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1. HACHHOPT PABOYEM ITPOTPAMMBI YYEBHOI'O NPEJMETA
MaTtemaTuka

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).

[Iporpamma y4eOHOro mpeAMeTa MOXKET HCIOJIb30BaTbCA JAPYTUMHU MPOQPECCHOHATBHBIMU
00pa30oBaTeNbHBIMU  OPTaHU3ALMSAMH, DPEATM3YIOUIMMUA O00pa30BaTEIbHYIO IPOrpaMMy CpEIHEro
obmero oopazoanust B npeaenax ocBoenus OII CITO na 6a3e ocHOBHOro oOIero oOpa3oBaHHs —
IIPOrpaMMBbl IOATOTOBKH clienuanucToB cpeasero 3seHa (IIIICC3).

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

1.2. MecTo yueOHOr0 npeaMeTa B CTPYKType 00pa3oBaTeIbHOIl MPOorpaMMbl: yueOHbIN MpeaMeT
VI1.04 Maremaruka  sIBAseTCS  00s3aTeNbHOM  YacThlo  0OIIe00pa30BaTENBHOIO  ITUKJIA
oOpazoBatenbHoii mporpammbl B cootrBerctBuM ¢ PI'OC COO u PI'OC mo crneumwanbHOCTH
54.02.08 Texnuka u UCKyccTBO oTorpaduu.
1.3. Henu u miiaHupyemMbie pe3yJbTaThl 0CBOCHHA Y4eOHOI0 mpeaMeTa:
1.3.1. leau yuyeOHOro nmpeamera:
— obecnieueHue chOPMUPOBAHHOCTH MPEACTABICHUN O COLMATBHBIX, KYJIbTYPHBIX U UCTOPHUECKUX
dakTopax CTaHOBJICHUS MaTEMATHKU;
— obecrieueHne CPOPMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO U MaTeMaTHYECKOTO
MBIIUICHHUS;
— obecrnieueHrne CGHOPMUPOBAHHOCTH YMEHUH TIPUMEHSATh TOJyYEHHBIC 3HAHUS TPH PEIICHUU
pa3IMYHbBIX 337a4;
— obecnieueHrue c(hOPMHUPOBAHHOCTU MPEJCTABICHUNA O MaTeMaTHKe KaK YacTH OO0IIeYeloBeYeCKOn
KYJIbTYpPbI, YHUBEPCATLHOM S3bIKE HAYyKH, MO3BOJISIONIEM OMUCHIBATH U U3Yy4aTh PeabHbIC MPOIECCHI
U SIBJICHHSI.
1.3.2. IlnaHupyemble pe3y/ibTaThbl OCBOCHHUSI Y4eOHOI0 MpeMeTa:

B pesynbrare ocBoeHUs1 yaeOHOTO TTpeMeTa 00yJaroIuiCs TOJKEH YMeTh!
— (dopMupoBaTh TMPEACTABICHUS O MaTeMaTHKE KaK YacTH MHPOBOM KyIbTypbl U O MecTe
MaTeMaTHUKd B COBPEMEHHOH IMBWIM3AIMH, O CHOCO0ax OMHUCAaHWsS Ha MaTEeMaTHYeCKOM SI3bIKE
SBJICHUM pEaJIbHOTO MUPA;
—  (opMupOBaTh MPEJICTABICHHUS O MaTEMaTHUYECKHUX MOHATUSAX KaK O BaKHEHIINX MaTeMaTUYECKUX
MOJIEJISIX, TO3BOJISIOIIMX OMUCHIBATh U U3Yy4aTh Pa3HbIe MPOIECCHI U SBJICHHUS,
—  TIOHUMATh BO3MOXXHOCTH aKCHOMAaTHYECKOTO IMOCTPOSHUS MaTEMAaTUIECKUX TEOPHUH;
— BJAQJETh METOJAaMHU JOKAa3aTeJIbCTB M AJNTOPUTMOB pEIICHUS; MPUMEHITh WX, HTPOBOIWTH
JOKa3aTeNbHbBIE PACCYKICHUS B XOJI€ PEIICHUs 3a/a4;
— BJAQJETh CTaHJAPTHBIMH TPUEMAMH  PENICHHS  PAllMOHAIBHBIX W  UPPAIMOHATBHBIX,
MOKA3aTeIbHBIX, CTENICHHBIX, TPUTOHOMETPHUCCKHUX YPABHCHUH W HEPABCHCTB, X CHCTEM;
—  HUCHOJB30BaTh TOTOBBIE KOMIBIOTEPHBIE IPOTPAMMBI, B TOM UYHWCIE ISl TIOUCKA MYyTH PEIICHUS U
WLUTIOCTPAIINH PEIICHUs] yPaBHEHUN 1 HEPaBEHCTB;
—  pacmo3HaBaTh Ha YepPTekax, MOJCISIX ¥ B PealbHOM MHPE TeOMeTpruiecKre QUTypHI;
— TIPUMEHATh W3YYCHHBIC CBOMCTBA TeOMETpHYECKHX GUryp W (GopMyn JUisl  pelreHus
TE€OMETPUYECKUX 3314 U 3a/1a4 C TIPAKTUICCKUM COICPIKaHUEM,
— HaxXOJWTh W OIICHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITHI B MPOCTEUIINX MPAKTUYECKHUX
CUTYaIlUSX ¥ OCHOBHBIE XaPaKTEPUCTUKH CITyJailHBIX BEIIUYUH;
—  BJIAJICTh HABBIKAMH HMCIIOIH30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TP PEIICHUH 33]1aY,
— BIAJETh MpaBUJIAMH 3alMCH MAaTEMaTHYeCKHX (QOpPMYyT U CIENHUATBHBIX 3HAKOB peIbe(HO-
TOYEYHOU CUCTeMbl 0003HaueHui JI. bpaiiist s cnensix ¥ cnaboBUIAIINX 00yUaIONIUXCS;



