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1. TIACIIOPT PABOYEM [TPOT'PAMMBI YYEBHOT'O IMPEJIMETA
MareMaTuka

1.1. OOaacTb npUMeHeHHUs1 IPOrPaMMbl

Pabouas mporpamma yueOHOro mpeamera MaTemaruka sBIS€TCS 4acTblo 00pa3oBaTeIbHOMN
nporpammbl  (OIT) CIIO Ha 0aze ocHOBHOrO oOmiero oOpa3oBaHMsS — MPOrpaMMbl HOJATOTOBKU
crienanucToB cpennero 38eHa (I[IIICC3).

[IporpamMa y4eOHOTO MpenMeTa MOXKET HCIOIb30BaThCs JAPYTUMH MPO(eCcCHOHATbHBIMU
00pa30BaTebHBIMU  OPraHU3alUSIMHU, PEATU3YIOIUMU 00pa30BaTEIbHYI0 MPOrpaMMy CpEIHEro
obmiero obpaszoBanus B npenenax ocoenust OIl CIIO nHa 6a3e OCHOBHOTO 00IIero odpa3zoBaHUsT —
MIPOrpaMMBbI IMOJATOTOBKH crieliuancToB cpeanero 3seHa (IITICC3).

Pabouas nmporpamma y4eOHOTO MpeaMeTa MOXKET ObITh aIaliTUPOBaHa JIJIsl O0yUEHUS] HHBATUIOB
U JIUL C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310POBBSL.

1.2. MecTto yuyeOHOro npeaMera B CTPYKType OCHOBHOIi mpodeccuoHAIbHOI 00pa3oBaTe/IbHOM
nporpamMmbl:  y4eOHbiii mnpeamer YII.04 Marematuka sBiseTcs 00s3aTENbBHON  YacCThIO
00111e00pa30BaTEILHOTO MHKJIA OCHOBHOM 00pa3oBaTeNbHOW IMporpammbel B cooTBeTcTBUU ¢ PI'OC
COO u ©I'0OC no cneunanbHoctu 54.02.01 J{nzaiin (o oTpacism).

1.3. 1.3.1.lleau yye6HOro mpeamera:

— obecrieuenue chopMHUPOBAHHOCTH MPEICTABICHUH O COIMATBHBIX, KYJIbTYPHBIX U HCTOPHIECKUX
dakTopax CTaHOBJICHUS MAaTEMATHKH;

— ofOecnieueHue Cc(HOPMHUPOBAHHOCTH JIOTHUECKOTO, QJITOPUTMUYECKOTO M MaTeMaTH4YEeCKOIrO
MBILUICHHUS;

— obecnieueHrue CcGHOPMUPOBAHHOCTH YMEHUN NPUMEHSATh MOJYyUYEHHBIE 3HAHUSA MPH PEHICHUU
pa3IMYHbBIX 337a4;

— obecrieuenue chOpMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK 4acTh OOIIeYeIOBEYECKON
KYJIbTYpbl, YHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJISIOIIEM OMUCHIBATh M U3y4YaTh peajibHbIE MPOLECCHI
U SIBIICHUSL.

1.3.2. IlnaHupyemble pe3y/ibTaThbl 0CBOEHUs y4eOHOI0 mMpeamMera:

B pesynbrare ocBoeHUs y4eOHOTO TIpeaAMETa O0YUJArOIIUICS JOJIKEH YMeTh:

- (GopMHpOBaTH MpPEJCTABICHUS O MaTeMaTHKE KaK YacTHM MHUPOBOH KyJIbTYphl U O MecTe
MaTeMaTHKd B COBPEMEHHOW IMBIIIM3AIMH, O CIIOCO0AaX OMUCAHWS HAa MaTEeMaTUYeCKOM SI3BIKE
SBJICHUH PeaNbHOTO MUPA;

- (QopMupoBaTh TPEACTABICHHS O MAaTEMAaTHYECKHX MOHATUSAX KaK O BaXHEWIINX
MaTeMaTHYECKUX MOJIEJISAX, TO3BOJISIONIMX ONUCHIBATh U U3y4yaTh pa3Hble MPOLECCHI U SBICHUS;

- MIOHUMATh BO3MO)KHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS MATEMaTHUECKUX TEOPHIA;

- BJIaJIeThb METOJaMH J0Ka3aTelbCTB M aJTOPUTMOB pEIICHUS; NMPUMEHSATh UX, NMPOBOJUTH
JIOKa3aTeIbHBIE PACCYKICHHS B X0/ PEUICHHUS 3a/1ay;

- BIAJeTh CTAaHAAPTHBIMM IpUEMaMM pEIICHUS pPAalMOHAJIBHBIX M HPPALUOHAIbHBIX,
MOKa3aTeIbHBIX, CTETIEHHBIX, TPUTOHOMETPUIECKUX YPaBHEHHI U HEPABEHCTB, HX CHCTEM;

- HUCMOJIb30BAaTh TOTOBBIE KOMIIBIOTEPHBIE MPOTPaMMBbl, B TOM 4YHCJE Ul TOUCKA IyTH
pELIeHHs U WIDTFOCTPAIIAN PEICHUs] YPaBHEHUH 1 HEPaBEHCTB;

- pacro3HaBaTh Ha YepTEXkKax, MOJIENIAX U B PEaIbHOM MUPE FeOMETpHUECKUe PUTYpPHI;

- TPUMEHATh HW3YYEHHBIE CBOICTBA TEOMETpHYECKHX (HUTYp W (GOPMYT Ui pEIIeHUs
reOMEeTPUYECKUX 3a]a4 U 33/1a4 ¢ IPAaKTUYECKUM COJIepKAHUEM;

- HAXOJIUTh U OIEHUBATH BEPOSATHOCTH HACTYIUICHHUSI COOBITHH B MPOCTEUIINX MPAKTHYECKUX
CUTYaIMsIX 1 OCHOBHBIE XapaKTEPUCTUKHU CITyYaHbIX BEJINUYHH.

B pesynbrare ocBoeHUsT y4eOHOTO TIpeAMEeTa 00y IarOIIUIiCs 10JIKeH 3HATh:

- OCHOBHbIE MOHATHS, UAEU U METObl MAaTEMAaTHUECKOTO aHAIIN3a;

- OCHOBHBIC TOHATHS O IUIOCKHX M TPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (QHrypax, HX
OCHOBHBIX CBOMCTBaX;

- Tpolecchl U SBJCHMS, HMMEIOIMIMX BEPOSTHOCTHBIA XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B pealbHOM MHUPE, 00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH.



OcBoeHue cojepXkaHus y4eOHOTO TIpeaAMeTa OO0ECTeUMBACT OCTHIKCHUE OOyYarOIIMMUCS
CJICAYIOUINX Pe3yJIbTaTOB:
JIMYHOCTHBIX:

— OCO3HAaHHE 00YYAIOIIUMUCS POCCHUICKON IPaXKTAHCKOW UIACHTHYHOCTH;
— TOTOBHOCTbH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEIETICHUIO;
— HaJIn4Yuc MOTHBAIIMHU K 06y‘ICHI/IIO " JIMYHOCTHOMY Pa3BUTHUIO;

— LEJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHEH MO3ULMH JUYHOCTH HA OCHOBE JyXOBHO-HPAaBCTBEHHBIX
LeHHocTen HaponoB Pocculickoit denepanuu, HCTOPUYECKUX U HALIMOHAIBHO-KYJIBTYPHBIX TPaIULUN,
(GopMHpOBaHHE CHUCTEMBbl 3HAYUMBIX IEHHOCTHOCMBICIOBBIX YCTaHOBOK, aHTHKOPPYNLMOHHOTO
MHUPOBO33pEHUS, IPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPBhl, CIIOCOOHOCTU CTaBUThH LIEJIU U CTPOUTH
JKU3HEHHBIC IJIaHbl;

MeTalnpeIMeTHbIX:

— OCBOCHHBIC O6y‘laIOH_[I/IMI/IC${ MCKIPCIMETHBIC IIOHATHUSA W YHUBCPCAJIIbHBIC yqe6HHe ﬂeﬁCTBHH
(peFYJISITI/IBHI)IG, IIO3HABaTCJIbHBIC, KOMMYHI/IKaTI/IBHI)IC), CIIOCOOHOCTh UX HCIOJL30BAaHUSA B
[MO3HABaTEILHON 1 COHH&HBHOﬁ IMPAKTHUKCE,

— TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHHIO M OCYIIECTBICHUIO YYEOHOH IesITeIbHOCTH,
OpraHu3aly y4eOHOTro COTPYAHMYECTBA C MEAArOrMYECKUMHU pabOTHUKAMU M CBEPCTHHKAMH, K
YYaCTHIO B TOCTPOSHUH WHANBUIYAIBHON 00pa30BaTEIbHON TPAEKTOPHUH;

