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1. MACIHHOPT PABOYEM ITPOTPAMMBI YYEBHOI'O NPEJIMETA
MareMaTuka

1.1. Ob6aacTh npuMeHeHHs padoyeil MporpaMMbl

PaGouass mporpamma yueOHOro mnpenmera Maremarnka TpeAHA3HAYCHA I U3Y4YCHUS
MaTeMaTHUKU TPH peau3ali  00pa30BaTEIbHOW MPOrpaMMbl CPEIHEro oOmero ooOpa3oBaHUs B
npezieiax OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOTpamMMBl  CPEIHETO MPO(ECCHOHAIBLHOTO
o0pa3oBaHHs — MPOrpaMMbl TOATOTOBKU crernuanuctoB cpeanero 3seHa (IITIICC3) na 6a3ze ocHOBHOTO
obmero oOpazoBanusi, corjacHo crenuduke IIIICC3 - (OOIl) oTHOCAmUXCS K COIUAIBHO-
SKOHOMHYECKOMY TPO(HITIO.

[IporpaMma MOXET WCIIOJNB30BaThCSI APYTUMH  TPOPECCHOHATBHBIMU  00pa30BaTEIbHBIMU
OpraHu3aIUsIMK, PEATU3YIONMME 00pa30BaTEIbHYI0 MPOTpaMMy CpEIHEro oOriero oOpa3oBaHUS B
npenenax ocsoeHuss OOII CIIO na 6a3e ocHOBHOIrO 001Iero 00pa3oBaHUsl — MPOrpamMMbl MMOATOTOBKH
cnernuanuctos cpeanero 3seHa (ITIICC3).

Pabowass mporpamma yueOHOTO mnpenMera MaTeMaTHKa MOXET OBITh aganTHpOBaHA JUIS
00y4YeHHsI MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBBSI.

1.2. MecTo y4eOHOr0 mpeaMeTa B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHOW MPOrpaMMbl -
NPOrpaMMbl NOATOTOBKH CIENUATUCTOB CPEAHEro 3BeHa:

Y4eOHblii mpeamer MaTemaTtuka SBISETCS YacTblO MPEAMETHOM obnactu «MaTtematnka u
uHpopmarukay PI'OC cpemgnero obmero obpazoBaHusa. YUeOHBI HpeaMeT MaremaTtuka SBISIETCS
o0s3arensHOM 6azoBoi aucuuruinHoN bJ[.02 u m3ydaercs B 001eoOpa3oBaTEIbHOM LUKIIE CPEIHETO
obuiero oopaszosanus [HIICC3- (OOII).

1.3. Henu m 3amaum y4eOHOro mpeamera — TpeOGOBaHHS K pe3y/bTaTaM OCBOCHHUSI Y4eOHOro
npeaMera:

Copnepxanue yueOHOW mporpamMmbl MaremaThKa HampaBJIEHO Ha JOCTHKEHUE CIEAYIOLINX
neJe:
— oOecrnieueHne chOPMUPOBAHHOCTH MPEICTABICHUN O COLIMATBHBIX, KYJIbTYPHBIX U UCTOPHUECKHUX
(dakTOpax CTaHOBIICHUSI MATEMaTUKH;
— of0ecnieueHue c(OPMHPOBAHHOCTH JIOTHYECKOTrO, AJITOPUTMUYECKOTO M MaTeMaTUYECKOTro
MBIIUICHHUS,
— obecrieueHue C(HOPMUPOBAHHOCTH YMEHHH NPUMEHSTH TOJIYYECHHBIE 3HAHUA TIPU PEIICHUH
Pa3IMYHBIX 3a4a4,
— obOecnevyeHre chOpPMHUPOBAHHOCTH TPEICTABICHUA O MaTEMaTHKE KaK 4acTH OOIIEYeI0BEUECKOM
KYJIBTYPBI, YHUBEPCAIBHOM SA3LIKE HAYKH, IIO3BOJIAIOIIEM OIIUCHIBATH U U3yYaTh peallbHBIE IPOLECCH U
SIBJICHUSL.

B pesynbTare ocBoeHUs1 yueOHOTO IpeMeTa 00yYaroIuics T0HKEH yMeTh:
- (bOpMI/IpOBaTI) IMpEACTABJICHUA O MATCMATHUKE KaK 4YaCTHU MHpOBOfI KYJBbTYPBI 1 O MCCTC MAaTCMAaTUKHU
B COBPEMEHHOI LIMBUIIN3ALIMU, O CIIOCOOAaX OMMCAaHUs HA MAaTEeMAaTUYECKOM SI3bIKE SIBJICHUN PEeabHOTO
MUDA;
- (bOpMI/IpOBaTI) OpCACTABJICHUA O MATCMATHYCCKUX IOHATHUAX KaK O BaXXHEHIITNX MaTeMaTHIECKUX
MOJIEJISIX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbIe MIPOLECCHI U SIBICHMUS,
—  TIOHMMAaTh BO3MO>XHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHSI MATEMaTHYECKUX TEOPUH;
- BJIaACTh MCTOAAMHU JOKA3aTCIbLCTB W AJITOPUTMOB pPCIICHHA; MNPUMCHATL UX, IMPOBOJUTH
J0Ka3aTeNbHbIE PACCyKIEHUS B XO/€ PEILICHNUs 3a/]a4;
—  BJAJETh CTaHAAPTHBIMU MPUEMAMU PEIIECHUS PAllMOHAIBHBIX U UPPAIlMOHANIbHBIX, I0KAa3aTEeIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB, UX CHUCTEM;
- HCIIOJIb30BATh I'OTOBLIC KOMIIBIOTCPHBIC MPOIpaMMBbI, B TOM YHUCJIC JJId IMOUCKA IMMYTU PCHICHUA U
WJUTIOCTPALMK PEIlIeHUs] YpaBHEHUHN 1 HEPaBEHCTB;
—  pacmo3HaBaTh HAa YEPTEKax, MOACISAX U B PEATLHOM MHUPE TeOMeTpUUYeCKue GUryphl;



