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1. llosicuuTenbHAS 3a0HCKA

IIporpamma  o6meoGpasoBaTeNsHON  yueGHONR IHCIIAILIHHET «Maremarukay TpeaHasHaueHa s
H3YYCHHA MATCMAaTHKH B  TNPO(eCCHOHATBLHEIX  00pA3OBATEIIBHBIX OPTaHH3aLMAX, pealu3yIONHX
00pa3oBaTeNbHYI0 TpPOrpaMMy CpeHEr0 Oobmiero 00pazoBaHud B MpeNeNax OCBOGHHS OCHOBHOL
npoecCHOHANEHOM 06pazoatensHol mporpammer CITO (OIIOII CITO) ma 6ase ocHOBHOTO o6IErO
00pa3oBanus Npu NOArOTOBKE CIEMMANHCTOB CPEHEro 3BCHa,

Ilporpamma paspaGorana Ha ocHOBe TpeGosannii ®IOC cpeanero obmero oGpasoBanus, IPeALABIIEMBIX K
CTPYKTYPC, CONCPKARMIO U PE3YNLTATAM OCBOCHHSA y4eGHON MUCUHTITHE! «MaTeMaTHKay, B COOTBETCTRHM ¢
PexomennanusamMy 10 OPraHM3aLUU MOJNYYEHAS CpeNHEro oGmero 00pa3oBanms B OpejeNax OCBOCHHS
00pa30BaTeNBHEIX TIPOIpaMM CPETHETO IIPOdEeCcCHOHANBHOTO o0pa3oBaHus Ha Gase OCHOBHOIrO 06mEro
obpasoanus ¢ yderom IIpuMepHOH OCHOBHOIL 00pa3oBaTenbHON MporpaMMel cpenrero o6mero
oOpasoBanmu, yTRepxaeHHOH COBETOM 110 OLEHKe COZCPKaHHUS K KAYeCTBa IIPUMEPHBIX pabo4HX IpOrpamMm
0bmeobpasoBarensHOroO 1 COLHAILHO-TYMaHUTapPHOTO [IHKIIOB CPEIHETO MPO(ECcCHOHATLHOTO oOpa3zoBanms
(mporokon Ne 14 ot «30» Hosa6pa 2022 r., Mockea WPIIO 2022)

IIporpamMma MOKET HCTIONB30BATECS APYTHMH mpodecCHOHANBHEIME 06PA30BATELHEIME OpraHU3AIAIMH,
PeATH3YIOMIME 00pa30BaTENEHYI0 NPOIPaMMy CpeiHEro obmero 00pa3soBaHus B OpefenaxX OCBOSHHS
OCHOBHOH npodeccHoHanbHOM oGpasoBatenbHoit mporpammer CIIO Ha Gase OCHOBHOIO 06mero
00pa3oBaHNs; IPOrPaMMEI IOITOTOBKH CIIENHUATHCTOR cpeanero 3sena (IITICC3).

2. O0was XapaKTepUCTHKA y4eGHON AMCIHIIHHE] «MaremaTHKa»

Maremarrka sBsieTcs PyHaaMeHTATBHOM 00meobpa3oBaTe/IbHOM JACITMITIMHOI CO
CJIOXHBIIAMCS YCTOMYMBEIM CONEPKAHHEM M OBITIME TPpeGOBAHMIMI K TIOATOTOBKE O0YYAIOIIMXCA.
O6mpue nemm u3ydeHus MATEMATHKH TPATHALHOHHO PEaM3yIOTCA B YETHIPEX HATIPABICHUSX:
1) obmee npencrasienue 06 MaEIX U METONAX MaTeMaTHKH;
2) HHTEJTEKTYaNBHOE Pa3BUTHE,
3) oBnajieANe HEOOXOAMMBIMI KOHKPETHLIMU 3HAHHSMH K YMEHHUSIMH;
4) BoCcIUTATENLHOE BO3EHCTBHE.
Maremaruka SBISeTCS NpoQUITLHON YIe6HONH AUCITHTITHHOL,
H3yyenne MaTeMaTHKH KaK TTpodHIBHOM obmeobpasoBaTensHoOi yueGHOM JHCIMILIHHEY,
YYHTBIBAIOLICH CIICUH(HUKY OCBAMBAEMEIX KyPCAHTAME CIIEIHATHHOCTH CIIO, o6ecneunpaercs:
* BEIOOPOM Pa3NIMYHBIX HOAXOO0B K BBEACHHIO OCHOBHBIX IIOHSTHH;
* (opMHpOBaHMEM CHCTEMBI YueGHEIX 3ajanmit, obecneunBalommx 3(EKTHRIOE OCYILECTRIEHE
BEIOPAHHEIX LEIEBEIX YCTAHOBOK,
* oboramenWeM cmeKTpa CTWNeH YueOHOH HeATeNBHOCTH 3a Ccuer COIIaCOBAHHA C BEAYIUMMHA
ACATEIBHOCTHRIMH XapaKTePUCTHKAMH BHIOPAHHOMN CHELHANLHOCTY.
IIpodunbras cocrarnsmomas oTpaKaeTes B TpeGOBARMSX K IIOATOTOBKE oOyvqaromuxcs
B 4acTu:
® o0mweil CACTEME! 3HaHHIl: COJEpXKATENbLHEIE OPHMEPEl MCHOJL30BAHHA MATeMaTHYeCKHX Hued u
METOJIOB B IPO(eCCHOHANBHOM e TeNEHOCTH,
® YMEHHH: pas/iiuHe B YPOBHE TpeGOBAHMI K CONKHOCTH OPHMEHSEMBIX ANTOPUTMOBE;
® TPAKTHYCCKOrO HCTIONB30BAHHS NPHOOPETCHHBIX 3HAHHUM H yMeHHH: HHIUBHAYANBHOTO y4eGHOro
OLLITA B TOCTPOCHHA MAaTEMATHICCKUX MOJeNel, BEUIOIHEHAN HCCIe[0BATENhCKHX IPOEKTOB.
Taxum o6pasom, peanusamus cogepxanus y4eGHOH TUCUMIIIMHBL ODHEHTHPYET Ha
TPHOPUTETHYIO POITh POLCCCYANBHBIX XapaKTePACTAK y4eGHOM paGoTsL, 3aBHCAIIAX OT
npoduis mpodeccHoHaNsHOrO  0GpasoBaHud, HOJNYyYICHHA ONbITA MCIONB30BAHMA MATCMATHKH B
ConepxaTenbHbIX ¥ MPOoheCCHORATEHO 3HAYUMEIX CHTYAWHAX TI0 CPaBHEHHIO C (OPMATLHO-YPOBHEBBIMH
Pe3y/LTaTHBHBIMA XaPaKTEPHCTUKAMHE OOYHeH s,
Copepxanye yaeGHOM AACTIMILTHHBL Pa3paboTaHO B COOTBETCTRHHA ¢ OCHORHBIMH COmepIKATENEHEIMH
NAHUSAMH 00y4eHHsS MaTeMaTHKe:
* anrebpanyeckas IMHIS, BKIIOYAIONIAT CHCTEMATH3AIIHIO CBEACHHH O UHCIaX; H3-



YYEHHE HOBEIX H 0000IMeHHe paHee H3yIeHHBIX onepanuii (BO3BELEHHE B CTEIICHb,
H3BJICYCHHE KOPHL, JIOrapi(hMEPOBaHNE, CHHYC, KOCHHYC, TAHTeHC, KOTAHTEHC 1
00paTHEle K HHM); M3YYEHHE HOBBIX BHIOB YHCIOBBIX BEIDOKEHMH d (OPMYN; coBeplIEHCTBOBaHME
NPaKTHICCKUX HABBIKOB H BRIMHCIIHTENBHOM KY/IbTYPEL, PACITHPEHHE
H COBCPIICHCTBOBAHUE A/Ire0pautecKoro anmnapara, chopMIpPOBAHHOTO B OCHOBHOMN
THKOIE, M €ro NPHMEHEHNE K PCIICHHIO MATEMATHIECKHX H IPHKIANHEIX 3a/1a4;
® TEOPETHKO-(DYHKIHOHAILHAS NIMHHS, BKIIOYAIOINAS CHCTEMAaTH3ALHIO H PaCITHPEHHE
CBCICHHUH O (QyHKIHAX, COBEPIICHCTRORAHHE rpahHYeCKUX yMEHHI; 3HAKOMCTBO ¢
OCHOBHRIMH MICAMH H METOJAMH MAaTEMATHYCCKOIO AHATU3A B 0OLEMe, TMO3BOJIOIIEM HCCIENOBATE
3JICMEHTapHEIe (PYHKIME ¥ pelIaTh MpocTeHinme reOMeTpHYecKHe,
(usnaeckue U ApyrHe MpHUKIATHEE 381290,
® JIHHHA YPaBHCHHH M HEPABEHCTB, OCHOBAHHAS HA NOCTPOSHUH M HCC/IEIOBAHMM MaTEMaTHYECKIX
MOIeIcH, [epecekaromascs ¢ anrebpaudeckoll u TCOPCTHKO-(DYHKIMOHATLHOM JNHHIAMH |
BIGIOYAIOMAA PA3BUTHE, M COBCPLICHCTBOBAHHE TEXHHKH ANTeOpPAHIEcKUX npeoOpa3oBamuii st
PCMICHUS YPABHEHHH, HCPABEHCTB U CHCTeM; (OPMHPOBaHHE CIIOCOGHOCTH CTPOUTE H UCCIENOBATE
HpOCTEHIIHE MaTeMAaTHYECKHE MOACIH IIPH pelieHHH UPHKJIATHBIX 33Ja4, 3a871a4 M3 CMEXKHBIX U
CTICIHAILHBIX JUCIIUIIIHH,
¢ [COMETPHTIECKas JIMHHS, BKIIOYArOIMAs HATMSAHEIE TPEICTABIEHHS O TIPOCTPAHCTBEHHBIX (HUrypax u
M3YYEHHE HX CBOKCTB, (hopMHpoBanwe W pasBurHe IPOCTPaHCTBEHHOTO BOOGPAXKEHHS, Pa3BHTHE
CIOCOO0B FEOMETPHIECKHX H3MEPEHHUiH, KOOPMHATHOIO
H BCKTOPHOTO METONIOB [ULsl PELICHHS MATEMATHIECKHX W TIPHKIANHEIX 38124,
¢ CIOXaCTHHecKad JUHHs, OCHOBAHHAA HA Da3BUTHH KOMOHHATOPHEIX YMEHHl, IpescTaBieHnit o
BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSX OKPYIKAIOIIEro MHpa

3. CTpykTypa u conep:kaHue Yy4eOHOH JHCHHIIHHEBI
3.1 MecTo mucnaIIIHELL B CTPYKTYpe 00pa30BaTeNbHOMA IPOrpaMMsI 1o

OOweobpazoBarensuas  aucrummumaa  «MaTeMaTHkay ABJIETCA  00sA3aTeNbHOM  9acTeio
061meobpa3oBaTenbHOrO HKIA 06Pa30BaTENLHOMN IpoTpaMMel B COOTBETCTBHH ¢ PI'OC 1o criemuamsRoCTIM:
25.02.01. «Texunuecxasn IKCIIyaTANMA JCTATEILHBIX ANMMAPATOR H ABUIaTe/cih

3.2. lenn ocBoeHns y4eOHOM UCHHILTHABI «MaremarTukar:

OcBoenue comepaHns y4eOHOH gucHMTIIHHEL «MaTeMaTHKay o0ecrednBaeT JocTHKEHHE
KypCaHTaMH CJIeAYIOMUX OeNcH:
JTHYHOCTHBIX
*  CchOPMHPOBAHHOCTE MPEACTABICHHH 0 MATEMATHKE KaK YHUBEPCAIEHOM S3BIKE
HayKH, CPEICTBE MOCTMPOBAHUS ABNEHHIH U IPOLECCOB, HACAX H METOIAX MATEMAaTHKH;
¢ TOHAMAHHC 3HAYMMOCTH MaTEMATHKH JUIS HAYIHO-TCXHUIECKOTO Mporpecca,
¢(hopPMHPOBAHHOCTE OTHOLICHNA K MATEMATHKE KAK K YACTH 0BT I0BENeCKo
KYJIETYPEI 4epe3 3HAKOMCTBO C HCTOPHEH Pa3sBHTHA MATEMATHKH, BOJIOIHE
MAaTEMaTHYECKUX HeH;
¢ PasBUTHE JIOTHYECKOIO MBIIUICHHS, OPOCTPAHCTBEHHOIO —BOOGPAsKCHHS, aNrOPUTMHYECKO
KYIBTYPBl, KDUTHYHOCTH MBILUICHHS Ha YPOBHE, HEOOXOAMMOM LIS
Oyaymeli npodecCHOHANBHOM AeATEbHOCTH, IS NPOAOKEHHs 00pa3oBaHus U
caMo00pazopanus;
¢ OBJIAACHHE MATEMATHYCCKUMH 3HAHUSAMY W YMEHHSMH, HEOGXOIHMBIMH B IIOBCETHEBHOMH KHU3HH, IS
OCBOCHHA CMCKHBIX €CTECTBCHHO-HAYYHBIX JUCUMIIIMH U AUCIIHIUIHH npodeccroHanBHOrO mMuKiIA,
Al TONyYeHus OOpa3oBaHHS B 0ONacTiX, He TPeOYIOIHX YrioyOleHHOH MaTeMaTHYeckol
TIOJTTOTOBKH;
® TOTOBHOCTB M CIOCOGHOCTE K 00PAa30BAHHMIO, B TOM YHCIE camMo06pazosanuIO,



Ha TPOTAKCHUH BCEH XKM3HH; CO3HATENHHOE OTHOIIEHHE K HCTIPEPLIBHOMY O0pa3OBAHHIO KaK YCIOBHEQ
YCHENTHON npodeccHoHaNbHON B 06mecTBeH oM ACATENEHOCTH;

¢ TOTOBHOCTb H CTIOCOOHOCTE K CAMOCTOSITENLHOM TROPUECKOH H OTBETCTBEHHO JEATCILHOCTH;

® TOTOBHOCTh K KOIUIEKTHBHOM paforte, COTPYAHHYECTBY CO CBEPCTHHKAMH B 06pa3opaTenbHOI,
OOLLECTBEHHO IIOJIE3HOM, y4eOHO-HCCIeIOBATEABCKOM, TPOSKTHOMN 1 ApPYTUX BHJAX JCATETLHOCTH,

® OTHOHIEHHE K NMPOYECCHOHANBHOM AESTENBHOCTH KAK BO3MOYKHOCTH Y4acTus B PEICHUH JIHYHBIX,
OGIECTBEHHEIX, FOCYIapCTBEHHbIX, 00MEHATTHOHAIEHEIX MpobIeM; MEeTanpeMETHbIX:

¢ YMCHHUE CAMOCTOSATE/IBHO ONPE/IENATH HENH ASSTENEHOCTH H COCTABIATD [UIAHE

ACSTETLHOCTH;  CAMOCTOATENBHO OCYLIECTRIIATh, KOHTPONHMPOBATH M KOPPEKTHPOBaTh JESATENbHOCTD;
HCIIONB30BATE BCE BO3MOXHEIE PECYPCHI IS NOCTHKEHHS
TIOCTABACHHBIX LENEH U PeATH3aLKH IIIAHOB JIesTe/ILHOCTH; BRIGHpATE yCHeInHbIe
CTpaTeruy B pa3slMYHbIX CHTYAIUAX;
® YMCHHC IPOAYKTHBHO OOIIATECS H B3aMMOLEHCTBOBATE B POLIECCE COBMECTHOI
ACHTCIILHOCTH, yHHTBIBATE IOSMIMM [PYTMX YYAaCTHHKOB JIeATENHHOCTH, abdexTuBHO paspemars
KOH(ITHKTEI,
¢ BJIAJICHHC HaBLIKAMH II03HABATEILHOH, Y4eGHO-HCCIeI0BATENLCKON 1 IIPOCKTHORH
ACATCILHOCTH, HaBblKaMH pa3pernenus IpobieM; cnocoGHOCTE H TOTOBHOCTE K
CaMOCTOATEIILHOMY TIOHCKY METOJOB PENTCHUS PAKTHIECKHX 341y, IPHMEHECHHIO
PasIAYHBIX METOLOB IO3HAHMS,
® TOTOBHOCTB H CTIOCOOHOCTE K CAMOCTOSITE/BHOM HH(MOPMALHOHHO-O3HABATEILHOM
ACHTCIEHOCTH, BKIIOYAS YMEHHE OPHCHTHPOBATHECS B PA3IHYHEIX MCTOMHHKAX MH(pOpMAIHK, KPHTHYCCKH
OLCHUBATE M HHTEPIIPETUPOBATE HHYOPMANHIO, IIOJYIAEMYIO H3 PA3IHTHEIX HCTOYHHKOB;
¢ BJAJCHHUE A3BIKOBEIMH CPEICTBAMH: yMEHHE SCHO, IOTHIHO H TOYHO H3JIaraTh
CBOIO TOYKY 3pCHHA, ACTIONE30BATH aA€KBATHLIE S3EIKOBEIE CPENCTRA;

¢ BIAJCHHE HABBIKAMH II03HABATENBHOM pe(dIeKCHH Kak OCO3HaHHS COBEpLIAEMBIX JeiCTBUH H
MBICTATE/ILHBIX [IPONECCOB, HX PE3Y/IBTATOR M OCHOBAHH, TPAHHII CBOEr0 3HAHWS | HE3HaHNA, HOBBIX
MO3HABATENBHBIX 3aay U CPEJICTB JUIS UX JOCTHKEHUS,

¢ LCICYCTPEMICHHOCTD B IOMCKAX W NPUHATHH PEINeHHuit, Co00pazuTebHOCTD U

HHTYHIUA, DPAsBHUTOCTh INPOCTPAHCTBEHHEIX IPEACTABICHHI, CIOCOGHOCTE BOCIPHHUMATh KpacoTy H
rapMOHMIO MHpA;
NpeAMeTHLIX
* COPMHPOBAHHOCTH LPECTABICHTI O MATEMATHKE KAK 9aCTH MHPOBOH KyJILTYPEI
H MCECTa MaTCMaTHKH B COBPEMCHHOM 1[MBHIIM3AIHH, CIIoco0axX ONMMCAHMIS SBIICHHI
PCAILHOrO MHpa Ha MATEMAaTHYECKOM SI3EIKE;

* cpopMHPOBAHHOCTH MPEICTABNECHHIT O MATEMATHYECKHX OHATHAX KAK BLKHEHITHX MaTeMaTHYeCKHX
MOAC/UIX, MO3BONAIOIMX ONHCHIBATE M HM3Y4aTh DasHbic IIPOLECCH K ABNIEHHS; ITOHUMAaHHE
BO3MOMXHOCTH aKCHOMATHHYECKOr0 [IOCTPOEHHS MATEMATHYECKHX TeOpHii;

¢ BIAJCHHC METONAMH JOKA3aTeNILCTB M ANTOPHTMOB PEHIEHHs, yMEHHE MX IIPUMEHSTh, ITPOBOJHTE
A0Ka3aTeTbHbIC PAacCY)KIACHUS B XO/I¢ peLIeHH 3a1ay,

¢ BIAJICHHE CTAHAPTHBIMH IPHEMAMH PEIIEHUS PAHOHANBHEIX H HMppalHOHATHHBIX,

MOKA3ATCILHBIX, CTEIICHHBIX, TPHIOHOMETPHIECKHX YPABHEHHI ¥ HEPABEHCTB, X CHCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM, B TOM HYHCIIC JUIS LOHMCKA MYTH peLICHAS | HNTIOCTPAIMH PEILCHHS
YPaBHCHHM H HEPABEHCTE;

*  c(hOPMHPOBAHHOCTE NPEICTARNCHHIH 00 OCHOBHBIX IOHSTHSX MaTeMaTHYEeCKOro

aHaM3a M HX CBOHCTBAX, BIAJICHHE YMEHHEM XapaKTEpH30BATb [IOBENCHHE byHKumi, ucnoms3oBanHe
DOJTYIEHHBIX SHAHHH Ul ONIUCAHNS M aHAIIN3A PeallbHEIX 3aBHCHMOCTEIA;

¢ BJIA/ICHNE OCHOBHLIMA MOHATHAMH O TUIOCKHX M IIPOCTPAHCTBCHHEIX FEOMETPUYECKHX (HTYpax, HX
OCHOBHBIX CBOHCTRAX;

®  cHOPMHPOBAHHOCTH YMEHHMS PACIO3HABATE T€OMETPHYECKHEe QUIypH! Ha YepTexax, MOACIIX U B
PEANBHOM MHPE; MPAMEHCHHUE H3YIEHHBIX CBOJCTB TeOMETpHIECKHX ¢uryp u popmyn aa pemenus
FCOMETPHHECKHX 327184 M 3a11a4 ¢ NPAKTHIECKAM COACPKAHHEM;



* c(hopMHPOBAHHOCTE MpenCTaBICHUH 0 MpoNeccax M ABICHUSX, HMEIOIIHX BEPOSTHOCTHEIH Xapakrep,
CTATHCTHYECKAX 3aKOHOMEPHOCTSIX B PEATLHOM MHPE,
OCHOBHBIX MOHATHSX SIEMEHTAPHOH TEOPHHM BEPOATHOCTEH; yMeHHH HAXOIATS H OLECHUBATL BEPOSTHOCTH
HACTYTUICHHS COOBITHH B IPOCTEHINNX MPaKTHYECKHX CHTYAaLUAX N OCHOBHEIC XapAaKTEPHCTHKHU CITyYalHEIX
BEJIUYHH;
¢ DIAJICHUC HABLIKAMA HCIIOJIb30BAHHS TOTOBBIX KOMIBIOTEPHBIX TIporpamMM 1py
peIIeHHH 3a/1ay.