— OBJIaACHHUEC HaBbIKaMU y‘le6HO'I/ICCJ'IeI[OBaTeJ'ILCKOI‘/’I, HpOCKTHOﬁ u COHH&HLHOﬁ ACATCIIBHOCTH,
NpeaAMETHBIX:

— OCBOEGHHE OOy4YaroUIMMHCA B XOJA€ M3Y4YeHHs Y4eOHOro NpeaMeTa Hay4HbIX 3HaHUH, YMEHUH U
CIoco00B JecTBUM, crienu(pUYecKuX Ui COOTBETCTBYIOLIEH MTPEAMETHOM 001aCcTH;

— OIpeNeNIAI0oT MUHUMYM COJIepKaHMsl CpeJHero o01iero o0pa3oBaHus U OTPaXKakoOT:

e  BJAJEHME METOJaMHM  JOKa3aTeJIbCTB, QJrOPUTMaMM  pELICHUs  3aJad; yMEHHeE
(dbopMyIIMpOBaTh OIpPENEICHHs, aKCUOMBl U TEOPEMBI, MPUMEHITh HX, MPOBOAUTH JI0Ka3aTeJIbHbIE
paccyXJIeHHUs B XO/I€ PELICHHUs 3a/1ay;

e  yMEHHUE OIEpHUPOBaTh MOHATHSAMM: CTENEHb YHUCIA, JIorapudM dYHcia, YyMEHHE BBIIOIHSITH
BBIUMCJICHHE 3HAYeHUMM U MpeoOpa3oBaHMsl BBIpAXXEHUH CO CTENEeHAMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUN;

e  yMEHHE OIEpPUpPOBaTh IOHATHUSAMHU: PAlUOHAIBHBIE, HpPpALMOHAIbHBIC, I10KA3aTEIbHBIE,
CTENEeHHbIE, Jorapu(PMUUECKHEe, TPUTOHOMETPUYECKNE YPAaBHEHHUS M HEPABEHCTBA, UX CUCTEMBI;

e  yMEHHE ONepupoBaTh NOHATUAMHU: (QYHKIUS, HEnpepblBHAs (QYHKUUSA, IPOU3BOIHAs,
nepBooOpasHas, ONpeaesIeHHbIN HHTErpall; yMEHNE HaXOUTh MPOU3BOIHbBIE 3JIEMEHTapHBIX (PYHKIHUH,
UCIIONIb3YSl  CIIPAaBOYHBIE MaTE€pUalbl; HCCIEN0BaTh B NPOCTEMIIMX ciydasx (QyHKIMH Ha
MOHOTOHHOCTb, HAaXOJHUTh HauWOOJbLIME M HaUMEHbIIME 3HAa4eHUs (QYyHKIMI; CTpOuTh Tpaduku
MHOTOYJICHOB C HCIIOJIb30BAaHMEM ammapara MaTeMaTUYecKOro aHaiu3a; MPUMEHSATh MPOM3BOAHYIO
IpY pelIeHUH 3a/1a4 Ha JIBUKEHHUE; pelaTh MPaKkTHKO-OpPUEHTHPOBAHHBIE 337jauyd Ha HauOOJbIINE U
HauMEHbIIINE 3HAYEHUS], Ha HaX0XKJIEHUE MYTH, CKOPOCTU U YCKOPEHHS;

e  yMEHHE OIEepUpOBaTh MOHATUSIMH: paluOHaNbHAs (YHKUHUS, MNOKa3aTeJbHAas QYHKIHS,
crernieHHast (QyHKIus, Jorapugmuueckas (QyHKUUS, TpUTOHOMETpUYEecKHe (YHKIHH, OOpaTHbIE
GYHKIIMM; YMEHUE CTPOUTHh IpaUKH M3yUEHHBIX (YHKIIMH, WCMOJIb30BaTh I'padUKHU MPH U3yUYEHUH
IPOIIECCOB M 3aBUCUMOCTEH, NMpU peleHUH 33734 U3 JPYrux ydeOHBIX MpEeaIMETOB U 3a1ady M3
peasibHOM JKHU3HM; BbIpaXKaTh GOpMyJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

e  yMEHHE penaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YMCJE HA MIPOLEHTHI, O U YacTH,
Ha JIBIJKEHHUE, paboTy, CTOMMOCTh TOBAapOB M YCIyr, HAJIOTH, 3aJaud W3 O0JIaCTH YIIpaBJICHUSA
JUYHBIMH M CEMEHHBIMH (PUHAHCAMM); COCTABIATH BBIPAKCHMS, ypaBHEHMs, HEpaBEHCTBA U HX
CHCTEMBI 10 YCJIOBHUIO 33J1a4M, UCCIIE0BaTh MOIYYEHHOE PEIICHHE U OLIEHUBATh MPaBAONOJ00HOCTb
pE3yJIbTATOB;

e  yMEHHE ONEpUpPOBaTh MOHATHAMU: CpeAHee aph(MeTHdYecKoe, MeauaHa, HauOoibllee U
HalMEHbIIIEEe 3HAUYEHUs, pa3Max, AMCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHMCIOBOrO Habopa; yMeHue



U3BJICKaTh, WHTEPIPETUPOBaTh HH(POPMALMIO, MPEICTABICHHYI0 B Ta0OiMIax, Ha JAMarpamMmax,
rpadukax, OTpakalolIyl0 CBOWCTBA pEAbHBIX MPOLIECCOB U SIBICHUN; MPEACTABIATh HHPOPMALIUIO C
HOMOILBIO TAOJIUI U AMarpamMM; UCCIIe10BaTh CTATUCTUUYECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKUX METOJIOB U DJICKTPOHHBIX CPEICTB;

e  yMEHHE ONEepUPOBATh MOHATUSMHU: CIYYAWHBIM OMBIT U CIlydyailHOE COOBITHE, BEpOSTHOCTH
CIIy4aifHOTO COOBITHS; YMEHHUE BBIUYUCIISATH BEPOATHOCTH C MCIIOJIB30BaHHEM TpaHUuecKUX METOJIOB;
HOPUMEHATh (POPMYJIbI CIOKEHUSI U YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOPHbIE (aKThl U (POPMYIIbI
IOpU PEUICHWH 33/1a4; OLCHMBATH BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIly4allHBIMHU
BEJIMYMHAMU; YMEHHUE NMPUBOAMUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCEN B NPUPOAHBIX U
OOIIECTBCHHBIX SBIICHUSIX;

e  yMEHHE ONEPHUPOBATH MOHATHAMH: TOYKA, MpPsIMasi, TUIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
yroJl, CKpeLUBAIOIINECs MPsIMbIE, MAPAJUIEIbHOCTh U MEPIEHAUKYISPHOCTh MPSIMBIX U IUIOCKOCTEH,
YTOJl MEXAY MPSMBIMH, YTOJ MEXKIY MPSIMON U TIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSMH, PAaCCTOSTHUE
OT TOYKH JIO IUIOCKOCTH, PAaCCTOSHUE MEXIY NPSAMbIMU, PACCTOSHHME MEXIY IUIOCKOCTSIMM; yMEHHUE
UCTIOJIB30BATh MPH PEIICHUH 33734 U3Y4YeHHBIC (PaKThl U TEOPEMBI TUIAHUMETPHH;, YMEHUE OIICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA;

e  yMEHHE OIEepPUpPOBaTh IOHATUSAMM: MHOTOTPAaHHUK, CEUYEHHE MHOIOTPaHHUKA, KyO,
napajieNienues, npusMa, Mupamuia, (Gurypa m MOBEPXHOCTh BpallleHHs, IMIMHAP, KOHYC, IIap,
cdepa, cedeHus: GUrypsl BpallleHUs], IUIOCKOCTh, Kacaromasics cdepsl, HUIMHIPA, KOHYyCa, MJIOLIAb
MOBEPXHOCTH NHUPAaMUJAbI, TMPHU3MBI, KOHyCa, LWIMHApA, IUomans cdepbl, o0beM KyoOa,
OPSAMOYTOJIBHOTO Mapajulesenuieaa, NUpaMHUIbl, NpPU3Mbl, LWIMHApPA, KOHyca, Iapa; yMEHHe
n300pakaTh MHOTOTPAaHHMKHA W TIOBEPXHOCTH BpAIICHHUS, HMX CEUEHHUS OT pPYKH, C IIOMOIIBIO
YEePTEeXKHBIX HHCTPYMEHTOB M JJIGKTPOHHBIX CpPEACTB; YMEHHE paclo3HaBaTb CHMMETPUIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MPABUIIHHBIE MHOTOTPAHHUKHY;

