHOTOIPAHHUKOB.
Tema 4.3. Tena u Copep:xkanue yueOHOro MaTepuaJia 14
MOBEPXHOCTH BpalleHHUs Hunuaap. OcHoBaHHE, BHICOTA, MOBEPXHOCTh, OOpas3yromias, 2
1 pa3zBepTka. OCEeBbIC CEUCHHS U CCUCHHS, TapaJJIeIbHbIE OCHOBAHMUIO.
IIpakTuyeckas padora Ne3S. 2
Brruucnenue mmomanyu O0KOBOW M MOJTHOM MOBEPXHOCTHU ITUIMHAPA.
2 Brruncienue miomanaeil 0CeBBIX CEUEHUI.
Konyc. OcHoBanue, BbICOTa, OOKOBasi MOBEPXHOCTh, OOpa3yroIias, 2
3 pasBepTka. OCceBbIC CEUCHHS U CCUCHMS, TapaJlJIeIbHbIE OCHOBAHMUIO.
VYceuennbiit koHyc. OcHOBaHME, BBICOTa, OOKOBasi MOBEPXHOCTD, 2
oOpa3ytomias, pa3BepTrka. OceBble CEUSHHs] U CEUECHHUsI, MapajlieibHble
4 OCHOBAHHIO.
IIpakTuyeckas padora Ne36. 2
Boruncnenue miomanau OOKOBOM W TOMHOW IMOBEPXHOCTH KOHYcCA.
5 Brruncienune miomaaer 0CEBLIX CEUEHUH.
Map u cdepa, ux ceuenus. KacarenbHas miockocts k chepe.Yactu 2
6 KpyTa, cepsl u mapa.
IIpakTnyeckasi padbora Ne37. 2
Brruncnenue miomaan moBepXHOCTH CEPHI.
7 Brruncnienue mioniaam 0ceBOro CEUeHHUs.
Tema 4.4. U3mepennsi B | Coniepkanue yueOHOro Marepuania 8
reoMeTpuH 1 O6beM u ero usmepenue. aterpanpHas popmyna oobema. 2
®opmyinel 06beMa Kyba, MPSMOYTOJILHOTO Mapasuiefenuneia, mpru3Mbl 2
U IWUIMH]IPA.
3 dopmyel 00beMa HUpaMUIbI, KOHYCa U IIapa. 2
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IIpakTuuyeckas padora Ne38. I/I1
Boruncnenue o0beMOB Tell.

Tema 4.5 Koopannartsl u
BEKTOPBI

Bcero:

4
Coneprxanue yueOHOTO MaTepuania 12

1 [IpssmoyronpHast (IekapToBa) CUCTEMa KOOpAMHAT Ha MpPAMOM, Ha 2
TUIOCKOCTH U B TpocTpaHcTBe. DopMyna pacCTOSHUS MEXKIY ABYMS
toukaMu. KoopImHaThI cepeinHbI OTpe3Ka.

2 BexTtopel. Moaynbs Bektopa. PaBeHCTBO BEKTOpOB. ApuMernyeckue 2
orepaluu HaJl BEKTOPaMHU.

3 [Ipoeknuss Bekropa Ha ock. KoopauHatel BekTopa. [lexkapTos 2
IpsIMOYTOJIBHBIN Oa3uc. PaznokeHne BEeKTOpa M0 HAPABJICHUSIM.

4 IIpakTnyeckas padora Ne 39. 2
Perenne 3a1a4 ¢ npuMEeHEHHEM METOIa KOOPIMHAT U BEKTOPOB.

5 CkanspHoe Ipou3BeJIeHHME BEKTOPOB, €ro cBoictBa. CkasipHOe 2
NPOU3BEJCHNE BEKTOPOB B KOOPJAUHATHOM (hopMe. YTosl MEXKAY ABYMsI
BEKTOpPaMHU.

6 IMpakTyeckasi padora Ned0. 2
Pemenue 3ajjau ¢ NpUMEHEHNEM CKAJISIPHOTO MTPOU3BEJICHHS] BEKTOPOB.

KoncyabTanuu (pacnucarthb) 6
JK3aMeH 6
264
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3. YCJI0OBUA PEAJIMZALIMU TPOTPAMMBI INCHUTIJIMHBI

3.1. TpeOGoBaHusi K MUHUMAJIBHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecIeYeHuIo
Jns peanuzanuu y4eOHOW AMCHUIUIMHBI UMEETCS B HAJUYUU Y4YEOHBIA KaOWHET

«Marematuka».