IIpenvetHsie pesynsTaTh ocBoeHMS yuebHo# aucrunmmabr «MartemaTrkay YTO4HSAIOTCA B paboymx
fiporpaMMax Ha ocuose IlpumepHoit ocnoBHOM 06paszoBarensHOl NIPOTPaMMbI  CpeJIHEro  obIero
00pa3oBaHus ¢ yaéToM PO IPOdecCHORANBHOrO o6pa3oBaHus, OcRaMBAEMOE npodeccun I[MMKPC um
cniermansHocTy [TTICC3.

3.3. O6sem aucupnmaL: 1 BH/bI y9¢OHOi paGoThi

ba3oBbIii yposenn
Bun yueGHoii paGoTsr

Ob6nem obpazosaTeabaoii nporpaMvb! AucHANIHELL 232
1. OcHoBHOE comepxanye 232
BT. 4.:
TEOpeTHYECKOE 00yueHue 92
NIPaKTHYECKAE 3aHATHS 140

2. lpodeccronansuo OPHCHTHPOBAaHHOE COAEP:KaHHE (CoepKAHUE
NPHKIATHOI0 MOXY.JIf)

BT 4.
TEOpETHYECKOe 06yueHne 6
TIPAKTHYECKHE 3aHATHI 2

ITpomeskyTounas arrecrauus (3x3amen)




4. Tlnanupyemble pe3syabTaThl 0CBOCHHT 06meo0pazoBaTeILHOI AMCHHILIMEDI B cooTBeTeTBHM ¢ PT'OC CIIO H Ha ocaoe ©I'OC COO

O0mue KoMnereHHH

IL1anupyemsie pesyabraTsl 06ygcHus

JICATEIBHOCTH IPUMEHHTENEHO
PA3IHYHBIM KOHTEKCTaM

O6une! Jucupnimnapasie?
OK 01. BeiGupars croco6s: -~ TOTOBHOCTE K TPYyAY, OCO3HAHHE II€HHOCTH-BIAACTH METONAMH AOKa3aTeNILCTB, AIIOPHTMAMH PEHICHHS 3amad;
peIIeHNs 3a51aY hwac'repcma, Tpyaomobue; YMCHHC (OPMYTHpPOBaTH ONpPENENeHHd, aKCHOMBI | TCOPEMEL,
npodeccronaNbHOM -  TOTOBHOCTP K  aKTHBHOM  ZeATeNBHOCTHNIPHMEHSTH WX, TPOBOAUTH JOKA3ATENBHBIC PacCyXICHHA B XOJe

TCXHOJIOTUYECKOH H COLHABHOMH HapaBJICHHOCTH,[PEINCHUS 331aY;

CIOCOOHOCTS  MHHIMHpOBAaTh,  IUIAHHPOBATEH YMETE ONCPUPOBATH MOHATHAMHA: CTENCHB YHCIIA, JTOTapudM THCca;
CAMOCTOSATENBHO BIIOJIHATE TAKYIO AEATEIEHOCTD, CHUC BBINONHATE BbIMHC/IEHHE 3HAYCHHMH H mpeoGpaszoBamms]
- HHTEPEC K DasmHYHEM Cepam npodeccHoHATROMBRPpaXeHHi co CTCIICHAMH H JJorapudMamu, npeoGpa3oBaHus ApoGHO-
IIeATENEHOCTH, ALIHOHANBHEIX BBIPAKEHHMIL;

Opnanenwe YHUBEPCAIBHBIMHA y4aebH YMETE ONEPHPOBATE HOHATHAME: PalHOHATLHEIE, HPPAIHOHATHHEIC,
[TO3HABATENILHBIMH JEUCTBHAMU; [I0Ka3aTeNbHBIE, CTETICHHEIE, JorapumMudecKue,
a) 0a30BbIE JIOTHYECKAE NEHCTBH: TPUIOHOMETPHYCCKUE YPABHEHNS H HEPABEHCTBA, MX CHCTEMBL,

- CAMOCTOSITENBHO (POPMYITHPOBATE U AKTYATH3HPOBATH- YMETh OMEPUPOBATL NOHATHAMH: (DYHKUHMS, HENPEPLIBHAS (hyHKIs,
[poBIieMy, paccMaTPHBaTh €€ BCECTOPOHHE; [[POU3BOMHAS, NCPBOOOpA3HAs, ONPENENEHHBI HHTerpam; ymets
- YCTAHABIHBATE CYMICCTBCHHBIH [PH3HAK MIMHAXONMWTL IIPOH3BOLHLIE QNEMCHTApHBIX  (YHKIMH, HCIONB3ysy
OCHOBaHWA Juld CpaBHEHHS, KiIaccuukanum [PABOYHELIC MATCPHANBI; MCCICNOBATE B MPOCTEHMX Clydasx
0000meHHS; YHKIHH H& MOHOTOHHOCTH, HAXOAUTh HAWGOJBINAC 1 HAWMEHbINHE
- OUPENCISTE LE/IH ACATENBHOCTH, 331aBaTh NapaMEeTPBIBHAUCHAS  QYHKUMH;  CTPOHTS rpaQuKH  MHOrOWIEHOB ¢
1 KPHTEPUT HX JOCTHKEHH, CIONB3OBANMEM anliapaTa MaTeMaTHeCKOro aHalu3a; HPHMEHSTH
- BBIABIIATH 3aKOHOMEDHOCTH M HPOTHBOPEYHA BIIPOH3BOHYIO NIPH PELICHAH 337144 Ha ABHXXEHHE; PeIIaTh MPaKTHKO-
pacCMaTPHBACMBIX SBICHUSX; OPUCHTHPOBAHHBIC 33/[a4H HA HanGOIbIIHE H HAMMCHBIIHE 30AYCHNUS,

- BHOCHTH KOPPCKTHBEI B NESTCIBHOCTD, OLCHUBATHHA HAXOX/IEHHE IIYTH, CKOPOCTH H YCKOPEHHS;
COOTBCTCTBUC PE3yNILTATOB LEIAM, OLEHHBATH DHCKH- YMETh OIEPHPOBATH TTOHSATHSMHU: paioHaNbHAs  (pyHKLHS,

MOCIENCTBHH JeATENLHOCTH, IOKa3aTenbHas (QYHKIMSA, CTCICHHAs (yHKIus, norapndmmecxzml
" PasBUBATh KPCATHBHOC MBUIUICHHE NMPH pPECHHM(YHKINS, TPUIOHOMETPHICCKHE $ynkoum, obparnble GyHKLEH;
PKM3HEHHBIX IPOGIEM YMEHHE CTPOMTh TIPaUKH H3YYCHHBIX (YHKIHE, HCIONB30OBATH
0) 6230BBIC HCCIIENOBATETBCKIE NCHCTBHS: rPAQHKH NPH M3YYEHHH TMPONECCOB H 3aBHCHMOCTEH, IIPH pelneHuH|

! YKa3blBaloTCA AMYHOCTHBIE 1 MeTanpeameTHbie pesynbTathl M3 MOC COO (B nocnegHedt pegakumm ot 12.08.2022) 8 otrnaronsHoil dopme, popmupyembie o6uieobpazosatensHoii

OUCLUNAMHOU

2 AucumnnuHapHble (npeametHbie) pesyabLTaThl YKa3blBatOTCA B COOTBETCTBMM C MX NOAHLIM NepedHem 8o PrOC COO (B nocnegHedi pegakunm or 12.08.2022



- BIANETh HABBIKAMH y4eOHO-HCcCneioBaTeIbCKON HB3anay us3 ApPYTHX y9eOHBIX NPEAMETOB W 3a/ay H3 peansHOH XKHU3HH;
IPOCKTHOH MEATENBHOCTH, HABEIKAMHM pa3pelICHH BIPAXATh (POPMYJIAMH 3aBHCHMOCTH MEXITY BEIIMYMHAMH;
pobiieM; -~ YMCTB pCIIaTh TEKCTOBBIC 331a4M Pa3sHBIX THIIOB (B TOM uMCIIE HA
- BBUBITL TIPHYHMHHO-CICIOCTBEHHBIE CBI3H POLCHTRI, 0N K “aCTH, Ha JBIKEHHE, paboTy, CTIOMMOCTE TOBApoR
AKTYalu3HpOBaTh 3anaqy, BBUIBHTAaTh THIIOTE3y €efd YCIYT, HANOLH, 3a4a9M W3 OGJacTH YIpaBlIeHHS JIMIHBIMH
PEINIEHNS, HaXOMMUTh apTYMEHTHI IS J0Ka3aTeNbCTBACeMEHHLIMEA (QHHAHCAMH); COCTABIIITE BBID@XXCHHS, YpPaBHEHMS,
CBOMX yTECDKICHHH, 3JaBaTh 1aPAMETPHI H KDHTEPHHHEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJa4M, HCCIEIOBaTh
peIIeHHs; TONYIEHHOE PCIMCHUE U OLICHUBATH IPABIONOI0GHOCTE Pe3yIbTaToB;
- AHAH3UPOBATE NOTYICHHBIE B XO/IC PEIICHNS 33/Ia4H- YMETh ONEPHPOBATH TOHATHSIMHA: cpemHee apudMeTHYECKOE,
PE3YIbTATEI, KPHTHICCKH OILICHHBATh UXMe/uana, HanOoIblIce H HAMMEHbLIEE 3HAYSHHMS, Pa3Max, JHCIICPCHS,)
/IOCTOBCPHOCTE, NPOTHO3HPOBATE H3MEHEHHE B HOBBIXICTAHNAPTHOE OTKIOHEHHE WHUCIOBOIO Habopa; yMeTh W3BIEKATD,
VCIIOBHSIX, MHTEPIPETHPOBATE HHPOPMALIHIO, [PEICTABICHHYIO B Tabnuuax, Ha
"~ YMCIb TIEPEHOCHTE 3HAHHS B TIO3HABATCIBHYIO HTMarpaMmax, rpadmkax, OTPaXAIOINyI0  CBOMCTBA  peawIbHEIX
[IPAKTUYECKYTO 00/IACTH KU3HEAEATENEHOCTH, TPONCCCOB H SBJICHHN; HPCACTABIAT: HHGOPMANMIO ¢ MOMOIIBIO)
- YMETh MHTCTPHPOBATH 3HAHHUS U3 PA3HBIX IPCAMETHBIXITA0IAI W AHArpaMM; HCCICIOBATE CTATHCTHIECKHE JaHHBIC, B TOM|
obacreii; (HCIEe ¢ OPUMEHEHHEM TrIpaduuyecKHX METOHOB H 3NIEKTPOHHBIX
- BBIIBHIaTh HOBEIC M/CH, LIPE/IAraTh OpPUTHHAILHBIECPEICTE,

TOOXOABI H PEIICHHA; - YMEThb OIICPHPOBATh MOHATHAMU: CIYYAHHBII ONBIT H Clly4aiiHoe
[A CHOCOGHOCTD X MCITONB30BAHKSA B TO3HABATC/ILHOM 00BITHE, BEPOSTHOCTE CIy4aiHOIo COOBITHA; YMEHME BBIYHCIISTE
COLIAJIBHOM MpaKTHKE Hﬁepomocn C HCIOJB30BAHUCM IPAPUIECKUX METOLOB; IPHMEHSTE
(hOpMyITBI CHIOXKEHHS B YMHOXEHHS BEPOATHOCTEH, KOMOMHATOPHEIE
(pakTEl B GHOpPMYNIEI TPH pelicHAM 3a71aY; OLUCHHBATH BEPOSTHOCTH
PEANBHBIX COOLITHI; 3HAKOMCTBO CO CIIydYaiiHBIMH BEIIHIMHAMU;
YMCHHE IIDABOAWTE MTPAMEPEI NPOSBIEHAS 3aK0HA GONBIINX YHCET B
MPHPOLHBIX U OOINECTBEHHEIX ABJICHHAX,

- YMCIb ONEpHPOBATH NOHATHAMHA: TOYKA, NpAMasi, ILIOCKOCTS,
[IPOCTPAHCTBO, JBYTPaHHBIH YION, CKpEIMBAIOIMHECs OpsAMEIE,
1apaIIC/ILHOCTE H EPHCHAUKYIAPHOCTE NPSMBIX H TIIOCKOCTEH, yrou
©KAY NPAMBIMH, YTOJI MEXIY OPSMOH H IUIOCKOCTEIO, YO/ Mexny|
JIOCKOCTAMH, PAacCTOSHUE OT TOYKH JI0 IUIOCKOCTH, DacCTOSHHE
MEKNY NpPSAMBIMH, PAcCTOSHHE MEXTY IUIOCKOCTSIMEL YMEHHE
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qmcnomosan TIpH peINCHAN 33/1a4 H3YYCHHBIC (DAKTH M TCOPEME]
(LTAHUMETPUM; YMEHHE OLICHHBATE PA3MEPH! 00BEKTOB OKPYXAIOLIEro)
pa;

-~ YMETL ONCPUPOBaTh IOHATHAMH: MHOIOTDaHHMK, CedcHHe)
MHOrOIpanHuKa, Ky0, napainenenuies, IIPH3Ma, THpaMH/a, ¢urypa u
[IOBCPXHOCTD BPAIICHHUS, IHIHHAD, KOHYyC, miap, cdepa, cedeHus|
buryps1 Bpamenus, mmockocts, kacaromascs cepsl, MEnEHMIpa,
OHyCd, IUIOMANb M[OBEPXHOCTH NHMPAMHJBI, IPH3IMBL, KOHYCA,
HWIMHApa, Tomank coepsr, obbeM kyba, OpPSMOYTOJIBHOTO
([APAIIENENANe/id, IHPAMANEL, IPU3MEL, IHTHHAPA, KOHYCa, mapa;
YMEHHE H300paxars MHOTOTDAHHHKA W MOBEPXHOCTH BpAaICHUS, HX|
CCHCHAA OT DYKH, C TIOMOIIEIO YEPTEXHBIX WHCTPYMEHTOB
PICKTPOHHBIX  CPE/ICTB; YMCHHE DAcliO3HABATE CHMMETDHIO B
{[POCTPAHCTBE; YMEHHME PACTIO3HABATE MPABFIIbHBIE MHOTOTPAHHUKH

- YMETh ONCPHPOBATL NOHATHSMH: IBHXKCHHE B TPOCTPAHCTBE,
MONOGHEIE (MIYpEI B NpPOCTPAHCTBE, HCIONB3OBATE OTHOILIEHHE
ILTOIa1eH I0BEPXHOCTEH B 06HEMOB ITOTOOHBIX ¢uryp mpu perLieHHH|
3anadq;

- YMETH BBIMHCIITG TEOMETPHYCCKHE BEIMYHHBI (ATHHA, yrom,
[UI0IMaah, 00beM, MIIOMANE IHOBEPXHOCTH), HCIIONE3YS. H3Y4YEeHHBIE
(bOPMYITBI B METOBL;

- YMETh ONCPHPOBATH MOHATHSMM: IIPSIMOYIONBHAS —CHCTEMA
(KOOpTMHAT, KOOPIHMHATHI TOYKH, BEKTOpP, KOODIHHATEHI BEKTOpA,
CKATAPHOC IPOU3BEEHNC, YIOJ MEXTY BEKTOPAMH, CyMMa BEKTOPOBR,
(TPOU3BE/ICHHE BEKTOPA HA YHCII0; HAXOMUTH C IOMOTIBIO H3YUeHHE]
(bOpMYN KOOpAMHATEI CepeuHbI OTPE3Ka, PacCTOSHNE MEXIY JBYMs
TOYKAMH;

- YMCTh BBIOMpAaTh MOIXOASINUE M3YYCHHBIH METON I permeHws|
3311a%H, PACIO3HaBaTh MATCMATHYCCKHUE (DAKTHI M MATEMATHUECKHE
\Monem B UPHUPOJHBIX H OOLICCTBEHHBIX ABICHUAX, B HCKYCCTBE;
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YMCHHE — [IDHBOJHTH  NIPHMEPbl  MATEMATHYECKHX  OTKPBITHIA
POCCHICKOM H MHPOBO# MaTeMaTHYeCKOH HayKi.