e  yMEHHE ONEepUPOBATh IOHITUSMHU: JBIKCHHE B IPOCTPAHCTBE, MONOOHBIE (GUTYpHI B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLIEHHE IUIOIAAeH TOBEpXHOCTEH 1 00bEMOB OJOOHBIX (PUTYp MPU
pelIeHNH 3a1ad;

e  yMEHHE BBIYUCIISATH T€OMETPUYECKHE BEIMUYMHBI (UIMHA, YTOJ, TUIOMAab, 00BEM, TUIOMAIb
MOBEPXHOCTH ), UCTIOJIb3Ysl U3yUEHHBbIE (POPMYIIBI U METO/IBI;

e  yMEHHE ONEepUpOBaTh MOHATUAMHU: MPSIMOYTOJIbHAs CUCTEMA KOOPANHAT, KOOPAUHATHI TOUKH,
BEKTOpP, KOOPJMHATHI BEKTOPA, CKAJSIPHOE TPOU3BEICHUE, YOl MEKAY BEKTOPAMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA Ha YUCIIO; HAXOJUTh C IIOMOLIbIO U3yUEHHBIX (POPMYIT KOOPAMHATHI CEPEIHHbI
OTpe3Ka, PaCCTOSTHUE MEXKIY JABYMS TOUKAMU;

e  yMeHHE BHIOMpATh MOAXOSAMIMKA HM3YYCHHBIH METOJ IS pelieHHs 3aJadd, paclo3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYECKHUE MOJENU B MPUPOJHBIX U OOIIECTBEHHBIX SBICHHSIX, B
UCKYCCTBE;, YMEHHE NPHUBOJHUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCHUHUCKOM M MHPOBOHN
MaTeMaTHYeCKOM HayKH.

Oco0oe 3HaueHne yueOHbIN IpeaMeT UMeeT IpHu (POPMHUPOBAHUH U Pa3BUTHUU:
—  00ImMX KOMIIETEHIIHIL:

Kon HanmenoBaHue koMreTeHIUN
KOMIETEHIIUU
OK 01 Breibupate  cmocoObl  pemieHHst  3a7ad  MPO(ECCHOHAIBHOW — IESTEIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonp30BaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHAIM3a M HMHTEpIpETaluu

uHpopMaluM, M HMHPOPMAIMOHHbIE TEXHOJOTUU JJIs BBIIOJHEHHS 3adad
npodecCHOHATIBHOM JIeITETbHOCTH

OK 03 [TnanupoBathb

U peaTn30BhIBATH COOCTBEHHOE MNPO(ECCHOHAIFHOE M JIMYHOCTHOE pa3BUTHE,
OpEANPUHUMATENBCKYI0  JEATENbHOCTh B IpodeccHuoHambHOH  cdepe,
UCTIONIB30BaTh 3HAHMS MO MPAaBOBOI M (UHAHCOBOM I'PaMOTHOCTH B PA3IWYHBIX
KU3HEHHBIX CHUTYalUsiX




OK 04

OddexTuBHO B3auMOICHCTBOBATh U Pa00OTATh B KOJUIGKTHBE U KOMAaH/IE

OK 05

OcCylecTBISITh YCTHYI0O M NHCBMEHHYIO KOMMYHHUKAIMIO Ha TOCYJIapCTBEHHOM
s3pike  Poccuiickoit ®exeparuu ¢ y4eToM OCOOCHHOCTEH COIHMAIBLHOTO H
KYJBTYPHOI'O KOHTEKCTA

OK 06

IIposiBiATh IPaKJAaHCKO-TTaTPUOTHYECKYIO MIO3ULIHIO, JIEMOHCTPHUPOBATh
OCO3HAHHOE IIOBEJEHUE HA OCHOBE TPAJAMLHMOHHBIX POCCUMCKUX TyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH, B TOM 4YHCJIE C Y4Y4eTOM TapMOHM3alUU
MEXHALMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUN, INPUMEHATh CTAHIAPTHI
AHTUKOPPYILIMOHHOTO NIOBEACHUS

OK 07

CopeiicTBOBaTh  COXpPAaHEHHIO OKpYXKaloIIed Cpellbl, pecypcocOepekeHuIo,
OPUMEHSTh 3HAHWA 00 W3MEHEHUW KJIMMara, TMPUHIUNB OepeKIUBOTO
IPOU3BOJICTBA, 9P PEeKTUBHO NEHCTBOBATH B YPE3BhIYAIHBIX CUTYAITHSIX

po(hecCUOHATIBHBIX KOMIIETEHLIUI:

Konx xommereHnu

HaumeHoBaHne KOMIIETEHIIMU

I1IK 1.4

HpOI/I3BOI[I/ITI) PACUYCThbI TCXHUKO-9KOHOMHWYECKOI'O 000CHOBaAHUS npeajaracMoro
IMPOCKTAa




2. CTPYKTYPA U COJEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O6beM yueOHOI0 npeaMeTa U BUAbI Y4eOHOIi padoThI

Bup yueOHoii paboTbl

O0BeM B yacax

MakcumasbHas yueOHasi Harpy3ka (Bcero) 180
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 170
B TOM YHCIIE:
TEOPETHUCCKUE 3aHITHS 72
NPAaKTUYECKHUE 3aHATHS 98
B TOM 4ucIe: B popMe NPaKTHUECKON NOATOTOBKHU 72
MIPOMEKYTOYHASI ATTECTAIIHS 10

IIpome:xyTouHas aTTecTanus B popme: 3K3aMeHa




2.2. TemaTu4ecKHUii JIAH U CO/Iep:KaHNe Y4eOHOr0 MpeAMeTa

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAIbHO-OPHUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3/iesioB M TeM JIa00pATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJAHON MOAYJ/Ib (IPH HAJMYHH) 4acoB KOMIIeTeHIIHH
OK 01, OK 02,
| cemecTp 68 OK 03, OK 04,
OK 05, OK 06,
OK 07,IIK 1.4
OK 01, OK 02,
OK 03, OK 04,
Pasnen 1. Anredopa 62 OK 05. OK 06,
OK07,1IK 1.4
Tewma 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01, OK 03,
Beenenue. Matemaruka B HayKe, TEXHUKE, JKOHOMUKE. ba3oBble 3HaHMs M yMEHUSI B IPO(ecCHOHATBHOMN U B [IK 1.4
Pa3putue MOHATHS O | MOBCEIHEBHOM AedTenbHOCTU. Llenu M 3agaun u3y4yeHHs MaTeMaTUKU MPU OCBOEHHM Oynymiei
yucse. YPaBHEHUS U | CIIEIUAILHOCTH.
HEPAaBEHCTBA Llenble u panpoHanbHble yncia. JleficTBurenbHble yncia. JledcTBUs ¢ 0OBIKHOBEHHBIMU U
JECSITUYHBIMU IPOOSIMU, CO CTENIEHSMU, (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS.
JIuHeliHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIE YPAaBHEHHSI U HEPABEHCTBA.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 10 OK 01, OK 04,
Kopnw, crenenn, | 1 | Kopuu u crenenn. KopHu HaTypaiabHOM CTENEHN U3 YKCIa U X cBoWcTBa. CTeneHu ¢ OK 06, IIK 1.4
aorapu@msl. palMOHAIbHBIMU TOKA3aTENSIMH, UX CBOMCTBA.
[TpouenTHBIE 2 | Crenenu c nefcTBuTeNbHBIMA TIOKa3aresiMu. Jlorapudm. Jlorapudm unciaa. OcHoBHOE
BBIUMCJICHUS B J0rapupMHUECKOE TOMKIECTBO.
npodeccuonanbhbiX | 3 | Jlorapugm. Jlorapudm uncna. JleciTuuHble ¥ HaTypanbHble TorapudMbl. [Ipapuna neicTuii
3aaaqdax c norapupmamu. Ilepexos K HOBOMY OCHOBaHHUIO.
IIpakTnyeckue 3aHATHSA 2

Apudmernueckue AeHCTBUS HaJl YMCIAMM, HAXOXKIEHHE MPUOIMKEHHBIX 3HAYEHUH BEIWYHMH U
MOTPEIIHOCTEN BHIYUCICHHUH (a0COIIOTHON U OTHOCUTEIBHOM), CPAaBHEHUE YHCIIOBBIX BHIPAKEHUH.
IIpeoOpa3oBanue anredpanvyeckux BHIPAKEHUH.

Brruucnenue u cpaBHeHUE KOpHEW. BrInoaHeHNE pacyeToB ¢ paJuKalaMH.

