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1. MIACIIOPT PABOYEM [TPOI'PAMMBI YYEBHOI' O NPEJMETA
MartemaTuka

1.1. O6aacTs npuMeHeHHs padoueil MporpaMMbl

Pabouas mporpamma yueOHOro mpeamera MaTemaTuka SIBISIETCS YacThbl0 0Opa3oBaTENbHOM
nporpammbl  (OIT) CIIO Ha 6a3e OCHOBHOTrO OOIIEro 00pa3oBaHUsS — IPOrpamMMbl MOATOTOBKH
cnenuanuctoB cpennero 3seHa (I[IICC3).

[IporpamMma y4eOHOro mpeaMeTa MOXKET HCIOJIb30BaThCsl APYTUMHU MPOEeCcCHOHATbHBIMU
00pa30oBaTeNbHBIMU  OPTaHU3ALMSAMH, DPEATM3YIOUIMMUA O00pa30BaTEIbHYIO IPOrpaMMy CpEIHEro
obmero oopazoanust B mpeaenax ocBoeHus OIl CITO na 6a3ze 0oCHOBHOro 00IIero o0pa3oBaHUS —
MpOrpamMMbl IMOJTOTOBKH crieliuainucToB cpeanero 3seHa (IIIICC3).

Pabouas mporpamMmMa yueOHOro mpeaMeTa MOKET OBbITh aJanTUPOBaHa /Uit 00y4YeHHs] HHBAIHUIOB
U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI.

1.2. MecTo yueOHOr0 nmpeaMeTa B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMmbl: yueOHbIN MpeaMeT
VII.0O4 Marematnka  sBISCTCS  OOSI3aTCIIBHOHM  YacThi0  0OIMICOOpa30BATEIBHOTO  ITHKJIA
oOpa3zoBatenbHoil mporpammbl B cooTBeTcTBHH ¢ PI'OC COO u ®I'OC no cnernuansaoctu 42.02.01
Pexnama.
1.3. Henu u miiaHupyeMble pe3yJibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa:
1.3.1. leau yuyeOHOro nmpeamera:
— obecnieueHue chOpPMUPOBAHHOCTH MPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U UCTOPHUECKUX
dakTopax CTaHOBJICHUS MaTEMATHKU;
— obecrieuenne CcHOPMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO M MaTeMaTU4eCcKOro
MBIIUICHHUS;
— obecrnieueHrne CGHOPMHUPOBAHHOCTH YMEHUH NPUMEHSATh TOJNyYEHHBIC 3HAHHUS TIPU PEIICHUU
Pa3TUYHBIX 33/1a4;
— obecnieueHrue c(hOPMHUPOBAHHOCTU MPEJCTABICHUNA O MaTeMaTHKe KaK YacTH OO0IIeYeloBeYeCKOn
KYJIbTYpPbI, YHUBEPCATFHOM S3bIKE HAyKH, MO3BOJISIONIEM OMUCHIBATH U U3Yy4aTh peajbHbIE MPOIECCHI
U SIBJICHHSI.
1.3.2. IlnaHupyemble pe3y/bTaThl OCBOCHHUSI Y4eOHOI0 NpeaAMeTa:

B pesynbrare ocBoeHUs1 yaeOHOTO TTpeMeTa 00yJaroIuiCs TOJKEH YMeTh!
— (dopMupoBaTh TMPEACTABICHUS O MaTeMaTHKE KaK YacTH MHPOBOM KyIbTypbl U O MecTe
MaTeMaTHUKd B COBPEMEHHOH IMBIIIM3AIMHU, O COco0ax OMUCaHUsS Ha MaTeMaTUYECKOM S3bIKe
SBJICHUM pEaJIbHOTO MUPA;
—  (opMupOBaTh MPEJICTABICHHUS O MaTEMaTHUYECKHUX MOHATUSAX KaK O BaKHEHIINX MaTeMaTUYECKUX
MOJIEJISIX, TO3BOJISIOIIMX OMUCHIBATh U U3Yy4aTh Pa3HbIe MPOIECCHI U SBJICHHUS,
—  TIOHMMATh BO3MOXHOCTH aKCMOMATHIECKOTO ITOCTPOCHHSI MATEMAaTHICCKIX TCOPHUH;
— BJAJETh METOJAaMH JOKAa3aTeNbCTB W aJTOPUTMOB PEIICHUS;, NPUMEHSITh WX, IPOBOIUTH
JOKa3aTeNbHbBIE PACCYKICHUS B XOJI€ PEIICHUs 3a/a4;
— BJAQJETh CTaHJAPTHBIMH TPUEMAMH  PENICHHS  PAllMOHAIBHBIX W  UPPAIMOHATBHBIX,
MOKA3aTeIbHBIX, CTETICHHBIX, TPHTOHOMETPHUSCKHUX YPABHCHHUH W HEPABCHCTB, UX CHCTEM;
—  HUCHOJB30BaTh TOTOBBIE KOMIBIOTEPHBIE IPOrPAMMBI, B TOM YHUCIE ISl TIOUCKA MYyTH PEIICHUS U
WLUTIOCTPAIINH PEIICHUs] yPaBHEHUN 1 HEPaBEHCTB;
—  pacIo3HaBaTh Ha YEPTEKAX, MOJCIAX U B PEATbHOM MUPE TreOMETPUIECKHE (DUTYPHI,
— TPUMEHATh W3YYCHHBIC CBOWCTBA T'e€OMETpPHYECKHX GUTYp U (QopMyn JUIA  peHmIeHHS
FEOMETPHYSCKHX 3aJ1a4 U 337124 C MPAKTHYSCKUM COJICPIKaHUEM;
— HaxXOJWTh W OIICHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITHI B MPOCTEUIINX MPAKTUYECKHUX
CUTYaIlUSX ¥ OCHOBHBIE XaPaKTEPUCTUKU CIYYaHBIX BEIUYHH;
—  BJIAJICTh HABBIKAMH HMCIIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPAMM TIPU PEIICHUH 3a/1a4;
— BIAJETh MpaBUJIAMH 3alMCH MAaTEMaTHYeCKHX (QOpPMYyT U CIENHUATBHBIX 3HAKOB peIbe(HO-
TOYEYHOU CUCTeMbl 0003HaueHui JI. bpaiiist s cnensix ¥ cnaboBUIAIINX 00yUaIONIUXCS;



— BIAQJETh TAKTWIBHO-OCA3ATENBHBIM CIOCOOOM OOCIEIOBAHHS W BOCIPHUSATUS PEIbePHBIX
H300paXCHHUH MPEMETOB, KOHTYPHBIX N300paKCHUH T€OMETPUUICCKUX PUTyp U IPYroe JUIS CICMbIX H
CJIa0OBUIAIINX 00YUAIOIINXCS;
—  BBINOJHATh TEOMETPUUYCCKUE MTOCTPOCHHSI C TTOMOIIBIO IUPKYJISA U JIMHEHKH, YUTATh peibehHbIC
rpa@uKu  3JEeMEHTapHbIX (YHKIUHA Ha KOOPAWHATHOW IIJIOCKOCTH, IPHUMEHSATH CIEIHAIbHBIC
npucrnocoOnenust ans  penbedHoro uepueHus («Ipadrecmeny, «lIIkompbHUK») A CIEOBIX U
C1aboBHUIAIINX O0YJArOIINXCS;
—  BJIAJIETh OCHOBHBIM (DYHKIIMOHAJIIOM MPOTpaMMbl HEBH3yaJbHOTO JOCTyNa K HHQPOpPMAIUH Ha
9KpaHe TMEPCOHAIBHOTO KOMITBIOTEpA, MCIOJB30BaTh MMEPCOHATBHBIC TH(IOTEXHUYECKUE CPEICTBA
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHOTO JIOCTYIIA CICIBIMUA O0YyJarOIIUMUCS;
—  BJIAJICTh CHEIUAIBHBIMU KOMITBIOTEPHBIMH CPEJACTBAMHU MPEACTABICHUS W aHadn3a MaHHBIX U
UCIIOJIb30BaTh TEPCOHATBHBIC CPEACTBA JOCTYNMAa C YYE€TOM JBUTATEIbHBIX, PEUCIBUTATEIBHBIX W
CCHCOPHBIX HAPYIICHUH JIJIs1 00yUJaIOIUXCS ¢ HAPYIICHUSIMH OTIOPHO-IBUTATEILHOIO alllapara;
—  HUCIOJIB30BaTh NEPCOHAIBHBIC CPEIICTBA JOCTYIIA.
B pe3ynbrate ocBoeHUS y4eOHOTO TIpeaMeTa 00yJaroNIHIiCs TOJDKEH 3HATh.