— TpPUMEHATH W3yYEHHBIC CBOWCTBA TeOMETpUYECKHX Quryp u ¢GopMyn [Uisl  pelmieHUs
TEOMETPUYECKHX 3374 U 33724 C MPAKTHIECKUM COJICPIKAHUEM;
— HaXOAWTh W OICHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITHH B MPOCTEHIIMX MPAKTHUYCCKUX
CUTYallUSX ¥ OCHOBHBIE XapPAKTEPUCTUKU CITyYailHBIX BEINYHH,
—  BJIAJICTh HABBIKAMU HCIIOJIH30BAHMSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TP PEIICHUH 33]1aY,
— BJAJETh NpPABWIAMH 3allMCH MAaTeMaTHYeCKMX (OpMyT ¥ CIEeNHaIbHBIX 3HAKOB peiibeHO-
TOYEUHOM cucTeMbl 0003HaueHui JI. bpaitns m1s cienbix u caboBUIAAIIMX 00YUYaIOIIUXCS;
— BIIQJACTh TaKTWJIBHO-OCS3aTEIbHBIM CHOCOOOM OOCIECIOBAaHHS H BOCHPHUATHS  PEIbEPHBIX
U300paKCHHIA TTPEIMETOB, KOHTYPHBIX U300paKCHUN TE€OMETPUICCKUX (DUTYp M JPYTroe IS CICIBIX H
CIa0OBUASIINX O0YYAIOIINXCS;
—  BBITOJHATh T€OMETPUYECKHUE MOCTPOCHUS C MOMOIIBI0 LUPKYJS W JIMHEWKH, YUTATh pelibeHbIe
rpaduKy  dJIEMEHTAPHBIX (PYHKIHMA HAa KOOPJAMHATHOW IUIOCKOCTH, TPHUMECHSITH CIICIIUATBHBIC
npucnocoOnenus g penseduoro yepuenus ("padpremen", "IkoapHUK") ANS  CIENBIX H
CITA0OBUISIIIIUX O0YYAFOIIIXCS;
— BJAJETh OCHOBHBIM (DYHKIIMOHAJIOM TPOTPaMMbl HEBHU3YAIbHOT'O JOCTyNa K HMH(OpPMAIHUHA Ha
9KpaHe MEPCOHAIBLHOTO KOMIIBIOTEpA, HCIIOIb30BaTh MEPCOHAIBHBIC TU(QIOTEXHUYECKUE CpPEICTBA
UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHOTO JIOCTYTIA CICIBIMUA 00yJarOIIUMUCS;
—  BJAJETh CICIHHAILHBIMH KOMIIBIOTCPHBIMH CpPEACTBAMM MPEICTABICHHUS W aHalu3a JaHHBIX U
UCIIOJIB30BaTh TIEPCOHANBHBIC CPEICTBA JIOCTYNAa C YYETOM JBHTaTCIbHBIX, PEUCJABHTATCIbHBIX H
CCHCOPHBIX HAPYIICHUH JIJIsi 00yYaIOMUXCsl ¢ HApYIICHUSIMEA OTIOPHO-IBUTATEIIHLHOTO aIapara;
—  WUCIOJB30BaTh MEPCOHAIBHBIC CPEJICTBA JOCTYTIA.

B pesynbrare ocBoeHuUs1 yueOHOTO peMeTa 00yYarOIHiiCs T0JDKEH 3HATh:
—  OCHOBHBIC TTOHATHS, UAEH U METO/bI MATEMAaTHYECKOr0 aHAJIN3a;
— OCHOBHBIC TIOHATHS O IUIOCKMX W MPOCTPAHCTBCHHBIX T'€OMETPUUYECKUX (UTYpaxX, UX OCHOBHBIX
CBOMCTBAX;
—  TPOLIECCHI U SBJICHUS, UMCIONINX BEPOSTHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
B PEATLHOM MHpPE, 00 OCHOBHBIX IMOHATHAX AJIEMEHTAPHON TCOPUH BEPOSTHOCTEH.

1.4. Kosim4ecTBO 4aCOB HAa OCBOEHHME NMPOrPaMMbl Y4eOHOI'0 NpeaMeTa:
MaKCHUMaJbHOU yueOHOW Harpy3ku odydaromierocs 166 yacoB, B TOM 4ucIe:
- 0o0s3arenbHON ay TMTOPHOU y4eOHOM HArpy3Ku oOydJaromierocs 156 qacos.

1.5. Pe3yabTaThl 0CBOEHHS MPOrPaMMBbl Y4eOHOI0 NpeaMeTa

OcBoeHue conepkaHust yudeOHoro mnpenmera MaremaTnka o00ecneunBaeT JOCTHIKEHHUE
CTYJIEHTaMH CJIEAYIOLIUX PE3YJIbTAaTOB:

JIMYHOCTHBIX:
— O0CO3HaHUE 00YYAIOIIMMHUCS POCCHUCKON TPaXkIaHCKOH MICHTUIHOCTH;
— TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHUIO;
— HaJM4Me MOTHBAIMK K O0YUEHUIO ¥ TUYHOCTHOMY Pa3BUTHIO;
— IEJICHANPAaBIECHHOE Pa3BUTHE BHYTPEHHEH MO3HULIMHU JINYHOCTU HA OCHOBE yXOBHO-HPaBCTBEHHBIX
LieHHOCTeN HapoaoB Poccuiickon Penepanyu, ICTOPUYECKUX U HALIMOHAIIBHO-KYJIbTYPHBIX TPaJULINiA;
— (opMupoBaHue cHCTEMBl 3HAYUMBIX LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, AHTHKOPPYMNIIMOHHOTO
MHUPOBO33pEHUS, IPABOCO3HAHMS, SKOJIOIMUECKON KYJIbTYPBI;
— CIIOCOOHOCTb CTABUTH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBL;

MeTanpeIMeTHBIX:
— OCBOEHHBIE OOYYAIOUIMMHUCSA MEXKIPEIMETHbIC MOHATUS W YHHMBEpCAIbHbIE Yy4YeOHbIE EHCTBUS
(perynsaTHUBHBIE, TIO3HABaTeNbHbIC, KOMMYHHKATHBHbIE), CHOCOOHOCTP WX HCIIOJNB30BaHUS B
MO3HABATEJIbHOM U COIIMATILHOM MPAKTHKE;
— TOTOBHOCTh K CAMOCTOSITEIbHOMY IUIAHUPOBAHHWIO M OCYIIECTBJICHUIO YYEOHOH JeATENbHOCTH,
OpraHu3aly y4eOHOro COTpYIHHYECTBA C IEJAarorudecKMMHM pabOTHMKAMU M CBEPCTHUKAMH, K
YYacTHIO B TOCTPOCHUH UHIMBUAYAIBHOM 00pa30BaTEIbHON TPAeKTOPHUH;