- YMCTB OINCPHPOBATL MOHATHAMH: ONpENeNeHIE, aKCHOMA, TeopeMa,
CIIE[ICTBAC, CBOMCTBO, NPH3HAK, JOKA3aTENHCTBO, PABHOCHIBHBIC
(bopMyTHPOBKH; yMeHme topMyIHpoBaTH obparHoe
([POTHBOIMONOXKHOE  yTBEPXKACHHE, NPHBOAUTE  OPHMEPH W]
[KOHTPIOPEMEPEL, MCHOJE30BATE METOJ MATEMATHYECKOH HHIyKITHH
([POBOZIUTE JIOKA3aTe/NbHBIC PACCYXACHHSA NPH DElICHHH 3aaay,
OLEHUBATE JIOTHYCCKYIO MPABHIBHOCTE PACCYXIEHHUIA;

- YMETh ONCPHPOBATh MOHATHUSMH: MHOXECTBO, IOJMHOYXKECTBO,
OTEpAlHK HaA MHOXECTBAMM; YMEHHME HCIIONB30BaTh TEOPETHKO-
HOXXECTBCHHBIM anmapaTr s ONHMCAHHS peabHBIX IIPONECCOB H
BIICHHH IIDH PEINCHWH 3aJadY, B TOM YHCIC H3 AOpYTHX y4eOHEIX
MPEIMETOB;

- YMETE OIIEpUPOBATE NOHATHAMH: Tpad, CBA3HBIH rpad, 1epeso, MUK,
rpad Ha IUIOCKOCTH, YMGHME 3a7aBaTh M ONHCHIBATE rpadsl
Pa3THYHBEIMH CLIOCOOaMH; HCIIONIB30BATh rPadbl IPH PEMEHHH 3a1ay;
- YMETb CBOOOZIHO  ONEPHPOBATh  ITOHATHSMY: COYeTaHHE,
(ICPECTAHOBKA, 4YHCIIO COYCTAHHH, YHMCNO IEPECTAHOBOK, GHHOM
Helotona; ymenme mpuMeHsrs KOMOWHATOpHBIE  (akThl o
PACCYXIACHUA UL PEMICHUS 339,

~YMETh OLICPHPOBATH TIOHATHAMHA: HATYPATEHOE YHCIIO, HEN0e YHCIIO,
OCTAaTOK [0 MOJYMIO, palHOHAILHOE YHCIIO, HPPAIMOHANBHOE TUCIIO,
MHOXecTBA HaTypalbHBIX, LENIbIX, PAlHOHANBHEIX, JeHCTBUTEILHbIX]
[THCEIL; YMEHHE HCIONb30BaTh INPH3HAKH JCIHMOCTH, HAHMEHBIIHIi
OOLIuii JieTTENb 1 HauMeHsIIee 00Iee KPATHOE, amroput™ EBknmnal
PH PCIICHHH 3a/laq; 3HAKOMCTBO C Pa3siMYHBIMH TIO3MIHOHHEIME]
CHCTCMAMH CUHCIIEHHS;

- YMETb CBOOOZHO ONEPHPOBATh MOHATHSMH: CTENEHb C IEJbIM
[IOKa3aTeICM, KOPEHb  HATYPANbHOM  CTENEHH, CTENcHb ¢
PAIHOHAIBHBIM ~ [TOKa3aTejieM, CTeNeHb ¢  JeiiCTBHTEILHEIM
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BEMECTBCHHbIM) [0Ka3aTelneM, JIorapudM uucna, CHHYC, KOCHHYC H|
TAHI'€HC MPOU3BOJILHOTO UKCIIA,

~ YMCTb ONCDHPOBATH TIOHATHAMHU: TOXAECTBO, TOXIECTBEHHOE
Ipeo0pasoBanue, ypaBHEHHE, HEPABCHCTBO, CHCTEMA YPaBHeHH# W
HCPABEHCTB, PaBHOCHJILHOCT YPaBHCHMH, HEPABEHCTB M CHCTEM,
PALHOHANBHEIS, UPPALMOHANBHEIC, MOKA3aTelNbHBIE, CTENEHHEE,
MOrapuMHIECKHE, TPHOHOMETPHYSCKHE yPABHEHTS, HEPAaBEHCTRA M|
CHCTEMBI; YMEHHE pCLIATh YPABHCHHS, HEPABEHCTBA H CHCTEMEI ¢
([OMOIIBIO PasIHYHBIX IPHEMOB; PElIaTh ypaBHEHNA, HEPABEHCTBA U
CACTEMBL C NMapameTpoM; NMPHMEHSTh ypaBHEHHs, HEPaBEHCTBa, KX
CHCTEMBI JUIA PELICHHS MATEMATHYCCKUX 32184 H 33134 H3 PA3IHYHbLX
oONacTet HayKH U pealbHOH JKU3HH;

-YMETb CBOGOJHO ONEPHPOBAaTE MNOHATHAMH: Tpadmk ¢$yHKTIAH,
obpatHas dyHKINA, KoMmMmosuuus QYHKOWi, IHHeNHAS dynxims,
[KBanpaTH4Hast QyHKIUA, CTencHHas GYHKIHA ¢ HeTbM TIOKa3aTelIeM,|
TPUrOHOMETpHYECKHE (YHKIMH, OGpaTHBIE TPHrOHOMETpUYeCKHe
byHKIHM, nokazarensHag © norapupMudeckas GyHKUAM; yMeHHe
CTPOHTE Tpaduxu GyHKIHH, BEIIOIHATE MpeobpasoBaHms rpa)uKoB
(byHKnmit;

YMEHHE HCIOJIB30BATh rPpad MKy GYHKIMI A5 H3YICHUS IPOIIECCOR H
3aBHCHMOCTEH DY PELIEHAH 3a/1a4 U3 APYTHX Y4eOHBIX IPEIMETOB H
M3 PEATBHOH JKH3HH; BRIpaXarh (OPMYNaMH 3aBHCHMOCTH MEKIY
BETHIHHAMU;

YMEHHE CBOOOJIHO ONEPHPOBATE MOHATHSAMHE: YETHOCTE byHKIHH,
NEPHOMIHOCTS (YHKIHH, OrPaHHYEHHOCT (DYHKIHH, MOHOTOHHOCTE
(bymKumEM, 9KcTpeMyM (yHKuMHM, Hambonbmiee W HauMensmred
HAYEHU  (QYHKIMH HA LPOMEXYTKE; yMEHHe IPOBOHTE
cchueIoBaHue () yHKINM;

YMEHHC HCIOJIb30BATh CBOMCTBA M Tpatmku GyHKUHH s pemesn

YP2BHEHHH, HCPABCHCTB M 3ajdy C [apaMeTpPaMu; u3obpaxars H:]
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luoopmﬂamoﬁ IUNIOCKOCTH  MHOJKCCTBA DpEINCHHIl  ypaBHeHWIi,
HEPABEHCTB M HX CHCTEM;

- YMETh CBOOOJHO ONEPHPOBATH HOHATHAMH: TOCTIEJOBATENEHOCTD
APUQMETHYECKAsT — HPOIPECCHS,  IeOMeTpUYecKas IIPOIPECCHS,
becKOHEUHO  yORIBaIOmas reoMeTpHYecKas [POTPECCUs; YMEHHe
FaAaBaTh  [OCNENOBATENBHOCTH, B TOM 4HCIE C  IOMOLIBIO
PEKYPPEHTHBIX (opMmyir;

- YMCIE ONEPHPOBATh NOHATHAMH: HELPEPHIBHOCTL  (BYHKITHH,
ACHMITOTHI Tpaduka GyHKUWH, nepeas H BTOpas TpOH3B0/THas]
byHKLIEM, TeomeTpuueckuil u (rzugeckuii  cMBICH OPOH3BOIHOIA,|
epBOOOpasHas, ONpEHENEHHEI  HHTEIpar; YMCHHE HaXOWUTH
ACUMITOTH rpaduka (YHKIHE; yMEHHE BEIYHCIATH IPOH3BOIHEIC
CYMMBI, IIPOM3BCACHHSA, JACTHOTO K KOMIIOZHITHH (DYHKIHMH, HAXOIUTE)
YPaBHEHHE KacaTeIbHOH K rpaduky QynKumm;

YMEHHRE HCTIONB30BATE MPOMSBOLHYIO IS MCCICHOBAHUA (DYHKIIME,
UL HAXOACICHHS HAUITYTINErO PELICHUS B IPHKIIAHBIX, B TOM YHCJIe
COLMATPHO-3KOHOMHYCCKAX M (DH3UYECKHX  3amavax,
ONPEACTEHHA CKOPOCTH M YCKOPEHHS; HAXOANTh TINOIIANH B 00BeMbl
buryp ¢ nomowmsio HHTEIpAlla;  MPHBOMMTE  IIPHMEpSL
MaTeMaTHYeCKOro MOJAENHPOBAHHS C IOMOIIBIO MHDPEPEHITHANEHBIX]
Yy paBHEHHI;

- YMETb  ONCpHPOBATh  MOHATHAMH: KOMILIEKCHOE  HHCIIO,
COTPSKCHHBIC ~ KOMIUIEKCHBIC — 9HCHA, MOIYJb M  apryMeHT
OMIUIEKCHOTO ~ 4ucia, (opMa 3amucH  KOMIUIEKCHBIX  ymce|
(reoMeTprdecKas, TPHTOHOMETPHUECKAs W anreOpanyeckas); yMeTh|
TPOH3BOJUTE ApH(PMETHIESCKUE NEHCTBAS ¢ KOMIUICKCHEIMH YHCIIAMY;)
IPABOTUTE IIPHMEPLI HCIIOIb30BAHHAS KOMILTEKCHBIX YHCET:

- YMETh  CBOOOXHO  ONCPHPOBATE  MOHATHAMH: cpenHes)
apudMeTHIECKOE, MeJMana, HauGOJbIIee H HAHMCHBIIEE 3HAYCHAS,
pasMax, IHCHCPCHA, CTaHAAPTHOE OTKIOHEHUE IUIS  OMMCAHMS
[TACJIOBBIX TAHHBIX; YMEHHE MCCIIC/0BATh CTATHCTAYECKHE TAHHEIE, B
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OM HCIC ¢ IPHMEHEHUEM rpaHIECKAX METONOB H 3JIEKTPOHHEIN
CPEZCTB; TIpadMueCKH WCCIENOBATh COBMCCTHBIE HAGMIONCHHS
IOMOIIBIO IHarpaMM pacCeMBaHMs M JTHHEHHOM perpeccnu;

- YMETh HaXOAUTB BEPOATHOCTH COOBITHH € HCIOTH30BAHKE
rpaQUyYecKuX METOHOB; IIPHMEHSTH IS PEeHUA 331249 hopMyIIH|
CIOKCHHA M YMHOXKEHHS BepoATHOCTEH, (OPMYNYy  HONHOM
BEPOATHOCTH, ¢opMyny Beprynmm, KOMOWHATOpHEIE (pakTHl H
(POPMYJIEI; OICHHBATE BEPOATHOCTH PeaNbHEIX COOBITHH; yMeHue)
OLICPHPOBATE MOHATHSMH: CITydYaliHasd BeNMYMHA, pacnpejenenyel
BCPOATHOCTCH,  MATEMaTHYeCKOE  OXHIAHHE, TUCIIEPCHS 14
CTal/lapTHOC ~ OTKIOHEHWE  CIy4aliHOH  BEJIMUMHEL, QyHKIIHN
PACTIDE/ICICHUA ¥ TUIOTHOCTH DPaBHOMEPHOIO, MOKA3ATCILHOTO H
HOPMANbHOrO  pacupeNeNeHuil; yMEHHE HCIONb30BATh CBONCTRA
U3YICHHBIX Daclpe/ieeHHid Ul pPeINeHHA 3a[ad; 3HAKOMCTBO o
(OHATHAMM: 3aKOH OONBINEX 4YHCE), METOMEI BEIOOPOYHBIX
HCCIIeNIOBAHUH; YMEHHe IPUBOJUTL TIPUMEDHI TPOSBICHHS 3aKOHa
OONBITIMX 9HCE B IPUPONHBIX U OOIMECTREHHEIX SIBTICHHUSX;

- YMEThb CBOOOJHO OMEPHPOBATH MOHATHAMH: TOWKa, aopsMas,
LIIIOCKOCTB, MIPOCTPAHCTBO, OTPE30K, JIYY, TUIOCKHIH YTOI, ABYIpaHHEIE
IO, TPEXIPaHHBLIH YroJ, IepeceKarolluecs, NapaUieibHbE W
(CKPCIIHBAIOMHUCCS IPSMBIC, NapaJLIENBHOCT H TIEPIICH Ky IIPHOCTE
(IPAMBIX H IUIOCKOCTEH, Yromi MKy MPSMBIMHE, YTOI MEXIY OpsaMoii]
H INTOCKOCTBIO, YIOJI MeXKIY INIOCKOCTAMH;, YMEHHE HCIONb30BaTh TipH
PEMICHAH 33124 H3YYCHHDIE (HaKTHI K TeOPEMBI IITAHNMETPHH; YMCHHC,
OLCHUBATE pasMephl OOBEKTOB B OKpYXAlOmEM MHpe; YMEHHUE
OIEPHPOBATE NOHATHAMH: MHOTOTDAHHMK, CEUESHHC MHOI'OTPAHHHMKA,|
MPABHIBHBLH  MHOTOTDAHHHK, IIpU3Ma, MNHpaMHfa, burypa w
OBEPXHOCTE BpAlleHHs, WMIHHAD, KOHYC, map, cepa, paseprka
[IOBEPXHOCTH, CCIEHHS KOHYCA H IMITHH/PE, HapalIeIbHble OCH HIN
OCHOBAaHHIO, CEYCHHE Iiapa, IIOCKOCTh, KACAIOMASCS chepel,
[MIMHIDA, KOHYCd;, YMEHHE CIDOMTh CEYCHHE MHOIOIDAaHHWKA

14



300pakaTh MHOTOIPAHHUKH, GUTYDEI H I0BEPXHOCTH BPAIIEeHUA, HX
CCUCHHS, B TOM YHCIIE ¢ TIOMOIIBIO 3/IEKTPOHHEIX CPEJICTB; YMEHHE
MPUMCHSTE CBOHCTBA TEOMETPHYECKHX (HIYP, CaMOCTOATE/LHO
bopmynmpoBats  ompenenenus H3y4YaeMbIX (UTYp, BBUIBHraThH)
(HIIOTC3Bl O CBOHCTBAX M INPU3HAKAX ICOMETPHYECKHX turyp,
OOOCHOBEIBATE MM  ONpOBEpPraTh  HX; YMEHHE IpOBOJHTH
MacCHUKAUMIO (HUryp IO pasmHUIHEM IIPA3HAKaM, BEHIOIHSTH
E;eoﬁxommme JOTIOMHHUTEIIBHBIE MOCTPOCHHUS,
- YMETb CBOGOJHO ONEPHPOBATH MOHATHAME: ILTOMAIE ¢HTYpEI,
06beM (ETYpEI, BeIMUMHEA YITIa, PACCTOSHHE OT TOTKH J10 ILUIOCKOCTH,
PACCTOAHIE MEXIY NPSMBIMH, PACCTOSHHE MEXAY ILIOCKOCTSME,
IOWa/b  Cepsl, MIOWans NOBEPXHOCTH MHPAMHEIEL, MPH3MBIL,|
OHYyCa, MUIHAApA, 006eM Kyba, IpsMOyroIsHOro Hapajienenure a,
Einpamunm, TPUSMBL, UHIHHAPA, KOHYCA, MIapa; yMEHHe HaXOIHTh
OTHOIIECHHE 00BEMOB 110/I06HBIX (GUryp;
- YMETh CBOOOAHO OMEpHUPOBATh  MOHSTHIMHU: TMBHXCHHE,
TapaJlIe/IbHBINA IEPEHOC, CHMMETPHS Ha IIIOCKOCTH U B [IPOCTPAHCTBE,
MOBOPOT, [IpeoOpasoBaHWe TOMOOHS, [OIOGHBIE Gurypsr; ymenne
PacCIIO3HABATE PABHBIC H MOJOOHEIEC GUIYDHI, B TOM YHCIIE B MPAPOZE,
‘ncxyccrse, APXUTCKTYPE; YMEHHE HCIONLE30BATh TEOMETPHYUECKHE
OTHOLICHUS, HAXOIMTH IE€OMETPHYCCKME BENHYHMHEI (JUTMHA, yrom,
MIOINAAE, O0BEM) TIpY peleHHH 3a1a4 H3 APYTHX y4eOHBIX TPEMETOR
[ U3 PCATBHON KU3HHE;
- YMETb CBOOOTHO OLIEpUPOBATH IOHATHAMH: OPAMOYTOJIbHAS CHCTEMA)
OOPAAHHAT, BEKTOP, KOOPAMHATE! TOYKH, KOOPTHHATEI BEKTOPA, CyMMa|
CKTOPOB, TPOH3BEACHHAE BEKTOPA HA YACIO, PA3/IOKEHHE BEKTOPA MO
asHCY, CKaIApHOC NIPOM3BENICHUE, BEKTOPHOC NPOH3BENEHHE, yrom
CXKIY BCKIOpaMH; yMCHHE HCHONL30BATH  BEKTOPHBIA 1
OOPAMHATHBIA METOX [UIA PEMICHHS I€OMETPHUCCKIX 3a/a9 | 3a1a4
PYTHX y4e6GHBIX IPEIMETOB; ONCPHPOBATE TTOHSTHIMHU: maTtpuna 2x2)
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1 3X3, oOmpejeNMTENb  MATPHIBL, TCOMETPHIECKAH  CMEIC]
ONpeIeNnuTEN;

- YMCTB MOJIC/IMPOBATE pEalbHBIC CHTYALHH HA A3BIKE MATEMAaTHKH:
COCTABJIATE BEIPAXKEHUSN, YPAaBHEHHS, HEPABCHCTBA M HX CHCTEMBI IIO)
YCIIOBHIO  3a7ja¥¥,  UCCJIENOBaTk  IMOCTPOCHHEIE MOAETH ¢
MCIIOIb30BAHAEM anmapara anrebpsl, HHTEPIPETHPOBATH)
MOJIy4CHHBI pPe3ynbTaT; CIPOMTH MATEMATHYECKHE MOMCTH
[IOMOMILIO FE€OMETPHYCCKUX NOHATHHA M BEIMYHH, pellaTh CBI3aHHBIE
C HIMH NPaKTHYECKHE 3aa’IH; COCTABIATH BEPOSTHOCTHYIO MOJIEIb ui
MHTEPIIPETHPOBATE IIOJIy9CHHBIH PE3yNBTaT; pellaTh TNpPUKIaIHEIE
Bajaid  CpPEICTBAMH MAaTeMaTHUECKOrQ aHaJM3a, B TOM 4HCIE
CONHATEHO-DKOHOMHIECKOTO H (PH3HYECKOTO XapaKTepa;

- YMEHHC BBIOMpaTh IOJXONANIMI METOA I pelTeHHs 3a/lauu;
[IOHAMaHHE 3HAYUMOCTH MATEeMAaTHKH B HM3YYEHWH NPUPOIHBIX H]
OOIIECTBEHHBIX IPOLECCOB W SBIICHWIA, YMEHHE pacCIIO3HaBaTH
[IPOABIICHHE 3aKOHOB MareéMaTHKH B HCKYCCTBE, YMEHHE IPHBOJHTH
(IPUMEPEI  MATCMATHYECKHX OTKPHITUH pOCCHMCKOM H  MupOBOIf
MaTeMaTHYECKOH HAayKH

OK 02. Ucmons3oBats
COBPEMEHHBIE CPE/ICTBA IIOHCKA,
aHAIIH3a 0 HHTEPIpETaLyH
HbopMmaruy, u
UH(OPMAITHOHHEIC TEXHOMOTHH
[UIsI BEITOJTHEHHS 33134
[IpodeccnonansHoi
JIEATENEHOCTH

B obnacTu LEHHOCTH HAYYHOTO MO3HAHIS: - YMCTb ONEPHPOBATH NOHATHAMH: pPAIMOHANbHAA (YHKIHSL,
-C(hOPMUPOBAHHOCTE MHPOBO33pEHNUSIOKA3aTe/IbHasd (QYHKIWMS, cremenHas (yHKums, norapudMudeckas
COOTBCTCTBYIOMIEIO COBPEMECHHOMY YPOBHIO Da3sBHTHS(DYHKLMS, TDPHIOHOMETPHYECKHE (YHKIHH, OGpaTHbIE yHKITHH;|
HAyKH W OOLIECTBEHHON MPAKTHKH, OCHOBAHHOTO HaAMCHHE CIPOHTH TpaQuKH H3YYeHHBIX (YHKUMHA, HCIONB30BATH
UANOre  KyJILTYP, CHOCOOCTBYIOMIEr0 OCO3HAHHMIOIPAQHKA NPH M3YUCHHH IPOLECCOB H 3aBHCHMOCTEH, MU pemenuuw
CBOETO MECTA B IIOJHKYNHTYPHOM MHpE; ajaq u3 JIpyruxX y4eOHbIX NIPEIMETOB M 3ajay U3 PealbHOMN JKH3HH;
- COBCPLICHCTBOBAHME S3BIKOBOH M UHTATENBCKOHBEIPAXATh (HOPMYIaMH 3aBHCHMOCTH MEXIY BCIHYMHAMH;