— BIAQJETh TAKTWIBHO-OCS3ATENBHBIM CIOCOOOM OOCIICIOBaHHS W BOCIPHUSTHS PpeEIbePHBIX
M300paXKeHHI MPeMETOB, KOHTYPHBIX N300paKEHUI TeOMEeTpUYecKUX QUryp U IPYroe JJIsl CIENbIX U
CJIa0OBUIAIINX 00YUAIOIINXCS;
—  BBINOJHATh T€OMETPUUYECKUE MOCTPOCHHS C MOMOUIbI0 LUPKYJS U JIMHEHKHU, YUTATh pesbedHbIe
rpaduku >MeMEHTapHbIX (YHKIUH Ha KOOPIWHATHOW IUJIOCKOCTH, MPUMEHSTh CIelHaIbHbIe
npucrnocoOnenust ans  penbedHoro uepueHus («Ipadrecmeny, «lIIkompbHUK») A CIEOBIX U
C1aboBHUIAIINX O0YJArOIINXCS;
—  BJIAJIETh OCHOBHBIM (DYHKIIMOHAJIOM MPOTPaMMbl HEBH3yaJlbHOTO JOCTYyNa K HHQPOpPMAIUU Ha
9KpaHe MEPCOHAIBHOTO KOMITBIOTEpA, WCIOJIB30BaTh IMMEPCOHATBHBIC TH()IOTEXHUYECKHE CpPEICTBA
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHOTO JIOCTYTA CIEHbIMUA 00Yy4atOIUMUCS;
—  BJIAJICTh CHEIUAIBHBIMU KOMITBIOTEPHBIMH CPEJACTBAMHU MPEACTABICHUS W aHadn3a MaHHBIX U
UCIIOJIb30BaTh TEPCOHANBHBIC CPEACTBA JOCTYNMAa C YYE€TOM JBUTATEIBHBIX, PEUCIBUTATEIBHBIX WU
CEHCOPHBIX HApYyILIEHUH AJIsi 00y4YaoUMXCs ¢ HApYIIEHUIMU OTIOPHO-ABUTAaTEILHOIO annapara;
—  HUCIOJIB30BaTh NEPCOHAIBHBIC CPEIICTBA JOCTYIIA.
B pe3ynbrate ocBoeHUS y4eOHOTO TIpeaMeTa 00yJarONIHIiCs TOJDKEH 3HATh.

—  OCHOBHBIE MMOHSTHS, UJIEU U METO/Ibl MATEMaTUYECKOTO aHAJIN3a;
—  OCHOBHBIEC MOHATHS O IJIOCKMX M MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, UX OCHOBHBIX
CBOMCTBAX;
—  TPOLECCHI U SBJICHUS, UMEIOIINX BEPOSITHOCTHBINA XapaKTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX
B PEaJIbHOM MHUPE, 00 OCHOBHBIX MOHATHUSIX AJIE€MEHTAPHON TEOPUH BEPOSTHOCTEH.

OcBocHHE coJNlepKaHUs y4eOHOro mpeaMmera oOecrednBaeT JOCTHXKCHHE OOYdJaroNUMUCS
CIIETYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

— OCO3HaHHC O6y‘laIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KZ[aHCKOﬁ HICHTHUYHOCTU,
— TOTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHHUIO,
— HaJIM4YuC MOTHUBAIIUU K 06y‘{eHI/IIO " JINYHOCTHOMY PAa3BUTHUIO;

— LIEJICHAIIPABIECHHOE Pa3BUTUE BHYTPEHHEHN MO3ULUU JIUYHOCTU HA OCHOBE JyXOBHO-HPaBCTBEHHBIX
1eHHocTed HapoioB Pocculickoit denepanuy, HCTOPUYECKUX U HALIMOHAIBHO-KYJIBTYPHBIX TPaIULIAN,
(dopMHpOBaHHE CHUCTEMBl 3HAYUMBIX I[EHHOCTHOCMBICIOBBIX YCTAaHOBOK, aHTHKOPPYNLUOHHOIO
MHUPOBO33pEHUS, TPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYPBhI, CIOCOOHOCTU CTaBUTh LIENIU U CTPOUTH
JKU3HEHHBIE I1JIaHBI;

MeTanpeIMeTHbIX:

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

— TOTOBHOCTh K CAMOCTOATEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHIO Y4eOHOM IesITeNbHOCTH,
OpraHu3any y4yeOHOro COTPYAHMYECTBA C IEAArOrHYeCKUMH paOOTHUKAMHU M CBEPCTHHKAMHU, K
Y4YacTHUIO B TOCTPOCHUU MHAUBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

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

— OCBOCHHE OOY4YaIOUIMMHUCSA B XOJA€ M3y4eHUs Y4eOHOro mpeaMeTa Hay4HbIX 3HAHUN, yMEHUH U
Croco0o0B JecTBH, crienupuIecKuX i COOTBETCTBYIOIIEH MTpeIMETHOM 001acTH;

— OIpeNeNAioT MUHUMYM COJIEpKaHHs CpeHero o01iero o0pa3oBaHus U OTPaXKaIoOT:

e  BIAJEHHME METOJlaMU  JIOKa3aTeJIbCTB, aIrOPUTMaMHU  peIIeHHs  3aJady; yMEHHe
bopMynupoOBaTh ONpPENEICHUs, aKCHOMbl M TEOpPEMbl, IPUMEHSATh HX, HMPOBOAMUTH JI0Ka3aTeIbHbIE
paccyX/IeHHUs B X0JI€ PELUICHMs 3a/1a4;

e  yMEHHE ONEpPUPOBaTh MOHATHSAMH: CTENEHb YMCIA, JIOTapu(M 4YHCIa; YMEHHE BBITOJIHATH
BBIUMCJICHHE 3HAYeHUM U MpeoOpa3oBaHMsl BBIPAXKEHHM CO CTENEHSIMH U Jiorapudpmami,
npeoOpa3oBaHus IPOOHO-PAIIMOHABHBIX BBIPAKCHU;



e  yMEHHE ONEpHpPOBaTh NOHATHAMH: pPALMOHAIbHbIC, HPPALMOHAIbHBIC, IOKa3aTelbHbIE,
CTEINEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

e  yMEHHE OINEpPHpPOBATh MOHATUAMHU: (YHKIUSA, HeNpepblBHAsS (QYHKIUS, TPOU3BOJHAS,
nepBooOpasHasi, ONpeaesieHHbIN HHTErpall; yMEHNE HAXOIUTh MPOU3BOHBIC 3JIEMEHTAPHBIX (DYHKIIUH,
UCMONb3Yysl CIpPaBOYHbIE MaTepuallbl, MCCIENOBaTb B IMPOCTEHINMX ciaydasx (YHKIMM Ha
MOHOTOHHOCTb, HAaXOIHTh HauWOOJNbIINE M HAUMEHbIIWE 3HAYCHHUS (PYHKUHUH; CTPOUTH TpaduKu
MHOTI'OWJIEHOB C HCIOJIb30BAaHUEM ammapara MaTeMaTHYeCKOro aHajau3a; MPUMEHSATh MPOU3BOAHYIO
IpY pelIeHUH 3a/1a4 Ha JIBUKCHHUE; pelaTh MPaKTHKO-OPUEHTUPOBAHHBIC 337auyd Ha HAuOOJbIINE U
HalMEHbIINE 3HAaYEHUs, HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