— OBIIQJICHHC HABBIKAMU YYEOHO-HCCIIE0BATEIHCKOM, TPOSKTHOMN M COIMAILHOM JIEATEIIFHOCTH;
npeIMeTHBIX:
— BJAJICHHE METOJaMH JI0Ka3aTeJIbhCTB, aNTOPHUTMAaMU pEIICHUs 3a7ad; yMeHue (HopMyIupoBaTh
OTIpe/ICIICHUS], aKCHOMBI U TEOPEMBI, IPUMEHSATh WX, MPOBOJUTH JOKA3aTCIbHBIC PACCYKICHHS B XOJC
pelleHus 3a1a4;
— yYMEHHE OINEpPUPOBaTh TOHATHUSMU: CTCTNECHb 4YHUCIA, JIOTapu(M YUCIA;, yMEHHE BBITIOTHATH
BBIUMCJICHHE 3HAYEHUH U MpeoO0pa3oBaHMsl BBIPAKEHUH €O CTEMEHSIMH U Jiorapupmamuy,
npeoOpa3oBaHus APOOHO-PAMOHALHBIX BBIPAXKCHHH,
—  YMCHHE ONEPHUPOBATHh MOHATUSIMU: pAIlMOHATIBHBIC, HPPAIIMOHAILHBIC, TOKA3aTeIbHbIC, CTCIICHHBIC,
JorapupMuyecKre, TPUrOHOMETPUYECKIE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;
— yYMEHHME ONepupoBaTh TMOHATUSAMHU: (yHKUMSA, HempepbiBHas  (yHKUUSA, MPOU3BOJHAS,
nepBooOpasHasi, onpeAeeHHbI WHTETPANl, YMEHHE HAXOIUTh MPOU3BOJIHBIE dJIEMEHTAPHBIX (YHKITUH,
UCIIOJIB3YS CIIPaBOYHbIE MaTepUabl; HCCIEA0BATh B MPOCTEUIINX CIy4asX (pyHKIMHU HA MOHOTOHHOCTD,
HAXOAWTh HAWOONBIIME W HAUMEHbIIHE 3HA4eHHS (YHKIUN; CTPOUTHh TpadUKu MHOTOUICHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYeCKOro aHalln3a; MPUMEHSTh POU3BOJIHYIO MPH PELICHUH 3a1a4
Ha JABW)KCHUE; PEIIaTh MPaKTUKO-OPUCHTUPOBAHHBIC 33/]a4 HA HAUOOJBIINE W HAMMEHBIINE 3HAYCHMUS,
Ha HaXOXKJEHHUE IyTH, CKOPOCTU U YCKOPEHHUS,;
— yYMEHHEe ONEepUpOBATh MOHATUSMU: pallMOHANbHAS (YHKIIHS, TOKa3aTenbHas (PyHKIMS, CTeeHHAs
¢byHkuus, norapudpmMudeckas QyHKIHSA, TPUTOHOMETPUUECKUE (YHKINHU, 0OpaTHbIe (DYHKIMH; YMEHUE
CTpPOUTh TpadUKU H3yYEHHBIX (YHKUUN, HCHOIB30BaTh TIpadUKH MpU H3YYEHUH THPOIECCOB H
3aBUCHUMOCTEH, MPU PEIIeHUH 3aad W3 APYTUX y4eOHBIX MPEIMETOB M 33/1ad U3 PEATbHON KHU3HU;
BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXy BEIMUYNHAMU;
— yMEHHE pellaTh TeKCTOBBIC 33aJa4M Pa3HBIX THUMOB (B TOM YHWCJIE€ HA MPOLEHTHI, JOJIH U YacTH, Ha
IBUKCHHE, paboTy, CTOMMOCTh TOBapOB M yCIyT, HAJIOTH, 33JIa4¥ U3 00JACTH YIPABJICHUS JIMYHBIMHA U
ceMeiHbIMU (PUHAHCAMU); COCTABIATH BBIPAKECHUS, YpPaBHEHHs, HEPAaBEHCTBA M HMX CHCTEMBI IO
YCIIOBHIO 33JIa4H, UCCIICIOBATH IMOJIYICHHOE PEIICHUE U OIICHUBATH MTPABIONOI00HOCTH PE3yJIBTATOB;
— YMEHHE OIEepUpOBaTh MOHATUSAMU: CpeaHee apupMeTHUecKoe, MeauaHa, HauOoJbllee U
HauMEHbIIIee 3HAYCHHUS, pa3Max, AUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHWE YHCIOBOTO Habopa; yMeHHe
U3BIIEKAaTh, HMHTEPIPETUPOBATh HWH(POPMAIMIO, MPEICTABICHHYI0O B TaONWIAaX, HA JHArpaMMax,
rpadukax, OTpa’karollyl0 CBONCTBA pealbHBIX MPOIECCOB U SIBICHUMN; MPEACTABIATh UHPOPMAIUIO C
MIOMOIIBIO TAOJUI] ¥ JUArpaMM; HCCIIEIO0BATh CTATUCTHYSCKUE TaHHBIC, B TOM YHUCJIEC C MPUMEHCHHEM
rpaduuecKux METOAOB U AJIEKTPOHHBIX CPE/ICTB;
— yYMEHHE OIEpPHpPOBATh MOHITUSIMH: CIYYalHBIM ONBIT W CIydyallHOE COOBITHE, BEPOSITHOCTH
CIIy9aifHOTO COOBITHS; YMCHHE BBIUUCIISITH BEPOSTHOCTH C HCIOIB30BAaHUEM TPaUICCKUX METOJIOB;
NPUMEHATH (POPMYJIBI CIOXKEHHUS M YMHOXKEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThI U (POPMYJIIBI
IpH PEIICHUH 3a]1a4; OICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMH
BEJIMUYMHAMHU; YMEHHE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YWCENT B MPUPOIAHBIX H
OOIIECTBCHHEIX SIBJICHUSIX;
— yYMEHHE ONEepUpOoBaTh MOHATUSAMU: TOUKA, MpsAMas, MIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN yrod,
CKpEIIMBAIOIINUECs MPsAMbIE, MapauIeTbHOCTh M MEPIEHIUKYSIPHOCTh TPSIMBIX U IJIOCKOCTEH, yTo
MEXy TPSIMBIMH, YTOJl MEXIY NMPSAMOW M INIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMH, PAaCCTOSHHAE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXIy NPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH;, YMEHUE
UCIIOJIL30BATh MPH PEUICHUM 3a7a9 M3y4YeHHbIC (DAKTHI U TEOPEMbI TUIAHUMETPHUH, YMEHUE OIICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;
— yYMEHHME ONepUpPOBaTh  MOHSATHUSAMH: MHOTOTPAHHHMK, CEUEHHWE  MHOTOTPAaHHUKA,  KYO,
napajuiefienunes, npu3Ma, nupamuaa, Gurypa v HOBEPXHOCTh BpalleHMs, IMJIMHAP, KOHYC, IIap,
cdepa, ceueHus (UTYphl BpalIeHUs], TIIOCKOCTh, Kacaromascs cepbl, MIIUHAPA, KOHYyca, IMJIOMAIb
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYCAa, HWIMH]IPA, IJI0Maab cepbl, 00beM KyOa, MPSIMOYTOJIbHOTO
napajuiefienunena, NUPaMUIbl, [PU3MBL, LWIMHApPA, KOHyca, IIapa;, YMEHHE U300paxarh
MHOTOTPaHHMKM M TOBEPXHOCTH BpAIICHMS, WX CEUEHUS OT PYKH, C TMOMOUIbI0 YEepPTEKHBIX



WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; YMEHUE PACIO3HABATh CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOTPAHHUKY;

— yYMEHHE ONepupoBaTh TMOHATHSAMU: JBUKEHHE B TMPOCTPAHCTBE, IMOM00HBIE (Urypsl B
IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHHE TUIOMIA/ICH MMOBEPXHOCTEH U 00BEMOB MOIOOHBIX HUTyp Tpu
pEILIEHNN 3a]a4;

— yYMEHHE BBIUUCIATH TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YroJ, IUIOMAAb, OOBEM, IUIOIIAIb
HIOBEPXHOCTH ), UCTIOJIb3Ysl N3yUEHHbIE (POPMYJIIBI U METO/IBI,

— YMEHHE OIEpUPOBATH MOHATHAMM: NPSAMOYTOJIbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATBHI BEKTOpA, CKAJSIPHOE IPOU3BEIACHUE, YIOJ MEKIY BEKTOpPaMH, CyMMa BEKTOPOB,
IPOM3BEAECHUE BEKTOPA Ha YKCIIO; HAXOJIUTh C TIOMOIIBI0 M3YYEHHBIX (JOPMYJT KOOPAUHATHI CEPENNHBI
OTpE3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMU;

— yMeHHe BHIOMpAaTh MOIXOMSIINN W3YYCHHBIH METOJ JJs peHIeHUs 3a7add, paclo3HaBaTh
MaTeMaTH4eckue (PakTbl MU MaTeMaTHMYECKHE MOJENIN B IPHUPOJHBIX M OOLIECTBEHHBIX SIBICHMAX, B
UCKYCCTBE;, yMEHHUE IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUA POCCUHCKOM YU MHUPOBOU
MaTeMaTUYECKON HayKH.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOT O ITPEJIMETA

2.1. O0beM yueOHOro npeaMeTa u BUABI Y4eOHOH padoThI

Buj yueOHoi1 padoThI O0bem yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 166
Oobs13aTesIbHAS ayAUTOPHAsI YyueOHAs HATPY3Ka (Bcero) 156
B TOM YHCJIE:

JIEKINH 70

MPAKTUYECKHUE 3aHATUS 86
IIpome:kyTOUYHAsI aTTeCTALMS 10
®opMa npoMeKyTOUHAA aTTecTanusd B 1 cemectpe - nuddhepeHIMpPOBaHHbBIN 3a4eT;

B 2 CEMECT] - SK3aMEH.




2.2. TemaTnyeckuii IJIaH U cofiep:kaHne y4eOHOro npeamera MaremaTuka

HaumeHnoBanue O0bem | YpoBeHb
Conep:xaHue y4e0HOro MaTepHuaJia, IpaKTHYeCKHe 3aHATHSI, CAMOCTOSITeJIbHASL padoTa 00y4arommuXxcst
pa3fesnoB U TeM YacoB |OCBOCHHSA
1 2 3 4
I cemecTp 72
Paznen 1. Anreopa 72
Tema 1.1. Coaepxxanue yueOHOr0 MaTepHuaJia 4 1
Brenenue. MaremaTrka B HayKe, TEXHUKE, IKOHOMHUKE, HTHQOPMAIIMOHHBIX TEXHOJIOTUAX M TPAKTHUECKOH JesitenbHocTH. Llenn u 3agaun
PasBuTHE NOHATHS O |13y yenns MATEMATHKH [IPU OCBOCHUH Oy /Iylei CIICIHATBHOCTH.
aucne Lenpie u panroHanbHbie yricna. [leiictBurenpable uncna. [IpubmmkenHsie Beranucienns. KoMiiekcHbIe unca.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 6 2
Kopuu, crenenn, |1, Kopuu u crenenu. KopHu HaTypabHOM CTENEHU U3 Ynca U X cBoicTBa. CTENEHH ¢ PalMOHAILHBIME TIOKA3ATENIAME, UX
yorapuMeI cBolicTBa. CTenenu ¢ AeHCTBUTENLHBIMU MTOKA3ATEISAMHY.
2. |Jlorapudwm. Jlorapudm grcna. OcHOBHOE JIOTapU(PMHUIECKOE TOXKIECTBO. J[ecATHUHBIC U HATYypaIbHBIE TOTAPH(PMEIL. 2
[IpaBuna neiicTBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
ITpakTH4yeckue 3aHATHS 10
ApudmMernueckne ASHCTBUSA HAJl YHCIaMH, HAaXOXKICHUE MPUOIKESHHBIX 3HAYCHUN BETWYMH W MOTPEITHOCTEH BBIYHCICHUN
(abCoNFOTHOW M OTHOCHTENILHON ), CPABHEHNE YUCIIOBBIX BBIPAXKCHUH.
[IpeobpaszoBanue anreOpanuecKux BHIPaKCHUH.
Brruncnenne u cpaBHeHHE KOpHE. BhIMoTHEHHE pacdeToB ¢ pagukaiaMu. PeneHne nppanroHaIbHBIX YPaBHEHUH.
HaxoxzneHnue 3HaueHHMl CTENeHeW ¢ palMOHANIBHBIMU ToKazaTensimu. CpaBHeHHe cremnieHed. [IpeoOpa3oBaHus BBIpaXKCHUH,
COJIeprKaIlliX CTENEHHU.
Pemenne nmoka3aTenbHBIX YpaBHEHNN. PelieHue mpukiragHpIx 3a1ad.
Haxoxxmenune 3HadeHni Toraprud™Ma 1mo mpou3BOJIBHOMY OCHOBaHHIO. [lepexoa oT 0HOTO OCHOBAHUS K APyroMy. Beraucienne
U CpaBHEHHE Jiorapu(MOB.
JlorapudmMupoBanre 1 NOTEHUIMPOBaHKUE BbIpakeHHH. [IpuOnvkeHHbIe BEIYUCICHUS U PELICHUS IPUKIAIHBIX 3a1a4. Perenue
norapu(hMUIECKIX YpaBHEHHA.
[IpeobpazoBanue cTeNEHHBIX, PALIMOHAIBHBIX, HPPALIMOHATBHBIX BBIPAKEHUH.
[Ipeobpa3zoBanue MoKkazaTeNbHBIX U JIOTAPUPMHUICCKUX BBIPAKECHUH.
Tewma 1.3. Conep:xanue ydeOHOro MarepuaJjia 10 1
Ocroser 1. |OcHoBnble noHATHs. Pannannasg mepa yrina. BpamarensHoe neuxenne. CHHYC, KOCUHYC, TAHT€HC U KOTaHT€HC YHCIa.
TPUTOHOMETPUHU 3
2. |OcHOBHBIE TPUTOHOMETpHUECKUE TOXIecTBa. PopMmyIsl mpuBeaeHUs. PopMyIibl cokeHus. opMyIbl yABOSHUS.
®opMyIIbl TOJIOBUHHOTO yTJa.
3. |IIpeoOpa3oBaHus MPOCTEHITHX TPUTOHOMETPHUYECKUX BhIpakeHUH. [IpeoOpasoBaHne CyMMBI TPHTOHOMETPHIECKUX 2