—  OCHOBHBIE ITOHATHS, HIEH U METOIbI MATEMAaTHYECKOI0 aHAIN3a;
—  OCHOBHBIC TIOHSATHS O IUIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTYpax, UX OCHOBHBIX
CBOMCTBAX;
—  IPOLECCHI U SIBJICHUS, UMCIOIINX BEPOSITHOCTHBINA XapaKTep, O CTATUCTHYCCKUX 3aKOHOMEPHOCTSIX
B PEaJIbHOM MHpPE, 00 OCHOBHBIX IMOHATHSIX JIEMEHTAPHOU TCOPHH BEPOSTHOCTEH.

OcBocHHE coJNlepKaHus Yy4eOHOro mpeamera oOecrevnBaeT JAOCTHIKCHHE OOYdJaroNUMUCS
CJICAYIONINX PE3yJIbTaTOB:

JIMYHOCTHBIX:

— OCO3HaHHC O6y‘laIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KZ[aHCKOﬁ HICHTHUYHOCTU,
— TOTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,
— HaJIM4YuC MOTHUBAIIUU K 06y‘{eHI/IIO " JINYHOCTHOMY Pa3BUTUIO;

— LIEJICHAIIPABIECHHOE Pa3BUTUE BHYTPEHHEHN MO3ULUU JIUYHOCTU HA OCHOBE JyXOBHO-HPaBCTBEHHBIX
1eHHocTed HapoioB Pocculickoit denepanuy, HCTOPUYECKUX U HALIMOHAIBHO-KYJIBTYPHBIX TPaIULIUNI,
(GopMHpOBaHHE CHUCTEMbl 3HAYUMBIX IEHHOCTHOCMBICIOBBIX YCTaHOBOK, aHTHKOPPYHIIMOHHOTO
MHUPOBO33pEHUS, TPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYPBhI, CIOCOOHOCTU CTaBUTh LIENIU U CTPOUTH
JKU3HEHHBIE I1JIaHBI;

MeTanpeIMeTHbIX:

— OCBOCHHBIC O6y‘laIOH_[I/IMI/ICSI MCKIPCIMETHBIC TIOHATUSA W YHUBCPCAJIBHBIC yqeGHHe ﬂeﬁCTBHH
(peI‘YJ'ISITI/IBHBIG, IIO3HABaTCIbHBIC, KOMMYHI/IKaTI/IBHI)IC), CIIOCOOHOCTh HX HCIOJL30BAaHUSA B
MMO3HaBaTeIbHOM 1 COHH&HBHOP’I IMPAKTHUKE;

— TOTOBHOCTh K CAMOCTOATEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHIO Y4eOHOM IesITeNbHOCTH,
OpraHu3any y4yeOHOro COTPYAHHMYECTBA C MEAArOrMYECKUMH PAOOTHUKAMH U CBEPCTHHUKAMH, K
Y4YacCTHUIO B TOCTPOCHUU MHAUBHUAYaAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

— OBJAaJACHHUC HaBBIKaMH y‘-IC6HO-HCCHCHOB&TCHLCKOﬁ, HpOCKTHOﬁ U COIIMaJIbHOM ACATCIIBHOCTH
NpeaAMETHBIX:

— OCBOGHME OOY4YalOUIMMHCA B XOJA€ HM3y4eHHs Y4eOHOro NpenMeTa Hay4HbIX 3HAHUH, YyMEHUH U
Croco0o0B JecTBHM, crienupuIecKux JUisi COOTBETCTBYIOIIECH MTpeIMETHOM 001acTH;

— OIpeNeNAioT MUHUMYM COJIEpKaHHs CpeHero o01iero o0pa3oBaHus U OTPaXKaIoOT:

e  BIAJEHHME METOJlaMU  JIOKa3aTeJIbCTB, aIrOPUTMaMHU  peIIeHHs  3aJady; yMEHHe
bopMynUpOBaTh OMpPENEICHUs, aKCHOMbI M TEOpPEMbl, IPUMEHATh MX, MPOBOAUTH JOKa3aTeJbHbIE
paccyX/IeHHUs B X0JI€ PELUICHMs 3a/1a4;

e  yMEHHE ONEpPUPOBaTh MOHATHSAMH: CTENEHb YMCIA, JIOTapu(M 4YHCIa; YMEHHE BBITOJIHATH
BBIUMCJICHHE 3HAYeHHM U TMpeoOpa3oBaHMsl BBIPAKEHMH CO CTENEHAMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHABHBIX BBIPAKCHU;



e  yMEHHE ONEpUPOBaTh MOHATUSMH: palMOHAJbHBIC, HpPpAlMOHAJIbHBIC, MOKa3aTeIbHbIC,
CTEINEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

e  yMEHHE OIEpPHpPOBATh MOHATUAMHU: (YHKIHS, HENmpepbiBHAS (YHKIHS, MPOU3BOJHAS,
nepBooOpasHas, ONpeaesIeHHbIN HHTErpall; yMEHUE HaXOAUTh MPOU3BOHBIC 3JIEMEHTAPHBIX (DYHKIINH,
UCMONb3Yysl CIpPaBOYHbIE MaTepuallbl, MCCIENOBaTb B IMPOCTEHINMX ciaydasx (YHKIMM Ha
MOHOTOHHOCTb, HAaXOJHWTh HaWOOJbIINE M HAUMEHbIIWE 3HA4YeHUs (DYHKIHI; CTPOUTH TpaduKu
MHOI'OYWJIEHOB C HCIOJIb30BAHUEM anmapaTa MaTeMaTH4eCKOro aHajlu3a; MPUMEHSTb MPOU3BOJHYIO
IpY pelIeHUH 3a/1a4 Ha JIBUKCHHUE; pelaTh MPaKTHKO-OPUEHTUPOBAHHBIC 337auyd Ha HAuOOJbIINE U
HalMEHBIINE 3HAaUEHUs, HA HAXOXKAECHUE ITyTH, CKOPOCTH U YCKOPEHUS;

e  yMEHHE ONEepUPOBATh MOHATUAMHU: palUMOHANbHAs (YHKUMSA, TOKa3aTenbHas ¢ yHKIHS,
crerieHHass (QyHKIUs, Jorapupmuueckas (QyHKUUS, TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHBIC
(GyHKLIMU; YMEHHE CTPOUTh I'paUKH M3Y4EHHBIX (DYHKIMI, MCIONb30BaTh rpadUKU NpU U3yYEHUU
IPOIIECCOB M 3aBHCUMOCTEH, NMpHU PEIICHUH 3a1ad4 M3 JPYruxX Y4eOHBIX MpPEIMETOB W 3a1ad H3
peasbHOM JKU3HU; BhIpaXKkaTh (pOpMysiaMH 3aBUCUMOCTH MEXAY BeJIMUUHAMM;

e  yMEHHE pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIOB (B TOM YHUCIIC HAa MPOLCHTHI, JOJIH U YaCTH,
Ha JABWXXEHHUE, paboTy, CTOMMOCTh TOBApPOB M YCIYr, HAJIOTH, 33Ja4d M3 OOIAaCTH YHpPaBJICHUS
JUYHBIMH M CEMEHHBIMM (PMHAHCAMM); COCTABIIATh BBIPAKEHMs, YpaBHEHMs, HEpaBEHCTBA M MX
CHCTEMBI 110 YCJIOBHIO 33/1a4M, MCCIIE0BaTh MOJYYEHHOE PEIICHHE U OLEHUBATh MPaBIONOA0OHOCTH
pe3yibTaToB;

e  yMEHHE ONEpPHpPOBATh MOHATHAMH: CpeAHee aphuPMeTHYecKoe, MeauaHa, HauOoibIIee U
HaVMEHbIIIEe 3HAUYCHUS, pa3Max, AUCIEPCUs, CTAaHJAApPTHOE OTKIOHEHHE YHCIOBOTO HAabOpa; yMeHHue
U3BJIEKaTh, HMHTEPIPETUPOBaTh HHGPOPMALMIO, IPEJICTABICHHYI0 B TabiMIax, Ha JAMarpammax,
rpadukax, OTpakaroUIyl0 CBOWCTBA pEANIbHBIX MPOILIECCOB U SBJICHUH; MPEACTABIATH HHPOPMALIUIO C
HOMOIIBIO TAONUI[ U AWArpamMm; UCCIe0BaTh CTATUCTUUECKUE JaHHbIE, B TOM YUCIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEACTB;