e  yMEHHE ONEepUPOBATh MOHATUAMHU: pPALMOHANbHAs (YHKIMSA, TOKa3aTenbHas (yHKIHA,
crerieHHass (QyHKIUs, Jorapupmuueckas (QyHKUUS, TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHBIC
(GyHKLIMU; YMEHHE CTPOUTh I'paUKH M3Y4EHHBIX (DYHKIMI, MCIONb30BaTh rpadUKU NpU U3yYEHUU
IPOIIECCOB M 3aBHCUMOCTEH, TMpU pElICHHM 3a1a4 M3 IPYrux y4eOHBIX MPEeIMETOB W 3a1ad W3
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 TOBapOB M YCIYI, HAJIOTH, 33aAa4d U3 OO0JacTH YIIPaBICHUS
JUYHBIMU M CEMEHHBIMM (PUHAHCAMHU); COCTABIATH BBIPAKEHMS, YpPaBHEHHS, HEPABEHCTBA M MX
CHCTEMBI 110 YCJIOBHIO 33/1a4M, MCCIIE0BaTh MOJYYEHHOE PEIICHHE U OLEHUBATh MPaBIONOA0OHOCTH
pe3yibTaToB;

e  yMEHHE OINEpPHpPOBATh NOHATHAMH: CpeAHee apuPMeTHUYecKoe, MeauaHa, HauOoibllee WU
HaMMEHbIIIee 3HAYECHUs, pa3Max, JUCIEPCHs], CTAaHIApPTHOE OTKIOHEHHE YHCIOBOIO HAabOpa; yMEHHUE
U3BJIEKaTh, HMHTEPIPETUPOBaTh HHGPOPMALMIO, IPEJICTABICHHYI0 B TabiMIax, Ha JAMarpammax,
rpadukax, OTpakaroUIyl0 CBOWCTBA PEAIbHBIX IPOILECCOB U SBJICHUHN; MPEACTABIATh HHPOPMAILIHIO C
HOMOIIBIO TAONHUI[ U AUArpaMM; UCCIEe10BaTh CTATUCTUUYECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEACTB;

e  yMEHHUE ONepUpOBaTh MOHATUSAMHU: CIyYaWHBIH ONBIT U ClyyailHOE COOBITHE, BEPOSTHOCTD
CJIy4alfHOrO COOBITHS; YMEHHUE BBIYUCIATH BEPOATHOCTH C HMCIIOJIb30BAaHHEM I'padUyecKuX METOJIOB;
IPUMEHSTHh (POPMYJIBI CIIOKEHHUSI U YMHOXKEHHSI BEPOSATHOCTEH, KOMOWHATOpHBIE (akThl U (HOPMYIIbI
OpU PEUIeHWH 33/a4; OLEHMBATh BEPOSITHOCTU PEANbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEJIMYMHAMH; YMEHHE MPHUBOAMTH MPHMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YUCEN B NMPHUPOIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

e  yMEHHE ONEepUPOBaTh MOHATHSAMH: TOYKA, MpsIMasi, TUIOCKOCTh, IPOCTPAHCTBO, IBYIPaHHBIN
yToJl, CKPEUTMBAIOIINECS MPSIMBIE, MapAJUIETIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX M TUIOCKOCTEH,
YToJl MEXY MPSIMBIMH, YTOJ MEXJY NPSIMOM U IJIOCKOCTBIO, YTOJ MEX/y IUIOCKOCTSMH, PacCTOSHUE
OT TOYKH IO TUIOCKOCTH, PACCTOSHHUE MEXIY NPSIMBIMH, PACCTOSHHE MEXIY TUIOCKOCTSIMH, YMEHHE
UCIOJIb30BaTh MPH PELICHUU 33/1a4 U3y4YeHHbIEe (PAKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE OILIEHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOIIEro MUPA;

e  yMEHHE OIEepUpOBaTh NOHATHUSAMHM: MHOTOTPAaHHUK, CEUYEHHE MHOTOTPaHHUKA, KYO,
napajieNienure], Mpu3Ma, Mupamuaa, GuUrypa ¥ MOBEPXHOCTh BpAIleHHS, IMIUHIAP, KOHYC, MIap,
cdepa, ceyeHus: GpUrypsl BpallleHUs, IUIOCKOCTh, Kacaromlascs cdepsl, HUINHIPA, KOHYyca, MJIONIAIb
MOBEPXHOCTU MHUpaMHbI, TPU3MBI, KOHyca, LMIUHApA, Iulomans cdepel, o00beM KyoOa,
NPSMOYTOJIBHOTO MapajulesienuIea, MHPaMHIbl, TPU3MbI, LWIMHApPA, KOHyca, IIapa; yMEHHe
n300pakaTh MHOTOTPAaHHWKHA W TIOBEPXHOCTH BpAIICHHS, WX CEYCHUS OT PYKH, C TIOMOIIBIO
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; UCIOJIb30BAaTh OTHOILIEHHE TUIOMIAAeH TOBEPXHOCTEH 1 00bEMOB MOJIOOHBIX (GUTYp MPU
pEIICHUH 33/a4;

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

e  yMEHHE ONEePUPOBATH MOHATUAMU: MIPSIMOYrOJbHAsA CUCTEMA KOOPAMHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPAMHATHI BEKTOpA, CKASIPHOE MPOM3BEAECHUE, YOl MEKAY BEKTOPaMH, CyMMa BEKTOPOB,
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IPOM3BEACHNE BEKTOpA Ha YMCIIO; HAXOIUTh C TIOMOLIBIO U3YUYEHHBIX (POPMYII KOOPAMHATHI CEPEIUHBI
OTpe3Ka, paCCTOSTHUE MEXKY IBYMS TOUKAMU;

e  yMeHHE BbIOMpPATh MOAXOIAMIMNA HM3YYCHHBIH METOJ JJs PELICHHs 3a7add, pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYECKHUE MOJEIU B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOHI
MaTEMaTHYECKON HAYKH.

Ocoboe 3HaueHne yueOHbI peaMeT UMeeT Mpu HOPMUPOBAHUH U PA3BUTHH:
— 00X KOMIETEHIIHH:

Kon HauMeHnoBanune KOMIIETEHIIUNA
KOMITETCHIIMH
OK 01 [ToHMMATh CYIITHOCTh M COIMATBHYIO 3HAYMMOCTh CBOESH Oyayinei npodeccuu,
MPOSABJIATH K HCHM YCTOMYMBBIM MHTCPEC
OK 02 Opranu3oBbIBaTh COOCTBEHHYIO €ATEIbHOCTD, 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¢ (HEeKTUBHOTO BBITIOJHEHHS MPO(ECCHOHATBHBIX 33/1a4, TPOPECCHOHAIILHOTO U
JUYHOCTHOTO Pa3BUTHS

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

OK 07 Bbpatb Ha ce0st OTBETCTBEHHOCTH 3a padOTy WIEHOB KOMaH/1bl (IOJUYMHEHHBIX), 32
pe3yJIbTaT BHINOIHEHUS 3alaHui

OK 08 CamocToATenbHO ONpeeNsaTh 3314l NPOPECCHOHATBHOIO M IMYHOCTHOTO

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

—  npodeccuOHaNbHBIX KOMIIETECHIIUHI:

Kon HanmeHoBaHME KOMIIETEHIINT
KOMITETCHIIUH
IK 2.3. AHanM3upoBaTh U OLEHUBATh PE3yJIbTAThl, KOHTPOJIHPOBATH PAIMOHATIBHOE
UCIIOJIb30BaHUE PECYPCOB, KAYECTBO U (P PEKTHBHOCTH JEATEIHLHOCTH B 001aCTH
¢dororpadun




2.1.