(yHKIMI B MpoW3BeleHHE U TMPOU3BENCHHUS B CyMMYy. BrIpakeHHEe TPUTOHOMETpHUYECKHX (QYHKIMM uYepe3 TaHTEHC




IMOJIOBUHHOT'O apryMCHTaA.

4. |Tpuronomerpudeckre ypaBHEHUS U HepaBeHCTBa. [IpocTeiime TpuronomeTpuueckue ypasHenus. [Ipocreiimme
TPUTOHOMETPUYECKHAE HEPABEHCTBA.

5. | ObpartHble TpUrOHOMETpUYECKUe PYHKIMHA. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

ITpakTH4yeckue 3aHATHS 14

Paauanublit MeToa U3MEpEHUs YTII0B BpallleHUs U CBSI3b C TPalyCHON Mepoil.

OCHOBHbBIC TPUTOHOMETPUYECKHE TOXKICCTBA, (DOPMYJIIBI CIIOKEHUS, YABOCHHS, IPEOOPA30BAHUE CYyMMBI TPUTOHOMETPHIECKUX

(byHKIMI B IPOU3BEICHHE, TPe0Opa30BaHUe MPOU3BEACHHS TPUTOHOMETPUYCCKUX (PYHKLHUI B CyMMY.

[Tpocreiimme TPUrOHOMETPUYECKUE YPAaBHEHHS 1 HEPABEHCTBA.

OO6paTHbIe TPUTOHOMETPUYECKHE PYHKINHU: apKCUHYC, aPKKOCHHYC, apPKTAHTCHC.

Tema 1.4. Coaepxanne yueOHOr0 MaTepHuajia 10
Dynxuum, nx 1. |O6nacth ompeneneHus W MHOXECTBO 3HAUYCHWiA; rpaduK (QYHKIHH, TOCTpOCHHE rpadukoB (GYHKIHUHA, 3aJaHHBIX
CBOHCTBA U TpauKu pa3nuuHbIMU crioco6aMu. CBOWCTBA (GyHKIMU. MOHOTOHHOCTD, YeTHOCTh, HEYETHOCTD, OTPAHHYCHHOCTb, TIEPUOJHIHOCTb.
CrnoxHas Qynknus (kommosuius). [lorsTre o HenpephIBHOCTH (YHKITHH.

2. |IIpomexyTku Bo3pacTaHusi M yObIBaHHWS, HAHOOJbIIEC M HAWMCHBIIEE 3HAYCHHs, TOYKH IKCTpemyma. [ paduueckas
uHTepnperanysa. [Ipumepsl (QyHKIMOHAIBHBIX 3aBHCUMOCTEH B pealbHBIX TpOIeccax W SABICHHUAX. ApudMmeTrndeckue
omnepanuy HaJ (pyHKIUSAMA.

O6paruble yHkiun. O0MacTh onpeneneHus U 00aacTh 3HaueHuid o0paTHOl QyHkmu. ['paduk oOpaTHON QYHKINY.

3. |CreneHHsble, MoKa3aTenbHbIe, Jorapupmudeckue GyHkimu. OnpeneneHus QyHKIUA, X CBOHCTBA U TPApUKH.
Tpuronomerpuueckue ¢ynkuun OOpatHble TpuroHomerpuueckue ¢yHkiuu. OmnpeneneHus (QpyHKUIUE, WX CBOWCTBAa U
rpaduku.

5. |IIpeobpa3zoBanusi rpaduxos. I[lapamienbHblii HEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH KOOpPAMHAT M CHUMMETPHS
OTHOCHUTENIbHO Hayaja KOOPJMHAT, CUMMETPHsS OTHOCHUTEIBHO MPAMOH y = X, PacTsHKCHHE M CXKaTHe BIOJIb OCei
KOOp/IMHAT.

IpakTHyeckune 3aHATHS 14

[Ipumeps! 3aBUCHMOCTEH MEXIy NMEPEMEHHBIMH B PEATBbHBIX MPOIECcCaX M3 CMEKHBIX MUCHUILTUH. OnpeneneHue QyHKIWH.
ITocTtpoenne m durenue rpadukoB QyHKui. MccnemoBanne QyHkuu. CBOWCTBA JIMHEHHOW, KBaAPaTHIHOM, KyCOYHO-
JTMHEHHOHN U APOOHO-TMHEHHON (YHKITHIA.

HenpepsiBHble u iepuoandeckue Gpynkuuu. CBoiicTBa U rpaduku cuHyca, KOCHHYCa, TAHTCHCA U KOTaHTeHCA.