HaxoxneHne 3Ha4eHMH CTENEHEW C palUOHAIBHBIMHU NoKa3aTesnssMu. CpaBHEHHE CTENEHEM.
[IpeoOpa3oBanus BhIpaKEHUH, COAEpKAIIUX CTEIIEHH.

HaxoxneHnue 3HayeHHMH Jjorapudma 1o NPOU3BOJIBHOMY ocHOBaHMIO. Ilepexos OT omHOTO




OCHOBAHUS K ApyroMy. Beruuciienue u cpaBHEHHE JTOTapr(pMOB.

JlorapumupoBaHre U MOTEHUUPOBAaHUE BbIpaxeHHH. [IpuOImkeHHbIE BBIYMCICHUS U PEHICHUS
IIPUKJIAIHBIX 3a7ay.

[IpeoOpa3oBaHue CTENEHHBIX, PALIMOHAIBHBIX, UPPAIIMIOHATIBHBIX BHIPAKEHUH.

[TpeoOpa3oBaHue MOKA3ATEIBHBIX U JOTAPUPMHUECKIX BBIPAKEHHH.

IpakTuyeckoe 3ausiTHe (MPoPeccCHOHATILHO-OPUEHTHPOBAHHOE CO/IeP:KaHue) 10
IIpocTeie U Cl10KHBIE POLIEHTHI, pa3HbIE CIIOCOOBI UX BhIYUCIIEHUS. [ [pOLIEeHTHBIE BBIUMCIIEHNS B
poeCCHOHATIBLHBIX 3aauax.
Tema 1.3. Conep:kanue y4e0HOTr0 MaTepuaJia 8 OK 01, OK 05,
OcHoBBI 1 | OcHoBuble nonsTHs. Paguannas mepa yria. BpamartenbHoe nukeHue. CHUHYC, KOCHHYC, K 1.4
TPUTOHOMETPUHU TaHI€HC ¥ KOTAHI'€HC YHUCIOBOIO apryMeHTa.
2 | OcHOBHBIE TPUTOHOMETpUYECKUE TOXIeCcTBa. DOpMyIibl TpuBeeHs. DOPMYIIbI CIOKEHUS.
Popmyiibl yaBoeHUs. POPMYJIbI TOJIOBUHHOIO Y.
3 | IIpeoOpa3oBaHus MpocTeHIINX TPUTOHOMETPUUYECKUX BblpaskeHuil. [IpeoOpa3oBanue cymmbl B
IIPOU3BEICHUE U TPOU3BEJACHUS B CyMMYy. BbIpa’keHuE TPUTOHOMETPUYECKUX BBIPAKEHUMN
yepe3 TAHI'€HC M0JOBUHHOIO apryMEHTa.
IIpakTnyeckune 3aHATHSA 4
PaguanHblil METO U3MEPEHUS YIJIOB BPAILEHHs U CBSA3b C IPAyCHON MEpOA.
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYJIbI CIIOKEHUS, yABOEHUS, Ipeodpa3oBaHue
CYMMBl TPUTOHOMETPHUYECKUX BBIPAKEHUH B IpOU3BEJCHHE, MpeoOpa3oBaHUE MPOU3BEICHUS
TPUTOHOMETPUUECKHUX BBIPAXKEHUH B CYMMY.
Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia 8 OK 01, OK 02,
OyHKIMH, UX 1 | OGnacte ompeneneHus U MHOXECTBO 3HAu€HUM; rpaduk (yHKUIUHU, TOCTPOECHHE Ipa(HUKOB OK 04, OK 07,
CBOIICTBa U (byHKUHMH, 3alaHHBIX Pa3IMYHBIMU CIIOCOOaMU. I[IK 1.4
rpaduxmu. CpoiictBa  (QyHKIMM. MOHOTOHHOCTb,  YETHOCTb,  HEUYETHOCTb,  OrPAaHUYEHHOCTD,

Jlorapugmsl B
MPUPOJIE U TEXHUKE

nepuoIMyHocTh. CnoxkHas pyHKuus (koMmno3uuus). [ToHsiTHe 0 HenmpepbIBHOCTH (DYHKIIHH.

2 | IlpomexxyTku Bo3pacTaHusi W yOBIBaHUS, HauOoOJIbIIEE W HAaWMEHbBINEE 3HAYCHUS, TOUYKU
skcTpemyMa. ['paduueckas uHTepnperauus. I[Ipumepsl (YHKIHMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX MpoIleccax U SBICHUSX. ApupMETHIECKIE OTepanuy Hall GyHKIUSIMHU.

Ob6partnbie ¢(ynkiuu. Ob6nacTb ompeaeneHus M 00JacTb 3HAYEHWH OOpaTHOW (YHKIMH.
['paduk obpaTHON HYHKIMU.

3 | Crenennble, moOKa3arenbHble, Jorapudpmuyeckue ¢yHkuuu. OnpeneneHus (QyHKIMHA, HX
CBOICTBa U rpaduKH.

4 | Tpuronomerpuueckue ¢yHkuuu OOpaTHble TpuroHomerpuyeckue gyHkumu. OnpeneneHus

10




¢$yHKUMH, UX cBOICTBA U rpaduku. APKCHHYC, apKKOCHHYC, apKTaHI€HC.

5 | IIpeoOpazoBanust rpadukoB. I[lapannenbHbIi MEPEeHOC, CUMMETPUS OTHOCHTEIBHO oOcei
KOOPJIMHAT ¥ CHUMMETpPHUsS OTHOCHUTEIIbHO Haudajlla KOOPAMHAT, CUMMETPUS OTHOCHUTEIHbHO
PsIMON Y=X, pacTsHKEHUE U CKATHE BJIOJIb OCE KOOpIMHAT.

IIpakTnyeckue 3aHATHSA 2
Omnpenenenue ¢ynkuuid. [Toctpoenne u urenue rpadukoB ¢pynkiui. MccnenoBanue QyHKIUH.
CBoiicTBa NTMHEHHOM, KBaIpaTUYHOM, KYCOYHO-JIMHEHHOMN U APOOHO-THHEHHON QyHKIIHI.
HenpepsiBable u nepuoguueckue GpyHkuuu. CoiicTBa U rpaduku CHUHYyca, KOCUHYCA, TaHI€HCa U
KOTaHI'€HCa.
O6parnbie pyHK1MK U uX rpaduku. O6paTHbie Tpuronomerpudeckue Gpynkuu. [IpeodbpazoBanus
rpaduka GyHKIUH.
IIpakTnyeckoe 3ansiTue (MpohecCHOHAILHO-OPHEHTHPOBAHHOE CO/IePiKaHue) 14
[Ipumenenue norapugma. Jlorapudmuueckasi cnupaib B IPUPOJE, €€ MaTEMaTHUYECKUE CBOICTBA.
[Tpumepbl 3aBUCUMOCTEN MEXKAY NEPEMEHHBIMHU B PEATIbHBIX MPOLIECCaX U3 CMEXKHBIX JUCIUILIUH.
["apmonnueckue konebanus. IlpukiagHbie 3a1aun.
Pa3pnen 2. YpaBHenusi u HepaBeHcTBa. Havasia MaTeMaTH4ecKoOro anajiusa 6 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK07,1IK 1.4
Tema 2.1. [MpakTuyeckue 3aHATHA 6 OK 01, OK 02,
VYpaBHeHus u PanmonaneHble, nppannoHanbHble ypaBHeHNA. OCHOBHbBIE IPUEMBI UX pelIeHUs (pa3iokKeHHe Ha OK 03, OK 04,
HEPaBEHCTBA MHOYKUTEJIH, BBEJICHNE HOBBIX HEU3BECTHBIX, [TOJICTAHOBKA, IpaduyecKuii MEeTox). OK 06, IIK 1.4
Hrorosoe 3ansTue.
KontposbHas pabora Nel.
Bcero 3a | cemectp 68
OK 01, OK 02,
Il cemecTp 112 OK 03, OK 04,
OK 05, OK 06,
OK 07,1IK 1.4
Paznen 2. YpaBHeHus u HepaBeHcTBa. Hayana maremarnyeckoro anajausa (poaoJiKeHme) 50 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,1IK 1.4
Tema 2.1. | Conep:kanne yuebHoro marepnaia 8 OK 01, OK 02,
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YpaBHeHuUs U
HEpaBEHCTBA
(mponomxeHue)

1 | YpaBHeHust U cucTembl ypaBHEHUH. PanuoHanbHblE, MppallOHAIbHBIE, OKA3aTEJIbHBIE U
TPUTOHOMETPUYECKHE YPABHEHMSI U CUCTEMbl. PaBHOCHIIBHOCTH ypaBHEHHM, HEPABEHCTB,
cucteM. OCHOBHBIE NIPHUEMBI HUX pelIeHUs (Pa3jIoKEHHE HAa MHOXKHUTENIU, BBEJACHHE HOBBIX
HEU3BECTHBIX, 0CTAHOBKA, T'papUUeCKUil METON).