2. CTPYKTYPA U COAEP) KAHUE YYEBHOT O ITPEJIMETA

O0bem yuyeOHOro nmpeaMera U BUAbI yueOHO# padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 180
O0s13aTes1bHAs Ay IMTOPHAsA yueOHas Harpy3Ka (Bcero) 170
B TOM YHUCIJIE:
TEOPETUUECKHUE 3aHATHS 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 yueOHOro MaTepuasa (0CHOBHOe U NpodecCHOHATbHO-OPHEHTHPOBAHHOE), O6bem dopmHpyeMble
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,
Beenenue. MaremaTrka B HayKe, TEXHUKE, SKOHOMUKE. ba3oBble 3HaHUS U yMEHHs B IPOPECCHOHATIBLHON U B OK 06, OK 07,
Pa3BuTue MoHATHA O | MOBCETHEBHON AeATeNbHOCTU. Llenmu M 3amaun M3y4deHHsT MAaTEeMaTHKHU MPH OCBOCHUH Oymymiei OK 08, IIK 2.3
quciie. YPaBHEHUSA U | CIIENUAIbHOCTH.
HEPABECHCTBA Lensie u panmonanbHbIe yucia. [efictBurensubie uncia. JleicTBus ¢ 0OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSMH, CO CTENEHAMH, (POPMYJIbI COKPAILLIEHHOTO YMHOXKEHHUSI.
Jlunelinple, KBagpaTHbie, APOOHO-TMHEHHBIEC YPABHEHHS U HEPABEHCTBA.
Tema 1.2. Cojaep:kaHue yueOHOro MaTepuaJa 10
Kopnu, creneny, 1 | Kopuu u crenenu. KopHu HaTypanbHON CTENEHU U3 YUCIIa U UX cBoiicTBa. CTeneHu ¢
J0rapuQMmsl. palOHaJIbHBIMU NIOKA3aTEJSIMU, UX CBOMCTBA.
[ponientHbIe 2 | Crenenu c nedcTBUTENbHBIMU NOKa3aTeasiMu. Jlorapudm. Jlorapudm uncia. OcHoBHOE
BBIYHCIICHHS B J0rapu(pMHUECKOE TOKAECTBO.
npodeccnoHanbHbIX | 3 | Jlorapudm. Jlorapudm uncna. JlecaTuunble ¥ HaTypanbHble Jorapumbl. [IpaBuia nelcTBuii
3amadax c sjorapumamu. [lepexos K HOBOMY OCHOBAHHIO.
IIpakTnyeckne 3aHATHA 2

Apudmernueckue NEeUCTBUS HAJ YHUCIIaMHU, HAaXOXJIEHUE MPUOIMKEHHBIX 3HAUEHUH BEJIUYUH U
MOTPEUIHOCTEN BBIYMCICHHUH (a0COTIOTHON U OTHOCUTENBHOM), CPAaBHEHHE YHCIIOBBIX BBIPAXKEHUH.
[IpeoOpazoBanue anredpanyecKux BHIPAKECHHM.

Brruncnenue u cpaBHEHNE KOpHEN. BbINoIHEHNE pacyeToB ¢ paAuKaIaMH.

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

Haxoxnaenue 3HaueHuit mnorapudma MO TNPOU3BOJIBHOMY OCHOBaHMIO. llepexon oT omHOTrO
OCHOBaHUS K Apyromy. Beluuciienue u cpaBHeHHE JTOrapr(pMOB.

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

[IpeoOpa3oBaHue CTENEHHBIX, PAlIMOHANBHBIX, UPPAIIMOHATIBHBIX BBIPAXKEHUH.

ITpeoOpa3oBaHue MOKA3aTEIbHBIX U JOTapUPMHUUECKUX BBIPAKEHUH.




IIpakTuyeckoe 3ausiTue (MpodeccHOHAIBLHO-OPUEHTHPOBAHHOE CO/IeP:KaHUe)
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 yria. Bpamarensnoe npmxenue. CHHYC, KOCHHYC,
TPUTOHOMETPUHU TaHI€HC ¥ KOTAHI'€HC YHUCIOBOIO apryMeHTa.
2 | OcHOBHBIEC TPUTOHOMETPUYECKHE TOXIeCTBA. DOpMyIIb TpuBeaeHHUSL. DOPMYIIBI CII0KEHUSI.
Dopmyiibl yiBoeHHst. PopMyIibl TOJOBUHHOTO yTJa.
3 | IIpeoOpa3oBaHus MpocTeHIINX TPUTOHOMETPUUECKUX BbIpaxkeHul. [IpeoOpa3zoBanue cymmbl B
IIPOU3BEICHUE U NPOU3BEJAEHUS B CyMMY. BbIpa’keHuE TPUTOHOMETPUYECKUX BBIPAXKEHUN
yepe3 TAHI'€HC M0JIOBUHHOIO apryMEHTa.
IIpakTnyeckue 3aHATHSA 4
PaauanHblii METOA U3MEPEHUs YITIOB BPAILEHUS U CBA3b C IPalyCHON Mepoil.
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYJIbI CIIOKEHUS, YIBOEHUS, IpeoOpa3oBaHue
CYMMBbl TPUTOHOMETPHUYECKUX BBIPAKEHUH B IpOU3BEJNCHHE, NpeoOpa3oBaHuE MPOU3BEIACHUS
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 CLIOCOOAMH.
rpaduxmu. CpoiictBa  QyHKUMH. MOHOTOHHOCTb,  YETHOCTb,  HEUYETHOCTb,  OrPAaHUYEHHOCTD,
Jlorapugmsl B nepuoIM4HocTh. CinoxkHas pyHKuus (koMno3unus). [ToHsTHe 0 HenmpepbIBHOCTH (DYHKIIMH.
npUpoJic U TeXHUKE | 2 | [IpomexyTkn Bo3pacTaHWs W YOBIBaHHS, HawOOJbIIee M HAaWMEHbIIEe 3HAYCHUS, TOYKH
skcTpemyMa. ['paduueckas uHTepnperauus. [Ipumepsl (yHKIHOHAIBHBIX 3aBUCUMOCTEH B
peayIbHBIX Ipolieccax U ABICHUSIX. AprupMeTHUecKne onepanuu HaJl QyHKIUIMU.
Obpatnble ¢QyHkuu. O6nacTh omnpeaeneHus U 00JacTb 3HAYeHUH OOpaTHOW (yHKIMH.
I'paduk obpaTHON QyHKIUU.
3 | CrenenHble, NOKa3arenbHble, Jorapudpmudeckue ¢yHkuuu. OnpeneneHuss (QyHKIMHA, HX
CBOICTBa U rpaduKH.
4 | Tpuronomerpuyeckre ¢GyHKkuuu OOpaTHbIE TpuUroHOMeTpudeckue (QpyHkKuuu. OnpeneneHus
GyHKIMH, UX CBOWCTBA U rpaduKi. APKCHUHYC, apKKOCHHYC, apKTaHT€HC.
5 | IlpeoOpazoBanus rtpadukoB. [lapamnenbHbIE TEPEHOC, CHUMMETPHUS OTHOCHTEIBHO OCEH