e  yMEHHUE ONepUpOBaTh MOHATUSAMH: CIyYalHBIM ONBIT U CllyyailHOE cOOBITHE, BEpOSTHOCTh
CJIy4alfHOTO COOBITHS; YMEHHUE BBIUUCIATH BEPOATHOCTh C MCIIOJIb30BaHHEM IpadUuecKuX METOOB;
IPUMEHSTHh (POPMYJIBI CIIOKEHHUSI U YMHOXKEHHSI BEPOSATHOCTEH, KOMOWHATOpHBIE (akThl U (HOPMYIIbI
OpU PEUIeHWH 33/ay; OLEHMBATh BEPOSITHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMH; YMEHHE MPHUBOAMTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YUCEN B MPUPOAHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

e  yMEHHE ONEepUPOBaTh MOHATHSAMH: TOYKA, MpsIMasi, TUIOCKOCTh, IPOCTPAHCTBO, IBYIPaHHBIN
yroJl, CKPEIIMBAIOIINECS MPSIMBIE, TapaJUIeTbHOCTh U MEPIEeHANKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH,
YToJl MEXAY MPSIMBIMH, YTOJ MEXY MPSIMOI U IIIOCKOCTBIO, YTOJl MEXAY MIJIOCKOCTSMHU, PACCTOSIHUE
OT TOYKH IO TUIOCKOCTH, PACCTOSHHUE MEXIY NPSIMBIMH, PACCTOSHHE MEXIY TUIOCKOCTSIMH, YMEHHE
UCIOJIb30BaTh MPH PELICHUH 337a4 U3y4YeHHbIe (PaKThl U TEOPEMBI IUIAHUMETPHH; YMEHUE OILICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOIIEro MUPA;

e  yMEHHE OIEepUpOBaTh MOHATUSAMH: MHOTOTPAaHHUK, CEUYEHHE MHOTOTPaHHUKA, KYO,
napajieNienure], Mpu3Ma, Mupamuaa, GuUrypa ¥ MOBEPXHOCTh BpAIleHHS, IMIUHIAP, KOHYC, MIap,
cdepa, ceyeHus: GuUrypsl BpallleHUs, TUIOCKOCTh, Kacaromascs cdepsl, HIWIMHIPA, KOHYCA, TUIOMAIb
MOBEPXHOCTU TMHUpaMHUAbl, NPU3MBI, KOHyca, MWIMHApA, I[UIomanb cdepbl, o0beM KyOa,
NPSMOYTOJIBHOTO MapajulesienuIea, MHPaMHIbl, TPU3MbI, LWIMHApPA, KOHyca, IIapa; yMEHHe
n300pakaTh MHOTOTPAaHHUKHA W TIOBEPXHOCTH BpAIICHUS, MX CEYECHUS OT pPYKH, C IIOMOIIBIO
YEePTEeXKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTb CHMMETPUIO B
POCTPAHCTBE; YMEHHE Paclio3HaBaTh MPAaBUIbHbIE MHOTOTPAaHHUKHY;

e  yMEHHE OIEpPUPOBATh IOHITHUSMHU: JBIKCHHE B TPOCTPAHCTBE, MOMO0HBIE (GUTYPHI B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHHE TUIONIAIel TOBEPXHOCTEH 1 00BEMOB OJOOHBIX (UTYp TIpH
pEIICHUH 33/a4;

e  yMEHHUE BBIYUCIIATH F€OMETPUYECKUE BEIMUYMHBI (IJIMHA, YroJ, IUIomaab, 00beM, IIIOMaab
MOBEPXHOCTH ), UCTIOJIB3Ys N3yYCHHbIE (DOPMYIIBI U METO/IBI,

e  yMEHHUE ONEepUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, KOOPIUHATHI TOUKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAJSIPHOE MPOU3BEACHUE, YTOJI MEKIY BEKTOpaMH, CyMMa BEKTODOB,
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IPOM3BEACHNE BEKTOpA Ha YMCIIO; HAXOIUTh C TIOMOLIBIO U3YUYEHHBIX (POPMYII KOOPAMHATHI CEPEIUHBI
OTpe3Ka, pacCCTOSTHUE MEXKIY JBYMs TOUKaMU;

e  yMeHHE BbIOMpPATh MOAXOIAIIMN HM3YYEHHBIH METOX JUIsl PEUIeHHs 33Jadd, pPaclo3HaBaTb
MaTeMaTHueckue (akThl U MaTeMaTHYECKHUE MOJEIU B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOHI
MaTEMaTHYECKON HAYKH.

Ocoboe 3HaueHne yueOHbIH peaMeT UMeeT MpH HOPMUPOBAHUH U PA3BUTHU:
— 00X KOMIETEHIIHH:

Kon HauMeHnoBanune KOMIIETEHIIUNA
KOMITETCHIIMH
OK 01 [ToHMMATh CYIITHOCTh M COIMATBHYIO 3HAYMMOCTh CBOESH Oyayinei npodeccuu,
MPOABJIATH K HCHM YCTOMYMBBIM MHTCPEC
OK 02 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIbHOCTD, BEIOUPATh TUIIOBBIE METO/IbI U

CIOCOOBI BBITTOJTHEHHSI TPOGECCHOHATIBHBIX 33/1a4, OLEHUBATh UX
3¢ (HEKTHBHOCTH ¥ KAY€CTBO

OK 03 [IpuHuMaTh perieHus: B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIUSAX H HECTH 3a
HUX OTBETCTBEHHOCTH
OK 04 OcymiecTBIATh TOMCK U UCIIOJIb30BaHUE HH(POPMAIMHU, HEOOXOIMMOM IS

3¢ (HEKTUBHOTO BBIMTOJHEHUS MTPO(YECCUOHATIBHBIX 33/1a4, TPO(PECCHOHAIILHOTO U
JUYHOCTHOTO Pa3BUTHS

OK 06 PaGorats B KOJUIEKTHBE U KOMaHIe, 3()(PEKTHBHO 0OIATHCS C KOJIIETaMH,
PYKOBOJCTBOM, MOTPEOUTEISIMU

OK 07 Bbpatb Ha ce0st OTBETCTBEHHOCTh 3a pabOTy YWIEHOB KOMaH/bl (IOJYMHEHHBIX ), 32
pe3yJIbTaT BHINOIHEHUS 3alaHui

OK 08 CamocToATenbHO ONpeeNsaTh 3314l NPOPECCHOHATBHOIO M IMYHOCTHOTO

Pa3BUTHA, 3aHUMATLCA CaM006pa30BaHI/IeM, OCO3HAHHO IIJIaHUPOBATH
ITOBBIIICHUC KBaJ'II/I(l)I/IKaLII/II/I

—  npodeccuOHaNbHBIX KOMIIETECHIIUHI:

Kon HaumeHoBaHME KOMIIETEHIINH
KOMIIETEHINH
I1K 3.1 BoIsBiIATE TpeOOBaHMSI LIEJIEBBIX TPYI MOTpeOUTENNEH HA OCHOBE aHAJIN3a PhIHKA




2.1.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

O0bem yuyeOHOro nmpeaMera U BUAbI yueOHO# padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 180
O0s13aTes1bHAs Ay IMTOPHAsA yueOHas Harpy3Ka (Bcero) 170
B TOM YHUCIJIE:
TEOPETUUECKHUE 3aHATUS 72
MPAKTUYCCKHUE 3aHATUS 98
B TOM 4YHCJIC: B hopMe MPaKTUUECKON MOATOTOBKH 72
IIPOMEXKYTOUHAs aTTeCTallus 10

IIpomeskyTouHas arrectauus B opme: dK3aMeHa




2.2. TemaTuyecKkuii NJIAH U coJep:KaHue Y4eOHOr0 mpeaMera

HaumeHnoBanue Copaepxxanue yuyeOHOro Mmarepnasa (0CHOBHOe U NPodecCHOHAIBHO-0PHEHTHPOBAHHOE), O6bem ®opmupyembie
pa3/iesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB KOMIIeTeHIIMH
| cemecTp 68
Paszpnen 1. Anredpa 62 OK 01, OK 02,
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 03, OK 04,
Benenue. Martemaruka B HayKe, TEXHHKE, JKOHOMUKE. ba3oBbie 3HaHUS U yMEHHS B IPOPECCUOHANBHOMN U B OK 06, OK 07,
Pa3BuTHE HOHATHUS O | IIOBCEAHEBHOM AeATENLHOCTH. Llenn M 3a1aud M3ydeHUs MATeMaTHKM IPU OCBOEHHH Oyylieit OK 08, IIK 3.1
quciie. YPaBHEHUSA U | CIIENUAIbHOCTH.
HEPABECHCTBA Lensie u panmonanbHbIe yucia. [efictBurensubie uncia. JleicTBus ¢ 0OOBIKHOBEHHBIMH U
JECSITUUHBIMH IPOOSMU, CO CTETIEHSAMHU, (POPMYIIbI COKPAIIIEHHOTO YMHOKEHHUS.
Jlunelinple, KBagpaTHbie, APOOHO-TMHEHHBIEC YPABHEHHS U HEPABEHCTBA.
Tema 1.2. Cojaep:kaHue yueOHOro MaTepuaJa 10
Kopnu, creneny, 1 | Kopuu u crenenu. Kopau HaTypanbHON CTENEHH U3 YUCIA U UX cBOMcTBa. CTENEeHHU ¢
aorapu@mel. panMOHAIbHBIMU ITOKA3ATENSIMU, X CBOKCTBA.
[ponientHbIe 2 | Crenenu c aeiicTBUTeNbHBIMU TOKa3aTenamu. Jlorapudm. Jlorapudm uncna. OcHoOBHOE
BBIYHCIICHHS B J0rapu(pMHUECKOE TOKAECTBO.
npodeccnoHanbbIX | 3 | Jlorapudm. Jlorapudm uncna. JlecaTuunble ¥ HaTypanbHble JorapudMmbl. [IpaBuna nelcTBuii
3amadax c sjorapumamu. [lepexos K HOBOMY OCHOBAHHIO.
IIpakTnyeckne 3aHATHA 2