TpuroHomerpudeckue ypaBHEHUs M HepaBeHCTBA. [Ipocreiimme TpUroHOMETpUYECKHE
YPaBHEHHS.

2 | HepaBencrtBa. PanioHansHble, HppalMOHANBHBIC, TTOKA3aTEIbHBIC U TPUTOHOMETPHIECKHE
HepaBeHCcTBa. OCHOBHBIE IIPUEMBI MX pelieHus. Vcnonp30BaHue CBOWCTB U rpauKoB
(GyHKUIMI TIpU pelIeHnH ypaBHEHH U HepaBeHCTB. MeTo nHTepBaioB. M3o0pakeHue Ha
KOOpPJAMHATHOM INIOCKOCTH MHOKECTBA PELICHUM YPABHEHUM U HEPABEHCTB C ABYMs
IIEPEMEHHBIMHU U UX CUCTEM.

IIpakTH4YecKkue 3aHATUSA

PaIII/IOHaJIBHI)IC, HppauOHAJIbHBIC YPABHCHUA U CUCTCMBI. OcCHOBHBIE IMPHUEMBI UX PCIICHUA
(paznosxeHne Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, IT0ICTAHOBKA, TpaUIEeCKUil METO).
[lokazarenbHble U JIorapupMUUIECKUe YpaBHEHHS U cUCTEMbl. OCHOBHBIE IPUEMBI UX PEIICHUS
(paznosxeHre Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, Ipapuueckuil METox).
Tpuronomerpuyeckue ypaBHeHUsl. OCHOBHBIE IPUEMBI UX PELLIEHUS (pa3ioKeHUEe Ha MHOXKUTEH,
BBEJICHUE HOBBIX HEU3BECTHBIX, Ipa)UUECKUl METON).

PaIII/IOHaJIBHI)IC, HppauOHAJIbHBIC HCPABCHCTBA. OcHOBHBIE MMPUEMBI UX PCIICHUA.
[TokazarenpHbIe U TorapudmMudecke HepaBeHCTBa. OCHOBHBIC TPUEMBI X PELICHHUS.
TpUroHOMETpUYECKHE HEPABEHCTBA.

IIpakTHyeckoe 3ansiTHe (MpoheccCHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue)
[IpumeHeHne MaTeMaTHYECKHMX METOJIOB JUIS PEHICHHUS COJACP)KATEeNbHBIX 3a1ad M3 pa3IMYHbIX
obnacTeil Hayku U npakTUKu. [IpukiiaaHble 3a/1a4u.

OK 03, OK 04,
OK 06, IIK 1.4

Tema 2.2
IIpousBoaHas u
nepBooOpazHas

¢bynkuus. Uarerpan
U €r0 IPUMEHEHHE

Coaep:xaHue y4eOHOro MaTepuaJia

1 | [HocnenoBarenpHOCTH. CIIOCOOBI 3aJaHUS 1 CBOMCTBA YHCIOBBIX MOCIIE0BATEIFHOCTEH.
[TonssTue o mpexnene mnocnenoBaTenbHOCTH. CyllecTBOBaHHWE Tpefena MOHOTOHHOM
OTpaHMYEHHON mocienoBaTenbHOCTH. CyMMUpOBaHUE IMOCIEI0BAaTEIbHOCTEH. beckoHeuHo
yObIBaIOIIasi TeOMETPUYECKasi MPOTPECCHSI U €€ CYMMa.

2 | IlpousBonHas. IloHsATHE O NPOU3BOJHOM (YHKIMH, €€ TeOMETPUYEeCKHH U (U3NUECKUN
CMBICI. YpaBHEHHE KacaTeJlbHOUM K rpa@uKy QyHKIHH.

3 | [Ipon3BomHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YacCTHOTO. I[IpOW3BOJHBIE OCHOBHBIX
3NIeMEHTapHbIX (YyHKIMHA. [IpuMeHeHHMe TNPOM3BOAHON K HCCIENOBaHUIO (GYHKUUH H
nocTpoeHuo rpaduxos. [IpousBoiHble 06paTHON GYHKIMU U KOMIIO3ULUU QYHKIIH.
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OK 01, OK 05,
OK 07,1IK 1.4
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4 | IlepBooOpa3Hass u wuHTerpan. [IpumMeHeHHE OIpeNeNeHHOr0 HHTerpaja A HaXOXICHUS
TJI0MAu KpuBOJIMHEWHOU Tpanenun. ®opmyna Hetorona-Jleitoauna. [Ipumepsl npuMeHeHUs
WHTETpasIa B (DU3HUKE ¥ TECOMETPHH.

I[pakTuyeckue 3aHATHS

Uwucnoast mociieI0BaTeIbHOCTh, CIIOCOOBI €€ 3a/I1aHHs], BBIYMCIICHUS YWICHOB MOCIEA0BATEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBaromas reoMeTpruiecKast porpeccus.
IIpon3BoaHas: MEXaHUYECKUNA U TEOMETPUYECKUN CMBICI IIPOU3BOAHON. YPAaBHEHUE KAaCATEIbHON
B oOmem Buzae. IlpaBuma wu dopmynsl auddepeHnrpoBanus, TabIMIAa TTPOU3BOIHBIX
AJIEMEHTAPHBIX (YHKIIHA.

HccnenoBanmne GyHKUIMK ¢ TOMOIIbIO Mpou3BoAHON. Haxoxknenue HanOosplero, HaMMEHbBIIETo
3HAQYEHMS ¥ SKCTPEMAJIbHBIX 3HAYCHUN (DYHKIIUH.

Wurterpan u mnepBoobOpa3zHas. Heomnpenenennsiii unTerpan. CBoiicTBa HeOINpeneIeHHOTO
unTerpana. Tabnuma uaTerpanos. HemocpencTBeHHOE HHTETPUPOBAHHE.

Pemenne 3amad Ha BBIUMCIIEHHE OIpeNeleHHOro uHTerpana. Teopema Hprotona—IJleiiOnuna.
CBoiicTBa OINpPEEICHHOT0 UHTETpaa.

KonTponbHas pabora Ne2.

IIpakTHyeckoe 3aHsiTHE (MPOdecCHOHATbHO-OPHEHTHPOBAHHOE COAeP:KaHue)

HaxoxneHne onTUMaibHOTO pe3ysibTara ¢ MOMOIIBI0 MPOHM3BOAHOW B MPAKTHUSCKHX 3a7adax.
Hanmenbmee u HaumOomblnee 3HaueHue ¢yHKiuM. HaxoskaeHume ckopocTd i Hpolecca,
3aJJaHHOTO (popMyJI0if U rpaduxom.

[TpumMeHeHne MHTErpaia K BEIYUCICHUIO (PH3MUECKUX BEWYHH U TUTOMIAICH.
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Pasnea 3. I'eomerpus

48

OK 01, OK 03,
OK 04, OK 06,
OK 07,1IK 1.4

Tewma 3.1 Conep:xaHue yueOHOro MaTepuaJia

Koopaunats! n Koopaunatel u BekTopsl. IIpsMoyronbHas (aekapToBa) cucTeMa KOOPJIMHAT B IPOCTPAHCTBE.
BEKTOPHI B dopmysia pacCTOSHUSI MEXKAY ABYMS TOUKaMH.

IIPOCTPAHCTBE BexTopsl. Moayne BexkTtopa. PaBeHCTBO BekTOpOB. Ci10)KEHHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha

YHCIIO.

Pa3noxeHne BeKTOpa 10O HamnpaBiIeHUSM. YTOJI MEXAy ABYMs BekTopamu. IIpoekius BekTopa Ha

ocb. Koopaunars! BekTopa. CkansipHoe Npou3BeeHHE BEKTOpOB. Vcronb3oBaHHe KOOpAUHAT U

BEKTOPOB IIPH PELICHUH MAaTEMaTHUECKUX M MPUKJIAJHbIX 33]1a4.

IIpakTHYecKkue 3aHATHS
Bekrtopsl. JlefictBusi ¢ BekTopamu. JlekapToBa cucTeMa KOOPJIMHAT B MPOCTpaHCTBE. PaccTosiHue

OK 01, OK 03,
OK 07,1IK 1.4
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MEXy TOYKaMu. J[efiCTBUS ¢ BEKTOpaMH, 33JaHHBIMU KoopAuHaTaMu. CKaJspHOE MPOU3BEICHUE
BEKTOPOB.