O6parnapie GyHknuu w uX rpadukd. OOpartHbIe TpHroHOMeTpuueckue Gyukmmuu. [IpeoOpa3zoBanus rpaduka (QYHKITHH.
I'apmonunyeckue konebanus. [Ipuknagasie 3amadn.

[TokazarenbHbIe, TOorapupMUIECKUE YPaBHEHUS U HEPABEHCTBA.

TpI/IFOHOMeTpI/ILIeCKI/Ie YpaBHCHUSA 1 HCPABCHCTBA.

CamocTtosiTesqbHasi padoTa no pasaeny 1:
—  BBIIIOJTHCHUEC JOMAaIIIHHUX 3aIIaHI/II71 1 IMMOATOTOBKA K IPAKTUYCCKUM 3aHATUAM
— TOATOTOBKA K KOHTPOJIBHOW paboTe U MPOMEXKYTOUHOU arrectanun (AudhepeHIIMpOBaHHOMY 3a4eTy)
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—  moaroToBka pedepara’

TemaTuka BHeayJUTOPHOH caMOCTOSITeIbHON padoThI Mo pa3aeiy 1:

1. Pemrenne 3amad Ha: TpeoOpa3oBaHus anreOpanvdecKuX BBIPAKCHWH W BBIPAXKCHHM, COAEp)KAIlUX CTEIICHH, IPeoOpa3oBaHUE CTEIICHHBIX,
paIOHANbHBIX, HPPALIMOHATBHBIX BEIPAKEHUH, MOKA3aTENbHBIX U JIOTapu()MUIECKUX BbIPAKEHUH.

2. Pemienue uppaluvoHaNbHBIX YPABHEHUH.

3. Pemenue noka3arenbHbIX YPaBHEHUH.

4. Pemenue norapu(pMUUECKIX YpaBHEHHH.

5. Pemenne 3agay Ha NpUMEHEHHE OCHOBHBIX TPUTOHOMETPHUECKHX TOXIECTB, (OpMYJ CIIOKEHHMS, YIBOCHHS, NPeoOpa3oBaHUs CYMMBI
TPUTOHOMETPUIECKHUX (PYHKIUU B IPOU3BECHHE, TIPe0OPa30BaHUsS IPOU3BEICHHS TPUTOHOMETPUIECKUX (PYHKIIUN B CYMMY.

6. PerieHne npocTeUINX TPUTOHOMETPUYECKUX YPaBHEHUI 1 HEPaBEHCTB.

7. CaolicTBa U rpa)uku cuHyca, KOCHHYCa, TAHTeHca U KoTaHreHca. OOpaTHBIE TPUTOHOMETpHUECKHE (DYHKINH, UX CBOWCTBA U IpaduKu: apKCUHYC,
apKKocHHYC, apkTanreHc. [Ipeobpa3zoBanust rpaduKoOB (yHKITHIA.

IIpomeskyTouHas1 aTTecTANMUS 4
Hroro B I cemectpe 72
II cemecTp 94
Pa3zpen 2. Hayana MmaTreMaTH4eCKOro aHAIM3a 30
Tema 2.1. Conep:xanue yueOHOr0 MaTepuaJia 4
YpaBHeHHs 1 1. |YpaBHeHus W cCHCTEMbl ypaBHEHWi. PalMOHaNbHBIE, HMPpPALMOHAIBHBIE, IOKA3ATEIbHBIE W TPUTOHOMETPHYECKHUE
HEpaBEeHCTBA ypaBHEHHS U CHCTEMBI. PABHOCHIIBHOCTD ypaBHEHHH, HepaBeHCTB, ciucTeM. OCHOBHbIE TIPHEMbI UX PEIICHUs (pa3ioKeHUE
Ha MHOXHTEJIH, BBEJICHIE HOBBIX HEU3BECTHBIX, MMOACTAHOBKA, rpaduuecKuii MeToxn).
2. HepaBeHCTBa. PaHI/IOHaHBHLIe, HUppalvoOHAJIbHBIC, ITOKAa3aTCJIbHBIC W TPUIOHOMETPUYCCKUE HEPABCHCTBA. OcHOBHBIE
MIPUEMBI UX PEIICHUS.
3. |Wcnomb3oBaHue CBOWCTB U IpadukoB GYHKITHN IPH PEIICHAH YPaBHEHUH M HEPABEHCTB. MeTOI MHTEPBAJIOB.
N3ob6paxeHne Ha KOOPAUHATHOM MIOCKOCTH MHOKECTBA PEIICHNH YpaBHEHUH U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U MX
CHCTEM.
IIpakTH4yeckue 3aHATHS 6

PaumonansHbie, HppalliOHANBHBIE YPABHEHUSI U cUCTeMbl. OCHOBHBIE IPUEMBI UX pPelIeHUs (pa3ioKeHne Ha MHOKUTENH,
BBeJICHIEC HOBBIX HEU3BECTHBIX, IIOJACTAHOBKA, rpaduueckuii MeToxn).

[TokazarenpHbIe U ToTapupMIUUEcKre YpaBHEHHS U cucTeMbl. OCHOBHBIE IPHEMBI X pelIeHns (pa3IoKeHHne Ha MHOKHUTEIIH,
BBEJICHHE HOBBIX HEU3BECTHBIX, MTOJCTAHOBKA, TPAUUECKUNA METO).

Tpuronomerpudeckue ypaBHeHus. OCHOBHBIE IPUEMBI X PELICHUs (pa3IoKEHUE HA MHOXKHUTENN, BBEICHUE HOBBIX
HEW3BECTHBIX, MOJCTAHOBKA, TpadUICCKUN METO).

PaHI/IOHaJIbHI)Ie, HppanroHaJIbHBIC HEPABCHCTBA. OcHOBHEBIE IMPUEMBbI UX PCHICHUS.

[TokazarenbHbIe U TorapupMuIecKrue HepaBeHCTBa. OCHOBHBIE PUEMBI UX pelIcHHS. TpUrOHOMETPHUYSCKUE HEPABEHCTBA.
[IpumeHeHne MaTeMaTUYECKHUX METOJIOB JJISl PEUICHHs COAEpKATeIbHBIX 3a/1ad U3 Pa3IMYHBIX 00JacTell HAYKH W MPAKTHKH.
HHTepnperanus pe3yibTaTa, yU4eT PEabHBIX OrpaHwdYeHUi. Vcrmonp3oBaHuEe CBOHCTB W TrpadUKOB (YHKITUN IS pEIICHUS

11




YpaBHEHUH U HEPABEHCTB.