Apudmernueckue NEHCTBUS HaJ YHCIaMHU, HaXOXJEHUE MPUOIM)KEHHbIX 3HAYEHUN BEIUYMH U
MOTPEUIHOCTEN BBIYMCICHHUH (a0COTIOTHON U OTHOCUTENBHOM), CPAaBHEHHE YHCIIOBBIX BBIPAXKEHUH.
[IpeoOpazoBanue anredpanyecKux BHIPAKECHH.

Brruncnenue u cpaBHEHHE KOPHEN. BbInoHEHNE pacyeToB ¢ paauKalaMy.

HaxoxnaeHue 3HaueHWH CTeneHeW C palnuoOHaIbHBIMU ToKazaTesnsMu. CpaBHEHHE CTEneHei.
IIpeoOpa3oBaHus BeIpaKE€HHM, COEPKALINX CTETICHH.

Haxoxnaenue 3HaueHuit morapudma 1O TNPOU3BOJIBHOMY OcHOBaHMIO. Ilepexon oT onHOro
OCHOBAaHUS K Apyromy. Beluucienue u cpaBHeHHE JOTapu(pMoB.

JlorapudmupoBaHre U MOTEHUUPOBAaHUE BbIpaxkeHHH. [IpuOIMKeHHbIEe BBIYMCIECHUS U pPEHICHUS
MIPUKJIAIHBIX 3a7ad.

[IpeoOpa3oBaHue CTENEHHBIX, PAIIMOHANBHBIX, HPPALIIOHATBHBIX BbIPAKEHUH.

ITpeoOpa3oBaHue MOKA3aTEIbHBIX U JOTapUPMHUUECKUX BBIPAKEHUH.




IIpakTuyeckoe 3ausiTre (MPodeccHOHATILHO-OPUEHTHPOBAHHOE CO/IeP:KaHHe)
HpOCTBIG " CJIOKHBIC ITPOLCHTLI, Pa3HBIC CIIOCOOBI UX BBEIYHUCIICHHUS. HpOI_IeHTHLIC BBIYUCIJICHHUS B
npodeccuoHaNbHBIX 3aauax.
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Tewma 1.3. Coaep:xkaHue y4eOHOro MaTepuaJa 8
OcHOBBI 1 | OcnoBubie nousatus. Paguannas mepa yrna. BpamartensHoe nsuxenue. CUHYC, KOCHHYC,
TPUTOHOMETPUHU TaHI€HC ¥ KOTAHI'€HC YHUCIOBOIO apryMeHTa.
2 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXIeCTBA. DOpMyIIbI TpuBeaAeHH. DOPMYIIBI CIOKECHHUS.
Dopmyiibl yiBoeHHst. PopMyIibl TOJOBUHHOTO yTJa.
3 | IIpeoOpa3oBaHus npocTeHIINX TPUTOHOMETPUUYECKUX BblpaskeHuil. [IpeoOpa3oBanue cymmbl B
IIPOU3BEICHUE U NPOU3BEJAEHUS B CyMMY. BbIpa’keHuE TPUTOHOMETPUYECKUX BBIPAXKEHUN
yepe3 TAHI'€HC MOJOBUHHOIO apryMEHTa.
IIpakTnyeckue 3aHATHSA 4
PaauanHblii METOA U3MEPEHUs YITIOB BPAILEHUS U CBA3b C IPalyCHON Mepoil.
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYIIbI CIIOKEHUS, YIBOEHUS, IpeoOpa3oBaHuE
CYMMBbl TPUTOHOMETPUYECKUX BBIPAKEHUM B IpOU3BEJEHUE, NpeoOpa3oBaHUE NPOU3BEACHUS
TPUTOHOMETPUYECKHUX BBIPAXKEHUH B CYMMY.
Tema 1.4. Coaep:xanue y4eOHOIro MaTepHuaJia 8
DyHKINH, UX 1 | OGnacte ompeneneHuss U MHOXKECTBO 3HAa4YeHWH; Tpaguk (yHKIWHU, TOCTPOCHUE TPadUKOB
CBOICTBa U (byHKLUH, 3alaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
rpaduxmu. CpoiictBa  QyHKUMH. MOHOTOHHOCTb,  YETHOCTb,  HEUYETHOCTb,  OrPAaHUYEHHOCTD,
Jlorapugmsl B nepuoI4HocTh. CnoxkHas pyHKuus (komno3unus). [ToHsTHe 0 HenmpepbIBHOCTH (DYHKIIMH.
npUpoJIC U TeXHUKE | 2 | [IpomMexyTkn Bo3pacTaHWs W YOBIBaHHS, HawOoOJbIIee M HAaWMEHbIIEE 3HAYCHUS, TOYKH
skcTpemyMa. ['paduueckas uHTepnperauus. I[Ipumepsl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B
peayIbHBIX Ipolieccax U ABICHUSIX. ApudmeTnyeckue onepanuu HaJ QyHKIHSIMHU.
Obpatnble ¢QyHkuu. O6nacTh omnpeaeneHus U 00JacTb 3HAYeHUH OOpaTHOW (yHKIMH.
I'paduk obpaTHON QyHKIUU.
3 | CrenenHble, moOKa3aTenbHble, Jorapudpmuyeckne ¢GyHkuuu. OmpeneneHus (QyHKIUHA, HX
CBOICTBa U rpaduKH.
4 | Tpuronomerpuyeckne QyHKuuu OOpaTHbIE TpuUroHoMeTpuueckue (GpyHkiuu. OnpeneneHus
GyHKIMH, UX CBOWCTBA U rpaduKi. APKCHUHYC, apKKOCHHYC, apKTaHT€HC.
5 | IlpeoOpazoBanus rtpadukoB. I[lapamnenpHbIi TEPEHOC, CHUMMETPHS OTHOCHUTEIBHO OCEH

KOOpAMHAT ¥ CUMMETPHUsS OTHOCHUTEIBHO Haudajga KOOpAMHAT, CUMMETPHS OTHOCUTEIBHO
psIMON Y=X, pacTsHKEHHUE U CKATHE BJIOJIb OCEH KOOpJIMHAT.
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IIpakTuyeckue 3aHATHSA

Omnpenenenue ¢ynkumid. Iloctpoenne m urenue rpaduxoB Qynxuumii. VccnenoBanue QyHKIUH.
CBoiicTBa JIMHEWHOW, KBAJAPATUYHOM, KyCOYHO-TMHEWHON U APOOHO-TUHEHHON (PYHKITUH.
HenpepsiBabie u nepuognueckue Gpynkmun. CBoiicTBa U rpaduku CHHYca, KOCHHYCa, TaHT€HCa U
KOTaHIeHCa.

O6parnbie pynkiun U ux rpadpuku. OdpaTHble TpUroHoMeTpudeckue Gpynkiun. [IpeodpazoBanus

rpaduka GyHKIUH.