KYIBTYpEL Kak CpeacTBa B3aUMOACHCTBHMA MEAAY- YMETh ONEPHPOBATH NOHATHSAMH: TOXIECTBO, TOXKIECTBEHHOE
UTI0IbMH M IIO3HAHUS MHpa; peobpasoBanne, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPaBHEHHH M
- OCO3HaHHEe MEHHOCTH HAYTHOH JIeATeNbHOCTH/HCPABEHCTB, PABHOCHJIBHOCTh YDPABHEHHIL, HEPABEHCTB H CHCTEM,
rOTOBHOCTE OCYIIECTRISATE IIPOEKTHYIO ALHOHATBHBIE, HMPPALMOHAILHEIE, TOKA3ATC/IBHLIE, CTEICHHLIE,
HCCIIC0BATEILCKYIO NEATENLHOCTE HEAHBHYATBHO H BIOrapi(MUIecKHe, TPAIOHOMETPHYECKHE YpaBHEHH, HEPAaBEHCTBA Y
rpynre. ACTEME]; YMETh pemmaTh YPaBHEHUS, HEPABEHCTBA M CHCTEMBI C
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OBnanenne YHHBEPCABHBIMH YIeGHBIMUIOMOIIBIO PA3NHYHBIX IIPHEMOB; PeLIaTh ypaBHEHHS, HEPABEHCTRA H]
[TO3HABATEILHBIMHE JeHCTBHAMM! HCTEMBI C MapaMeTpOM; MPHMEHSTh ypaBHEHWS, HEpaBCHCTBA, WX
B) paboTa ¢ urdopmanueit: CHCTEMEI /I pPCLICHHAS MaTeMaTHYECKHUX 33/1a4 M 38/1a4 U3 Pa3/IMIHELX]
- BUIAJIETe HAaBRIKAMH NONyYcHHA MHGOpMauwu w300acTell HAYKH U peabHO JKA3HH;
HCTOYHHUKOB  PasHBIX  THIOB, CAMOCTOSTEILH YMCTE  CBODONHO  ONEPHPOBATH  [IOHSTHAMU: IBY)KEHHE,
OCYIICCTBIATE IIOMCK, AHANHM3, CHCTEMAaTH3ALHIO apallIeIbHBIH TEPEHOC, CHMMETPHS HA ITJIOCKOCTH H B IPOCTPAHCTRE,
[AHTEPIPETAIHFO HHGOPMALAH Pa3NIMYHBIX BUIOB HIOBOPOT, npeobpaszoBanHue 10706MA, TOLOGHBIE QHTYPEI, YMETH
hopM LipejicTaBIeHuS; aCII03HABATE PaBHBIC H NOH00HBIE GUTYPEI, B TOM uHCIE B HPHPOJIE,
- CO3JaBaTh TCKCTBI B PAa3IHYHBIX (hOpMATax C yIETOMHCKYCCTBE, APXHTCKTYPE; YMETh HCIOJNB30BATh T'€OMETPHUYECKHE
HA3HAYCHUS WHQOPMAUUM M MENEeBOH AyAHTOPMM,OTHOLMICHHS, HaXOAUTh EOMETPHYECKHE BENHUMHBI (JUIMHA, YTOIL,

BEIOMpAas ONTHMAILHYIO (OPMY IpeACTaBIEHHS omazb, 00HEM) IPH PELLCHHH 3a1a4 U3 APYTHX YUYeOHBIX IPEIMETOR
BH3YaTHM3alLH; U {3 PeaabHOH KU3HH
- ONCHHMBaTb  JOCTOBEPHOCTH,  JIETHTHMHOCTH

MH(pOPMALMH, €8 COOTBETCTBHE IIPABOBLIM U MOPATTEHO-
BTHYECKAM HOPMAaM;

- HCIONB30BaThL CpPeAcTBa HHGOPMAIMOHHBIX M
KOMMYHHKAIHOHHBIX ~ TEXHOJIOTHH B  pelmeHny]
lxorrmmsnm, KOMMYHHKATHBHBIX H
OPTaHHU3aIHOHHEIX 3a]1a4 ¢ COOM0ACHHEM Tpeﬁonaanﬂ
OPTOHOMUKH, TEXHHKH 0O€30LaCHOCTH, TI'HIHMEeHEL,
[PECYPCOCOCPEKCHNUS, MPABOBEIX M ITHYECKHX HOpM,|
HOPM HH(OPMALHOHHOM 6€30macHOCTH;

- BNaJACTh HaBbIKAMM DPACHO3HABAHHS M  3ALIATLI
MHdopManng,  HHOOPMAIHOHHOMN 6esomacrocTH|
[THHOCTH
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OK 03. ITnauuposarts n
[PCaATH30BRIBATH COOCTBEHHOE
IIpoecCAORAILHOE H
MHYHOCTHOE Pa3BUTHE,
eI PHHAMATETBCKYIO
NESITEIIEHOCTE B
npodeccHonanbHol cdepe,
FICTIONIE30BaTh 3HAHMSL [10
(puHAHCOBOM rpaMOTHOCTH B
Pa3sIHYHBIX XKHU3HEHHEIX
CHTYAI[HIX

B o6nacTi 1yx0OBHO-HPABCTBEHHOTO BOCIHUTAHM:

- CQOPMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHHS,
BTHYECKOTO MOBENECHHUS;

- CIOCOOHOCTh OIICHHBATH CHUTYaIlluio M IPHHHAMATH

HPABCTBCHHBIC HOPMEI M IICHHOCTH;

- OCO3HaHHEC JIHYHOIO BKIadd B TNOCTPOCHHC

OCO3HAHHBIC PEINeHHs, OPHCHTUPYICH Ha MOpEU]BHO-lMHOI‘Ol"p&HHﬂKa, Ky0, mapanyienennies, mpusma, DUpaMua, ¢urypa

- YMCTh OIIEPHPOBATEH MOHATHAMM: palHOHaILHEIE, HppallHOHAJILHEIE,

TOKa3aTelbHLIE, CTEIEHHEIE, JoraputMuIeckHe,
TPHTOHOMETPHYECKHE YPABHEHHS W HEPABEHCTBA, HX CHCTEMbI;
- YMETh ONEPHpOBATE NOHATHAMH: MHOTOIPAaHHHK, CeqeHHe

[IOBEPXHOCTh BpPALICHWAA, IHIMHAD, KOHyC, imap, cdepa, ceuen
(buryper Bpamienus, mrockocTs, Kacarommascs ceprl, IHMHHApa,

ycToHunBOro Oyaymiero;

- OTBETCTBEHHOE OTHOINEHUE K CBOMM POIUTEIIIM
(W14) IpyruM ueHAM CEMBH, CO3NAHMIO CEMBH H
OCHOBE OCO3HAaHHOIO NPHHATHS IEHHOCTEH ceMeHHoi
PKH3HH B COOTBETCTBHH C TPAJUIHUAMA Hapoaos Pocenn;
OBnanenne YHHBEPCAJIBHEIMH
ITCHCTBHAMU:

A) CaMOOpraHu3aLlus:

pCFyHH’HiBHBMHBHBKTpOI{HHX

OHyca, Tolane IOBEPXHOCTH NHMPAMUIBI, IPH3MEL, KOHyca,
WIMHIp], [IOmAns chepsl, o6veM Kyba, NpPAMOYTrONBHOIO)
apae/eNine]a, THPaMH/bl, TIPA3MBI, THIMHAPA, KOHyca, mapa;
[YMEHHE M300paXKaTh MHOTOrPAHHHKA H IOBEPXHOCTH BPAIICHHSA, HX
CEUCHUs OT PYKH, C NOMOUIBIO YEPTEKHBIX HMHCTPYMEHTOB H
CPeNcTB; yMETh PAacIO3HABaTh CUMMETPHIO B
(POCTPAHCTBE; yMETh PaCIO3HABATH NPABH/IGHBIC MHOTOTPAHHHKH;

- YMCTb ON€PHPOBATh IIOHATHAMH: [pPAMOYTONBHAS CHCTEMal

- CaMOCTOATENBHO OCYLIECTBIATH II03HABATEND

JICATCIBHOCTD, BBIABISATE OpOGNEMBL, CTABHTH

ihOpMyJIHPOBATE cOOCTBEHHEBIE 3a]1a4n B
00pa3oBaTenbHON  HEATENBHOCTH M KM3HEHHEBIX
CUTyaLMax;

- CaMOCTOSTeNBHO  COCTABJATH IUIAH  pELICHH
MpOOIEMBI € y4eroM  HMMEFoNMXcs pecypcoB,
COOCTBEHHEIX BO3MOKHOCTEH H MPEIIIOUTCHHEI;

- JABATH ONIEHKY HOBBIM CHTYAIIHsAM;

CIOCOOCTBOBAT  (DOPMHPOBAHMIO U NPOSIBJIECHHIO
OIMPOKOH OpYAMUMH B DasHBIX OOJACTSX 3HAHH,

[KYJILTYPHBIH YPOBCHB;

0) CaMOKOHTPOIB:

UCIIO/IL30BATE  MPHEMBL  peUieKCHH I OLEHKH
[CHTYaUHH, BEIOOpa BEPHOIO PEIIEHHS;

[IOCTOSHHO TOBBILATE CBOH 00pasoBaTenbHBNI  H

OOp/WHAT, KOOPAWHATBI TOYKH, BEKTOP, KOODAWHATEI BEKTOpA,
CKAIAPHOC IPOH3BENCHHE, YTOIl MEXKAY BEKTOPAMH, CYMMa BEKTODOB,
POM3BE/ICHHS BEKTOPA HA HCIIO; HAXOMHTH C IIOMONIBIO H3YYEeHHBIX
(pOpMy11 KOODITHHATEI CepeHHBI OTpe3Ka, PACCTOSHHE MEXIY ABYMs|
TOUKAMH
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- YMETb ONEHNBATh PHCKH H CBOEBPEMEHHO [[PAHAMATH
DELIEHHS N0 UX CHHXXCHHIO,

B) SMOLMOHANHHBIA HHTEIUIEKT, TPe/IOIAraroIHii
CPOPMUPOBAHHOCTD:

BHYTPEHHEH MOTHMBAIMH, BKIIIOYAIONICH CTPEMIICHHE K
AOCTHKEHHIO  IeMM W yCIeXy,  ONTHMH3M,
HANMATHBHOCTh, YMEHHE JCHCTBOBATH, HCXOI1 H3
CBOMX BO3MOXKHOCTEHH;

- OMIATHH, BKMOYArOmed coocoOHOCTh MOHHMATH
PMOLILOHANEHOE COCTOSHUE NPYTHX, YIHTHIBATE €10 OpH,
OCYLICCTBJIEHHH KOMMYHHKALIMH, CIOCOOHOCTE K
COYYBCTBHIO H COTIEPEIKHUBAHKIO;

- COLMAIbHBIX HABBIKOB, BKJIIOYAIOMMX CIIOCOOHOCTE

B KOJUICKTHBE H KOMaHIe

BLICTDAHBATh  OTHOLUCHHS C JPYTEMH  JEOJbMH,
3a00TUTECA, TPOSBIATE HHTEPEC M  paspeliaTh
IKOH(ITHKTHI
OK 04. 3¢ dexTusno [OTOBHOCTL K CaMOpasBHTHIO, CaMOCTOSATENBHOCTH HF YMETh ONEPHPOBATH IIOHATHAMM: CIyYaHBIH ONBIT M ClydaitHoe
B3aUMO/ICHICTBOBATH M paboTaTh [CAMOOTIPEIeICHHUIO; COOEITHE, BEPOATHOCTH CIYdaifHOrO COGLITHA, YMETh BBIYHCIIATH)

OBNQJICHUE HaBLIKAMH YueOGHO-KUCCIIe[0BATENBCKOIL)
[IPOSKTHOH ¥ COLUATILHOM AeATCIABHOCTH;

OBnajienne yHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMH
NERCTBHSAMMH:

0) cOBMECTHAs ICATENEHOCTD:

- TOHMUMAaTE M  HCNOIB30BATE  NPEHMYIIECTB
OMaH/IHOH ¥ HHIMBHIYaNbHOH paGoTsI;

- DpUHHMarb [ETH COBMCCTHOM JeSATEIBHOCTH,
TOCTHACHHIO! COCTABIIATH I1a" JCHCTBHIA,
PACTIPENIEIATE POM C YYETOM MHEHHMH YYacTHHKOB
OGCYXRaTh Pe3yIILTAThl COBMECTHOM PaGoThI;

OPTraHH30BBIBATE W KOOPAMHHPOBATH NEHCTBHS [0 €epallHOHATBHEIM

BCPOATHOCTD C HCHONB30BAHHEM TPaQUICCKHX METOOB; IPHMEHSTH
bOPMYJIBI CTIOXKEHHS! B YMHOMKEHHS BEPOATHOCTEH, KOMOUHATOPHEIE
(aKTBL M (OPMYNBl IpH pENIEHAN 3a1a4; OLEHHBATH BCPOSTHOCTH|
PCANBHBIX  COOBITHI; 3HAKOMCTBO €O CIIyyalHEIMH BEJIMIHHAMH;
YMCHHE MPHBOAUTDL IPHMEPHI TIPOABJICHUS 3aK0HA GONBIIMX YHCET B

PHPOJTHEIX H OOIICCTBEHHEIX SBIICHUIX,

- YMETh CBOGOLHO ONEPHPOBATH NOHATHAME: CTENEHb ¢ NessiMl

[IOKA3aTeJICM, KOPCHb HATYpPaIbHOW  CTENMEHM, CTEMEeHb  C
IOKasaTejneM, CTeNeHb ¢ JACHCTBUTEIIBE

(BEIECTBEHHBIM) IIOKa3aTeleM, norapudm 9mcna, CHHYC, KOCHHYC H
TAHTeHC IPOM3BOJIBHOTO YHCIIA;
- YMETB CBOOOIHO ONEPHPOBATH IIOHATHIMH: rpaguk QyHKIHH,

obparHas dymknus, xommosunms GyHkumd, TAHeHHAS byHaxm,
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PCaTbHOrO,  BHPTYaNBHOIO M KOMOMHHPOBAHHOIO
B3AHMOACHCTBHA,
- OCYWECTBIATH  MO3MTHBHOE  CTPaTerHYecKoe
IOBEJICHHE B DPasiIHYHBIX CHTYAlHSX, MPOSBIATH
TBOPYECTBO ¥ BOOOpaXKeHUe, ObITh HHHITHATHRHBIM.
OBnagenne YHHABEPCATHHBIMA PEryIsSTHBHBIMH]
MeHCTBASMH:

) NpuAsTHE ce0s M APYTHX THO/CH:
- IPHHUMATB MOTUBBI B aprYMCHTHI IPYTHX o€k 1pH
AHATH3E Pe3yNLETATOB AEATENLHOCTH;

[ KOOPZMHHMDOBATE M BBUIONHATE PabOTy B YCIOBHSAXKBaJPATHYHAS (YHKIMS, CTENCHHAs

GyHKIHS ¢ nemBIM noKasarejem,
TPUrOHOMETpHIeCKEE (YHKINM, oOGparHbie TPHIOHOMETPHYECKHE)
byHkuun, noxasarenpHas W norapudMEvYeckas GyHKIHE; yMerD
CTPOWTE rpaQMKdA GyHKUHH, BHITONHATE npeodpazoBanus rpadmKos
ynruii;

- YMETb HCIIOJIB30BaTh rpaduku QyHKIMA 111 H3yyenms NIPOLECCOB 1,
BaBHCHMOCTCH IPH PEINCHMM 3a/1a4 U3 APYTHX YUeOHBIX IIPEJIMETORB M
{3 PEATbHOM KH3HH; BBIPaXarh (QOPMYIaMH 3aBHCHMOCTH MEXy|
BETMUHHAMY;

CBOOOZHO ONEPHPOBATH MOHSTHSMH: YETHOCTE Gynknum,
MEPAOAMIHOCTS (YHKIMH, OFPaHHYEHHOCT) ()YHKITHH, MOHOTOHHOCTH

- IPH3HABATL CBOE MPABO H IIPABO JPYruX JHONEd H
OIMTHOKH;

- PasBUBATh CNOCOGHOCTH IOHMMATH MHUpP C IIO3H
PYroro 4eioBeKa

DyHKUMH, SKCTpemMyM (QYHKUMH, HauGoNBIEe W HaNMeHbLIee

Ha4YeHUs QYHKIMH Ha LIPOMEXYTKE; YMETE IIPOBOAUTE HCCACHOBANNE

)YHKIIHH;

YMCTE HCIIONB30BaTh CBOUCTBA W rpaduku (GyHKUMH s pemexma{
ABHCHHH, HEPaBCHCTB M 3aJia4 ¢ napaMeTpaMu; H300paxars Ha)
OOpPIHHATHOW IUIOCKOCTH MHOKECTBA PCIICHUH  YpaBHEHMIH,
€PaBEHCTB U UX CHCTEM

OK 05. Ocymectsnsts ycrayio
[{ IMCEMEHHYIO KOMMYHHKAIHIO
HA FOCYJaPCTBEHHOM A3BIKE
occuiickol Oenepanu ¢

€TOM 0coOeHHOCTEEH
OUMANEHOTO H KyILTYPHOTO
OHTEKCTA

B o6nacTH scTeTHYECKOro BOCTIHTAHMIS:

- SCTCTHYECKOE OTHOIICHHE K MHPY, BKIIOYAT SCTETUK
ObITa, HAYIHOTO W TCXHHYECKOTO TBOPYECTBA, CIIOpPTA,
TPYyJa ¥ OOIMECTBEHHBIX OTHONICHHIA:

- CIOCOOHOCTh BOCHPHHHMATH DasIHYHEIC BHJIEI
HCKYCCTBa, TPAJHLMK H TBOPYECTBO CBOETO W APYIHX
HAPOTOB, OIIYIIATE SMONHOHAILHOE BO3ICHCTBHE
CKYCCTBA;

YMETL  ONCPHPOBATL MOHATHAMM: CpejiHEE apH(MeTHIECKOE,
ennana, HauGobllee H HaUMEHbIICe 3HAYCHHS, Pa3Max, IHCIIEepCHs,
TalJ2@PTHOC OTKIOHEHHE HYHC/IOBOrO HabOpa; yMeHHE H3BiIeKaTh,
HHTEPIPETHPOBATE HHGOPMALHIO, [IPE/ICTABICHHYIO B Tabuunax, Ha
pHarpaMMax, —rpadukax, OTpakalomyr  cBOicTRA PeAThbHBIX
[IPOLECCOB M SBIICHAH; NPEACTABIATE HHGOPMAIHIO C [IOMOIIBEO
TabJMI ¥ JHArpaMM; MCCICHOBATH CTATHCTHYECKHE IOaHHEIE, B TO
[THCIC C [pHMEHEHHeM TIpaQH9ecKUX METOJOB H snemponnwhj.