Tema 2.2
[lepBooOpa3znas
(hyHKIHS.
WHrerpan u ero
MIpUMEHEHNE

Conep:xaHue y4eGHOro MaTepualia

1. |IlocnenoBarensHocTu. CIOCOOBI 3aJaHNS M CBOMCTBA YUCIIOBBIX IIOCIIEA0BATEIBHOCTEH.

IonsTe o npexnene nocnenoBaTeabHoCTH. CylecTBOBaHHUE IIpefiela MOHOTOHHOM OrpaHHMUEHHOM MOCIE0BaTEIbHOCTH.
CyMMupoBaHUe TOocie10BaTenbHOCTeH. beckoHeuHo yOpIBatolas reoMeTpuieckas Iporpeccus 1 ee cyMma.
[IponsBognas. [lorsiTHE O IPONM3BOAHON (YHKIIHH, €€ T€OMETPHUECKUHN 1 PU3UIECKUN CMBIC. Y PaBHEHHE KacaTelIbHOUW K

rpaduKy GyHKITHIH.

2. |I[IpowsBogHble CYMMBI, Pa3HOCTH, TNPOW3BEACHUS, 4YACTHOro. [IpoM3BOOHBIE OCHOBHBIX JJIEMEHTApHBIX (YHKIHH.
[IpruMeneHne NpoU3BOAHON K MCCIENOBAHUIO (PYHKIMH M MOCTpOeHUIO rpadukoB. IlponsBoaHsie 0OpaTHON (YHKIUHU H
KOMIO3UIMU (QYHKITHH.

3. |[Ipumepsl HCMONB30BaHUS TMPOU3BOTHOW JUIsI HAXOXKIACHHS HAWIY4YIIero pelleHHs B TMPHUKIAIHBIX 3a1avax. Bropas
MIPOM3BOIHAS, €€ TCOMETPHUICCKUI B PU3NISCKUN CMBICIT.
HaxosxneHnue ckopocTy [UIs Tiporiecca, 3alaHHoTro GopMyIiol 1 rpaduKoM.

4. |llepBooOpa3Has u uHTErpai. IIpuMeHeHne onpeaeIeHHOro HHTerpana Uil HaX oK ACHHs UIOIAAN KPUBOJIMHEHHON
tpaneuun. @opmyna Hetorona—IJleiiounna. [Ilpumepsl npuMeHeHHs HHTErpasia B pU3KNKe U TEOMETPHH.

UucnenHoe unTerpupoBanue. [IpulnmkeHHoe BEIYUCICHUE ONpeieieHHOro nHTerpaia. ®opmymna mpsMoyroibHUKOB,
¢dopmyna Tpaneuuii, popmyna Cummcona.

10

IIpakTH4yeckne 3aHATUA

YucnoBass  MOCIENOBATENLHOCTb, CINOCOOBI €€  3aJaHusl, BBIUMCICHHA WIEHOB MociedoBaTenbHOCTH. llpexmen
[I0CJIeI0BAaTEIbHOCTH. beckoHeuHO yOBIBaroIas reOMeTpUIECcKas Mporpeccusl.

[Ipon3BogHast: MEXaHUYECKUIl U TEOMETPUYECKUI CMBICT NMPOM3BOJHON. YpaBHEHHE KacaTelbHOU B oOmiem Buzae. [Ipasuna u
¢dhopmynbl guddepeHunpoBanus, TaOINIA TPOU3BOAHBIX SJIEMEHTAPHBIX (YHKIHH.

HccnenoBanre QpyHKINH C MTOMOIIBIO Nponu3BoAHONW. Haxoxnenne HanOombLIIero, HANMEHBLIETO 3HAUYEHUS U 3KCTPEMAJIbHBIX
3HAYCHUH (DYHKITHH.

Wuterpan u nepBoobpaznas. Heonpenenennsrid uHTerpan. CBOWCTBA HEONpeNeNeHHOro WHTerpana. Tabnuia WHTErpalos.
HenocpencTseHHOE HHTErPUPOBAHUE.

Pemrenve 3amad Ha BBIYHCIICHHE OMpEACIICHHOTO HHTerpana. Teopema Huroroma—IJleitoamma. CBoiicTBa ONpeneIeHHOTO
UHTETpaja.

HpI/IMCHCHI/Ie HUHTCIrpajia K BBIYUCIICHUIO (I)I/I3I/I‘{eCKI/IX BCJIIMYMH U HJ'IOH.[EI,E[CI\/'I.
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CamocTosiTeIbHAsi padoTa 1o pasaeny 2:
—  BBIIIOJIHCHUC JOMAaIIIHHUX SaHaHI/Iﬁ 1 IMMOATOTOBKA K NPAKTUYCCKUM 3aHATUAM

— MOJArOTOBKA K KOHTPOJBHOM paboTe

—  moarotoBka pedepara’

TemaTHKa BHeayIUTOPHOIT cAMOCTOSITE/ILHOI PadoThI O pa3aerny 2:
YucnmoBasi TMOCIEI0BATEIbHOCTD, CIIOCOOBI €€ 3aJaHusl, BBIYMCICHHE YICHOB IOCIEa0BaTebHOCTH. [lpemen mocienoBaTebHOCTH. BecKoHeuHO
yOBIBaOIIasi FEOMETPHUYECCKas IPOTPECCHSI.

Penrenue 3anay Ha npuMeHeHre IpaBuI U GopMyn mudepeHInpoBaHus, TAOIUIIBI TPOU3BOTHBIX DIEMEHTAPHBIX (DYHKIIHH.
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3HAYCHUN (DYHKITHH.

HUHTCTPUPOBAHUC.

Pemenne 3amau Ha uccienoBaHue (GyHKIMH C MOMOINBIO HMpou3BOAHOW. HaxoxneHne HauOOJbLIET0, HAMMEHBIIETO 3HAYEHUS M HKCTPEMajbHBIX
Wnurerpan u nepBooOpasznad. HeompeneneHusiii muTerpan. CBOMCTBa HeoIlpeneleHHOTo WHTerpana. Tabmmma unTerpanoB. HemocpenctBeHHOE

Pemenne 3amad Ha BEIYMCIICHHE OTIpeIeICHHOT0 nHTerpana. Teopema HeroTroma—IJleliOuutia.
Pemenue 3a7a4 Ha MPUMCHCHUC MHTCIPaia K BBIYUCICHUIO (1)I/I3I/IT-IGCKI/IX BCJIMYHUH U rmomaz[eﬁ.