IIpakTnyeckoe 3ansiTue (MpoecCHOHAILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUeE) 14
[Ipumenenue norapudma. Jlorapudmudeckas cnupaib B MPUPOJE, €€ MaTeMaTHUYECKHE CBOICTBA.
[Tpumepbl 3aBUCUMOCTEH MEXAY MEPEMEHHBIMH B PEaIbHBIX MPOILIECCaxX U3 CMEXHBIX JUCIUILINH.
I"apmonnueckue konebanus. [lpuknagasie 3a1aun.
Pasnen 2. YpaBHenusi u HepaBeHcTBa. Hayana maremaTuyeckoro anajausa 6 OK 01, OK 02,
Tema 2.1. IIpakTHYeCKHe 3aHATHS 6 OK 03, OK 04,
YpaBHeHUs U ParmonanbsHeie, nppannoHanbHble ypaBHeHHS. OCHOBHBIC TIPUEMBI X PEHICHUs (pa3iokeHue Ha OK 06, OK 07,
HEPaBEHCTBA MHO>KUTEJIH, BBE/IEHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, IPa@UUECKHil METO). OK 08, IIK 3.1
Hrorosoe 3ansitue.
KonTponbnas pabora Nel.
Bcero 3a | cemecTp 68
Il cemecTp 112
Pa3nes 2. YpaBHeHnus m HepaBeHcTBa. Havana MmaTtemaTu4eckoro anaamnsa (IpoaosxeHue) 50
Tema 2.1. Coaepixanue yueOHOIro MaTepuaJa 8
VYpaBHeHUs U 1 | YpaBHeHus M cucTeMbl ypaBHEHUH. PalyioHaibHBbIE, MppalMOHAIbHbBIE, MOKa3aTelbHbIE U
HEpaBEHCTBA TPUTOHOMETPHUYECKHE YPAaBHEHUS M CHCTEMBbl. PaBHOCWIIBHOCTH YpaBHEHHiA, HEPaBEHCTB,
(mponomxeHue) cucreM. OCHOBHbIE IpPUEMBl MX peIIeHUs (pa3sioKeHHEe Ha MHOMKUTENH, BBEIEHHE HOBBIX

HEW3BECTHBIX, MOJICTAHOBKA, Tpad)UueCKUil METO).
TpuroHomerpruueckue ypaBHEHUs M HepaBeHCTBA. lIpocreiimme TpUroHOMETpUYECKUE
ypaBHEHUS.

2 | HepaBencrtBa. PanioHaneHble, UppallMOHAIBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPHUYECKHE
HepaBeHcTBAa. OCHOBHBIE IPUEMBI HX pelieHus. Vcrnonb3oBaHue CBONCTB U rpauKoB
(GyHKLUH pU pelIeHNH ypaBHEHUH U HepaBeHCTB. MeTo1 mHTepBaiioB. M300paskeHne Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUI YPAaBHEHHUI U HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU U UX CUCTEM.
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IIpakTuyeckue 3aHATHSA

PaI_[I/IOHaJIbHBIe, HppaluOHAJIbHBIC YPABHCHUA U CUCTCMBI. OcHOBHEIE IMPHUEMBI UX PCIICHUA
(paznoskeHue Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, [10ICTAHOBKA, TpaUUeCKHil METO).
[Toka3zaTenbHbIe U JOrapuPMHUUECKIE YpaBHEHHUS U cucTeMbl. OCHOBHBIE IPHUEMbI X PEIICHUS
(paznokeHue Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, IpayUueCcKuil METO).
Tpuronomerpuyeckue ypaBHeHUsl. OCHOBHBIE IPUEMBI UX PELLIEHUS (pa3IoKEHUE HA MHOXKUTEH,
BBEJICHUE HOBBIX HEU3BECTHBIX, IpaUUECKUil METO/).

PaI_[I/IOHaJIBHLIe, HppauOHAJIbHBIC HCPABCHCTBA. OcHOBHEBIE MMPUCMBI X PCHICHUA.
[TokazarenbHble U TorapupmMuieckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHHUS.
TpuronomeTpuuecke HEPaBEHCTRA.

IIpakTHyeckoe 3ansiTue (MpodeccnoOHATbHO-OPHEHTHPOBAHHOE COAePKAHNE) 8
HpI/IMeHeHI/Ie MAaTeMAaTUYCCKUX MCTOHNOB IJId PCHICHUA COACPKATCIBbHBIX 3adad U3 Ppa3IMYHbIX
obnacteil Hayku ¥ pakTuky. [Ipukinaaabie 3axa4m.
Tema 2.2 Coaeprxanue yueOHOIro MaTepuaJa 12
[IpousBosaHas u 1 | IlocnenoBarenbHocTU. CrIOCOOBI 3a/JaHKS U CBOMCTBA YHCIIOBBIX IOCIIE0BATEIBHOCTEH.
nepBooOpaszHas IlonsTme o mpemene mnocnenoBaTenbHOCTH. CylecTBOBaHHE IIpefiesia  MOHOTOHHOMN

¢bynkus. Marerpan
U €T0 MPUMEHEHUE

OrpaHHuYeHHON mnocnenoBarenbHocT. CyMMHUpOBaHUE IMOcClefoBaTeabHOCTeH. beckoHeuHo
yObIBaro1asi FeOMETpUYECKasi MPOTPECCHsSI U €€ CyMMa.

2 | IlpousBonHas. IloHsTHEe O NPOU3BOAHON (YHKLUHU, €€ TeOMEeTpHUYecKUd U (U3NUEeCKHU
CMBICI. YpaBHEHHE KacaTeJbHOU K rpa@uky GyHKIHU.

3 | [IpousBoAHbIE CYMMBI, Pa3HOCTH, MPOU3BENCHUS, YacTHOro. I[IpOM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX  (GyHKUM. [IpuMeHeHWe TPOU3BOAHOW K UCCIENOBaHHIO (DYHKIUN U
noctpoeHuto rpaduxos. [IponsBoaHbIe 06paTHON HYHKIIMU ¥ KOMIIO3UIIUU (DYHKITUH.

4 | IlepBooOpa3Hass u wuHTerpai. [IpuMeHeHHe ONpeIeNeHHOro HMHTerpana JUis HaXOXKICHHs
ionia M KpuBoiauHeHol tpaneunu. @opmyna Hetotona-JleitOnuna. [Ipumepsl npuMeHneHus
UHTErpaia B (U3MKE U TEOMETPHUH.
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IIpakTHYeckune 3aHATHSA 2
YucnoBas mociae10BaTeIbHOCTh, CIIOCOOBI €€ 33/1aHusl, BEIYMCICHHS YWICHOB TOCIEI0BATEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBaromas reoMeTpruiecKast Iporpeccus.
IIpon3BoaHas: MEXaHUYECKUNA U T€OMETPUYECKUN CMBICI IIPOU3BOAHON. Y PaBHEHUE KACATEIbHON
B oOmem Buzae. IlpaBuna wu dopmynsl auddepeHpoBanus, TaOIUIa TPOU3BOIHBIX
AJIEMEHTAPHBIX ()YHKIIHHA.
HccnenoBanmne GyHKUIMU ¢ TOMOIIbIO Mpou3BoaHON. Haxoxnenne HanOomplero, HamMEeHbIIEro
3HAYEHUS M SKCTPEMATBHBIX 3HAUCHUHN (YHKIIHH.
HNuterpan u mepBooOpa3Has. Heomnpenenennplii wHTerpai. CBOICTBA HEONPEACICHHOTO
uHTerpaia. Tabnuua uarerpanos. HemocpeacTBeHHOE HHTETPUPOBAHUE.
Pemenne 3amau Ha BBIUMCIIEHHE OIpeneieHHOro uHTerpana. Teopema Hprotona—IJleiiOnuna.
CaolicTBa ONpeeIeHHOT0 HHTErpaa.
KonTponbnas pabora No2.
IMpakTuyeckoe 3ausiTve (MPo(ecCHOHATBLHO-OPUEHTHPOBAHHOE CO/IeP/KaHUe) 12
HaxoxxzeHne onTuManbHOrO pe3yjibTaTa C IOMOUIbIO MPOM3BOJHOM B MPAKTHUECKUX 3a/ayax.
Hanmenpmee u HamOombimee 3HadeHune (QyHKuu. HaxoxmeHue CKOPOCTH Ui Tpolecca,
3a1laHHOTO (POpMYIIO U TpaduKOM.
[IpumeHeHne nHTerpana K BbIYMCISHUIO (PU3MUYECKUX BEJIMUUH U IJIOAACH.
Paspnen 3. I'eomeTpusn 48 OK 01, OK 02,
Tema 3.1 Coaepixanue yueOHOro MaTepuaJa 4 OK 03, OK 04,
Koopaunats! n Koopaunatel u BekTophl. [IpsimoyronpHas (mekapToBa) cucTeMa KOOPAWHAT B IMPOCTPAHCTBE. OK 06, OK 07,
BEKTODEI B dopMyIa pacCTOSHHS MEKLY ABYMs TOUKAMH. OK 08, IIK 3.1
IIPOCTPAHCTBE Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Cl10KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
YHCIIO.
Pa3znoskeHne BekTOpa Mo HalpaBiICHUsIM. YTOJI MEXIY IBYMs Bekropamu. [Ipoekuus BekTopa Ha
ocb. Koopaunarsl Bektopa. CkansipHoe Ipou3BeJIeHHE BEKTOpPOB. Vcronb3oBaHHe KOOpIMHAT U
BEKTOPOB P PEIICHUHA MaTEMAaTUYECKUX U MPUKIAIHBIX 3a]1a4.
IIpakTHYeckne 3aHATHS 2
Bexropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTteMa KOOpAMHAT B MpocTpaHcTBe. PaccTosiHue
MEXKy TOUKaMmH. J[eMCTBHUS ¢ BEKTOpaMu, 3aJaHHBIMU KOoOpauHaTaMu. CKaISIpHOE MPOU3BEICHUE
BEKTOPOB.
Tema 3.2 Coaeprxkanue yueOHOIro MaTepuaia 8
IIpsimMble 1 1 | [Ipsmble W IUIOCKOCTH B MPOCTPAHCTBE. B3anMHOE pacroyioKeHHe JBYX MPSIMBIX B