Tema 3.2
[Ipsambie u
MIJIOCKOCTH B
MPOCTPAHCTBE

Coaep:xanue y4eOHOIro MaTepuaJia

1 | IlpsMble M MJIOCKOCTH B IHPOCTpaHCTBE. B3aumHOe pacrnonoxeHue [AByX HpPSMBIX B
npocrpancTee. llapamnensHocTh IpsAMOM M IUIOCKOCTU. [lapayuiesIbHOCTH  IUIOCKOCTEH.
[TepneHAMKYISPHOCTD NPSIMOM M INIOCKOCTH. [lepneHuKysip ¥ HaKJIOHHAs!.

2 | Yron Mexnay HOpAMOM M IUIOCKOCTBIO. JIByrpaHHbBI yroia. YTroil MeEXIy IUIOCKOCTSIMH.
[lepneHIMKYIAPHOCTD ABYX IUIOCKOCTEH. M300paxeHne NpocTpaHCTBEHHbBIX (QUTYP.

IIpakTHYeckue 3aHATHSA

[Ipu3Haky B3aMMHOIO PacloJIOKEHUs NPSAMBIX. YTOJI MEKIY NpsMbIMHU. B3anMHOeE pacrionoxeHne
IpSAMBIX U IUIOCKOCTEW. IlepneHauKynsp M HaKJIOHHAs K INIOCKOCTH. YTOJI MEXKIYy INpsSMOH M
IUIOCKOCTBI0. TeopeMbl O B3aMMHOM PpAaCIHOJIOKEHMHM TNPAMOM M IIOCKOCTH. Teopema o Tpex
MEepIEHIUKYIIApax.

IIpu3Haky U CBOMCTBA NapajuIEIbHBbIX U NEPHEHANKYIISAPHBIX INIOCKOCTEH. PaccTosHME OT TOYKH
J10 IIJIOCKOCTH.

PaccrossHne OT mnpsAMOl 10 IUIOCKOCTH, PACCTOSIHME MEXAY IUIOCKOCTSAMH, MEKIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXIY TPOU3BOJILHBIMU (UTYypaMH B IPOCTPAHCTBE.
[TapannenpsHOe IPOEKTUPOBAHKUE U €r0 CBOMCTBA. TeopeMa O IUIomagy OpTOrOHaJIBHON MPOEKIIMH
MHOr0YyrojibHUKa. B3auMHoOe pacnoiockeHre IpOCTPaHCTBEHHBIX (QUryp.

IpakTunyeckoe 3ansiTue (MpoghecCHOHAILHO-OPHEHTHPOBAHHOE CO/IEP:KAHHUE)

prlMBIe U IIJIOCKOCTH B MNPAKTHYCCKUX 3ajjavyax. Pacnonoxenue MNpAMbIX H IJIOCKOCTEH B
OKpYy’KaromieM Mupe (IpHUpoJe, apXUTEKType, TEXHUKe). PellieHre MpaKkTHKO-OPUEHTUPOBAHHBIX
3ajad.

OK 01, OK 04,
OK 05,1IK 1.4

Tema 3.3
MHororpanHuku

Coaep:xaHue yueOHOro MaTepuaJia

MHororpanHuku. Beprinnel, peOpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHoOrorpaHHble YTJIbL.
Bemmykiieie MHororpanHuku. IIpusma. Ilpsamas n HakinonHas npusma. IIpaBuibHas npusMma.
[Mapannenenunen. Ky6.

[Mupamuna. IlpaBunbHas nupamuaa. YceueHHas nupamuga. Terpasap. Cummerpun B KyoOe, B
napajenenunese, B npuzMe u nupamuae. Ceuenus kyba, npusMel U nupamuasl. [IpencraBnenue
0 MPABWJIbHBIX MHOTOTPAaHHUKAX (TETpadIpe, Kyde, OKTadape, J0IeKadApe U UKOCAIPE).

OK 01, OK 06,
OK 03,IIK 1.4
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IIpakTHYeckne 3aHATHA

Pasznnynble Buabl MHOrorpaHHuKoB. CedeHus, pa3BepTKH MHOrorpaHHukos. IIpusma. IIpsamas u
HakJIOHHas npu3Ma. [IpaBunbpHas npusma. Ux nsobpaxkeHus.

[Tapannenenunen. Ky6. Ux nzobpaxkenus. CedeHus Kyoa, MprU3MbI.

[Mupamuna. IlpaBunbHas nupamuaa. ¥YceuenHas nupamuja. Terpasap. Mx nzobpaxenus. CeueHus
Ky0a, IpU3Mbl U TUPaAMU/IBL.

IMpakTuyeckoe 3ansitie (MpogeccHOHATbHO-OPHEHTHPOBAHHOE COIEPKAHNE)

[ToHsiTHe O CUMMETPUH B IPOCTPAHCTBE (LIEHTpaJIbHAs, oceBast, 3epkaibHas). CuMMeTpuu B KyOe,
B Mapajuielienuiesne, B npusMe u mupamuzpe. OO00OIIeHHE TPEACTABICHUNA O IPAaBUIBHBIX
MHOTOTpaHHHKaxX (TeTpa’ap, KyO, OKTasap, Hoxeka’ap, ukocadap). [Ipumepbl cummerpuil B
npodeccuu.

Tema 3.4
Tena n noBepxHocTH
BpallCHUS

Coaep:xanue yueOHOro MaTepHuaJia

Tena u moBepxHoctu BpamieHus. Luimuaap u xonyc. YceueHHbl koHyc. OCHOBaHHE, BBICOTA,
OOKOBasi MOBEPXHOCTh, OOpazyiomias, pazBepTka. OceBble CEUEHHS M CEUeHUs, NapasuieibHbIe
ocHoanuto. [1lap u chepa, nx ceuenns. KacareapHast I1ocKocTh K cdepe.

Buasl cummerpuii B ipoctpanctBe. CUMMETpPHS TEIN BpaLICHUSI.

OK 01, OK 03,
OK 02, TTK 1.4

Tema 3.5
N3mepenus B
reoOMeTpUH

Coaep:xanue yueO0HOro MaTepuaJia

N3mepenus B reomerpun. O6weM u ero usmepenue. @opmynbl od0bema KyOa, MpSIMOYTOJIbLHOTO
napajulejenuIesa, IpU3Mbl, LNWIMHAPA, NUPAMHUABI KOHyca, mapa. QPopMyisl IUIOMALU
MOBEPXHOCTEN IIWIMH/PA, KOHYCca, CHEPHI.

[TogoOue Ten. OTHOIIEHUS TIJIOMIAIeH TOBEPXHOCTEN M 00BEMOB MOI00HBIX TEI.

IIpakTHYecKkne 3aHATHA

Pemenne 3amau Ha HaxoXkIeHHE 00BEMOB Ky0a, MPSIMOYTOJBHOTO MapajulelenuIiesia, MpU3MEbI,
LWINHApA, TMPaMUJIbl U KOHYCa, IUIOIMIAN MOBEPXHOCTEH IMIMHApa U KOoHyca. Mcnonab3oBaHue
dbopmyn obObema mapa W IwIomand cdepsl npu pemeHud 3amad. [lomobuwe Ten. OTHOIIEHMS
IUIoIael moBepxHocTel 1 00BEMOB MOAOOHBIX Tell.

KonTponbHas pabora Ne3.

IIpakTnuyeckoe 3ansiTue (MpohecCHOHAILHO-OPHEHTHPOBAHHOE CO/IePiKaHue)
N3o0pakeHnne Ten BpamieHUs Ha IwiockocTd. CedeHWs KOHyca, IWUIMHApA, mapa. Pemenwe
PAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4.

OK 01, OK 03,
OK 07,1IK 1.4

Pa3znen 4. DiieMeHTbI TEOPUU BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH
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OK 02, OK 03,
OK 04, OK 05,
K 1.4

Tema 4.1

\ Coaep:xxanue yueOHOro MaTepuaJia

OK 02, OK 03,
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DNEMEHTHI TEOPUU
BEPOSATHOCTEHN U
MaTeMaTU4YECKON

CTaTHCTUKH

1 | DnemenTsl koMOMHaTOpUKHU. OCHOBHBIC TTOHATHS KOMOMHATOPUKH. 3a/jaud Ha MOJICYET YHClia
pa3MeIleHH, TTepECTaHOBOK, coueTaHui. Perenue 3a1a4 Ha nepebop BapHaHTOB. DJIEMEHTHI
Teopun BeposTHOCTe. CoObITHE, BEpPOSATHOCTH coObITHs. Kitaccudeckoe ompeseneHue
BEPOSITHOCTH.