- Y66)K,I[€HHOCTB B 3HAYMMOCTH AN JTHYHOCTH

PTHHYECKMX KYIBTYPHBIX TPajuLui W HAPOLHOL
TBOPYECTBA;

oﬁmecma OTCYCCTBEHHOT'O U MHPOBOTO HCKYCCTRAQ, YMETB

CpencTB;
OIIEpHPOBATh HOHATHAMM: TOYKA, MpsMas, ITOCKOCTE,
OCTPAHCTBO, IBYTPAHHBIA YTON, CKPEMIHBAIONUECS —IIPAMELC,
apannebHOCTE ¥ IIEPMEH/THKYIMPHOCT IPSMBIX H TTOCKOCTeH, yroui
CIAUTY TIPAMBIMH, YION MEKIy IPSMON M IJIOCKOCTEIO, IO MeXN
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- TOTOBHOCTh K CAMOBEIPRKEHHIO B Pa3sHEBIX BHAA OCKOCTSAMH, PacCTOSHHE OT TOYKH MO IUNIOCKOCTH, pacCTOSHHC,

VCKYyCCTBA,  CTPEMICHHE  TIPOSBJIATL  KadecTBAMEXKIY HPAMBIMH, PacCTOSHUE MEXIY IIJIOCKOCTAMH;
TBOPYECKOH THYHOCTH; YMCTh HCTIONMB30BATh NPH PEICHHM 33a1a¥ W3ydeHHBIE (aKThl w|
Osnajiciie yHABEPCATbHBIMA KOMMYHHKATHBHLIMHTEOPEMBI [IJIAHAMETPHM;, YMEHHE OICHMBATH pasMepel  00BEKTOB
NeHCTBUAMH: OKPYXXaloLero Mapa

a) obmenue:;

- OCYMECTBITE KOMMYHHMKAaOMM BO BceX ciepax

DKHU3HH;

- PacnosHaBaTh HeBepOalnbHBIC CpeAcTBA OOLIEHHS,

[IOHAMATh 3HaYeHHe COLIMATEHBIX 3HAKOB,

PaCIIO3HABATE IIPEANOCHUIKH KOH(IMKTHEIX CHTYAIHIH 1]
CMSTYaTh KOH(IHKTEL
- Pa3sBEPHYTO H JIOTHYHO H3JIAraTh CBOIO TOUKY 3PEHHS C
MCII0JIb30BAHHEM A3BIKOBEIX CPEJICTB

OK 06. IIposiBisTE rpaskaHcKo-
[IaTPHOTHYECKYIO [TO3HIIHFO,
NIEMOHCTPHPOBATL OCO3HAHHOE
[IOBEJICHHE HA OCHOBE
TPaAHITMOHHBIX
O0IIIeueNTOBEYECKHX IIERHOCTEH,
B TOM YHCIIE C Y4ETOM
FapMOHH3AIMN
MEXHAHOHAJIEHBIX 1
EXPEIHTHO3HBIX OTHOINCHHUH,
PUMECHSITH CTAHAAPTEHL
AHTHKOPPYILIHOHHOTO
TTOBEJICHHS

- OCO3HAHHE 00y4aroIIUMHUCS POCCHHCKOH- YMETB OIICPHPOBATE MOHATHIMHE: OPSMOYTOJIbHAS CHCTEMA
MPOKTAHCKOM HOCHTAYHOCTH; KOOPIMHAT, KOOPAMHATEI TOUKH, BEKTOP, KOOPIMHATEI BEKTOPA,

- LIC/ICHANPABIICHHOE Pa3BHTHC BHYTIPCHHEH NO3HIHHCKATAPHOE IPOU3BENEHHE, YTOIL M&XKIY BEKTOpPaMH, CYMMa BEKTOPOB,
JAMMIHOCTH  HAa  OCHOBE  JYXOBHO-HPABCTBEHHEIX[IPOH3BEICHUE BEKTOpa Ha YHCIIO; HAXO/IUTh C IIOMOIIBIO H3YICHHEIX
EHHOCTeH  HapojoB  Poccuiickoii Denepaunn hopMyT KOOPIUHATEI CEPE/TMHBL 0TPE3Ka, PACCTOAHHE MY JBYMS

MCTOPHYICCKUX 1 HAllHOHANBHO-KYIBTYPHBIX Tpaﬂlﬂll‘lﬁ [TOYKAMH,

(bopMHpOBaHHE CHCTEMBI 3HAYMMEIX  IEHHOCTHO- -YMETb BEIOMPATE HOAXOMSMIMHE H3YICHHBIH METOoX ISl peIICHH
CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYTITHOHHOI03a/1a9H, Paclio3HABATE MaTEMAaTHYECKHE (aKTHl H MATEMATHIECKHE
MHDOBO33DCHHS,  [PABOCO3HAHMA,  OJKOJOTHYECKOHMOMENH B IIPUPOAHBIX M OOLICCTBEHHBIX ABICHUSAX, B HCKYCCTBE;

YABTYPHI, CIOCOGHOCTH CTA4BHTL LETH H CTPOMT
H3HEHHBIC [LIAHET;

B 9acTH rpaxnanckoro BOCIUTAHHAL:

OCO3HAHME CBOMX KOHCTHTYIHOHHBIX IIpaB
00s13aHAOCTEH, YBAKEHNE 3aK0HA U NpaBOMOPSAKa;
OPHHATHC  TPAJAWIHOHHBIX  HANHOHAJNBHBIX
001IETeTOREYECKHX TYMaHHCTHIECKHX

CHHC IIPHBOJIUTH MPUMCPBL MATEMATHICCKUX OTKPHITHIL
OCCHHCKOH M MHPOBOI MaTeMaTHYeCKOii HayKH.
- YMCTb OLCPHPOBATH IOHATHAMHU: CIYVYAMHBIH OMBIT H CIly4aiHOE
COOBITHE, BEPOATHOCTB CIY4alHOTO COGLITHS: YMETh BEIYHCIIATH
CPOATHOCTE C HCTONB30BAHMEM TPAPUIECKHX METONOB; IPHMEHATH
OPMYJIbI CIIOKEHHS W YMHOXXEHHS BepOsATHOCTEH, KOMOHHATOPHBIE,
aKTEI ¥ (JOPMYJIEI OPH PELICHUM 3a]a4; OLEHUBATE BEPOATHOCTH|

IEMOKPATHYECKHX LIEHHOCTEH; CBHBIX COOBITHH; 3HAKOMCIBO €O CNYYAHHBIMH BeJIAHHAME:
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- I'OTOBHOCTB IMPOTHBOCTOSTE MISONOTHH SKCTPEMH3MA,[YMEHHE IIPHBOIUTE [IPHMEPBI IPOSBACHHA 3aKOHA GONBLIIMX THce B}

HAlMOHANTH3MA, KCEHO(OOMH, JUCKPHMHHALAM 11 PHPOJHBIX ¥ O0LIECTBEHHEBIX SIBICHHIX

COLHANBHBIM, PEIIMTHO3HBIM, PACOBLIM, HAHOHAILHE

O3 HAKAN!

-~ TOTOBHOCTE BECTH COBMECTHYK) JCATENLHOCTL B

TTEpecax IpaXnaHcKoro obImecTBa, yYacTBOBAThL B

CaMOyTIpaBIICHHHU B obmeobpazoBaTebHOIM

CPTaHH3aLH K IETCKO-IOHONIECKHX OpPraHH3aIHsIX:;

~ YMCHHC B3aHMOJCHCTBOBATE C  COITHAJIBHLIMH

HHCTATYTAMH B COOTBETCTBHH ¢ HX (YHKIHAMH M

HA3HAYCHUEM;

- TOTOBHOCTE K TIYMaHWMTapHoH W BO.}IOHTepCKOﬁL

NeATCILHOCTH,

[TATPHOTHYECKOI0 BOCITATAHHSL:

- C)OPMHPOBAHHOCTE  POCCHICKOM TPaXAaHCKOMH

MACHTHYHOCTH, DAaTpPHOTH3MA, YBAKEHHA K CBOEMY

HApOly, TyBCTBA OTBETCTBCHHOCTH mepen Poxunoi,

TOPIOCTH 3a CBOHU Kpai, cBoro Pouuny, cROM s3bIK H

JIBTYPY, npoIIoe )7} HacTosmee

HOT'OHALHOHAIBHOTO Hapoyaa Poccuy;

- [CHHOCTHOE OTHOIIEHHE K rocy,uapc*racnmmi

CHMEOJIaM, HCTOPHYCCKOMY H IIPHPOAHOMY HACIIEJIHIO,

[AMATHAKAM,  TPajWIsM  HapoIOB Poccrm,

JlOCTIOKCHHAM Poccun B Hayke, HCKyccrse, crnopre,

TEXHOJIOTHSIX H TPY/IE;

- HIeHHas yOexKIEeHHOCTh, FOTOBHOCTD K CIIYXKEHIMO U]

pamure OTeYecTBa, OTRETCTBEHHOCTE 38 €0 cyas0y;

OCBOEHHEIC 00YHaOMMHUCS MEXIPEIMETHEIE OHSTHS]
YHUBCPCANBHEIC Y4eOHbIEe ACHCTBAS (pery ISTHBHEI,

,zosﬁaBaTenLHHe, KOMMYHUKATHBHEIE);
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- COCOOHOCTD MX HCHONL30BAHHA B II03HABATEITHHOM
COLIHATEHOH IpaKkTHKeE, TOTOBHOCTD
CAMOCTOATEIPHOMY ILIAHHPOBAHWIO H OCYLIECTRIICH
yaeCHOR  [AeATE/ibHOCTH, OPTaHH3ALHH yaebHo
COTPYAHMYECTBA ¢ MENATOTHYECKHMH pPaGOTHHKAMH
CBCPCTHHKAMM, K  y4aCTHIO B  [OCTPOEHHH
MHIMBAAYANEHON 00pa30BaTe/IbHOM TpacKTOpHH;

- OBJIQICHHE HABLIKAMH Y4COHO-HCCITe[0BATEILCKOIH,
[TPOCKTHOM M COMHANBHOM NeSTeTEHOCTH

X

OK 07. CopueiicTBOBaTH
COXPaHEHHMIO OKPYXAaKoImei
CPeIbl, PECYPCOCOEPEIKEHHIO,
[IPUMECHATH 3HAHUST 00
M3MCHEHHH KITMMATA, IIPHHITHITEL
OepeAUIHBOIO NIPON3BOLCTEA,

b QeKkTHBHO NelicTROBATE B
IPE3BBIYAHHBIX CHTYAIHAX

HE TIPUHHMATH neﬁmm, NPHHOCAIHNE Bpel]

OKpPYKaIoLUeH cpene;
- YMCTb  TIPOTHO3HPOBAaTh  HeBJIarompHsTHE
OKOJIOTHYCCKHE  MOCICACTBHS  IpPeANpPHHHMAEMEIX]

eACTBHH, IPEOTBpAINATE X,

- YMETb ONCPHPOBATH MOHATHAMH: (YRKIUS, HePePLIBHAS (hyHKIAA,
POM3BOJHAY, NeEPBOOOpAsHast, ONpeNeNeHHEIH HMHTerpa; YMETH|
HAaXOMUTL NIPOM3SBOMHBIC DIIEMEHTADHBIX (DYHKIMH, HCIONB3ys]
CTPABOUHBIC MAaTCPHANB]; HCCIENOBATH B NPOCTEHIIMX CIIydasx
(DYHKUHE HAa MOHOTOHHOCT, HAXOJUTS HAHGONBIIHE HaHMEHBINHE

HATIPABJICHHOCTH;
- Pa3pabateiBaTh MIaH peleHHs mpo6ieMsl ¢ Y4ETO
AHaTH3a HMETOIMIXCS MaTepHaTbHBIX

HEMaTepHAILHBIX PECYPCOB;
- OCYMIECTBIIATH IENeHANpPaBIeHHbIA TIONCK MepeHocy)

Cpeny;

- YMCTb NEPEHOCHTH 3HAHHS B MO3HABATEABLHYIO M
MPAKTHYCCKYIO O0JACTH JKU3HEAEATEMLHOCTH;

- TPEAIarate HOBRIC NPOEKTHl, ONECHMBATL HIEH ()
TO3HUMH HOBH3HEBI, OPHIHHATBHOCTH, MPAKTHUECKO
BHAYHMOCTH;

7iaBaTh ONCHKY HOBBIM CHTYalMsiM, BHOCHTH
[KOPPEKTHBEL B I€ATETFHOCTE, OLIEHHBATH COOTBETCTRHE

- PAacUlIpUTL ONBIT [EATENLHOCTH DKOJOTMYECKONBHAYEHHS  (DYHKITHiL

CPEACTB H CHOCOOOB AeicTBuA B IPOGecCHOHANTEHYIONOA0GHEIC ¢uryper B mpocrpascTse;

T

CTPOUTH  IpaQMKH  MHOIOWICHOB ¢
CMOJIE30BAHHEM alllapaTa MaTeMaTHYecKOro aHa3a; NPHMEHSTH
POM3BONHYIO IIPH PENICHAH 3a/iad Ha ABUXKCHHE; PEIaTh IPAKTHKO-
PHCHTHPOBAHHBIC 33/1241 HA HANOONBIINE H HAHMEHBIINE 3HAYEHHS,

2 HAXOKICHUE IIYTH, CKOPOCTH H YCKOPCHHS;

YMETb OLCPHPOBATH NOHSATHAMH: NBHXKCHHE B TPOCTPAHCTBE,

HCIIOJIb30BATh OTHOIICHHE,

ITIOINA/ICH IIOBEPXHOCTEH B 06 HEMOR TIOMOOHbIX ¢uryp npu pemenun

3ajay;

" YMCTh BLITHCIATL TIEOMETPHYECKHE BEJHYMHEI (LTMHA, yrom,

[UIoMagh, 00beM, MIOMANb MOBEPXHOCTH), HCTIONB3YsT H3YYEHHBIC

OPMYIIbI H METOMBL

PEC3YIBTATOB LEIaM
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[IeTaTeILHBIX anmaparos
0azoBoro THIA, BX neurareneit u
(DYHKIHOHAIBHEIX CHCTEM Ha
Tame TEXHUYECKOH
YKCILTYaTALKH,

[IK 1.1. TlomnepxwuBare H-yMeTh pemars TPUKIAJHEIE 3aa9d B 00JacTy
COXpaHATE JETHYI0 TIoAHOCTHIPOYECCHOHANBHOM NeATENEHOCTH

-ACMOHCTPUPOBATE BIIAJICHHE [IOHATHH U METO/I0B MaTeMATHYECKOro)
AHAIN3a TUCKPETHOH MaTeMaTHKH;

/ICMOHCTPHPOBATE BNA/ICHHE YHCICHHLIMH MCTOJAMH pEILCHHS
NDUKNIATHEIX 3a1ad;

FAEMOHCTPHPOBATL BJAACHHE MNOHATHH Teopuu BEPOATHOCTEH HL
[MaTeMaTHYECKOH CTATHCTHKH,

TEXHHYECKOMY OOCITY)XHBAaHH
[IETATENBHBIX ~ ANNApaTOB o
NIBHTaTENIeH pa3IMyHoOro THIA.

1.4. Bemomsare paGoTsl mo-ymMeTh pelnars

POdECCHOHANEHOMH JEATENbHOCTH

OpUKIAZHLIE 3a7Ma4d B 00J4CTH

YMCTb NPUMEHATh OCHOBHBIC MAaTEMATHYECKHE METOIbl pEeLICHHS
MPUKJIATHEIX 3a1auk 06/1aCTH IIPOPECCHOHANBHOM NeSTe bHOCTH.
"YMCTE IDHUMCHATD OCHOBHBIE TOHATHS H METOIH MATEMaTHYeCKOro,
AHAIN33, JUCKPETHOH MaTeMaTHKH, JIMHelHONH anreGpoL, TEOPHH
BCPOATHOCTEH M MATEMaTHYeCKOH  CTATHCTHKH,  OCHOBEL
[AHTErpaJIbHOrO ¥ Tu(depeHIHATLHOrO HCUHCIEHAS,

paboT B YCIOBHAX CTAHAAPTHBIX
I HECTAHAAPTHLIX CHTYAalMH C
VIETOM ocobeHHoCTEH
TeXHHAYCCKOro  obCiyxuBanus
OTE€YCCTBEHHBIX M 3apYOeKHBIX
IIeTaTC/IBHEIX alTapaTos.

[1K 2.3. BEIOHpaTh ONTHMA/ILHEIE-YMETh  peluars OPHKTAMHBIE 33Ja4yd B obnacty
PETICHHS  IIpH nnamaponaanuﬁn

podeccHoHANBHOM AeATENbHOCTH

ACMOHCTPHPOBATD BIIANEHNE MOHATHH H METONOB MaTeMaTHYECKOro)
@QHAIIN3a JHCKPETHON MaTeMaTHKH;

~ACMOHCTPHPOBATD BNAICHHE YUCICHHBEIMH METOLAMH pemen
[TPHK/TaTHBIX 3a0aY;

/ICMOHCTPHPOBATEL BIANICHHE LOHATHH TEOPUH BEPOSTHOCTENR
MaTEMaTHYeCKON CTaTUCTHKH,
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2.5. IlpoBOmMTbL ONEHKYFymeTh pemaTh NpUKIAQHEIE 3ana9d B oGnacid YMCTh HPHMEHATE OCHOBHBIC MAaTEMATHYCCKHE METONBI pelICHHS

PKOHOMHYECKO# 3 QeXTHBHOCTH|IpodeCcCHOHATRHOM eI TCIEHOCTH MPUKIaHBIX 3371291 001acTH NpodecCHORANBHOM AeITENHHOCTH,
[IPOU3BOJICTBCHHOMH ~YMCTE IIDHMCHATE OCHOBHBIC IIOHATHA M METOABI MAaTEMATHIECKOLO
JSITeNEHOCTH NPY CpraBH3amuH AHANH33, NMCKPETHOH MaTeMaTHKH, IHHEeHHOH anredpe1, Teopum
1 TPOBEIEHHH TEXHHYECKOTO BEPOATHOCTCH M MATeMaTHYeCKOM  CTATHCTHKH,  OCHOBE]
O00CIIy:KMBaHHA  JICTATEIILHEIX [AHTErpanbHOrO B AU PepenImansHOro HCUHCIICHUA.

annaparon U JBHTaTeneH|
pasIMYHOrO THMA.
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5. TemaTnuecknii niian u cogepxanue Y4€e0HO#H THCHNNMINHDI

YPaBHCHUH H HEPABEHCTR.

Hanmenosanue paiaenon Conepxanne yuebuoro Matepuaa (ocHOBHOE 1 npodeccHonaabHo- Odnem P®opmMupyemMbIe
H TeM OPHEHTHPOBANHOE), 1a00PaTOPHLIE H NMPAKTHYECKHE 3AHATHS, OpPHKJIATHOM 9acoB KOMIIEeTeHITHH
MOAY b (GpH Ha/iH9nn)
1 2 3 4
OcuoBHOe conepxanne
Pasnex 1. losTopenue 2 OK-04,0K-05,
Kypca MAaTeMATHKH OK-06,0K-07
OCHOBHOH HIKOJIBI
Tema 1.1. Lens u 3amaumn Conepxanme yueGroro marepuaa
MAaTE€MaTHKH [IPH OCBOCHHH = =
Bazopble 3HaHWA 1 yMEHUS 1TO MaTeMaTHKE B IpodecCHOHAIEHON H B TOBCEHEBHOM
CTICLIHATBHOCTH.
Lenpre, panoHanbLHEE H gEAIRIREOCT, . 2
e e Uenbie, paluoHaiblble H TeHCTBATEBHbIE YHCITa (noBTOpEHHE)
(noBTopexHe) Komburnposannoe 3anstue
Pazxen 2. Crenenn n 16 OK-01,0K-02,
Kopun. Crenennas OK-03,
VHKIIHSA OK-05,0K-07
Tema 2.1 Copepxanne yueGHOro Marepnana
Crenentas pymxmus, e ITonaTus KOpHA N-0if cTencHH U3 JIEHCTBUTENLHOIO YHCIIA., DyHxuus y = Yx ux
cBolicrsa cBoiicTBa ¥ rpadukn. CBOHCTBA KOPHS N-O¥f CTETCHH. 4
Kom6ramposanuoe 3anstre
Tema 2.2 Conepxanne yye6HOro MaTepHaia
[peobpasozare IlpeoGpasopanre HPpaHOHATEEBIX BEID@KEHHI
BEIPKEHHIH C KOPEIMH 1i- ITpaxTAdeckoe 3amsaTre Nel
oif cTenecHU 2
Tema 2.3 Cozepxanne yse6HOro Matepnana
Croiictsa crenenn o llomsrre cTeneny ¢ JHoGbIM palMOHANBHBIM NOKa3aTeleM. CTemenhme (GyHKIMH, HX
pamAOHANLHEMA cBoficta u rpadukn. Bsanmuo-o6parasie gyHkumm.
e IIpaxtrgeckoe 3ansTre Ne 2, No3 4
Tema 2.4 Crencuu u xopum. Conepxanue yae6Horo matepnana
Crenennas ¢ynkmms.
Onpeznenenne crenennol Gynxupy. Vcnons3oBanme 68 CBONCTE TIPH peLICHAH 2




Tema 2.5
Pemenne uppanuonansasix
YPaBHEHHI HEPABEHCTR

Coneprxamne yueGHOro MaTepuana

PaBHOCHITEHOCTS HppaIOHATEHEIX YPAaBHCHUH H HEPABEHCTB. MeTOAB! MX permenws.
Pemenue uppanmoHatbHb YPaBHEHHH H HepaBeHCTB.