OoOopynoBanue y4eOHOro KaOUHeTa:

- HIOCAA0YHBIC MCCTA IO KOJIUYCCTBY o6yqa}0m1/1xc;1;

- pabodee MeCTO MpenoaBaTels;
- KOMIUIEKT Y4eOHUKOB;

- 00bEMHBIE MOJICJIN MHOT'OI'PaHHUKOB W TCJI BpalllCHH .

TexHuyeckue cpecTBa 00y4eHHU:

- KOMITBIOTEP.

3.2. UndopmanmnonHoe odecnevyeHne 00ydeHust

OCHOBHBIC HCTOYHUKH:

HNanasH, A. A. Matematuka : yueOHuk / A.A. Jlanasa. — 3-e u3., ucrp. u JOIIL.
— Mocksa : UTHOPA-M, 2023. — 544 c¢. — (Cpeanee npodeccuoHaibHOE
obpazoBanmue). - ISBN 978-5-16-012592-3. - Tekcr : anexkrponHsid. - URL:
https://znanium.com/catalog/product/1891827

bapnaymikun, B. B. MatemaTtrka. D1eMeHTHI BBICIICH MaTEMATHKH : YUeOHUK : B
2 Tomax. Tom 2 / B.B. bapnymkun, A.A. [IpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpennee npodeccruonanibHOE 00pa3oBaHue). -
ISBN 978-5-906923-34-9. - Tekcr : anexkrponHsbIid. - URL:
https://znanium.com/catalog/product/1817031 (mara oopamenus: 18.01.2022). —
Pexxum pgoctyna: mo moamnucke.

I[OHOJIHI/ITG.]'II)HI)IE HCTOYHHUKMU:

[Mumosa, JI. 1. Maremaruka: yue6Hoe mocoodue / JI.W. Illumosa, A.E. IlIumoB. —
MockBa : HUH®PA-M, 2020. — 238 c. — (Cpennee mnpodeccuoHalbHOE
obpaszoBanme). - ISBN 978-5-16-014561-7. - Tekct: osnekrponHbii. - URL:
https://znanium.com/catalog/product/1127760 — Pexum 10ocTyIa: 1Mo MOIIUCKe.

A.H. Konmoropo, A.M. A6pamos, FO.Il. dymuunein u ap. Anrebpa u Haudana
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA INCHUIIJIMHbI

Koutpoar # omeHka pe3yJbTaTOB  OCBOCHHMS  yuyeOHOM  JAMCIUIUIMHBI

OCYIIECTBIISIETCA MPENOAABATENIEM B MPOLIECCE MPOBEACHUS NPAKTUYECKUX 3aHATUN U
KOHTPOJIbHBIX PpalOT, TECTUPOBAHHUS, a TaKKe BBIMIOJIHCHUS OOyYarOIIMMUCS
VHIUBUyaJIbHbIX 3aJaHUM, MPOEKTOB, HMCCIEAOBAHUI, B TOM YHUCJIE B YCIOBHSIX

MNPUMCHCHHA 3JICKTPOHHOI'O 06yq€HI/I$[ N JUCTAaHIIMOHHBIX O6p3.30BaTCJ'IBHBIX

TEXHOJIOTUH.

Pe3yabTaTnl 00y4yeHust
(ocBOEHHBIE YMEHNsl, YCBOCHHbIE 3HAHMS)

DopmMbI U METOAbI
KOHTPOJISAA M OLICHKH
pe3yJibTaTOB
o0y4eHus

JINYHOCTHEBIE

[JchopMHUPOBAHHOCTh  MPEJACTABICHHMM O  MaTeMaTHKe  Kak

YHUBEPCAJILHOM $SI3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SIBICHUU U
MPOIIECCOB, 00 HUEAX U METOAaX MaTeMaTHKH,

IIpakTnueckue
paboTsl

- IIOHMMAHHUC 3HAYUMOCTH MATCMATUKH I HAYYHO-TCXHHUYCCKOI'O
Imporpecca, C(l)OpMI/IPOBaHHOCTB OTHOIICHHUA K MAaTCMATHUKEC KaK K
qaCTu O6H.I€"I€J'IOBC‘I€CKOI71 KYJbTYPbI UCPE3 3HAKOMCTBO C PICTOpI/Ieﬁ

pa3BUTUA MATCMATHUKH, ABOJIIOLIMEN MaTeMaTHUYECKUX H,Z[eﬁ;