IIJIOCKOCTH B

IMPOCTPAHCTBC. HapaJ'IJ'ICJIBHOCTL HpHMOﬁ N IINIOCKOCTH. HapaJ'IJ'IeJ'ILHOCTL IIOCKOCTEH.
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IPOCTPAHCTBE

IleprieHAMKYISIPHOCTH NPAMON M TIOCKOCTH. [leprieHaAnKynsp 1 HaKJIOHHAs.

2 | Yron Mexnay NpsMOM M IUIOCKOCTBIO. JIBYrpaHHBIN yroi. Yroid MEXIy IUIOCKOCTSIMHU.
IlepneHAMKYJIIPHOCTD ABYX MJIOCKOCTEH. M300paxkeHne NpOCTpaHCTBEHHBIX (DUTYD.

IIpakTHYeckue 3aHATHA

[Ipu3Haky B3aMMHOTIO PacHoJIOKEHUs NPSAMBIX. YTOJI MEKIY NPsAMBIMHU. B3anMHOE pacrosiokeHne
IpsAIMBIX U IUIOCKOCTEW. IlepneHauKkymnsap M HaKJIOHHAs K INIOCKOCTH. YTOJI MEXAYy HpsMOM U
IUIOCKOCTBI0. TeopeMbl O B3aMMHOM PAaCIOJIOKEHMHM INPsAMOM M IUIOCKOCTH. Teopema o0 Tpex
MEPIEHIUKYIISIPAX.

IIpu3Haky U CBOWCTBA NMapajUICIbHBIX U NEPIEHAUKYIISIPHBIX INIOCKOCTEH. PaccTosgHMe OT TOUKH
110 IIJIOCKOCTH.

PaccrossHne oOT mnpsAMOMl 10 IUIOCKOCTH, PAcCTOSIHUE MEXAY IUIOCKOCTSAMH, MEKIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEKIY TPOU3BOJIBHBIMU (PUTYpaMHU B TIPOCTPAHCTBE.
[TapannenpsHOEe IPOEKTUPOBAHKUE U €r0 CBOMCTBA. TeopeMa O IIomagy OpTOroHaJIbHON MPOEKIIMH
MHOIOYyrojbHUKa. B3anMHOE pacnoioskeHrne NpOCTPaHCTBEHHBIX QUTYD.

IIpakTnyeckoe 3ansaTHe (MpodeccHOHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe)

[IpsiMble ¥ TJIOCKOCTHM B MPAKTUYECKUX 3ajadax. PacrmojiokeHWue NpPSIMBIX M TUIOCKOCTCH B
OKpyXaroleM mupe (Ipupoje, apXUTeKType, TeXHHKE). PelieHue MmMpakTHKO-OPUEHTHPOBAHHBIX
3aja4.

Tema 3.3
MHororpanHuku

Coaep:xaHue y4eOHOro MaTepuaJia

MHuororpanauku. Bepminnbl, pedpa, rpaHu MHoOrorpaHHuka. PasBepTka. MHOrorpaHHbl€ YIJIBI.
Beimnyxsible MHororpanHuku. Ilpusma. Ilpsmas u HakimoHHas npusma. I[lpaBunbHas npusma.
[Tapannenenunen. Ky6.

[Mupamuna. IlpaBunpHas nupamuga. YcedeHHas nupamupja. Terpasap. Cummerpun B KyoOe, B
napajuienenunesne, B npusMe u nupamujae. Ceyenus Kyoa, npusmsl U nupamuisl. [Ipencrasienue
0 IIPaBUJILHBIX MHOTOIPAaHHMKAX (TeTpajzpe, KyOe, OKTajape, J0AEKadApe U HKOCAdPe).

IIpakTHYecKkHue 3aHATHA

Pa3znnunble Buabl MHOrorpaHHuUKoB. CedeHns, pa3BepTKH MHoOrorpaHHukoB. IIpusma. [Ipsmas u
HakJIOHHas npu3Ma. [IpaBunpHas npusma. Ux uzo0paxkeHusl.

[Mapanmnenenunen. Ky6. Ux nzobpaxenus. Ceuenus Ky0a, IpU3MBl.

[Mupamuna. [1paBunbHas nupamuaa. ¥YceuenHas nupamuia. Terpasap. Mx nzobpaxenus. CeueHus
Ky0a, MPU3MBbI U TUPAMM/IBL.

IIpakTnyeckoe 3ansaTHE (MPodecCHOHATBHO-OPHMEHTHPOBAHHOE COJeP/KAHNE)
[TonsiTrie 0 cMMMETpUN B MPOCTPAHCTBE (LIEHTpaslbHAsA, OceBas, 3epKaiibHasi). CUMMeETpUH B Kyoe,
B Napajjenenunene, B npusme u nupamuge. OO600LIeHHEe NpPEJCTaBICHUH O MPaBUIIbHBIX
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MHOTOTpaHHUKAx (TeTpadnp, KyO, OKTa’Ap, MOAEKa’Ap, ukocadnp). Ilpumepsl cummerpuii B
npodeccun.

Tewma 3.4 Coaep:xkaHue yueOHOro MaTepuaJa 2
Tena n nosepxnoctu | Tena u moBepxHOCTH BpamieHus. L{mmmuuap m koHyc. YcedeHHbld koHyc. OCHOBaHHUE, BBICOTA,
BpALLCHUS O0oKOBasi MOBEPXHOCTb, OOpasyromias, pa3BepTka. OceBble CEUEHUS M CEUCHMs, NapajlielibHble
ocHoanuto. [lap u cepa, ux ceuenus. KacarenpHast miockocTs K cdepe.
Bunsl cummMetpuii B mpoctpancTBe. CUMMETpUS TEJ BpallleHUsl.
Tema 3.5 Coaep:xkaHue yueOHOro MaTepuaJa 4
W3mepenus B N3mepenus B reomerpuu. O6beM u ero usmepenue. ®opmyinsl o0beMa Ky0a, MpsIMOYTOJIBHOTO
reOMETPUHN napajuleJienunesna, Mpu3Mbl, LWIMHIpA, NUPaMUAbl KOHyca, Imapa. @opMyibl IJIOLIAAU
MIOBEPXHOCTEHN LIMIMH]PA, KOHYCa, CHephl.
[Tomo6ue Ten. OTHOMICHUS TUIONIAJICH TOBEPXHOCTEH U 00BEMOB IMTOAO0HBIX TEII.
IIpakTHYeckne 3aHATHS 2
Pemenne 3amau Ha HaxoXAEHHE O0BEMOB KyDa, MPSMOYrOJbHOIO MNapajulesienuesaa, MpU3MBbI,
LWIMHApA, TMpaMUJIbl U KOHYCa, IUIOIIAAN MOBEpXHOCTEH LMIMHApPa U KoHyca. Mcnoab3oBaHue
dopmyn obObema mapa u miom@au cdepbl npu pemieHud 3anad. [logobume Tten. OTHOmEHHS
IUI0IIaiel moBepxXHocTel U 00BEMOB OAOOHBIX Tell.
KonTposbHas pabora Ne3.
IIpakTnyeckoe 3anaTHE (MPOdQeCcCHOHATBHO-0PHEHTHPOBAHHOE COCP/KAHME) 8
N300paxenune Ten BpamieHus Ha 1miockoctu. CeuyeHus KOHyca, IWIMHJIpa, wapa. Pemenue
ITPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4.
Pasjen 4. DiieMeHTHI TeOPHH BEPOATHOCTEH M MATEMATHYECKOH CTATHCTHKH 10 OK 01, OK 02,
Tema 4.1 Coaeprxanue yueOHOIro MaTepuaa 2 OK 03, OK 04,
OnemenTsl Teopun | 1 | DieMeHTH KOMOHHATOPUKH. OCHOBHBIE MOHATHS KOMOWHATOPHKHU. 3aa4i Ha MOJCYET YKCIIa OK 06, OK 07,
BEPOATHOCTEN U pasMelleHHH, TepecTaHOBOK, coueTaHui. Pemenne 3a1a4y Ha nepebop BapuaHTOB. DJIEMEHTHI OK 08, IIK 3.1
MaTeMaTH4eCKOn Teopun BeposiTHOcTel. CoObiTHe, BepoSITHOCTH coObiTHs. Kilaccmueckoe omnpeneneHue
CTaTHUCTUKH BEPOSATHOCTH.
2 | CioxxeHHe ¥ yMHOXKEHHE BeposiTHOcTeH. [ToHATHE 0 He3aBUCUMOCTH COOBITHH. JlucKkpeTHas
Clly4aiiHas BEJIMYMHA, 3aKOH €€ paclpeneiacHus. UYucioBble XapaKTEPUCTUKHU HUCKPETHOU
ciydaiiHolM BenuuuHsbl. [loHsITHE 0 3aKOHE OOJIBIINX YHCET.
3 | DaeMeHTH MaTeMaTUIeCKOH CTaTUCTHKH. | eHepaibHasi COBOKYITHOCTh U BBIOOpKa. UnciioBbIe
XapaKTEepUCTHKH (cpeaHee apupMeTHueckoe, MenuaHa, pa3max, aucrnepcus). [Ipencrasienue
JAHHBIX (TabuuLbl, quarpammsl, rpadukn), IloHdarue o 3aagax MaTeMaTUYECKOM CTaTUCTHKU.
KonTtposnbHas pabora Ne4. 8
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IIpakTuyeckoe 3ausiTre (MPodeccHOHATILHO-OPUEHTHPOBAHHOE CO/IeP:KaHHe)
BepositTHOCTB B podecCHOHaNBHBIX 3a1adax. OTHOCUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€
yctoiynBocTU. CTaTUCTHUECKOE OIpeielieHne BepOSITHOCTH. OlleHKa BEPOSITHOCTH COOBITHSI.
[TepBuunas 006pabOTKa CTATHCTUYECKUX NaHHBIX. PaboTa ¢ Tabmunamu, quarpaMmmamu,
rpadukamu. CTaTucTU4ecKHe JaHHbIe B Mpodeccuu.