[pakTiaeckoe 3anaTre Ned, Ne5

+s

KonTposnsras pabora Nel
Paznen 3. 18
ITokazareabuas Gynxuma
Tema 3.1 Copeprxanne ygeGHoro MaTepraa OK-01,0K-02,
l’{c‘o;c;;;tz?;zﬂax ymxcuus, Crenens ¢ npoH3BOILHBIM NEHCTBATENEHEIM noxasareneM. Onpenenenye OKF{)]I;_g?E— 07
TMoKasaTeNbHOU QyHKIMH, €& CBOMcTBa M rpaduk. 3HAKOMCTEO ¢ IpHMEHEHHEM ’
noKazaTenbHOH QyHKIHn. Pemenne nokasatenpHbx ypaBHCHHH GYHKIUOHANEHO-
rpaaYeckaM criocoboM 4
IIpakTHueckoe 3amsTie Ne 6, No 7
Tema 3.2 Conep:xanne yaeGHOrO Marepuaia
Pemenwe nmokasarensusix - —
e p— Pemenue IOKa3aTeNBHBIX YPABHCHUH METO/IOM ypaBHHBAHHA NOKa3aTelNel, MeTOIOM
BBEICHUS HOBOH [ICPEMEHHOM, GyHKIMOHAILHO-IPadHIeCKIM MeTOIOM. Pemerme
IOKa3aTEeNIbHBIX HEPABCHCTR 8
IIpakrugeckoe 3amsTue Ne 8, No 9, No 10
Tema 3.3 Conepskanue ygeGroro Matepuana
CucreMsI nokazarenbHbIX S
Peiterie cuctem nokasareEHLIX ypaBReHHH
YpaBHEHHMIH
TIpakTigeckoe 3amsTre Ne 11 2
Tema 3.4 Conepaxanme yaeGroro Marepuana
Pemenne 3anaq. = -
Tokasarensmas hyHKus Pemenue TOKa3aTeNBHBIX YPABHCHUH METOJIOM ypaBHHBAHHS MOKa3aTelle H METOLOM
BBE/ICHNA HOBOM IEPEMEHHOM. Pemmenne nokasatemsHeIx HepapencTs 9
Kontpossnas pabora No2
Pasnen 4. 20
Jlorapudgmer.
Jorapugmuyeckan
PpyHKIMA
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Tema 4.1

Jlorapudm uncia.
JecaTHaHbIH 1
HaTYpPaNbHBIH JIOrapHbMEL

EHe LR LN

Conepxanne yuebHoro Matepuana

Jlorapudm umcna. JlecATHIHBIH W HATYPAIBHBLA JIOFAPH(MEL, THCIO €

KoniGianpoBanioe 3aHATHE

Tema 4.2 Conepxanne yaebHOro Marepuana

CBolicTBa J1Iorapu(mos. Croiictpa morapugmoB. Onepanps gorapu¢MEpPOBAHHS
Oneparua

norapuMHpOBaHUST IMpakrrgeckoe 3ansTe Ne 12, Ne 13

Tema 4.3 Conep:xanne yuebHOro Marepuana

Jlorapudmuyeckas Jlorapudmuyeckas dyHkums, e€ cBoiicTsa

ymknms, ¢é cBoiicTa

KomOunuposanHoe 3ansTre

Tema 4.4

Pemenne
norapupMuIecKnx
YPABHCHHH W HEPABEHCTB

Copepxanne yueGHOTO MaTepuana

Ilonstre norapumudeckoro ypapneHus. Tpu OCHOBHBEIX METOA PeIICHHS
Jorapu)MUYECKHX ypaBHEHHH: GYHKIHOHANEHO-TpadHueCcKHil, METON
HNOTCHUMPOBAHHS, METOA BBCICHHUsI HOBOM NepeMeHHOo#. Jlorapudmuyeckue
HEpaBeHCTBA

IMpaxtaeckoe 3anstue Ne 14, Ne 15, Ne 16

Tema 4.5

CucreMbl
norapagMIgecKux
YPaBHCHHH M HEPABEHCTB

Cozepxanne yqe6HOrO MaTepuana

AJTOPHTM peIeRns CHCTEMBI YPaBHEHHH. PABHOCHIEHOCTS TOTapH(MHYECKIX
PaBHEHMH H HEPABEHCTB

KoMOmHupoBanHOE 3aHgTHE

Tema 4.6
Jlorapudmel B Iprpoie 1
TEXHHKE

ITpodeccronammHO-0pHEHTHPOBAHHOE COAEPIKaHUE (COMEPAHHE IPHKIIAHOTO
MOZyJIs)

lpumerenne norapudma. Jlorapupmudeckas coupais B mpupoge. Eé
MareMaTHYESCKHE CBOMCTEA

KoMmburnpoRasHHOE 3aHsTHE

Tema 4.7 Conepxanne y4e6HOrO MarepHaa

Pemenue 3amaq. —

Jlorapudwmi. JlorapudMe!. Pernenue orapuadmudecknx ypasnennit. Jlorapudmudeckas QyHKIAS
Jlorapudmureckas KonrpomsHas pabora No3

dynxins

OK-01,0K-02,
OK-03, OK-05, OK-
07,

IIK 1.1, IIK 1.4, IIK
2.1,1IK2.4,TIK 3.1,
IK 3.4
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Paznen 5.

OcHoBLI TPHrOHOMETPHH.
Tpuronomerpuveckue
byuxknan

28

Tema 5.1
Tpuronomerpuyeckue

¢ YBKUHE IPOM3BOIHLHOTO
Yyria, ¥Mcia. Panguansas n

Conepxanne yaeGHOro MaTeprana

Panuannas Mepa yrna, [ToBopoT Touxu BOKDPYT Hadaia Koopauuat. Oupenenenne
CHHYCa, KOCHHYCA, TAHT€HCA H KOTAHIeHCa. 3HaKH CHHYCa, KOCHHYCA, TAHTCHCa H
KOTAHI'CHCA M0 YCTBEPTAM. 3aBHCHMOCTD MEX/LY CHHYCOM, KOCHHYCOM, TAHTEHCOM

rpajtycHas Mepa yria. KOTAHT@HCOM OJIHOTO M TOTO K€ yIiia
KomGrumpoBanHoe 3ansTHe 4
Tema 5.2 Copnepianme yueGHoro marepuana
OcHoBHBIE
Tpuronomerpuyeckue ToxaecTsa. CHRyC, KOCHHYC, TAHI¢HC H KOTAaHT'€HC YIJIOB
TPHIOHOMETPHUIECKHE
a U — a. PopMyJIBl IpHBENEHNUS
TOXIACCTBA. DOPMYTIEI
KomburnpoBauroe 3anstue
[IPABEJICHUS 2
Tema 5.3 Conepxanue yueGroro marepuana
gom-{y JIBL CTIOKCHHA. ©opmyast coxennst. CUHYC, KOCHHYC H TAHIEHC JBOKHOTO yraa. CaHyc, KOCHHYC U
i TaHICHC NOJIOBHHHOTO yria. GopMy:bl nprseerus. CyMMa H pasHOCTS CHHYCOB.
i (I)I Pa3HOCTH /ByX Cymma u pasnocts Kocunycos. CymMma u PasHOCTE TaureHcos. Ilpeobpaszopanne
FTIER M L ROCHITYC NPOCTEHIIAX TPHTOHOMETPUYCCKHXBEIPAKCHYI.
NBOHHOrOo yria. ®opMyiiel
TIOJTOBHHHOI'O VIIA.
®OpMYIIBI IpHBEACHUS. I[IpaktHdeckoe 3ansTre Ne 17 6
Tema 5.4 Copepxanue yueGHOro Mareprana
©ynxumy. Mx csoficTsa. ObmacTh onpenenenns n MHOXeCTBO 3HaYeHAH. USTHOCTD, HEYETHOCTD,
CHOCOGEI SlAEHA HEPHONMIHOCTE Gynkimit. Crioco6s! 3a1anus GyHKIHHA. )
it
Gyrxmm KomOuruposannoe 3anstue
Tema 5.5 Conepxanne yueGHOro Marepraa
Tpuronomerpuueckue S =
(yrkmma. Ux colicTsa 1 Ob6nacte onpenenenys 1 MEOKECTRBO 3HAYCHUIA, Y&raocTh, HEUETHOCTE,
rpaduKs TICPHOANIHOCTE TPRIOHOMETPHYECKHX (yHKImis. CBolicTa rpaduxos ynxnuii y =
sinx,y =cosx,y =tgx,y =ctgx 2

Kom6urnposarHoe 3ansTue

OK-01,0K-02,
OK-03, OK-04,
OK-05,0K-07
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Tema 5.6
[TpeoGpasoBanme rpadukon

Conepxanwne yueGHOro Marepuana

Komiiekcasie unena

[Tonsarue KOMITIICKCHOTO YHCJIA. COHpﬂJKCHHBIB KOMILIEKCHEIE YHCITa, MOOYJE H
APryMEeHT KOMIUIEKCHOTO YHCIA, ‘I’OpM& 3allHCH KOMINICKCHOI'O YHCIIa

TPHTOHOMETPHYECKHX Cxarue u pacTskeHHe rpadMKOB TPATOHOMETPUYECKIX GbyHKIIHIL.
bymxmuin [Ipeobpaszosanme rpadukor TpuroroMeTpryeckuy dymxrmi
KombunupoBannoe 3angarue 2
Tema 5.7 Conepxanne yaebrOrO Marepuana
O6parnsie 06 3 Vix oaok
TPHTOHOMETPHUECKEE PaTHBIE TPUTOHOMETpHYeCKHe Qynkimn. Hx cBolicTBa U rpadukn
GyHKITHH
KoMmOunuposannoe 3ansarue )
Tema 5.8 Copepxanue ygeOHOro MaTeprana
Tpuronomerpuyeckume
aB s = a. YpaBHEHHS Si = a. YpaBHeHHA {gXx = q,clgx = Q.
yPaBHERHS H HEpABEHCTRA VYpasHeHus cosx = a. Vp H nx a VpaBrernus tgx g%
Penierine TpUTOHOMETPHYECKHX YPABHEHMIA OCHOBHBIX THITOB: IpoCTeimue
TPHTOHOMCTPUYECKHE YPABHEHHSL, CBOLIIMECH K KBaIPATHBIM, PEIIAeMbIe 4
Pa3IOKEHHEM Ha MHOXHTEIH, OXHOPO/THEIE,
ITpakrHycckoe 3anarre Ne 18, Ne 19
Hroro 3a 1 cemecrp: | 80 yacon
Tema 5.8 IIpocTeiimue TPHIOHOMETPHYECKAE HEPABEHCTRA
TpuronomeTpuyeckne ITpakTHaeckoe 3ausTre Ne 20 2
YPAaBHEHHS ¥ HCPABCHCTBA
| (Mponoinkenue)
Tema 5.9 Conepxanue yye6HOrO Marepuana
Pemene sazay. Ocuops: IIpeoGpasoBanne TPUrOHOMETPHYECKIX BBIPAKCHMUI. Pemmenme TPHTOHOMETPHYECKHX
e YPABHCHHIi ¥ HEPABEHCTB B TOM YHCIIE C HCTIONB30BAHMEM CBOHCTE (yHKIHil
Tpuronomerprueckue 2
byHKIHR
KonTponsras paGora Ned
Pazpen 6. 8
Komuiiexcunie yncaa
Tema 6.1 Conepxanue yvyeGHOrO MaTtepuata
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(reomeTpHdeckas, TpUroHOMeTpHUSCKa, anrebpanyeckas). ApadmeTnueckue

JEHCTBHS C KOMIUIEKCHBIMHE YHCIAMHU 4
[TpaxTnyeckoe 3amsTre Ne 21, Ne 22
Tema 6.2 Conepxanne yuebHoro marepnana
Ilpamenenre kommekcHsx | Bemonnenme PAacuCTOB ¢ TIOMOIMBIO KOMILIEKCHBIX Ykcel. [Ipumeps! nenonb3osanms
YHcen KOMITJICKCHEIX YHCEN
IlpakTaeckoe sauatue No 23, Ne 24 4
Paspen 7. Tipoussoanan 36
¢ysknun, eé npamenenue
Tema 7.1 Conepxanue yueGHoro Marepuana OK-01, OK-02,
Ioustre mpousBoaHOL. Onpenenenne qucnoBoi MOCTENOBATEIEHOCTH H CIIOCOOLL e€ samanms. CBoiicTBa OK-03, OK-04,
DopMyJIBI M TIpaBHIIa HCJIOBBIX HocrenosarenbHocTed. OmpeneneHue npeaena Mocie 0BaTeTbHOCTH. OK-05,0K-06,
aubepermmpopanms Brruncnenne npeznenos nocrenosarensHocTe;. Ilpenen pyakuum Ha GeckoneyHOCTH, OK-07
Ipenen ¢pynxrmu B Touxke. [Ipupamenne aprymenTa. [Ipupauienue GyHKIHH, 6
3anam, IPABOASIME K IOHATHIO IPOH3BOIHOM. Onpenenenune npoH3BomHOH.
AJIrOpHTM OTBICKaHUS IPOH3BOHOI.
KomMOuHHpOBanHOE 3ausTHE
Tema 7.2 Copnepxanme yueGHoro Matepuana
IMpou3sgouusie cymMmmel, Dopmynst tuddeperunaposanus. [pasuna nudeperuupoBanns
PA3HOCTH, TIDOK3BC/ICHNAA, IlpakTugeckoe 3ausatue Ne 25 , Ne 26, Ne 27
JaCTHOTO 6
Tema 7.3 Conepxanye yyebnoro mareprana
[IpousBosmbIe Onpenenenue cnoxuoi gyuxumu. Iponssonnas TPHTOHOMCTPHYIECKHX (DYHKI[MIA,
TPHIOHOMETPHYECKHX Ilpomssoanas cnoxuoi GyHKmuN
bymxrgii. [ponssoamas Kom6unuporannoe 3ansTHe
CJIOXHON GYHKIME 4
Tema 7.4 Conepxanne yueGHOro Mareprana
[onsThe 0 HeMpepsIBHOCTH [Tonstre nenpepssrOit Gyukuun. CBoitcTBa HENPEPRIBHOK (yHKIKH. CBs3b MEXTY
bynkrum. Meron HCIPEPHIBHOCTHIO B M PepeHIHpYeMOCTRIO (hyHKIHH B TOUKe, AJITOPHTM pelTeHus
HHTEpBAIOB HEPAaBEHCTB METOOM HHTCPBAIOB
Kom6unnposanmoe 3ansatue 4
Tema 7.5 Conepaxanne yuebHoro Marepuana
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I'eoMeTpuucckuii u
busHYeCKHi cMBICIT

I'eoMeTpryecKnil CMBICT TPOH3BOIHOM $ynxuma — yrnosoit kosbpunuent
Kacare/bHOM K rpaduky dyHKIum B Touke. VpapHeHNE KACATENBHOMH K rpaduky

TIPOH3BO/IHOM (yHKIHM. AJTOPHTM COCTABIICHHS YPABHEHHSA KACATENEHOMN K rpaduky GyHKIHH
|y =f(x)
Kombunuposauuoe 3aadrue 2
Tema 7.6 Conepxanne yuebHoro matepnaia
(DHBH‘ICCKHH“CMHCJI PH3HIECKHI (MEXAMMIECKUI) CMBICT IPOM3BOAHON — MTHOBCHHAR CKOpOCTH B
POSSERAI MOMEHT BpeMeHH ¢: v = S'(t)
poheCCHOHATLHBIX & No 08
i paKkTH4ecKoe 3aHaTue Ne ’
Tema 7.7 Coneprxanne yueOHOro Mateprana
MoHOTOHHOCTE hyHKLHH. Bospactanue n yGsianue dhyHKImy, COOTBETCTBHE BO3pacTaHusd U YOEIBAHHS
Touxu sxcrpemyma (ynxumn 3maxy nponssozuoii. [Torsrue IIPOM3BOAHOH BEICINETO MOPS/IKA, 4
COOTBETCTBUE 3HAKA BTOPOi IIPOM3BOHOM BBITYKIOCTH (Borayrocry) dywkiun na
OTpe3Ke. 3a1au Ha MAKCHMYM H MHHHMYM. AJITOPHTM HCCITEA0BaHMSA (YHKITAM A
MOCTPOEHHS e¢ rpaduka ¢ HOMOIIBIO IPOH3BOIHON
KomOuHEpOBanHOe 3aHsTHE
Tema 7.8 Conepxanue yyeGHOTO MaTeprana
Hccnenosamne dpyuxumn | Uccnenosanuc (yHKI¥FH Ha MOHOTOHHOCTE H OCTPOEHHE rpa)uKOB
IIOCTOPEHHHE IrPagKoB IpakTudeckoe 3amstue Ne 29, Ne 30 4
Conepxanue yueGaoro matepuana
Haxoxenue BanGoNbINEro 1 HAUMERBITEro 3HAYCHNR yHKUMIT
[IpaxTryeckoe 3amsaTue Ne 31 4
KonTtponsHas pabora Ne5
Paznen 8. 16
IepBooGpaznan

pynxnun, eé npumenenue

Tema 8.1

ITeprooGpasnas pynkimm.
ITpaBuna HaxoxaeHAs
nepBooOpasHbIX

Conepxanue yueGHoro matepuana

3ana¥a o BOCCTAHOBICHHM 3aKOHA BYIKEHHA 110 H3BECTHOMN ckopoctu. [lonsTre
HHTErpApoBanks. O3HaKOMICHHE C IIOHATHEM HHTErpaia u neproobpasuoit ams
bynxmum y = f(x). Pemrenve 3amay Ha cBs3b mepBooOpasHOH M ee mpOM3BOMHOMH,
BEIMHCIICHHE IICPBOOOPasHOM UL AaHHoM Gynkmun. Tabmwma dopmyr mmst