2 | CioxxeHue u yMHOXeHHE BeposiTHocTed. [loHsATHE 0 He3aBUCMMOCTH COOBITUH. J[ucKkpeTHas
ClIy4yaliHas BEJIMYMHA, 3aKOH €€ pacrpenesneHus. YHCIIOBble XapaKTEPUCTUKU IUCKPETHOU
cy4aiiHOU BennuuHbL. [ToHSITHE 0 3aKOHE OOJIBIIMX YHUCE.

3 | DieMeHThl MaTeMaTHYeCKO CTaTUCTUKU. [ 'eHepaibHass COBOKYIHOCTh U BbIOOpKa. YncaoBbie
XapaKTepUCTHKH (CpeaHee apupMeTHuecKoe, MenuaHa, pa3max, aucrnepcus). [Ipencrasienue
JAaHHBIX (TabJuLbl, quarpammsl, rpadukn), [loHarue o 3a1a4yax MaTeMaTUYECKOM CTaTUCTHKH.

OK 04, OK 05,
IIK 1.4

KonTponbHas padora Ne4. 8
IpakTnueckoe 3ansiTue (MpoghecCHOHAIHLHO-OPHEHTHPOBAHHOE CO/IEP:KAHHUE)
BepositHOCTE B ipodecCHOHaNBHBIX 3a1a4aX. OTHOCHTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€
ycroiunBocTd. CTaTUCTUYECKOE ONpeielieHHe BEPOATHOCTH. OIleHKa BEPOSTHOCTH COOBITHSI.
[TepBuunas 00pabOTKa CTATHCTUYECKUX JMaHHBIX. PaboTa ¢ Tabmunamu, quarpaMmmamu,
rpadukamu. CTaTUCTUYECKHE JIaHHBIC B podeccui.
Bcero Bo Il cemecTpe 102
IIpomexyTouHas aTTrecTanus 10
Bcero: 180
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3. YCJIOBUA PEAJIM3ALIMHU YYEBHOTI'O ITPEJIMETA

3.1. TpebGoBaHusi K MUHUMAJIBHOMY MATEPUAJILHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzanus yuebHoro npeamera MaremaTka IpeArnosiaraeT Haimyue kabuHeTa eCTeCTBEHHO-
HAYYHBIX ¥ MaTEMaTUYECKUX YU€OHBIX MPEIMETOB, U IUCLUUIUINH.

YyeOHoe obOopynoBaHme: pabourme MecTa OOydaromuxcs, padouee MecTo MperojaaBarels,
MapKepHas JocKa.

VY4eOHO-HAINIAHBIE  [OCOOMS:  KOMIUIEKTHI — y4eOHO-METOAMYECKHUX  MaTepHajoB U
METOJIUYECKUX MTOCOOMH, CTEHbI, MJIAKATHI.

Texnudeckue cpeacTBa: HOYTOYKH C BBIXOJOM B ceTh VIHTEpHET, MEPEHOCHON MPOEKTOD,
MarHuTooH, ayIMOKOJIIOHKH, SKpPaH.
3.2. NudopmaunuonHoe odecrneyeHue 00ydeHHs

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H31aHui, VHTepHeT-pecypcoB, JONOJHHUTEIbHOM
JINTEPATYpPbI

[leyaTHble uW3MaHUS HE UCHOJB3YIOTCSA. YYeOHBI MpeaMeT TMOJHOCThI0 obecreueH

AJIEKTPOHHBIMU W3IaHUSIMHU.

OcHoBHas1 JIMTepaTypa:

1. bBoromonos H. B. MaremaTuka: yueOHUK /Ui cpeiHero npodeccuoHanbHoro oopasonanus / H. B.
boromomnos, II. 1. Camoiinenko. - 5-e wuzm., mepepad. m gom. — M.: IOpaiit, 2023. - 401c. -
(ITpodeccuonanpuoe obpazoBanme). - ISBN 978-5-534-07878-7. - Tekct: »dieKkTpoHHBIA //
OopasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/511565.

2. Ilunaues B.C. Maremaruka: y4eOHMK M TPAKTUKyM ISl CPEIHEro MpodecCHOHATBHOTO
obpazoBanus / B. C. llunaues; non penakiueir A. H. Tuxonosa. - 8-¢ usn., mepepad. u jom. - M.:
FOpaiit, 2023. - 447 c. - (Ilpodeccuonanbroe obpazoanue). - ISBN 978-5-534-13405-6. - Tekcr:
anieKTpoHHbBIHN // OOpa3oBarenbHas ardopma FOpaii [caiir]. - URL: https://urait.ru/bcode/511549.

JlomoJIHUTeIbHAS JIUTepaTypa:
1. boromonos H. B. ['eomerpus: yuebHoe nocobue i1t cpeaHero npodeccuoHaIbHOTo 00pa3oBaHUs
/ H. B. Boromo:nos. - M.: IOpaiit, 2023. — 108 c. - (IIpodeccnonansnoe oopazopanue). - ISBN 978-5-
534-09528-9. - Tekcr: snexTpoHHbI // OOpas3oBarenbHas miatdopma IOpaiit [caiit]. - URL:
https://urait.ru/bcode/511955.
2. boromonoB H. B. IIpaktuueckue 3anatus no marematruke B 2 4. Yacte 1: yueOHoe mocobue ams
cpennero nmpodeccuonanbHoro oopasosanus / H. B. boromonos. - 11-e u3z., nepepad. u gom. - M.:
FOpaiit, 2023. - 326 c. - (IlpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-08799-4. - Tekcr:
anieKTpoHHbIHN // O6pa3oBarenbHas miardopma FOpaiiT [caiir]. - URL: https://urait.ru/bcode/512668.
3. boromonos H. B. [Ipaktnueckue 3aHatus no maremaTtuke B 2 4. Yactp 2: yueOHOE mocobue uis
cpennero npodeccronansHoro oopazoanusi / H. B. boromonos. - 11-e u3a., nepepad. u gom. — M.:
FOpaiir, 2023. - 251 c. - (IlpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-08803-8. - Tekcr:
anieKTpoHHbIH // O6pa3oBarenbHas miardhopma FOpaiit [caitr]. - URL: https://urait.ru/bcode/5126609.
4. boromonoB H.B. Anrebpa u Hawana aHamu3a: ydyeOHOe mocoOue s CPEIHEro
npodeccuonanpHoro obpazosanus / H. B. boromonos. — M.: Opaiit, 2023. — 240 c. -
(ITpoceccuonansnoe oOpazoBanue). - ISBN 978-5-534-09525-8. - Tekcr: »neKTpoHHBIA //
O6pasoBarenbHas iathopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/511954.
5. boromonoB H.B. Marematuka. 3amgauud C pelmieHUsMH: ydeOHOe Tocobue Ml CpeaHEro
npodeccronanpHoro odpasosanus / H. B. boromonos. - 2-e u3n., ucnp. u gomn. — M.: FOpaiit, 2023. -
755 c. - (IlpodeccuonanbHoe obpazoBanue). - ISBN 978-5-534-16211-0. - Tekct: 35eKTpOHHBIH //
O6pasoBarenbHas iathopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/530620.
6. Kommoropos A.H., AGpamoB A.M., ynuunsia 10.I1., Uenes b.M., HIBapubypa C.1. Anredpa u
Hayajja MaTeMaTH4eckoro aHaiusa — YueOHuk ansg 10-11 k1. o6meoOpa3oBaTeNIbHBIX YUPEKICHHUI;
nop pea. A.H. Konmoroposa, — 20-e uzn. — Mocksa: Ilpocsemienne, 2011. — 384 c.
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7. MaremaTtuka: anrebpa W Havajla MaTEMaTHYECKOTO aHajau3a, reoMerpus. Anrebpa u Hadasia
MaTemarnueckoro ananm3a 10-11 kmaccel (0a30BbIN M yrayOneHHBINH ypoBeHb): yueOHuUK / L. A.
Amumos, M. B. Tkauea, H. E. ®enoposa [u ap.]. - 7-e uza. - Mocksa: [Ipocsemenne, 2022. - 464 c. -
ISBN 978-5-09-099445-3. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1927172.