KOOpJAMHAT ¥ CHUMMETPHUs OTHOCHUTEIBHO Haydajga KOOpPAMHAT, CUMMETpPUS OTHOCHUTEIBHO
psIMON Y=X, pacTsHKEHHUE U CKATHE BJIOJIb OCEH KOOpJIMHAT.
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IIpakTuyeckue 3aHATHSA

Onpenenenue ¢ynkumid. Iloctpoenne u urenue rpadukoB ¢ynkumii. MccnenoBanue ¢(yHKIMH.
CBoiicTBa JIMHEWHOW, KBAAPATUYHOM, KyCOYHO-TMHEWHON U APOOHO-TUHEHHON (PyHKITUH.
HenpepsiBabie u nepuognueckue Gpynkmun. CBoiicTBa U rpaduku CHHYca, KOCHHYCa, TaHT€HCa U
KOTaHIeHCa.

Oo6parnbie pyHkiuu U ux rpadpuku. O6paTHbie TpUroHoMeTpuieckue Gynkun. [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. [lpukiagasie 3agaun.
Pasnen 2. YpaBHenusi u HepaBeHcTBa. Havana MaTeMaTu4eckoro anajausa 6 OK 01, OK 02,
Tema 2.1. IIpakTHYeCKHe 3aHATHS 6 OK 03, OK 04,
YpaBHeHUs U ParmonansHeie, nppannoHanbHble ypaBHeHHE. OCHOBHBIC TPUEMBI UX pelIeHHS (pa3oXKeHne Ha OK 06, OK 07,
HEPaBEHCTBA MHO>KUTEJIH, BBE/IEHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, IrpauecKuii METo). OK 08, IIK 2.3
Hrorosoe 3ansitue.
KonTponbnas pabora Nel.
Bcero 3a | cemecTp 68
Il cemecTp 112
Pa3nes 2. YpaBHeHnus m HepaBeHcTBa. Havyana MaTemaTn4eckoro anaamn3sa (IIpoaoJizKeHne) 50
Tema 2.1. Coaepixanue yueOHOIro MaTepuaJa 8
VYpaBHeHUs U 1 | YpaBHeHus M cucTeMbl ypaBHEHUH. PalyioHaibHBbIE, MppalMOHAIbHbBIE, MOKa3aTelbHbIE U
HEpaBEHCTBA TPUTOHOMETPHUYECKHE YPAaBHEHUS M CHCTEMbl. PaBHOCWIBHOCTH YpaBHEHHH, HEPaBEHCTB,
(mpoomkeHue) cucreM. OCHOBHbIE NpPHUEMBl MX peIIeHus (pa3jioKeHHE HAa MHOMKUTENM, BBEJICHHE HOBBIX

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

2 | HepaBencrtBa. PanionaneHble, UppallMOHAIbHbIE, TOKAa3aTeIbHbIE U TPUTOHOMETPHUYECKHE
HepaBeHcTBAa. OCHOBHBIE IPUEMBI UX peleHus. Vcronb3oBaHue CBONCTB U rpauKoB
(GyHKLUH pU pelIeHNH ypaBHEHUH U HepaBeHCTB. MeTo1 mHTepBaiioB. M300paskeHne Ha
KOOPJIMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHUI U HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU U UX CUCTEM.
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IIpakTuyeckue 3aHATHSA

PaI_[I/IOHaJIBHLIe, HppauOHAJIbHBIC YPABHCHUA U CUCTCMBI. OcHOBHEIE IMPHUEMBI UX PCIICHUA
(paznoskeHue Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, [10ICTAHOBKA, TpaUUeCKHil METO).
[Toka3zaTenbHbIe U JOrapuPMHUUECKIE YpaBHEHHS U ccTeMbl. OCHOBHBIC IPHUEMbI X PEIICHUS
(paznoskeHue Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, Ipapuueckuil MeTox).
Tpuronomerpuyeckue ypaBHeHUsl. OCHOBHBIE IPUEMBI UX PELLIEHUS (pa3IoKEHUE HA MHOXKUTEH,
BBEJICHUE HOBBIX HEU3BECTHBIX, IpaUUECKUil METO/).

PaI_[I/IOHaJIbHBIe, HppauOHAJIbHBIC HCPABCHCTBA. OcHOBHEBIE MMPUEMBI UX PCIICHUA.
[TokazarenbHble U TorapupmMuieckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHHUS.
TpuronomeTpuuecke HEPaBEHCTRA.

IIpakTHyeckoe 3ansiTue (MpodeccnoOHATbHO-OPHEHTHPOBAHHOE COAePKAHNE) 8
HpI/IMeHeHI/Ie MAaTCMaTUUCCKUX MCTOAOB JIA PCHICHUA COACPKATCIBbHBIX 3aJad U3 pa3InYHbIX
obnacteil Hayku ¥ pakTuky. [Ipukinaaabie 3axa4m.
Tema 2.2 Coaeprxanue yueOHOIro MaTepuaJa 12
[IpousBosaHas u 1 | IlocnenoBarensHocTU. CrIOCOOBI 3aJJaHNS U CBOMCTBA YHCIIOBBIX IOCIE0BATEIBHOCTEH.
nepBooOpaszHas IlonstTme o mpemene mnocienoBaTenbHOCTH. CylecTBOBaHME IIpefiesla  MOHOTOHHOMN

¢bynkus. Marerpan
U €T0 MPUMEHEHUE

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

2 | IlpousBonHas. IloHsATHE O NPOU3BOAHOM (YHKLMHU, €€ TIeOMETPUYECKUH U (U3NYECKUi
CMBICI. YpaBHEHHE KacaTeJbHOU K rpa@uky GyHKIHU.