IIpakTnueckue
paboThI

0 Pa3BUTUC JJOT'HYCCKOI'O MBIIJICHHA, MMPOCTPAHCTBCHHOI'O

BOOOpaXeHUs,
MBIITUICHUS

AJITOPUTMUYCCKOM
HEO00XO0IMMOM

KYJbTYPBHI, KPUTHIHOCTH
Oymytei

HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH, I ITPOAOJIZKCHUA 06pa3013aH1/151 151

HA  YPOBHE, TUTSE

CaM006pa30BaHI/IH;

[IpakTnueckue
paboTHI

[JoBiiazicHHE MaTEMaTHYCCKNMHU 3HaHUAMU nu YMCHUSAMU,
HGO6XOZ[I/IMBIMI/I B IIOBCEIHECBHOU KHN3HHU, 1A OCBOCHHA CMCIKHBIX
CCTCCTBCHHOHAYYHBIX JUCHHUININH W JUCIHIIINH HpO(beCCI/IOHaJ'IBHOI‘O
OUKIa, I II0JIYYCHHUA 06p330BaHI/I}I B O6J'IaCT}IX, HC TpC6YIOIIII/IX

YI‘J'IY6JIGHHOI71 MaTeMaTH4YEeCKOU IIOATOTOBKH,

[IpakTnueckue
paboTHI

- TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIEC
caM0o00pa3oBaHWIO, Ha TIPOTSHKCHHM BCEW JKM3HU, CO3HATEIHHOE
OTHOIIICHHE K HEMPEPHIBHOMY 0OpPa30BaHUIO KaK YCIIOBHIO yCICITHOM

podeCcCHOHATBLHON M 00IIECTBEHHOM IeITEIIbHOCTH;

Brimonnenue
3aJaHui

[JTOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM, TBOPUYECKOW U
OTBETCTBEHHOU JAECATEIBHOCTH;

TBopueckas pabota
HA TEMY:
«MaremaTtuka B MOeil
npodecccun»

[JTOTOBHOCTh K KOJUIEKTUBHOW paboOTe, COTPYIHUYECTBY CO

IIpakTnueckue




CBEPCTHUKaMHU B 00pa30BaTesIbHOM, OOIECTBEHHO IMOJIE3HON, YU4EOHO-
MCCIIEZIOBATEIbCKON, IPOSKTHON M IPYTHX BUAAX JIESATEIbHOCTH;

pabotsr 1-40
TBopueckas pabora
Ha TEMY:
«IIpumenenune
MIPOU3BOTHOMN

[JoTHOIIEHHE K MPOPECCUOHATHLHON NEATEILHOCTA KaK BO3MOXKHOCTH
y4acTHsS B PEIICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBCHHBIX,
oO0IIIeHalIMOHATIBHBIX TPOOJIEM;

TBopueckas pabora
Ha TeMy: «Pacuer
00BEMOB»

MeranpeamMeTHbie

[JyMEHME CaMOCTOSITEJIbHO ONPEAEIATh LEJIH JEATEIIBHOCTH U
COCTaBJIATh IIJIAHBI JIEATEIBHOCTH; CAMOCTOSTEIIBHO OCYIIECTBIIATH,
KOHTPOJINPOBATh U KOPPEKTUPOBATh ACSITENBHOCTD; UCIOJIb30BaTh BCE
BO3MOJKHBIE PECYpPChl Uil JOCTHKEHHSI TOCTABJIEHHBIX LEIEH U
peanu3alyy MIaHoB JeSTENbHOCTH; BHIOMPATh YCIECIIHbIE CTPATETUH B

PA3INYHBIX CUTYaIlUAX,

Brinonuenue 3amau
paszaena 3

[JyMeHue MpOJyKTUBHO OOLIAThCS M B3aUMOJECHCTBOBAThH B Ipoliecce
COBMECTHOMU JIeATENbHOCTH, YUYUTHIBATh MO3UIMH JIPYTUX YYACTHUKOB
NesITeIbHOCTH, 3(GEKTUBHO pa3peiiaTh KOHMINKTHI,