Bcero Bo Il cemecTpe 102
IIpome:kyTouHasi aTTecTaUs 10
Bcero: 180
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3. YCJIOBUMSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. Tpe6oBanusi K MUHMMAJILHOMY MaTePHATbHO-TEXHHYECKOMY O0ecre4yeHn 1o

Peanmzanus yueOHoro mpeamera MaremaTka IpearnoiaraeT HaImYne KabuHeTa eCTeCTBEeHHO-
HAYYHBIX ¥ MATEMAaTHICCKUX YUCOHBIX MPEIMETOB, U JUCIIUTLINH.

YyebHoe oOOpymoBaHMe: paboume MecTa OO0ydarmmxcs, pabodee MECTO MperojaBaTes,
MapKepHast JOCKa.

VY4eOHO-HAIIIAHBIE ~ [MOCOOMS:  KOMIUIEKTHI ~ y4eOHO-METOAMYECKUX  MaTepHalioB U
METOAMYECKHX TOCOOMH, CTEH IBI, TIIAKATHI.

TexHuueckue cpenctBa: HOYTOYKM C BBIXOJIOM B ceTh HHTEpHET, NMEpeHOCHOW IPOEKTOp,
MarHuTo()OH, ayJHOKOJIOHKH, SKPaH.
3.2. HNudopmanumonHoe odecrevyeHue 00ydeHust

Ilepeyens pexoMeHAyeMbIX Y4eOHBIX H31aHUil, IHTepHeT-pecypcoB, AOMOJHUTEIbHOI
JIUTEPATYyPbI

[leyatHble uW3MaHUS HE UCHOJB3YIOTCS. YYeOHBIM IMpeaMeT MOJHOCTbIO obOecreueH

AJIEKTPOHHBIMU M3/IaHUSMH.

OcHoBHas IuTeparypa:

1. Boromonos H. B. MaremaTuka: yueOHHK U CpeHETo npodeccuoHanbHoro oopasosanus / H. B.
boromonos, II. . Camoiinenko. - 5-e uzn., mepepad. u gom. — M.: FOpaiit, 2023. - 401c. -
(ITpodeccuonansnoe oOpazoBanume). - ISBN 978-5-534-07878-7. - Tekcr: »neKTpoHHBIA //
O6pazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511565.

2. Illunaues B.C. Marematuka: y4eOHUK M TPAKTUKYM IS CPEIHEro MpodecCHOHATBHOTO
obpazopanus / B. C. lllunaues; nox penakiued A. H. TuxoHoBa. - 8-¢ u3a., nepepad. u gom. - M.:
FOpaiir, 2023. - 447 c. - (Ilpodeccuonansuoe obpazoBanue). - ISBN 978-5-534-13405-6. - Tekcr:
aseKTpoHHbIH // ObpazoBatesbHas miarhopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/511549.

JloToJTHUTEIbHAS JIUTEPaTypa:
1. Bboromosnos H. B. I'eomeTtpusi: yuebHOE mocoOue st cpeHero npodeccuoHaaIbHOro 00pa3oBaHus
/ H. B. boromomnos. - M.: IOpaiit, 2023. — 108 c. - (IIpodeccuonansnoe odpazosanue). - ISBN 978-5-
534-09528-9. - Tekct: snektponHbii // OOpazoBarenpHas tuiarpopma FOpaiir [caiit]. - URL:
https://urait.ru/bcode/511955.
2. Boromono H. B. IlpakTudeckue 3aHsaTus o Maremaruke B 2 4. Yacte 1: yueOHOE mocobue st
cpennero mpodeccuonansHoro oopasosanus / H. B. boromornos. - 11-e uzn., nepepab. u gom. - M.:
FOpaiit, 2023. - 326 c. - (IlpodeccronanpHoe obpazoBanme). - ISBN 978-5-534-08799-4. - Tekcr:
anekTpoHHsIi // O6pa3oBarenpHas mwardopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/512668.
3. boromonos H. B. IIpakTudeckue 3aHsaTus mo mMatematuke B 2 4. Yacte 2: yuyeOHOe mocobue s
cpenHero npogeccuonanbHoro oopazosanus / H. B. boromonos. - 11-e u3n., nepepad. u gom. — M.:
FOpaiit, 2023. - 251 c. - (IlpodeccronanpHoe obpazoBanue). - ISBN 978-5-534-08803-8. - Tekcr:
aneKTpoHHbIN // OOpa3zoBarenbHast miardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/5126609.
4. boromonoB H.B. Anrebpa wu Havanma aHanmuza: ydyeOHOe TocoOMe JUIsi  CPEIHETro
npodeccuonansHoro obpazoBanus / H.B. boromonoB. — M.: HOpaiit, 2023. — 240 c. -
(ITpodeccronansHoe oOpazoBanue). - ISBN 978-5-534-09525-8. - Tekcr: aneKTpoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. - URL: https://urait.ru/bcode/511954.
5. boromonoB H.B. Maremaruka. 3amaunm c pemieHUsIMH: y4deOHOE TMocoOue Il CpPEeIHEero
npodeccuonansHoro obpasosanus / H. B. boromonos. - 2-e u3a., ucrp. u gom. — M.: FOpaiir, 2023. -
755 c¢. - (Ilpodeccuonanproe obpaszoBanue). - ISBN 978-5-534-16211-0. - TekcT: 3JIeKTpOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/530620.
6. Kommoropos A.H., Abpamo A.M., yaaunsH FO.I1., MBiaes b.M., lIsapnoypn C.1. Anrebpa n
Hayaja MaTeMaTHYecKoro aHanmu3a — YueOHuK mius 10-11 k1. o0rieoOpa3oBaTebHBIX YUPEIKICHUN;
nop pea. A.H. Komvoroposa, — 20-e m3n. — Mocksa: [Ipocsemenne, 2011. — 384 c.
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7. MaremaTtuka: anrebpa W Havajla MaTeMaTHYEeCKOTo aHaiM3a, reoMeTpus. Anredpa W Hayana
MareMarnyeckoro ananmsa 10-11 kmaccel (0a30BbIil U yrayOJeHHBIN ypoBeHb): yueOHuk / L. A.
Anumos, M. B. Tkauesa, H. E. ®enoposa [u ap.]. - 7-e uza. - Mocksa: [Ipocsemenune, 2022. - 464 c. -
ISBN 978-5-09-099445-3. - Tekcr: AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1927172.