3 | [IpousBoAHbIE CYMMBI, Pa3HOCTH, MPOU3BENCHUS, YacTHOro. I[IpOM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX  GyHKIMA. [IpuMeHeHHe NpPOW3BOAHOW K HCCIENOBAaHUIO (PYHKIUN U
noctpoeHuto rpaduxos. [IponsBoaHbIe 06paTHON QYHKIIUU ¥ KOMIIO3UIIUU (QYHKITHH.

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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IIpakTuyeckue 3aHATHSA

Uucnosast mociie10BaTeIbHOCTh, CIOCOOBI €€ 3a/1aHHsl, BEHIYMCIICHUS YWICHOB MOCIEA0BATEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBaromas reoMeTpruiecKast Iporpeccus.
IIpon3BogHas: MEXaHUYECKUN U T€OMETPUYECKUN CMBICII IIPOU3BOJHON. YPAaBHEHUE KaCaTEIbHON
B oO0mem Buzae. IlpaBunma wu dopmynsl auddepeHnupoBanus, TaOJUIa TPOU3BOIHBIX
AJIEMEHTAPHBIX ()YHKIIHHA.

HccnenoBanmne GyHKUIMU ¢ TOMOIIbIO Mpou3BoaHON. Haxoxnenne HanOomplero, HamMEeHbIIEro
3HAYEHUS M SKCTPEMATBHBIX 3HAUCHUHN (YHKIIHH.

HNuterpan u mnepBooOpa3Has. Heomnpenenennsli wuHTerpan. CBOHCTBA HEONPEICICHHOTO
unTerpana. Tabnumna uarerpanos. HemocpencTBeHHOE HHTETPUPOBAHHE.

Pemenne 3amau Ha BBIUMCIIEHHE OIpeneieHHOro uHTerpana. Teopema Hprotona—IJleiiOnuna.
CBoiicTBa OINPECICHHOT0 UHTETpaIa.

KonTponbHas pabora No2.

IMpakTuyeckoe 3ansiTre (MPoPecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IeP/KaHMe) 12
Haxoxpaenue ontuMaibHOro pe3yibTaTa C MOMOINBIO MPOU3BOJHON B MPAKTHUECKHUX 3a/ayax.
Hanmenpmee u HamOombimee 3HadeHune (QyHKuu. HaxoxmeHue CKOPOCTH Ui Tpolecca,
3a1laHHOTO (pOopMYyIIOH U TpaduKoOM.
[TpumeHeHne nHTErpata K BEBIYUCICHUIO (PU3HMUECKUX BEIMYHH U TUIOMIAICH.
Paspnen 3. I'eomeTpusn 48 OK 01, OK 02,
Tema 3.1 Coaepixanue yueOHOro MaTepuaJa 4 OK 03, OK 04,
KoopauHarsl u KoopauHatel ¥ BeKTOpHL IIpsAMOyronbHas (mIeKapToBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE. OK 06, OK 07,
BEKTODEI B dopMyIa pacCTOSHHS MEKLY ABYMs TOUKAMH. OK 08, TTIK 2.3
IPOCTPaHCTBE Bekropel. Moaynb BekTopa. PaBeHCTBO BekTOpOB. Clio’keHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha
YHCIIO.
Pa3nokeHne BeKTOpa MO HampaBlIeHUSM. YTOJI MeXAy ABYyMsl BekTopaMu. [Ipoekius BekTopa Ha
ock. Koopaunater Bekropa. CKallsipHOE NMPOW3BENCHHE BEKTOPOB. lcmonb30BaHne KOOpAMHAT U
BEKTOPOB MPH PEHICHUH MAaTEMAaTHUECKUX M MPUKIIAJHBIX 3a]1a4.
IIpakTHYeckne 3aHATHS 2
Bekropsl. JlelicTBust ¢ BekTOopaMu. JlekapToBa cucteMa KOOpJMHAT B MPOCTpaHCTBE. PaccTosHue
MEXKy TOUKaMmH. J[eMCTBHS ¢ BEKTOpamu, 3aJaHHBIMU KoopJauHatamu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB.
Tema 3.2 Coaeprxkanue yueOHOIro MaTepuaia 8
IIpsimMble 1 1 | [Ipsmble W IUIOCKOCTH B MPOCTPAHCTBE. B3anMHOE pacroyio)KeHHe JBYX MpSIMBIX B

IIJIOCKOCTH B

IMPOCTPAHCTBC. HapaJ'IJ'ICJIBHOCTL HpHMOﬁ N  IIJIOCKOCTH. HapaJ'IJ'IeJ'IBHOCTL IUIOCKOCTEH.
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IPOCTPAHCTBE

IleprieHAMKYISIPHOCTH NPAMON M TIOCKOCTH. [leprieHaAnKynsp 1 HaKJIOHHAs.

2 | Yron Mexnay NpsMOM M IUIOCKOCTBIO. JIBYrpaHHBIN yroi. Yroid MEXIy IUIOCKOCTSIMHU.
ITepneHIMKYIIPHOCTD ABYX IJIOCKOCTEN. M300paXkeHre NpOoCTpaHCTBEHHBIX (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 B3aUMHOM PACIHOJIOKEHMM INPAMOM M IIOCKOcTH. Teopema o Tpex
MEPIEHIUKYIISIPAX.

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

PaccrossHne oOT mnpsAMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTSAMH, MEXIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXIY TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenpsHOEe IPOEKTUPOBAHKUE U €r0 CBOMCTBA. TeopeMa O IIomagy OpTOroHaJIbHON MPOEKIIMH
MHOIOYyrojbHUKa. B3anMHOE pacnoioskeHrne NpOCTPaHCTBEHHBIX QUTYD.

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

[IpsiMble W TJIOCKOCTH B MPAKTUYECKUX 3ajadax. PacrmonoxeHwe NpsSMBIX M IUIOCKOCTEH B
OKpyXaroleM mupe (Ipupoje, apXUTeKType, TeXHHKE). PelieHue MmMpakTHKO-OPUEHTHPOBAHHBIX
3aja4.

Tema 3.3
MHororpanHuku

Conep:xaHue y4eOHOro MaTepuasa

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

[Mupamuna. IlpaBunpHas nupamuia. YcedeHHas nupamuja. Terpasap. Cummerpuu B KyOe, B
napajuienenunese, B npusMe u nupamuae. Ceuenus Kyoa, npusmsl U nupamusl. [Ipencrasienue
0 IIPaBUJILHBIX MHOTOIPAaHHMKAX (TeTpajzpe, KyOe, OKTajape, J0AEKadApe U HKOCAdPe).