Pa6ora B rpymnmnax

[IB1azieHEe HaBBIKAMU HOSH&B&TCHBHOﬁ, y‘le6HO'I/ICCJ'Ie,Z[OBaTeJII>CKOﬁ
151 HpOGKTHOﬁ ACATCIIBHOCTU, HABBIKAMH PA3PCHICHUA HpO6J’ICM;
CIIOCOOHOCTh ¥ TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOIOB
peUICHUA IIPAKTHUYCCKUX 3aldad, IMPHUMCHCHHIO PA3JIMYHBIX MCTO0B

ITO3HAHUA,

Pemenne ypaBHeHuu
pasHbIMH crioco0aMu

[JTOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENbHON HH(POPMAIMOHHO
MO03HABATEIbHON EATETLHOCTH, BKIIOYasi YMEHHE OPUEHTUPOBATHCS B
pa3IMYHBIX MCTOYHHMKAX HHQOpPMAIMU, KPUTHYECKH OLIEHHUBATH H
MHTEPIPETUPOBATh HHMOPMAIMIO, TMOJYYaeMyl0 U3 Pa3IUYHBIX

HCTOYHHKOB,

BrinonHeHue 3aga4

[IB1azieHUE SI3bIKOBBIMU cpeacrBaMu

BrinmonHneHue 3agau

—YMCHHUC SCHO, JIOTMYHO WM TOYHO MH3JIaraTb CBOIO TOYKY 3pPCHUA,
HCIIOJIB30BAaTh aICKBATHBIC A3BIKOBBIC CPCIACTBA,

Pemenue 3amau

[IBiajieHue HaBbIKAMU TO3HABATEIBHONW PEQIIEKCUM KaK OCO3HAHHS

COBCPIIACMBIX I[CI\/'ICTBI/II‘/’I u MBICJIMTCIIBbHBIX IIpouccCoB, nux

PE3yJIbTAaTOB U OCHOBaHHﬁ, I'paHHUll CBOCT'O 3HAHUA U HC3HAHMA, HOBBIX
IIO3HABATCJIBbHBIX 3aJ1a4 U CPCACTB UX JOCTHIKCHUA,

DKCKypCcuH B My3eit
JloGaueBckoro

[IeNIeyCTpEMIIEHHOCT, B IIOMCKAX W NPUHIATHUU  PELICHUM,

CO00pa3UTEeNbHOCTh M WHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MIPEACTaBICHUN;

Hs3rorosnenue
Mojenei
r€OMETPUYECKUX




¢uryp B
MIPOCTPAHCTBE

IIpexmeTHbIC

[JchopMUPOBAHHOCTh TPEJACTABICHUM O MaTEeMaTUKE KakK YacTh

MHPOBOM KYJBTYPl M O MECT€ MAaTEMaTUKM B COBPEMEHHOM

Beimonnenue
MPAKTUYECKUX padboT

IMBUIIM3ALMM, O CIOcOo0ax OINUCAaHUS HAa MaTeMaTHYEeCKOM  s3bIKE | DK3aMeH
SBJICHUM PEAJIbHOTO MUPA;
[JcOopMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYECKHX IMOHATHUAX | BeinmonaHeHue

Kak O BaXHEHUIINX MaTeMaTHYCCKHX MOJACIIX, ITO3BOJAOIINX

OIMMUCBIBATH W H3Y4YaTb PAa3HbIC MPOHCCChl W ABJCHUA, TMMOHWUMAHUC
BO3MOXHOCTH AKCHOMATHYCCKOI'O

MMOCTPOCHUA MATCMATHYCCKUX

TEOPHIL;

MPAKTUYECKUX padboT
OK3aMeH

[IBmaicHe METOJJaMH JOKa3aTEIbCTB U QJITOPUTMOB pEIICHUS,
YMEHHE MX MNPUMEHATH, MPOBOJUTH JOKA3aTEJIbHBIE PACCYXICHUS B
XOJI€ pellIeHus 3a/1aY;

IIpakTnueckue
paboTsl
DK3aMeH

[IBmageHue CTaHAApTHBIMHA HpI/IéMaMI/I peICcHuA pPAalHOHAJIBHBIX H
HppaluOHAJIbHBIX, ITOKA3ATCIIbHbLIX, CTCIICHHBIX, TDUT'OHOMCTPHUUYCCKUX
ypaBHeHPIfI N HCPABCHCTB, HUX CHCTCM; HCIIOJIBb30BAHHC TOTOBLIX
KOMIIBIOTCPHBIX IIpOrpaMM, B TOM YHUCIIC OJIA ITIOUCKA ITYTH PCIICHUA U
WJUIXOCTPAIU pCIICHUA ypaBHeHI/Iﬁ N HCPABCHCTB,