8. MaremaTnka: anreOpa M Hadajga MaTeMaTH4YecKoro aHamusa, reomerpus. ['eomerpms. 10-11
Kyacchl (0a30BbI W yriryOneHHbId ypoBeHb): yueOnuk / JI. C. AranacsH, JI. C. Kucenesa, 3. I.
[To3usik [u ap.]. - 7-e u3n., nepepaboranHoe u gononHeHHoe - Mocksa: [Ipocsemenue, 2022. - 287 c. -

ISBN 978-5-09-099446-0. - Tekcr: AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1927208.
IpodeccuonanbHble 6a3bl JaHHBIX H HHPOPMAIHOHHBbIE pecypchl ceTH UHTepHeT:
1. Enunas xomureknus mudpoBeix o6pasoBaTenbHbIX pecypcos // http://school-collection.ru
2. XKypnan «MaremaTtuueckoe oOpasoBanue» // http://matob.ru
3. Hudopmarmonnsiii pecypc. ®I'OC CIIO. ITepesarpyska http://spo-new-fgos.firo-nir.ru
4. KanpkynsaTop - cpaBouHblii noprtan https://www.calc.ru/
5. HayunHo-nmonynspHbIii Gu3HKO-MaTeMaTHYECKU KypHal «KBaHT»: http://kvant.ras.ru
6. Ilpoexr 100formul.ru: cOopuuk dopmyn anreOppl, TIeOMETPUM M  TPUTOHOMETPUHU
http://100formul.ru
7. Poccuiickuii mopran oTkpeITOro oopasosanus http://www.edu.ru/
8. Cnpasounuk o maremaruke http://maths.yfal.ru
9. Dnexrponnas 6ubmmoreka PI'TY https:/liber.rsuh.ru/ru

10. Dnektponnsiit pecypc: DBC «3nanmym» http://znanium.com
11. Dnextponnsiit pecypc: DBC «tOpaiit» https://urait.ru
12. Allmath.ru—s.cs maTematuka B ogaom mecte http:\\www.allmath.ru
4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA

KoHTpoJib M 01leHKa Pe3yIbTaTOB OCYHIECTBIIAETCS MPENOJABATEIIEM B IIPOLIECCE NMPOBEACHUS
TEOPETUYECKUX M MPAKTUYECKUX 3aHATHH, a Takke 3aHATHH B (opMe MPaKTUYECKOW MOJArOTOBKH,
HaIpPaBJIEHHBIX Ha (OPMHUPOBAHUE OOIIMX U MPAKTUYECKUX KOMIETEHIINNA:

Oo6mas/npodeccuoHanbHAS KOMIIETEHIIUA

THun oeHOYHBIX MEePONPUATHI

OK 01. Beibupats criocoOsl penieHus 3ajgad
MpoeCCHOHAIBHON e TENHHOCTH
IIPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM

— TEeCTHUPOBaHHUE,
— YCTHBIH 01Ipoc,

— TIPEACTABJICHHE PE3YyJIbTATOB MPAKTUUECKHUX
3aJaHuM,

— WHAMBHIYyallbHAs CaMOCTOsITENbHAs paboTa,
— KOHTpOJIbHas paboTa,

— TOJATrOTOBKA U 3ammuTa pedepara,

— BBIIIOJIHCHHE 3aJaHNI Ha DK3aMEHE.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJCTBA
TIOWCKa, aHAJIM3a U UHTEPIPETAnN
uHpOpMaLU, 1 UHPOPMALMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 3a/1a4 TPO(EeCCHOHATTBHON
JIeSITeIbHOCTH

— TEeCTHUPOBaHHUE,
— YCTHBIH ompoc,

— TIPEACTABJICHHUE PE3YyJIbTATOB MPAKTUUECKHUX
3aJaHuM,

— WHAMBHIYyaJIbHAs CAaMOCTOsITENIbHAs paboTa,
— KOHTpoJIbHas paboTa,

— TIOATOTOBKA M 3ammuTa pedepara,

— BBIIOJHEHME 3alaHUH Ha DK3aMeEHe.

OK 03. ITnanupoBath U peaan30BbIBaTh
cobcTBeHHOE MPO(HEeCCHOHATBPHOE W IMIHOCTHOE
pa3BUTHE, TPEANPHUHUMATEIBCKYIO

— TEeCTUPOBAaHHUE,
— YCTHBIH omIpoc,
— MPEACTABICHHUE PE3YyJIbTaTOB IPAKTUYECKUX
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http://spo-new-fgos.firo-nir.ru/
https://www.calc.ru/
http://window.edu.ru/resource/189/80189
http://100formul.ru/
http://window.edu.ru/resource/356/44356
http://maths.yfa1.ru/
https://urait.ru/
http://www.allmath.ru/

JesITeIbHOCTD B MpoeccuoHaNbHOI cdepe,
MCIIOJIb30BaTh 3HAHUA N0 (PUHAHCOBOM
IPaMOTHOCTH B Pa3JINYHBIX )KU3HEHHBIX
CUTYaLIUAX

3aJIaHui,

— HWHAUBHUAYAJIbHASA CAMOCTOATCIIbHAA pa60Ta,
— KOHTpOJIbHas paboTa,

— TIOJTrOTOBKA W 3ammura pedepara,

— BBINOJIHEHUE 3aIaHUI HA DK3AMEHE.

OK 04. 5ddexTrBHO B3aUMOACHCTBOBATH U
paboTatrh B KOJIJIEKTUBE U KOMaH/IE

— TECTHpOBaHHE,
— YCTHBIU OIpOC,

— TpEeICTaBJICHUE PE3YyIbTAaTOB MPAKTUYECKUX
3aJIaHUi,

— WHAMBHUIyaJIbHAs CAMOCTOSTENIbHAS paboTa,
— KOHTpOJIbHas paboTa,

— TIOJTrOTOBKA W 3ammura pedepara,

— BBINOJIHEHUE 3aJaHUI HA DK3aMEHE.

OK 05. OcyiiecTBiATh yCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIHIO Ha TOCYAapPCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yueTom
0COOCHHOCTEH COIUATIBLHOTO U KYJIBTYPHOTO
KOHTEKCTa

— TECTHpPOBAaHMUE,

— YCTHBIU OIIpOC,

— TPEICTABJICHUE PE3YJIbTATOB IPAKTUYECKUX
3aJIaHUi,

— UHAMBHJYyaJIbHAs CaMOCTOSTENbHAs paboTa,
— KOHTpoJIbHas paboTa,

— TMOArOTOBKA M 3aluTa pedepara,

— BBINOJIHCHUE 3a/IaHUI HA DK3aMEHE.

OK 06. ITposiBIsATE TpaXk1aHCKO-
NaTPUOTUYECKYIO MO3UIHIO, JEMOHCTPHPOBATH
OCO3HAHHOE ITOBEJICHNE HA OCHOBE
TPaJAULUOHHBIX OOIEUEIOBEYECKUX [IEHHOCTEH,
B TOM YHCJIE C YI€TOM IapMOHU3AIHH
MEKHAI[MOHAIBHBIX U MEXPETUTHO3HBIX
OTHOIIEHWA, IPUMEHSTh CTaHJaPThI
AHTUKOPPYNLUOHHOTO MOBEICHHS

— TECTHpPOBAaHHUE,
— YCTHBIU OIIpOC,

— IPEICTABJICHUE PE3YJIbTAaTOB IPAKTUYECKUX
3aJIaHNM,

— WHJIMBHUIYyalibHasl CaMOCTOsATENbHas paboTa,
— KOHTpOJIbHas paboTa,

— TMOATOTOBKA M 3alIuTa pedepara,

— BBIIIOJIHCHUE 33JaHUH Ha DK3aMEHE.

OK 07. CopeiicTBOBaTh COXpaHEHUIO
OKpY’KalolIel cpefibl, pecypcocOepexeHuIo,
MPUMEHSTh 3HaHUs 00 U3MEHEHUHU KiIuMarTa,
HPUHIUIBI O€PeXIINBOro MPOU3BOCTBA,

3¢ (PEeKTUBHO AEHCTBOBATH B UPE3BBHIYAITHBIX
CUTYyalusx

— TECTUPOBAHUE,
— YCTHBIH 01Ipoc,

— TMPEICTABJIEHUE PE3YyJIbTATOB MPAKTUYECKHUX
3aJIaHUiM,

— WHAMBHIYyallbHAs CaMOCTOsITENbHAs paboTa,
— KOHTpOJIbHas paboTa,

— TOJTrOTOBKA U 3ammuTa pedepara,

— BBINOJIHEHUE 33/IaHUN HA SK3aMEHE.

I1K 1.4. ITIpon3BoauTh pacueTsbl TEXHUKO-
HKOHOMHMUECKOT0 000CHOBAHHUS IIPEJIaraeMoro
IIPOEKTa

— TEeCTHUPOBaHHUE,
— YCTHBIH ompoc,

— TIPEACTABJICHHUE PE3YyJIbTATOB MPAKTUUECKHUX
3aJaHuM,

— WHAMBHIYyaJIbHAs CAMOCTOSITENbHAS paboTa,
— KOHTpOJIbHas paboTa,

— TIOATOTOBKA M 3ammuTa pedepara,

— BBIIOJHEHME 3alaHUH Ha DK3aMeEHe.
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