IIpakTHYecKkHue 3aHATHA

Pa3znnunble Buabl MHOrorpaHHuKoB. CedeHus, pa3BepTKHM MHOrorpaHHukoB. IIpusma. [Ipsmas u
HakJIOHHas npu3Ma. [IpaBunbHas npusma. Ux nsobpaxkeHus.

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

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

IIpakTnyeckoe 3ansaTHE (MPOodQecCHOHATBHO-0PHEHTHPOBAHHOE COeP/KAHME)
[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 (TeTpa’zp, KyO, OKTa’Ap, MOACKa’Ap, uKoca’ap). Ilpumepsl cummeTpuii 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 OoKOBasi MOBEPXHOCTb, OoOpasyromias, pa3BepTka. OceBble CEUEHUs U CEUCHMs, NapajielibHble
ocHoanuto. [llap u chepa, ux ceuenus. KacarenpHast miockocTs K cdepe.
Bunsl cummMetpuii B mpoctpancTBe. CUMMETpUS TEJ BpallleHUsl.
Tema 3.5 Coaep:xkaHue yueOHOro MaTepuaJa 4
W3mepenus B W3mepenus B reomerpun. O6beM u ero usmepenue. @opmyiel o0bemMa Kyba, NpsSMOYTOJIbHOTO
reOMETPUHN napajuleJienunesna, Mpu3Mbl, LWIMHIpA, NUPaMUAbl KOHyca, Imapa. @opMyibl IJIOLIAAU
MIOBEPXHOCTEHN LIMIMH]PA, KOHYCa, CHephl.
[Tomo6ue Ten. OTHOMICHUS TUIONIA/ICH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEIL.
IIpakTHYeckne 3aHATHS 2
Pemenne 3amau Ha HaxoXxAeHHE O00BEMOB KyOa, MPSMOYIOJIbHOTO Napajuleienunena, MpU3MbI,
LWIMHApA, TMpaMUJIbl U KOHYCa, IUIOIIAAN MOBEpXHOCTEH LMIMHApPa U KoHyca. Mcnoab3oBaHue
dopmyn obObema mapa u miom@anu cdepsl mpu pemeHuu 3amad. [logobwe Tten. OTHOmEHHS
IUI0IIaiel moBepxXHocTel U 00BEMOB OAOOHBIX Tell.
KonTponbHas pabora Ne3.
IIpakTnyeckoe 3anaTHE (MPOdQeCcCHOHATBHO-0PHEHTHPOBAHHOE COCP/KAHME) 8
N300paxenune Ten BpamieHus Ha 1miockoctu. CeuyeHus KOHyca, IWIMHJIpa, wapa. Pemenue
ITPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4.
Pasjen 4. DjieMeHTHI TEOPHH BEPOATHOCTEH M MATEMATHYECKOI CTATUCTUKHU 10 OK 01, OK 02,
Tema 4.1 Coaeprxanue yueOHOIro MaTepuaa 2 OK 03, OK 04,
OnemeHTsl Teopun | 1 | DireMeHTHI KOMOUHATOPUKH. OCHOBHBIE MOHSATHSI KOMOWHATOPUKH. 3a/1aui Ha TIOJCYET YUCIIa OK 06, OK 07,
BEPOATHOCTEN U pasMelleHHH, TepecTaHOBOK, coueTaHui. Pemenne 3a1a4y Ha nepebop BapuaHTOB. DJIEMEHTHI OK 08, 1K 2.3
MaTeMaTH4eCKOn Teopun BeposiTHOcTel. CoObiTHe, BepoSITHOCTH coObiTHs. Kilaccmueckoe omnpeneneHue
CTaTHUCTUKH BEPOSATHOCTH.
2 | CiioxxeHHe ¥ yMHOXEHHE BeposiTHocTed. [ToHATHE 0 He3aBUCUMOCTH COOBITHH. JlucKpeTHas
Clly4aiiHas BEJIMYMHA, 3aKOH €€ paclpeneiacHus. UYucioBble XapaKTEPUCTUKHU HUCKPETHOU
ciydaiiHolM BenuuuHsbl. [loHsITHE 0 3aKOHE OOJIBIINX YHCET.
3 | DiaeMeHTH MaTeMaTHYeCKON CTaTUCTHKH. | eHepaibHasi COBOKYITHOCTh W BEIOOpKA. UnciioBbIe
XapaKTEepUCTHKH (cpeaHee apupMeTHueckoe, MeuaHa, pa3max, aucrnepcus). [lpencrasienue
JAHHBIX (TabuuLbl, quarpammsl, rpadukn), IloHdarue o 3aagax MaTeMaTUYECKOM CTaTUCTHKU.
KonTtposnbHas pabora Ne4. 8
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IIpakTuyeckoe 3ausiTue (MpodeccHOHAIBLHO-OPUEHTHPOBAHHOE CO/IeP:KaHHe)
BeposiTHOCTB B podecCHOHaNBHBIX 3a/1a4aX. OTHOCUTENbHASI 4aCTOTa COOBITHS, CBOMCTBO €€
yctoiynBocTU. CTaTUCTHUECKOE OIpeielieHne BepOSITHOCTH. OlleHKa BEPOSITHOCTH COOBITHSI.
[TepBuunas 006paboOTKa CTATHCTUUYECKUX MaHHBIX. PaboTa ¢ Tabnuiiamu, tuarpaMmMamy,
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 npeaMera MaremaTka IpearnoiaraeT HaimYne KabuHeTa eCTeCTBEeHHO-
HAYYHBIX ¥ MATEMAaTHICCKUX YUCOHBIX MPEIMETOB U JUCIIUTLINH.

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

Y4eOHO-HAIIIAIHBIE  [MOCOOMS:  KOMIUIEKTHI  y4eOHO-METOAMYECKUX  MaTepHalioB U
METOAMYECKHX TTOCOOUH, CTEH/IbI, IIIAKATHI.

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

Ilepeyens pexoMeHAyeMbIX Y4eOHBIX M31aHMil, NHTepHeT-pecypcoB, AOMOJHHUTEIbHOI
JIUTEPATYyPbI

[leyatHble uW3MaHUS HE UCHOJB3YIOTCS. YYeOHBIM IpeaMeT MOJHOCTbIO obecreueH

AJIEKTPOHHBIMU M3/IaHUSMH.

OcHoBHas IuTeparypa:

1. Boromonos H. B. MaremaTuka: yueOHHK I CpeHETOo 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 //
Oo6pazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511565.