IIpakTnueckue
paboThI
DK3aMeH

[JcOpMUPOBAHHOCTh NPEJCTABICHUI 00 OCHOBHBIX MOHSATHSIX
MaTEeMaTHYEeCKOr0 aHajdu3a W HX CBOMCTBaX, BJAaJCHHUE YMEHUEM
XapaKTepu30BaTh MOBeJCHUE (PYHKIIMI, UCIOIb30BAHUE MOTYyUEHHBIX
3HAHWUN [T ONIMCAHUS U aHAJIM3a PeajbHBIX 3aBUCUMOCTEH;

[IpakTnueckue
paboTHI
DK3amMeH

[IB1ameHne OCHOBHBIMHU MOHATHUSIMHU O IJIOCKHUX U IMPOCTPAaHCTBCHHLBIX
TCOMCTPUIYCCKUX (bnrypax, HNX OCHOBHBIX CBOﬁCTBaX;

[IpakTnueckue
paboTHI
DK3amMeH

-c()OPMUPOBAHHOCTh YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJICIAX U
B pEAIbHOM MHUpPE reOMeTpudecKue QUTryphl;

Brimonnenue
MPaKTHYECKUX padoT
DK3aMeH

-IIPUMEHEHNE U3yUYEHHBIX CBOMCTB reoMeTpudeckux puryp u popmyn
JUISL PELICHUS TEOMETPUYECKMX 3a/Jad M 3a4a4 C IPAKTUYECKUM
COAEPIKAHUEM;

IIpakTHueckue
paboThI
OK3aMeH

[JchOopMHPOBAHHOCTh MPEJCTABICHHA O TMpoIeccax M SBJICHUSX,

Brinmonnenue

UMEIOIINX  BEPOSITHOCTHBIA  XapakTrep, O  CTAaTUCTHUYECKHUX |IPAKTHUYECKUX paboT
3aKOHOMEPHOCTSIX B peaIbHOM MHpe, 00 OCHOBHBIX MOHATHUAX |DK3aMEH
JJIEMEHTAPHOU TEOPUU BEPOSTHOCTEH;

-YMEHHI HAaXOAWUTh U OIIEHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI | BeimonHenue




B MPOCTEHIIMX  MPAKTUYECKUX  CHUTyalUsiX M  OCHOBHBIE |[[PAKTUYECKUX padbOT
XapAaKTEPUCTUKH CIIy4alHbIX BEJINUNH; DK3aMeH
[JBIaZicHUE HAaBBIKAMM HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX | BpInonHeHNE

MIPOrpaMM IMPH PELIEHUH 3aa4

MPAKTUYECKUX padboT
OK3aMeH

Oo0mue KoMIeTreHMU

OK 1.
npodeccruoHaIbLHON

Bri6upats crocoObl  pemieHus  3a7ad

JACATCIIBHOCTU MPUMCHHUTCIIBHO K

Pa3INYHBIM KOHTCKCTaM

[IpakTHueckue 3aHATUS

OK 2. Hcnonp30oBaTh COBPEMEHHBIE CpPEICTBA ITOMCKA,

aHaJM3a u WHTEpIIpEeTalun uH(popMaLuu "

WH(pOpMalIMOHHBIE TEXHOJOTHUU JJisi BBITIOJHEHHS 3ajJad
npodeccuoHanbHON eI TeIbHOCTH

Pemenue 3aga4 pazupiMu
criocodamu

OK 3.
po¢eCCUOHAIBHOE

[InanupoBaTh W pealnu30BbIBaTh COOCTBEHHOE

" JUYHOCTHOE pa3BuTHE,
MpeANPUHUMATENbCKYIO ACSITEIbHOCTh B MPO(EeCcCHOHANBHON
cdepe, UCTOIb30BATh 3HAHUS IO (PMHAHCOBOM I'PaMOTHOCTHU

B Pa3JIMYHbIX JKU3HCHHbBIX CUTYyallUAX.

BrImosHeHne IpakTHYIeCKUX
pabot

OK 4. DddextuBHO B3aUMOCHCTBOBaTH M pabOTaTh B
KOJUICKTHBE ¥ KOMaH/Ie

HpaKTI/I‘ICCKI/Ie 3aHATUA

OK 5.
KOMMYHUKAIMI0O Ha TOCYJapCTBEHHOM s3blke Poccuiickon

OcymiecTBasTh  YCTHYIO U HUCBMEHHYIO

denepaniii ¢ Y4€TOM OCOOEHHOCTEH COIMAIbHOTO U

KYJBbTYPHOI'O KOHTCKCTA.