HaXOXACHUA MepBOOOpasHEIX. M3ydenue mpaBuna Boraucienus nepBooOpasHoit

OK-01,0K-02,

OK-03, OK-04,

OK-05,0K-06,
OK-07
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KoMm6uHupoBaHHOE 3aHATHE 4 MK 1.1, IIK 1.4, TIK
Tema 8.2 Conepxanne yueGHOro Marepuaia 2.1, TIK 2.4, TIK 3.1,
Ilnomans kpusonmHeiinoi | 3amaun, NPUBOAAMHE K MOHITHIO OIpEe/IENICHHOTO HHTETPaia — O BEYHCICHHH 1K 3.4
Tpanenu. @opmyna IO H KPHBOJIMHEHHON Tpanenu , o epeMertennn Touky, Ilonarues
Herorona-Jleitbnuna onpenencHHoro uaTerpana. @opmyna Helotona- JleiiGupma
KombuaupoBanHoe 3ansTHE 2
Tema 8.3 Conepsxanme yueGHOro MarepHana
Heomnpenenennsmii Iousatne HeonpesenenHoro HHTErpana. I'eoMeTpHYECKHE CMBICI ONIPEIENIeHHOTO
MHTEr pat HHTErpaia
Ilpaxrrgeckoe 3ansTre Ne 32, Ne 33 4
Tema 8.4 ITpoeccnonansHo-opHeHTHPOBAHHOE colepxanue (conepaxanue NPUKIaTHOTO
Onpenenennsiif uuterpan 8 | momyns)
XKH3HHA I'eomeTpryeckmii CMBIC) OIIpENENTEHHOTO uHTerpana. Popmyna Herotona-
Jleitbuuna. Pemmenne 3anag Ha IIPEMEHEHAE HATETPala ISl BEIMHCIEHUS (DU3HUCCKUX
BCIIMYHH H TUTOMAACH
IIpakTrHyeckoe 3amstue Ne 34, No 35 4
Tema 8.5 Conepxanue yyeGHOro MaTepraia
Pemenue zanay. llepsoodpasnas ¢yuxupm. ITpasmia HaXoXKAEHH nepeooOpasHbix. EE mpuMenenue
[Teproobpasnas dyrxumy, | Kontpomemas paGora Ne6
e€ IpuMeHeHHe 2
Pazpen 9. 14
IpaMeie n mockocTH B
IpPOCTPaHCTBE
Tema 9.1 Coaepxanne yueGHOro MaTeprana OK-01, OK-03,
OcnoBHbIe TOHATHS [Ipenmer crepeomerpun. OCHORHEIE OHATHS (To4Ka, npsAMas, IIOCKOCTE, OK-04, OK-07
CTEPEOMETPHH. IPOCTPaHCTBO). OCHOBHBIC AKCHOMEI CTEPEOMETPHH. INepecexaromuecs,
Pacrionoxerne npsMeIx B Napajuie/IbHEIC W CKpEeIIHBaroIkecs npsambie. [Ipu3Hak H cBoiicTBO
IPOCTPAHCTRE CKPCIIHBAIOIMMXCS NPAMBIX. OCHOBHBIC IIPOCTPAHCTBEHHbIE HHTYPEL
Kom6uHnpoBannoe 3ansTue 4
Tema 9.2 Conepxanue yuyebHoro Matepuaia
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[TapanneTbHOCTB HPAMBIX,
IIPSAMOMU H IUIOCKOCTH,

Tapannensusie mpsiMast | wiockocts. Onpenenenue. [Ipusnax. CroitcTsa (c
NoKazaresibeTBoM). [lapannensapie miockocrn. Onpenenenme. Ipusnak. CrolicTsa (c

IJJOCKOCTEH NOKa3aTenbeTBOM). TeTpasap u ero snementsl, [lapaienenymnen u ero 3JeMeHTEL
CBoiicTBa NPOTHBOTIONOXHEIX IDaHelf W Juaronarelt napamrenenmnena.
Toctpoenne cevennii. Pemenue 3anau.
Kombunuposannoe sausitue 6
Tema 9.3 Conepxanue yueGHOro Matepuana
Hepneﬂnnsynﬂpj{ocm Ilepnenukynspasie npambie. [lapaiiensHbie npavebie, TepUSHIAKYISPHBIE K
UPAMBIX, TIPAMOH 1 miockocTH. IIpH3sHak mepneH MKy IapHOCTH IPAMOIA H MTocKoceTH. J[0Ka3arebeTBo.
IUIOCKOCTH, TUIOCKOCTCH IMepnenmuxynsap u vaxnonuas. ITepnenaukynspHsie naockocTd. [TpusHax
ICPUCHANKYAPHOCTH MIOCKOcTel. JlokasaTenseTno. PaccTosHUs B IpocTpaHCTRe
KomOuBHpOBaHHOE 3aHsTHE -
Tema 9.4 Conepxanne yueGroro marepuana
Teopema o pex Teopema o Tpex nepnermukynapax. JlokazaressCTBO. YTOMI MEXIY MPIMOM 1
HEPREHIHERApaK IUIOCKOCTEIO. YTOII MEXIY IUIOCKOCTSAMHA
Kom6uHBpOBaHHOE 3aHATHE 2
Pazpen 10. 38
MHororpanHaAKH 4 Teaa
BpaIIEHHS
Tema 10.1 Conepxanue yaeOHOro MaTepuana OK-01,0K-02,
Bepmmner, pé6pa, rpaan [lonsitue Mpororpanamka. Ero anementer: BepmmnaEL pebpa, rpanu, Juaronanis. OK-03, OK-04,
MHOIOIPaHHHKA Ceuenne. Bemyxisie 1 HEBEIIYKJIBIE MHOTOI PAHHHKH OK-05,0K-06,
IpaxTraeckoe 3anstue Ne 36 OK-07
2 IIK 1.1, IIK 1.4, TIK
Tema 10.2 Conepxanne yae6HOro Marepuana 2.1, TIK24,TIK 3.1,
Ilprsma, ee cocraBisuonye, [IK3.4
cevenme. [Ipavas u IMTonarre npusmMel. E€ ocHoBanus u 601{0351(?‘ rpanH. Beicota npusmsl, IIpsmas u
IIPABHIIBHAS IPH3MA Haxynonnas npusMma. llpasuisaad npusma. Eé ceuenne
IpakTuueckoe 3anatre No 37 2
Tema 10.3 Conepixanne yueGHOro MaTepHana

ITapamnenenunen, croiicTBa IIPSIMOYTOJILHOTO Mapannenenunena, Kyd. Ceyenue
Ky0Oa, napaneenumnena
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IMapamnenenunes, ky6. IlpakTHyeckoe 3anaTue Ne 38
Ceuenue kyba,
Mapaieienumea
Tema 10.4 Conepsxanue yueGHOro Marepuana
I1 e 3
ApaMpZ, oF ITupamuna, eé cocrasnsiomue, ceueHue. IIparunenas mipamuna. Veeuénnas
COCTAaBIIIOIHE, CCYEHHE. - i
[IpaBunpHas mupamua. PaME
ITupamuna m e€ aneMentsl. Cevenre mHpaMuIp!. T[lpaBuneHas nupaMuaa. Ycedennas
OHpamMmIa
IIpakTrueckoe sansTue No 39
Tema 10.5 Conepxanne yuebHoro marepuana

BokoBas 1 nmonuas
TIOBEPXHOCTB IIPU3MBI,
NHpPaMHBLI

IInomane GoxoBoit 1 MONHOM NOBEPXHOCTH IIPA3MEI, MTUPAMHAZIBL

IIpaxtaveckoe 3ansrHe Ne 40

Tema 10.6

Cummerpus B kyOe,
napajuie/leunesie, mpusMe,
IEpaMujIe

Conepxanue yueGHOro MaTepuaia

CHMMeTpHs OTHOCHTENTBHO TOUKH, IIPSIMOM, MITOCKOCTH. CumMeTpus B Kybe,
NapajuieNIeNUIee, IPU3Me, THPaMIIe

Ipaxtryeckoe 3amsTie Ne 41

Tema 10.7
I[Tprmepsl cuMMeTpHIf B
npodeccun

IIpodeccnonansHo-opueRTHPOBAHNOE coziepxanue (CozepKaHHe NPHKJIATHOTO
MOJYJISA)

CumMeTpHS B IpUpPOIE, APXUTEKTYPE, TEXHUKE H 6nITy

Ipaxtmdeckoe 3ansaTue Ne 42

Tema 10.8 Conepxanne yueGHoro Marepuana
IIpaBunsHeIC T = =
OHATAE NPABH/ILHOTO MHOTOI paHHHKA. CBOHCTBA IPABIITLHEIX MEOIOIPAHHHKOB
MHOI'OIPaHHHKH, UX
CBOMCTBA IlpakTaueckoe 3ansTre No 43
Tema 10.9 Coneprxanne yueGaoro MarepHasia
[unmuanp v ero Humannp u ero snemenTrr. Ceuerne UHIIMHApA (IapajuleNIbHBIe OCHOBAHHIO H OCH).
cocrasimomue. Cegenue Passeprka mummmpa
LUIIHHApa IlpakTaeckoe 3austae Ne 44, No 45
Tema 10.10 lpodeccnonansro-opuenTHpoBanioe cojiepkatue (CofepXKaHne MPHKIATHOIO

MOZYJIsA)
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Komnyc, ero cocrarmsomue.
Cedenue KoHyca

Komyc u ero smementrl. Cevenne konyca (l1lapajuie/bHble OCHOBAHAIO U NpOXOASIIHE
Yepe3 BEPLIHAY), KOHWYeCcKHe cedenns. Passeprka koHyca

IIpakruyeckoe 3austrie Ne 46, Ne 47 4
Tema 10.11 Conepxanue yaeGHOro Matepmana
Yeeuéunriii xonyce. Yceu€nmsni xonyc. Ero o6pasyiomas 1 Beicota. Ceuenne yceu€HHOIo KOHYyca
Ceuenne yceuéngoro
KOHyca I1pakTuyeckoe 3ausTre Ne 48 2
Tema 10.12 Coneprxanue yae6HOro MaTepHana
[ap u copepa, nx ceucnus [ap u cdepa. Baaumnoe pacnonoxenne cdephl i mIockocty, Ceuenne mapa, chepsl

2

ITpakTHdeckoe 3ansTae Ne 49
Tema 10.13 Cogepxanre yueGHOTO MaTepuaia
IlonsaTwe 06 06béMe Tena. | [Torstre 06 06BEMe Tera. OGbEM Ky0a H IpAMOYTOIBHOI0 apaslielemure a.
OtHowenne 06EMoB OO6ném npmr3mbl B nuaxEapa. OTHOIIEHHE 0GBEMOB TOIOBHBIX Te
HONOOHBIX Te [Tpaktrdeckoe sausTue Ne 50, Ne 51 4
Tema 10.14 Conepixanne yueOHOrO MaTepuana
O6BémbL 1 noma /M OO6bémbI mEpaMuTHL # KoHyca. O6bEM mapa. Tlnomam HOBCPXHOCTEH TN
IIOBEPXHOCTEH Tel ITpakrraeckoe 3amarue Ne 52, Neo 53 4
Tema 10.15 ConepxaHue yueOHOT0 MaTepuaia
Pewenue 3anau. OO6BEMBI 1 IUIOMAM TOBEPXHOCTH MEOIOIPaHHHAKOB M Tell BpalIeHus
MHororpaHHEHKH K Tena
BpallleHHs Kontposenas paGora Ne7 2
Paznen 11. 10
Koopauuare! v BekTopbI
Tema 11.1 Conepxanne yaeGHOro Mateprana OK-02,
JleKapTOBEI KOOPJMHATE! B — OK-03, OK-04,
IPOCTpAHCTEE. JexapToBEI koopmHHatel B ipocTpancTie. [Ipocreiimme 3a1aqm B KOOpIHHATAX. OK-07
PacCTOSHUE MY TBYMS Paccrosaue Mexy IBYMs TOUKaMH, KOOPAMHATH CEPSIHHBL OTPE3Ka
TOYKaMH,
Koopaunats! cepenmnnt ITpaxruueckoe 3auatue Ne 54, No 55
OTpe3Ka 4

Tema 11.2

Cozepxanue yueObHOro Marepuaia
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BekTops! B npocTpancrtre.
Yron MexIy BeKTOpaMH.
CxansapHoe Ipou3BeneHue
BEKTOPOB

Bexropsr B npoctpanctse. CnosxeHue 0 BEMATAHAS BEKTOPOB. YMHOXCHHE BEKTOpa
Ha 4ucyio. Komrnanapaeie BekTopsl. CransipHoe MPOU3BENICHHE BEKTOPOB.
Pa3fiorkenne BekTOpa 110 TpeM HeKOMILTAHAPHEM BekTopaM. KoopamHars: BexTopa,
CKAISIPHOE MPOM3BE/ICHHE BEKTOPOB KOOPIIMHATAX, YO MEXTY BEKTOPAMH, VIO
MEIKNY MPSIMOH M ILTOCKOCTERIO, YTOI MEXY TIOCKOCTAMH. YpaBHEHHE IUIOCKOCTH.

[Ipaxrryeckoe sansTre Neo 56, Ne 57, No 58 6
Pazgen 12. 20
DJIeMeHTBI
KOMOHHATOPHKH,
CTATHCTHKH H TEOPHHA
BEPOATHOCTCH
Tema 12.1 Copepxanne yue6Horo marepaaia OK-01,0K-02,
OcHoBHEIE TOHATHS TlepecTaHOBKH, pa3sMeNIeHNs, COYETANMS. OK-03, OK-04,
KOMOHHATOPHKH [paxruyeckoe 3ansTre Ne 59, Ne 60 4 OK-05,0K-06,
Tema 12.2 Conepxanne yue6HOr0 MaTepHana OK-07
CobrITHe, BeposTHOCTE CoBMecTHBIE B HECOBMECTHEIE COOBITHS. TeopeMel 0 BEpOATHOCTH CYyMMEI COORITHIL, TIK 1.1, TIK 1.4, ITK
coOprtis. Crnoxenue u YcnoBHAA BEPOATHOCTS. 3aBACHMBIE H HE3ABHCHMBIE COGBITHL Teopemsr o 2.1, TIK 2.4, TIK 3.1,
YMHOKCHHC BEPOATHOCTEH | BEPOSATHOCTH IIPOM3BENICHUS COOLITHIL. 1K 3.4
[TpakTryeckoe 3auaTue Neo 61, Ne 62 4
Tema 12.3 ITpoeccuonansro-oprentupopamnoe cofiepKanue (ConepiKanne MPUKIANHOTO
BeposTHocTs B MOJLyJIs)
MpodeCCHOHANBHEIX OTHOCHTENBHAS YaCTOTA COBLITHS, CBOHCTRA 68 ycroiunsoctu. CratHueckoe
3aavax ONPENIENIEHUE BEPOATHOCTH. OLeHKA BEPOSATHOCTH COOBITHS
IIpakTHdeckoe 3amsaTHe Ne 63, No 64 4
Tema 12.4 Conepxanue yueGHOro MaTepraia
Huckperras ciygaiinas Banst cnyuaiissx senvamn. Onpenenense TUCKPETHOM CIydaifHOM BeIMIMHEL. 3aKkoH
BCIIHYHMHA, 3aKOH ee aclpeAe/ICHHS NHCKPETHOMH ClIydaitHoi BeymuunbL Eé unciiopbie XapaKkTepUCTHKH
pacrpenencHus IIpaxtHyeckoe 3anaTue Ne 65
4
Tema 12.5 Conepxanue yae6Horo MaTepuaa
3afaun MaTeMaTHYecKOi Bapuanuonrsii psa. Ilonuron yactor n racrorpamma. CtaTrcrudecKe
CTATHCTHKH XdpPaKTEPACTHKH psga HabMOIaeMbIX NaHHEIX
[Ipaktiaeckoe 3ansTie Ne 66 2
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Tema 12.6 Conepxanye y1e6HOro MaTepHana
Pemmerne sanaq. DneMeHTH | DiieMeHTH KOMOMHATOPHKH. COGHITHE, BEPOATHOCTH COOBITHS. CHOXKEHHE H
KOMOHHATOPHKH, YMHOKEHHE BEPOATHOCTEH
CTaTHCTHUKH ¥ TEOPHH
BeposiTHOCTEH
Ipaxtayeckoe 3amsrue Ne67 2
Pazpen 13. 4
YpagueHus u
HepaBeHCTRA
Tema 13.1 Conepxanne yaeGHOro MaTepaaia OK-01,0K-02,
PaBHOCHIBEHOCTE PaBHOCH/ILHOCTS ypaBHeRHI U HepaBeHCTB. Onpenenenus. OCHOBHEIE TEOPEMbI OK-03, OK-04,
YPABHCHMH H HEPABCHCTB. | paBHOCKUIBHBIX HEPEXOJIAX B YPABHEHVSX H HEpABEHCTRAX. OGIIIE MeTOMEL peleHus OK-05,0K-06,
OO1umie METOE! PECHA. | ypaBHEHHA: IePEXoJ] OT PABCHCTBA Gbynximit K paBeHCTBY apryMeHTOB IS OK-07
MOHOTOHHBIX (BYHKIIMH, METOX Pa3JI0AKCHHAs Ha MAOKHTEIH, METO/] BBEJICHHS HOBOM 1K 1.1, TIK 1.4, ITIK
TnepeMenHo, QyHKUHOHATEHO-TpabHYeCKHil MeTox 21,1IK2.4,TIK 3.1,
2 IK 3.4
Tema 13.2 [IpodeccronansHo-opHeHTHPOBAHHOE COfEpIaHHe (CONEPKAHME HOPHKJIATAHOTO
CocraBnenue u pemicaue MOTYIIS)
IIpOGECCHOHANBHEIX 3a1a4 | Permenne TeKcToBbIX 3a1a4 NpoeCCHOHANBHOTO COACPKAHUS
CHSHUISG Jlabtsad IlpakTudeckoe 3ansTre Ne 68 2
Pazpen 14. Kopau, crenenu u orapudmer. 2
IToBTOpeHue [IpousBoRasd, nepsoobpasHas, MHTErpa H AX NPUMCHEHHE. 2
IIpakTHgeckoe 3ausTe Ne69, 70
JK3aMeH
Bcero: 232
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6. YcJI0BHSI peasiH3anHy POrpaMMbl JHCUHILITAHBL «MaTeMaTHKAY

6.1 TpeGoBaHus K MHHMUMAJILHOMY MaTEePHAILHO-TEXHAYECKOMY 00€ecTeueHH IO

Peamusanys nporpaMmbl JUCHMIUIMHEL TpeOyeT HamMUMsi y4eGHOTO KaOWHeTa
MaTeMaTHKa:

Obopydosanue yuebnozo kabunema:
1. Cronsl yuenudeckue 15 wr.
.. Cton npenonasareis 11T,

3. Ctynes yuenuyeckue 30 mir.

4. Jlocka lmorr.
Yuebro—naznaonvie nocobus:
- KOMIUIEKTE] Y9eOHO-HarISIHBIX TOCOOHI IO AUCIHILINHEE.,
IThakamor:
-CBOHCTBA JI0rapu¢MoB;
- CBOWCTBA TPHIOHOMETPHYIECCKUX (hYHKIIMI;
- TabIMLA SHAYEeHNH TPHIOHOMETPHYECKUX (yHKITHIL;
- TabJIMLa CTeIeHelH;
- GOPMYIIBI CYMMBI H Pa3HOCTH apryMEHTOB TPUTOHOMETPHIECKAX yHaxnuii,
Texnuueckue cpedcmea 0OyueHuA:

1. TIK.

2. MyneTuMeTHIHELT IPOEKTOD.
3. DkpaH HacTEHHBI.
4
5

. Komnnekt crennos 8 .

. MuOrodyHKIHOHAIEHEIN KOMIUIEKC NIpenoaaBatess; Microsoft Office
Professional Plus 2013 (License: 63756500)

6.2 Hndopmanuonnoe oGecneuenue oGyyenus. llepeuenn peKOMeHyeMbIX
y4eOHbIX u3ganuii, Mnrepuer-pecypeos, 10n0IHATEILHO JINTePaTypsl:

Nudopmanuonnoe obecrnevenne o6ydenus
llepeuens yueGnbIX H3manmii, HTepHET-pECyPCOB, HOMOMHATEIHHOMN THTEpaTypHI

Ana KypeaHToB,
1. Anumos I11.A. Anrebpa 1 HayaNa MaTeMaTHIeckoro anamusa.-M:TIpoceemenwe, 2016

2. lanazn A.A. Maremaruka: Yue6uuk -M: ®opym,2013
3. Hanase A.A. C60paHK 3ana4 1o MaTemaruke, -M: ®opym, 2013
4. Aragacaun

Jns npenoxaBareseii.