2. Illunaues B.C. Marematuka: y4eOHUK M TPAKTUKYM IS CpeIHEro MpodeccHoHAIBHOTO
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. boromoros. - 11-e uzn., mepepad. u gom. - M.:
FOpaiit, 2023. - 326 c. - (IlpodeccronanpHoe obpazoBanme). - ISBN 978-5-534-08799-4. - Tekcr:
anekTpoHHsIi // O6pa3oBarenpHas mardopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/512668.
3. boromonor H. B. IIpakTudeckue 3aHsaTus mo MaTtematuke B 2 4. Yacte 2: yueOHOE mocobue st
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:
aneKkTpoHHbIN // OOpa3zoBarenbHas iardopma FOpaiit [caiir]. - URL: https://urait.ru/bcode/5126609.
4. boromonoB H.B. Anrebpa wu Havanma aHanmuza: ydyeOHOe TocoOMe JUIsi  CPEIHETro
npodeccuonansHoro obpazoBanus / H.B. BboromonoB. — 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. 3amaun Cc pemieHUsIMH: y4deOHOE TMOcoOHWe It CPEaHEro
npodeccuonansHoro obpasosanus / H. B. boromonos. - 2-e uza., ucrp. u gom. — M.: FOpaiir, 2023. -
755 c¢. - (Ilpodeccuonanproe obpaszoBanue). - ISBN 978-5-534-16211-0. - TekcT: 3JIeKTpOHHBIN //
OopazoBarenpHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/530620.
6. Kommoropos A.H., A6pamo A.M., yaaunsH FO.I1., UBiaes b.M., Isapudypn C.1. Anrebpa u
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 Havajga MaTeMaTHYEeCKOro aHaiM3a, reomeTpus. Anrebpa W Havana
MareMarnyeckoro ananmsa 10-11 kmaccel (0a30BbIil U yrayOJeHHBIN ypoBeHb): yueOHuk / L. A.
Ammmos, M. B. TkaueBa, H. E. ®enoposa [u ap.]. - 7-¢ u3a. - Mocksa: [Ipocsemmenne, 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
Kkiacchl (0a30BbI M yriryOneHHBI ypoBeHb): yueOHuk / JI. C. AranacsH, JI. C. Kucenera, 3. TI.
[To3wnsik [u ap.]. - 7-e u3a., nepepadoTaHHOe U JomoaHeHHOe - MockBa: [Ipocsemenue, 2022. - 287 c. -
ISBN 978-5-09-099446-0. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1927208.

IIpodeccnonanbubie 0a3bl JaHHBIX M HHGOPMALMOHHBIE pecypchbl ceTu UHTEpHeT:
Enunas xomtekuus mudpoBbix o0pa3oBatesbHbIX pecypcos // http://school-collection.ru
Kypnan «Matematuueckoe obpazoBanuey // http://matob.ru
Hudopmanuonnsiit pecype. ®I'OC CIIO. Iepesarpyska http://spo-new-fgos.firo-nir.ru
Kanbkynsatop - cpaBo4nslii moptan https://www.calc.ru/

Hayuno-nonynsipusiii ¢pusnko-maremarndeckuii xypHan «KBan»: http://kvant.ras.ru
. IIpoekr 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 maTemartuka B ogaom mecte http:\\www.allmath.ru
4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

ook wnE

KoHTpoJIb 1 0O1eHKa pe3ysIbTaTOB OCYILIECTBIIETCS IPENOJABATENIEM B IIPOLECCE MPOBEACHHUS
TEOPETUYECKUX M MPAKTUYECKUX 3aHATUH, a TakkKe 3aHATUH B (opMe MPaKTUUYECKOW IMOATOTOBKH,
HalpaBJIeHHBIX Ha (OPMHUPOBAHNE OOIMX U MPAKTUUECKUX KOMIIETEHIIHIA:

Oo6masi/npodeccuoHaIbHAS KOMIIETEHIUSA Tun oneHOYHBIX MePONPUATHIA
OK 01 IloHuMarh CyIIHOCTh W COIMAJIBHYIO | — TECTHPOBAHHE,
3HAUMMOCTh ~ CBOeH Oyaymiedl mpodeccuu, | — YCTHBbI ompoc,
MPOSIBIIITh 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 Oprann3oBbIBaTh 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 paboTa,

— TIOATOTOBKA W 3aiuTa pedepara,

— BBINOJHEHHE 33JaHUH Ha 9K3aMEHe.

OK 03 IIpuHHMATh pemeHus B CTAaHAAPTHBIX U — TECTUPOBAHHUE,

HECTaHJIAPTHBIX CUTYalMsIX U HECTH 3a HUX —  YCTHBII omnpoc,

OTBETCTBEHHOCTD — IIPEACTaBICHUE PE3YyJIbTATOB IIPAKTUYECKUX
3aJIlaHuM,

— HWHAWBHUYyAJIbHAsd CaAMOCTOATCIIbHAA pa60Ta,
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http://window.edu.ru/resource/189/80189
http://100formul.ru/
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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 PEKTUBHOTO
BBITIOTHEHUS TTPO(ECCHOHABHBIX 3a7ad,
po(heCCHOHANTBHOTO ¥ TMYHOCTHOTO Pa3BUTHUS

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 SK3aMEHE.

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

TECTHPOBAHHUE,
YCTHBIH 0OMpOC,
MIPEICTABICHUE PE3YIbTATOB MPAKTHUECKUX

3aJIaHNM,

WHIMBUIyaIbHAS CAMOCTOSITEIbHAS padoTa,
KOHTpOJIbHAs pabora,

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

OK 08  CamocCToATEeNbHO — ONpENEeNATh  3a/aud | — TECTHPOBAHME,
NpOo(eCCHOHATBHOTO0 ¥ JIMYHOCTHOTO PA3BUTHS, | — YCTHBIN OIpOC,
3aHUMAThCA  CaMOOOpa30BaHUEM, OCO3HAHHO | — MPEACTABIEHUE PE3YIILTATOB MPAKTUYECKUX
TUTAHUPOBATH MOBBINIEHUE KBATH(PUKAITUU 3aIaHuid,
— HHAUBHIyaJIbHas CAMOCTOSTENIbHAs PadoTa,
— KOHTpOJIbHast pabora,
— TOJrOTOBKA M 3aluTa pedepara,
— BBINIOJIHEHUE 33JAHNI HA DK3aMEHE.
[IK 2.3. AHanu3upoBathb u OLICHUBATh | — TECTHPOBAHHE,
pe3yJIbTaThl, KOHTPOJIMPOBATH PAMOHAIBHOE | — YCTHBIN ONpOC,
UCIIOJIL30BAHUE  PECYpCOB,  KA4eCTBO W | — IPEJCTaBICHHE PE3YIbTaTOB NPAKTHIECKHUX
5(p(EKTUBHOCTL  JEATENLHOCTH B o0JacTH | 3a1aHHMi,
dororpadpuun — WHIUBHIyaJIbHAs CaMOCTOSITENbHAs padorTa,

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