BrImonHeHne mpakTHYeCKuX
pabot

OK 9. Ilonb3oBaThcsi mpodeccuoHaNbHOW TOKYMEHTaluen
Ha TOCY/IapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

BrInosTHeHHE TTPaKTHYECKUX
pabot

®opma KOHTPOJIA

JK3aMeH

JInyHOCTHBIE Pe3YJIbTATHI:

(I)()pM])I H ME€TOJAbI KOHTPOJIA
H OLI€EHKU

JIP 3 Oco3Harmommii 3HAYUMOCTh CHUCTEMHOTO TTO3HAHUS
MHUpPa, KPUTHYECKOTO OCMBICIICHHUSI HAKOTIJIEHHOTO OTIBITA.

-y4acTHE BO BCEPOCCUNCKUX,
PErMOHANIbHBIX, MEPOIIPUATUIMA
npodeccuoHaTbHON
HaIPaBJIEHHOCTHU (OJIUMIIHA/IbI,
KOHKYPCBI
po¢eCCHOHAIBHOTO




MacTepcTBa U Jp)

JIP.9.
TOTOBBIA K CAMO3aHATOCTH

OKOHOMUYECKH aKTHBHBIA, MPEIIPUUMYHUBBIM,

- Y4acCTH€ BO BCEPOCCUNCKUX,
pPETHOHAIBHBIX, MEPONPUATUI
npoQecCuoHaIbHON
HAIPABJICHHOCTH (OJIMMIINA/IbI,
KOHKYPCBI
podecCuoHaTBLHOTO
MacTepcTBa U Jip)

JIP 10 Crioco6HbIif B 1Iu(pOBOI Cpejie UCTIONB30BaTh
pasauyHble HUPPOBBIE CPEACTBA, TO3BOJIAIOIINE BO
B3aUMO/ICHCTBUHU C APYTUMHU JIIOJbMU JOCTUTATh
MOCTABJICHHBIX 1LI€JIeH; CTpeMsIIIUCS K JOPMUPOBAHUIO B
CETEeBOM cpefie TMYHOCTHO U MPOPECCHOHATBLHOTO
KOHCTPYKTUBHOTO «IIM(POBOTO CIEAAN.

- Y4acCTH€ BO BCEPOCCUNCKUX,
PETHOHATBHBIX, MEPOTIPUATHI
npodeccuoHaIbHOM
HANPaBJICHHOCTH (OJIUMIINA/IbI,
KOHKYPCBHI
npodecCuoHaTBLHOTO
MacTepcTBa U Jip)

JIP 12. CnocoOHbIf HCKaThb HYXHbIE HCTOYHHKHU
uH(pOpMallMM U JITaHHBIE, T€HEPUPOBATh HOBBIE HJEU JUIS
pemieHust 3anady UUQPPOBOM SKOHOMHUKH, TNEepecTpauBaTh
CIIOKMBIIMECS CHOCOObI pELICHUs 3aJad, BBIIBUTATh
aNbTepHATUBHbBIC BapUAHTHI ACHCTBUIl C 1I€JIbI0 BHIPAOOTKU
HOBBIX ONTHUMAJIbHBIX QJITOPUTMOB; MMO3ULUOHUPYIOUTUI
ceOs B CeTU Kak pe3yJbTaTUBHBIH M IPUBJIEKATEIbHBIN
YUYaCTHHMK TPYJIOBBIX OTHOLIEHUH

-COOTIO/IEHNE ATUYECKUX HOPM
OOIIICHUS TIPU B3aUMO/JICHCTBUN
c oOyuaroluMucs,
IPEIoIaBaTeIISIMH,
TOTOBHOCTHKOOIIEHUIOUB3aUMO
JCHCTBUIOCITIOIbMUCAMOTOPa3H
OroCTaTyCauBMHOT'O0OPA3HBIXO
OCTOATENLCTBAX;
-yJacTue B
po(hecCHOHAIBHOTO
MacTepCTBa, OJIMMITHAIAX,
IeKax 10  CIELHaJIbHOCTH,
BUKTOPHUHAX, B MPEIAMETHBIX
HEJIESX.

KOHKYypCcax
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