8. MaremaTtuka: anrebpa M Haudajga MaTeMaTUYeCKOro aHaiuza, reomerpusi. ['eomerpus. 10-11
KJacchl (0a30BBId M yriryOneHHBI ypoBeHb): yueOHuk / JI. C. Aranacsu, JI. C. Kucenea, D. T
[To3nsik [u ap.]. - 7-e u3a., nepepadoTaHHOEe U qonojaHeHHOe - MockBa: [IpocBemenue, 2022. - 287 c. -
ISBN 978-5-09-099446-0. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1927208.

IIpodeccnonanbubie 0a3bl JaHHBIX M HHGOPMALMOHHBbIE pecypchl ceTd UHTepHeT:
Enunas xoyutekius mudpoBbIx 00pa3oBaTeabHbIX pecypcoB // http://school-collection.ru
Kypnan «Matematuueckoe obpazoBanuey // http://matob.ru
Hudopmanuonnsiit pecype. ®I'OC CIIO. Iepesarpyska http://spo-new-fgos.firo-nir.ru
Kanbkynsatop - cpaBo4nblii moptan https://www.calc.ru/

Hayuno-nonynsipusiii ¢pusnko-maremarndeckuii xypHan «KBan»: http://kvant.ras.ru
. IIpoexkr 100formul.ru: cOopuuk Qopmyn anreOpbl, TEOMETPHH W  TPUTOHOMETPHU
http://100formul.ru
7. Poccuiickuii mopTtan oTKpbeITOro oopasoanus http://www.edu.ru/
8. CnpaBounuk no maremaruke http://maths.yfal.ru
9. DOmnextponnas oubnuoreka PI'TY https://liber.rsuh.ru/ru
10. Dnexrponnslit pecypc: IBC «3Harmym» http://znanium.com
11. Dnektponnsiii pecypc: DBC «tOpaiit» https://urait.ru
12. Allmath.ru—scs maTematuka B ogHom mecte http:\\www.allmath.ru
4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

ook wnE

KoHTpoJIb 1 O1eHKa pe3ylbTaToOB OCYLIECTBIIAECTCS NIPENOJABATENIEM B IIPOLECCE MPOBEACHMUS
TEOPETUYECKUX U NMPAKTUYECKUX 3aHATHI, a Takke 3aHATUNH B (opMe MPaKTUYECKOW IMOATOTOBKH,
HalpaBJIeHHBIX Ha (OPMHUPOBAHNE OOIMX U MPAKTUUECKUX KOMIIETEHIIHIA:

Oo6masi/npodeccuoHaIbHAS KOMIIETEHIUSA Tun oneHOYHBIX MePONPUATHIA
OK 01 IloHuMarp CymIHOCTP M COIMAJBHYIO | — TECTHPOBAHHE,
3HAUMMOCTh ~ CBOeH Oyaymiedl mpodeccuu, | — YCTHBbI ompoc,
MPOSIBIISITh K HEM YCTOWYHBBIN UHTEpEC — TIpeICTaBJIICHHE PE3yJIbTATOB MPAKTHIECKAX
3a/1aHHMH,

— WHIMBHIyaJbHAas CaMOCTOSTENbHAS padoTa,
— KOHTpOJIbHast pabora,

— TOJrOTOBKA M 3aluTa pedepara,

— BBINIOJIHEHUE 33/IaHUI Ha DK3aMEHE.

OK 02 OpraHu3oBbIBaTh COOCTBEHHYIO — TECTHpOBAaHUE,

JIeSITeIbHOCTD, BEIOUPATH TUTIOBBIE METOJIBI U —  YCTHBIH onpoc,

CHOCOOBI BHITOJIHEHUS TPOQEeCCHOHANBHBIX 3a1ad, —  NpeJCTaBICHHE PE3yIbTATOB MPAKTHUCCKIX
oIleHUBATh X 3P PEKTUBHOCTD U KAYECTBO 3aj1aHui,

— MHIOUBHIYyalbHAas CaMOCTOSITENbHAs padora,
— KOHTpOJIbHas pabora,

— TIOATOTOBKA W 3aiuTa pedepara,

— BBINOJHEHHE 33JaHUH Ha 9K3aMEHe.

OK 03 IIpuHHMATh pemeHus B CTAaHAAPTHBIX U — TECTUPOBAHHUE,

HECTaHJIAPTHBIX CUTYalMsIX U HECTH 3a HUX —  YCTHBIH onpoc,

OTBETCTBEHHOCTD — IIPEACTaBICHUE PE3YyJIbTATOB IIPAKTUYECKUX
3aJIlaHuM,

— HWHAWBHUAYAJIbHAsA CaMOCTOATCIIbHAA pa60Ta,
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KOHTpOJIbHAs paboTa,
MOJrOTOBKA M 3alIuTa pedepara,
BBITIOJTHEHHE 33JaHUH Ha 3K3aMEHe.

OK 04 OcymiecTBasTh MOUCK U UCIIOJIH30BAHUE
nH(opMaIu, HeoOXoauMon TSt 3P HEKTHBHOTO
BBITIOTHEHUS TTPO(ECCHOHABHBIX 3a7ad,
po(heCCUOHANTBHOTO ¥ TMYHOCTHOTO Pa3BUTHS

TECTUPOBAHUE,
YCTHBIN OIIPOC,
NIPEACTABICHUE PE3YJIBTATOB IIPAKTUYECKUX

3aJlaHuH,

WHIMBUIyallbHAs CAMOCTOSTEIbHAS paboTa,
KOHTpOJIbHAs paboTa,

MOJITOTOBKA | 3aluTa pedepara,
BBINOJIHCHHE 33/IaHUI Ha DK3aMeHe.

OK 06 PaboraTh B KOJUIEKTHUBE U KOMaH/IE,
3¢ PeKTHBHO OOMATHCS ¢ KOJIICTaMH,
PYKOBOJCTBOM, IMOTPEOUTEIIIMHU

TECTHPOBAHHUE,
YCTHBIH 0OMpOC,
IIPECTABICHUE PE3YIbTATOB MPAKTUUECKUX

3aJIaHNM,

MHIVBHyalIbHAsl CaMOCTOSITeNIbHAs padoTa,
KOHTpOJIbHAS paboTa,

MOATOTOBKA M 3ammuTa pedepara,
BBITIOJTHEHHE 3aJaHUI Ha YK3aMEHE.

OK 07 Bpatp Ha cebst OTBETCTBEHHOCTH 32 paboTy
YJIEHOB KOMaH/b! (TOAYMHEHHBIX), 32 pe3yJabTaT
BBLITIOJTHEHHS 3aJlaHuI

TECTHPOBAHHUE,
YCTHBIH 0OMpOC,
MIPECTABICHUE PE3YIbTATOB MPAKTHUECKUX

3aJIaHNM,

WHIMBUIyaIbHAS CAMOCTOSITEIbHAS padoTa,
KOHTpOJIbHAs pabora,

MOJITOTOBKA M 3allluTa pedepara,
BBITIOJTHEHUE 3aJJaHUI Ha DK3aMEHE.

OK 08  CamocTosTeNbHO  ONpENeNsATh  3aJauu
npo¢)eCCHOHAIBHOTO M JINYHOCTHOTO DPa3BUTHA,
3aHMMATbCid C€aMOOOpa3OBaHHWEM, OCO3HAHHO
TUTAHUPOBATH MOBBINIEHUE KBATH(PUKAITUU

TECTUPOBAHUE,
YCTHBIH OTIPOC,
IIPEICTABIICHUE PE3YJITATOB IPAKTUYECKUX

3aJIlaHuM,

WHINBUIyaTbHAS CAMOCTOSTEIbHAS padoTa,
KOHTpOJIbHAs pabora,

MOJITOTOBKA M 3all[uTa pedepara,
BBITIOJTHEHUE 3aJ]JaHUN Ha SK3aMEHE.

I1K 3.1 BoisBasaTh TpeOGoBaHMS 1IENEBBIX TPYIIT
noTpeOuTeNeil Ha OCHOBE aHAIN3a PhIHKA

TECTUPOBAHUE,
YCTHBIH OIIPOC,
IIPEICTABIICHUE PE3YJIBTATOB IPAKTUYECKUX

3aJlaHu,

WHAWBUAYyalbHasl CAMOCTOSITENIbHAS paboTa,
KOHTpOJIbHAs padoTa,

MOJITOTOBKA M 3alIuTa pedepara,
BBINIOJTHEHME 33JaHUH Ha 3K3aMEHeE.
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