1. O6 obpasosanmm B Poccmiickoli Mexepammu: denep. 3axon ot 29.12.2012 Ne273-03 (B pem.
DenepalbHEX 33KOHOB 0T 07.05.2013 Ne99-®3, 01 07.06.2013 Ne120-03, ot 02.07.2013 Ne Nel70-
@3, o1 23.07.2013 Ne203-D3, ot 25.11.2013 Ne317-®3, ot 03.02.2014 Nol 1-@3, or 03.02.2014
Nel5-@3, or 05.05.2014 Ne84-®3, ot 27.05.2014 Nel35-®3, or 04.06.2014 No148-@3, ¢ mam.,
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BHECEHHBIMH DenepanbHbIM 3akoHoM oT 04.06.2014 Nel45-®3, B pen. ot 03.07.2016, ¢ wam. Ot
19.12.2016)

2. Tlpuxas Munucrepcrsa oGpasoBarus u Hayku PO or 31 mexabps 2015 r. Nel578 «O BHeceHun
H3MeHeHmi B (hefiepabHBI rOCYNApCTBERHBIH 06pa3oBaTeNbHbIA CTAHNAPT cpeaHero ofiero
00pasoBaHus, yTBEpXAEHHBIA MpHKazoM MuHMCTEpCTBA 06GpasoBaHHS M Hayku Poccuiickoit
@enepaunu ot 17 mas 2012 r. Ne413»

3. Ilpumepuas OcHoBHas 00pa3oBaTeNbAas NPOrpaMMa CPEAHEro 06Imero obpasoBaHus, ofoOpenHas
pemenHeM  (ellepanbHOro  yueGHO-METONMYECKOro 0Obe/MHEeRrs Mo 0OmeMy 06pasOBaHMIO

; (uporoxon ot 28 uous 2016 r. Ne2/16-3).

4. @epepanbrbit 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 o6pazosanuu B Poccmitckoit ®enepanuny.

5. Ilpukas Munmcrepcrpa o6pazoBanus 1 Hayku P® ot 17.05.2012 Ne 413 «O6 YTBEPXKIECHUH

6. ¢denepansHOrO TOCYJAapCTBEHHOrO 00pa3oOBATETHHOIO CTaHjapTa cpemHero (IOJHOro) obimero
of’pazoBaHusy.

7. llprxas MunuctepeTsa o6pasoranns u Hayku PP o1 29.12.2014 Ne 1645 «O BHECCHHH H3MCHEHHI
B [Ipika3 MuHucTepeTsa o6pazoBanus u Hayku Poccniickoii ®eneparuu ot 17.05.2012

8. No 413 «“O6 yrBepxneHMH (efepaibHOIO IOCYAapCTBEHHOrO 00pazoBaTebHOrO CTaHaapTa
cpeJtHEro (moHoro) obuiero o6pazoBanus’™y.

9. Ilucemo [lemapramMeHTa rocyAapcTBEHHOM IONHTHKH B cbepe moxrorosxu pabourx xampos u J{[10
Munucrepersa obpasoBanus ¥ Hayku P® ot 17.03.2015 Ne 06-259 «PekoMeHnanue 1o
OpraHu3aliy MOy YeHns CpetHero ob1ero 00pasopanms B Ipe/eiax OCBOSHHA 06pa30BATEILHEIX
IPOrpaMM cpeaHero npodeccHoHambHOro 06pasoBanus Ha 6a3e OCHOBHOTO 0BLIEro 0bpa3oBaHus
C yuerom TpeOOBaHHMH (eNepaLHLIX TOCYAAPCTBEHHBIX OOpa3oBATENBHBIX CTAHAADTOB W
T0J1y4acMOH HPOQECCHH HITH CHEMUANLHOCTH CPEHEro IPODECCHOHANBHOIO 06pasoBanmsy,

10. Bammmaxos M.M. MaTtemaruxa: KH. JUIs IpemoaaBaTelisi: METO/. Mocobue, — M., 2013

11. bammmakos MLU. Isranos LU, Mertospudeckoe mocobue s ooAroToBkH K ET'D. - M., 2014

UHTEPHET-PECYPCHI:

http://festival.1september.ru/

http://www.fepo.ru

WWW.MATHEMATICS.RU

WWW.FCIOR.EDURU (MH®OPMAILIMOHHBIE, TPEHMPOBOYHBIE U
KOHTPOJIBHBIE MATEPHUAJILI).

e WWW.SCHOOL-COLLECTION.EDU.RU (EAVHAA KOJIJIEKIIMA
HHUOPOBBIX OFPA30BATEJIBHBIX PECYPCOB).
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7. KonTpoanb u oleHKa pe3ybTaTOB OCBOeHMsI 061eo6pa3oBaTe/bHOMH

KonTpoas u

OlIEHKA  pe3yNbTaTOB

AHCHHIIIHHBI

OCBOCHHA

obmeoOpa3oBaTe/IbHOM  JUCIMIIMELL

PACKpPEIBAIOTCA Yepe3 AUCHHAIUIMHAPHBIE Pe3ybTaThl, HAITPABICHHEIC Ha (JOPMHPOBaHHE OOIIAX
H IPOECCHOHANBHbIX KOMIIETEHIWH TI0 pa3/ieiaM | TeMaM coZiepykaHus y4eGHOTo MaTeprana.

10.11, 10.12, 10.13, 10.14, 10.15
P11, Temrr 11.1,11.2

Obmas/npodeccHonanbHAN Pazpen/Tema Tun oueHoynLIX
KOMITETeHIU S MeponpuaTHii
OK 01. Bsibupars cnocobsr | P2, Tems12.1,2.2,2.3,2.4, 2.5 Tectuporanue
penreHus sajmaq | P 3, Tems3.1,3.2,3.3,3.4 YerasIii onpoc
rpodeccHoHaNBHOM P4, Tembi 4.1,4.2,4.3,4.4,4.5, 4.6, | Maremaruueckuii
IeITEIIFHOCTH f._:'; Tems 5.1, 5.2 JAKTaHT
TIPAMEHHTEINRHO P7, Temst 7.1,7.2,7.3, 74,75, 7.6, | HAABHIya-Ha%
K Pa3THYHbIM KOHTEKCTaM 7 7’ 7 8, 7. 0 CaMOCTOATEIIBHAA
P8, Tews: 8.1, 8.2, 8.3, 8.4,8.5,8.6 | PA0°™
P9, Teme1 9.1,9.2, 9.3, 9.4 Tipenerascrng
P 10, Temn1 10.1,10.2,10.3, 10.4, 10, | PEY/IETaT0B
5, 10.6, 10.7, 10.8, 10.9, 10.10, | "ParrHIcCKEX
10.11, 10.12, 10.13, 10.14, 10.15 pabat
P 12, Tews 12.1, 122, 12.3, 12,4, | SXIHT TBOPUECKHX
12.5,12.6 paGuE
P 13, Temst 13.1, 13.2 Say
HHIWBHIAYAJIBHBIX
IIPOEKTOB
KoHnrponsaag
pabota
Brmmonnenne
IK3aMCHALHOHHEIX
3aJaHuit
OK 02 Wcnonezosate | P 2, Temer2.1,2.2,2.3,2.4,2.5 Tectuposanue
COBPEMEHHEIE cpencrsa | P 3, Teme13.1,3.2,3.3,3.4 Yerugrit ompoc
TIOHCKa, aHAIA3A H i_‘} Temer 4.1,4.2, 4.3, 4.4, 4.5, 4.6, | Maremaraeckuit
RERERUpSaRM P 5, Temsi 5.1,5.2,5.3, 5.4, 5.5, 5.6, | Z<ranT
uHGoOpManuy, 5§ 57,58 WnmuBuayansnas
HE OpMATHEERE D7, Tesss i, 92, 78,74, 95, /7.6, | ShaoeToNTemnsx
TEXHOJIOTHH IS anmmeﬂnir 77.7.8.7.9 pabora
3agad  NpodecCHOHATLHOR P8, Teme 8.1, 8.2, 8.3, 8.4, 8.5 IMpencrasnenne
gelitcbigey P 10, Tems: 10.1, 102, 10.3, 10.4, | PE3YBTATOR
105, 10.6, 10.7, 10.8, 10.9, 10.10, | "PRKTHICCHIX
pabot
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P 12, Temm 12.1, 12.2, 12.3, 12.4,

3amura TBOpYeCKHX

12.5,12.6 pabot
P13, Temr1 13.1, 13.2 3amura
HHJIMBAZY JIbHBIX
TIPOEKTOB
KonTponsuas
pabota
Bemonnenne
3K3aMEHAIHOHHEIX
3a1aHuM
OK 03. TITnammposate u | P 2, Temp12.1,2.2,23,2.4,2.5 Tectnposanue
peanuzopbBath coGersennoe | P 3, Temrr3.1,3.2,3.3,3.4 Yermsrit onpoc
npodeccHOHaNBHOE " i ; Temer 4.1,4.2, 4.3, 44, 4.5, 4.6, Maremaruueckuit
PREHERTHOS PPN | P's, Temn1 5.1,5.2,5.3, 5.4, 5.5, 5.6, | ZHKTanT
NpeAMPHHUMATEIECKYIO 57.58.5.9 Wnausuayansnas
REEEREE C | P7, Tewnt 7.1,7.2,73, 7.4, 7.5, 7.6, | CeMOCTOATC L HAS
podeccronansHoii  cdepe, 77.7.8.7.9 ?Iaﬁora
[OJNB30BATh 3HAHUA 110 eJICTaB/ICHAE
flt)imaﬂl;aonoﬁ TPaMOTHOCTH B P, Teuu 8.1, 82,83, 84, 8.5 peiyim?ro:n
: P9, Temsr 9.1, 9.2, 9.3, 9.4
PASTHOIERC  MABHGHINX | b 10, Temsr 10.1, 102, 10.3, 10.4, | PPAKTHUECKIX
SRR 10.5, 10.6, 10.7, 10.8, 10.9, 10.10, | Pa0°T
10.11,10.12, 10.13, 10.14, 10.15 AU S e
P11, Temm 111, 11.2 paoce
P 12, Tewm 12.1, 12.2, 12.3, 12,4, | S2umTa
12.5.12.6 MHIHBH/YATBHBIX
P 13, Tewst 13.1, 13.2 ~POEKTOB
Kontponsuas
paborta
Bemonsenue
3K3aMeHAHOHHBIX
3aaHui
OK 04. Oddexrueno | P 1, Tema 1.1 Tectupopanue
B3aHMOJIEHCTBOBATE H P 5, TeMmsr 5.1, 5.2, 53, 54, 5.5, 56, Y CeTHBLH orpoc
paborate B KommektHBe u | 5.7,5.8,5.9 Maremaruueckuit
KOMaHIEe P7,Temm 7.1,7.2,7.3, 7.4, 7.5, 7.6, UKTAHT
7.7,78,7.9 Wnausagyansuas
8, Temzr 8.1, 8.2, 83, 8.4, 8.5 caMoOCTOSTENEHAS
P9, Temr1 9.1,9.2, 9.3, 9.4 pabora
P 10, Temst 10.1, 102, 103, 10.4, | TMpegcrasnenme
10.5, 106, 10.7, 108, 10.9, 10.10, | pesynsraros
10.11, 10.12, 10.13, 10.14, 10.15 -
P11, Tempr 11.1, 11.2 pabort

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5,12.6
P 13, Tems1 13.1, 13.2

3amura TBOPIECKHX
pabor
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3amnura

MHIHBHYATEHBIX
IPOEKTOB
Kontponsnas
pabora
Bemmonnenue
3IK3aMEHAIMOHHBIX
3aJaHui
OK  05. Ocymecrsmars | P 1, Tema 1.1 Tectuporanue
yetHy'o H  muceMernnyio | P2, Tems12.1,2.2,2.3,2.4,2.5 Yerustit onpoc
KOMMYHHKALHIO na | D3, Temer3.1,3.2,33,3.4 MaremaTrucckuii
P4, Temp1 4.1,4.2,4.3, 4.4, 4.5, 4.6,
rOCyIapCTBEHHOM A3BIKe |, JMUKTAHT
Poccmiickoii ®enepanmm ¢ P 5, Temr 5.1,5.2,53, 5.4,5.5, 5.6, Wanusnayansaas
YIETOM ocoGennocreii 5.7,5.8,5.9 CaMOCTOATE IbHAS
CONMAIBHOTO M IYILTYPHOTO | p 7 Tevir7.1,7.2,7.3,7.4,7.5, 7.6, | P200Ta
KOHTEKCTa 77.7.8.,7.9 IIpencraenenne
P8, Temu 8.1, 8.2, 8.3, 8.4, 8.5 PESYIBTATOR
P 10, Temsr 10.1, 102, 10.3, 104, | HPAKTHHECKHX
105, 106, 10.7, 10.8, 10.9, 10.10, | Padot
10.11,10.12,10.13,10.14,10.15 | 3aumTa Thopreckix
P 12, Temst 12.1, 12.2, 12.3, 12.4, | Pabor
12.5,12.6 SmATS
P 13, Temsr 13.1, 13.2 S
[IPOEKTOB
Kontponsmas
pabota
Brmonnenne
9K3aMEHANHOHHBIX
3a7auui
OK 06. IIpoasnare | P 1, Tema 1.1 TectupoBanue
I'PaXIAHCKO- P7, Temp7.1,7.2,7.3,74,7.5,7.6, | Verns ompoc
DATPHOTHYECKYI0 mosummo, | 7.7, 7.8, 7.9 Maremaruueckuit
JEMOHCTPHPOBATh ' P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5 JIMKTAHT
ocosnanHoe moseperme ma (P 10, Temst 10.1, 10.2, 10.3, 104, | Unuenayansuas
OCHOBE tpamunmonrex | 10.5, 106, 10.7, 10.8, 10.9, 10.10, | camocrosemuas
o0IeYeI0BeYeCKHX 10.1 1, 1012, 10.13, 1014, 10.15 paﬁo-[a
ueHHocrel,, B ToM wacne ¢ | P 12, Temer 12.1, 122, 12.3, 12.4, Ipencraeneuue
yaeToM rapmonmsammy | 12.5, 12.6 Pe3yTBTATOB
MEKHALHOHATEHBIX u | P13, Temn 13.1, 13.2 NPAKTHICCKAX
MEKPETHIHO3HbIX pabot
OTHOLIEHHUIA, TIPHEMEHSATh 3ammra TBOpPYECKUX
CTaHIapThI pabor
AHTHKOPPYHIMOHHOIO 3aruTa
HOBEIEHHS HHIUBUIYAIBHEIX
IIPOEKTOB
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KonTponsnas

pabora
Brmonuenne
3K3aMEeHAIHOHHbIX
3aJIaHHIT
OK 07. ConmeiicreoBars | P 1, Tema 1.1 Tecruposanne
COXPaHCHUIO  OKpYKaromei YeTHBIH onpoc
CpenbL, pecypcochepexeHmn:o, P2, Temr2.1,22,23,24,25 Mammamqicmﬁ
FEMGICHRIE ' BUEDEE 05! (D treyiay o g 3 JMKTaHT
H3MECHEHHH KITUMara, Wnnueugyansnas
NPHMHIAIIEL Gepexcmmsoro | P 4, Tems1 4.1, 4.2,4.3,4.4,4.5, 4.6, | cavocrosremsmas
Mpom3BoacTBa, >¢dexTurno | 4.7 pabora
AeaCTspi | Ps, Tewn5.1,5.2,53,5.4, 5.5, 5.6, 5.7, | [IPeACTaBennHe
YPE3BBIYAMHLIX CHTyaIMAX 58.5.9 Pe3yIbBTaToB
IPAKTHYECKUX
P7,Temr 7.1,7.2,73,74,75,7.6, | paGor
7.7,7.8,7.9 3amuTa TBOpYeCcKnX
pabot
P8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5 Sammura
P9, Temer 9.1,9.2,9.3,9.4 HE THBH LY ATHHEIX
TIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4, KoHTponsHas
10.5, 10.6, 10.7, 10.8, 10.9, 10.10, pabora
10.11, 10.12, 10.13, 10.14, 10.15 Brmonaenue
P11, Temer 1.1, 11.2 D OANEHAIONTEX
3aaHui
P 12, Temmr 12.1, 12.2, 12.3, 12.4,
12.5,12.6
P 13, Teme1 13.1, 13.2
IIK 1.1. Ilopuepxusars u | P4, Tema 4.6 Tecruporanue
COXPaHATh JIETHYK) T'OJXHOCTH Yerasrit onpoc
TETATEIBHBIX anmaparos P8, Tema 8.4 Marematnueckni
6230B0TO THIIA, MX BUrATENCH P 10, Tems1 10.7, 10.10 AHKTAHT
H DYHKIHOHAIBHLIX CHCTEM Ha HummBunyansuas
sTame texunveckoii | P 12, Tema 12.3 CaMOCTOSTENbHAS
SKCIUTyaTalMH. P 13, Tema 13.2 pabota
IIpencrasnenue
PE3yNBTATOB
HPaKTHYECKHX
paboT

3alyTa TBOPYECKHX
pabor
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3amuTa
HHAUBHIYATEHBIX
IIPOEKTOB
KoHnrpoipraas
paboTta
Bemonnenue
9K3aMeHaHOHHBIX
3a1anuit

IIK 1.4. IIpoBOAMTE KOMILIEKC
IUIaHOBO-TIPE AYTIPEANTETBHBIX
pabor mo  ofecneuenmo
HCIIPABHOCTH,
pabotocniocobrocTH U
I'OTOBHOCTH NeTaTeNBHEIX
annaparoB 6a30BOTO THIIA K HX
IBUTaTelICH K HCIONB30BAHKIO
I10 HAa3HAYECHHUIO.

P4, Tema 4.6

P 8, Tema 8.4

P 10, Temsr 10.7, 10.10
P12, Tema 12.3

P13, Tema 13.2

TectupoBanue
YeTHBI onpoc
Maremaruueckuit
JUKTaHT
Hnnueuyansuas
CaMOCTOSTEILHAS
pabota
Ilpencrapnenue
PE3YNBTATOB
NPAKTHYCSCKHX
pabot

3amuTa TBOpPYECKHX
pabot

3amura
HMHAMBHYaJTLHBIX
IPOEKTOR
KonTponsnas
pabota
Brmonnenue
9K3aMEHAITHOHHBIX
3afanui

IIK  23. OcymectBasts
KOHTPOJb KaJecTna
BLITOMHACMEIX  pa0oT mpu
TEXHEUECKOH JKCILIyaTalHH,
OOCTY)XHBaHHH H pEeMOHTe
NeTaTeNbHBIX anIaparos
fazoBoro Tuma, Bx IBATATENEH
4 GYHKIIMOHANBLHBIX CACTEM

P4, Tema 4.6

P 8, Tema 8.4

P 10, Temsr 10.7, 10.10
P12, Tema 12.3

P 13, Tema 13.2

Tectupopanue
Yernelii onpoc
Maremartuueckuit
JHKTAHT
Hnmusuayansnas
caMocToATeNLHas
pabora
[Mpencrasnenne
pe3ynbTaToB
MIPAKTHYCCKHX
pabot

3amura TBOpYECKHX
pabor

3amura
HHIMBUAYATBHEIX
IIPOEKTOB
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- il s / 1 !';//
3aMecTHTenb MpeKTopa Kojuiemka mo YMP lf:” ' H.H. Kapnaymenko

7t

Paspaborunk: //’/Gf/;/ I0.B. Xapnamora

llporpamma ofcyxieHa W 000peHa Ha METOAMYECKOM COBELUAHHM LHMKIA obLeobpazoBaTensHOI
IOJITOTOBKH

ITpotokon Ns_di{ oT % [Oé; 2024 r.
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