IIpakTHYecKue 3aHATHS

PasznuynbIe BUIBI MHOTOTPaHHUKOB. MX n3o0pakenus. CedeHusi, pa3BepTKH MHOTOTPaHHHUKOB.
IIpusma. [Ipssmas n HakmorHas npusMa. [IpaBunsHas mpusma. X u3o0pakeHus.
ITapannenenunen. Ky6. Mx nzobpaxenus. Ceuenus kyba, MpU3MBL.

[Mupamuna. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Tetpasap. Ux uzoopaxenus. CeueHnst KyOa, MPU3MBbI U ITUPAMUIBL.
Cummerpun B KyOe, B MapajulelieluIieie, B Mpu3Me U nupamuzae. [IpaBuimbHbIe MHOTOTpaHHUKH (TEeTpadap, KyO, OKTa’p,

JIOCKAIP M KKOCAIP).

Pasnen 3. 'eomeTpus 40
Tema 3.1 Conep:xanue y4ueOHOro MaTepHaJia 8
TIpsiMbIE 1 TIOCKOCTH| | | [IpsiMple M IUIOCKOCTH B MPOCTPAHCTBE. B3aMMHOE PACIONOKCHHE ABYX NpSMbIX B IPOCTPAHCTBE. IlapasienbHOCTb
B IIPOCTPAHCTBE OpsIMOil ¥ TUIOCKOCTH. [lapaisiebHOCTh TUIOCKOCTEH. [leprneHanKyIIpHOCTh MPSMOM U TUIOCKOCTH. [IepleHauKyisp u
HaKJIOHHAs. YTOJI MEXKAY MPSIMOM M MIOCKOCTBIO. J{BYrpaHHBINH Yroi. Yol MEXIY IIOCKOCTAMH. [lepneHauKyaspHOCTD
JBYX IJIOCKOCTEH.
2. |T'eomerpuueckue npeobpa3oBaHus MPOCTPAHCTBRA: MTAPAJUIEIBHBIN IEPEHOC, CHMMETPHUS OTHOCUTEIHHO TUIOCKOCTH.
[NapannensHoe npoekTrpoBanue. [lnomans oproronansHoi npoekunu. 3o0pakeHrne npocTpaHCTBEHHBIX QUTYP.
IIpakTHyeckue 3aHATHS 6
[Ipu3Haku B3aMMHOTO PACMOJIOKEHHUS MPSAMBIX. YTON MEKAY NpsAMBIMH. B3auMHOE pacmoniokeHHe MpSMBIX U IJIOCKOCTEH.
[epniennuKysp M HAKIOHHAS K INIOCKOCTU. YTOJI MEKAY NPSIMOH U TIIOCKOCTBIO.
Teopembl 0 B3aMMHOM PAaCIIONOKEHUH MIPSMOU U MJIOCKOCTU. Teopema o Tpex NMepreHIuKyIspax.
IIpu3Haku u cBOWCTBA NMapajuIeIbHbIX U NEPIEHIUKYISIPHBIX INIOCKOCTEH. PaccTosiHuE OT TOUKH 10 TUIOCKOCTH.
PaccrostHue OT mpsMOH 0 TIOCKOCTH, PACCTOSHHE MEXKIY IUIOCKOCTSMH, MEXIY CKPCIUBAIOIIUMHUCS NPSIMBIMH, MEXIY
IIPOU3BOJIBHBIMU (UTypaMH B IPOCTPAHCTBE.
[TapanensHOE MPOEKTUPOBAHHE U €r0 CBOMCTBA. Teopema o IIomaan OpTOrOHAIFHON MPOEKIIMH MHOTOYTOJIbHUKA. B3anMHoe
pacmoioKeHne NPOCTPAHCTBEHHBIX QUTYP.
Tema 3.2 Conep:xanue y4eOHOro MaTepuaJjia 2
MHOrorpaiuk |1 |Myororpannuky. BepumHb, peGpa, IpaHM MHOTOIpaHHUKA. PasBepTka. MHOrorpaHHble yribl. Bbimykible
MHororpanHukd. Teopema Diinepa. [Ipusma. [Ipsmas u HaknoHHas npusMa. [IpaBunpraas npusma. [lapamrenemumnen. Kyo.
2. |lIlmupammuna. [lpaBunbHas nupamuaa. Y cedenHas nupamuaa. Terpasdap. CummeTpuu B KyOe, B apaijelenumnene, B Ipu3Me
u nupamuze. CedeHust KyOa, Ipu3Mbl U nmupaMuabl. [IpencraBienue o mpaBUIBHBIX MHOTOTpPaHHHUKAX (TeTpa’ape, Kyoe,
OKTa3Ipe, A0JEKadIpe U UKOCA3Pe).
6
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Tema 3.3 Coaepxanne yueOHOro MaTepHuajia 2
Tema 1 OBEPXHOCTH |Terg ;i moBepxHOCTH BpameHus. LIWIMHIP M KOHyC. YCeueHHbIH KoHyc. OCHOBAHHE, BBICOTA, GOKOBas MOBCPXHOCTD,
BpalicHuA obpasyrorias, passeprka. OceBble CEUCHHS U CEUCHUS, MapauienbHbie ocHoBanuio. llap u cdepa, ux ceuenus. Kacarenbhast
TJIOCKOCTH K cdepe.
IMpakTHYecKue 3aHATHS
Tena u moBepxuoctu Bpamienust. Llmmuaap. OcHoBaHue, BbICOTa, GOKOBask MOBEPXHOCTH, 00Opasyolasi, pasBepTka. OceBbie
CEYCHUSI M CEUCHHsI, apauIeIbHbIe OCHOBAHHIO.
Tena u moBepxHocTH BpaimieHus. Konyc. Yceuennsiii koHyc. OCHOBaHHE, BBICOTa, OOKOBasi MOBEPXHOCTh, 00pasyromias,
pa3BepTka. OCeBbIe CCUCHHS M CEUCHHUS, TAPaIlIebHbIe OCHOBAHHUIO.
ITap u cdepa, ux ceuenus. KacarenpHas IUIOCKOCTE K cdepe.
[Tnomans moBepxHOCTH. Bubl cummerpuii B mpoctpancTBe. CHMMETpHs Tel BpPAIICHUS W MHOTOTPAHHHKOB. Bbrumcienue
iomaneiit 1 00beMoB.
Tema 3.4 Conep:xanue y4eOHOro MaTepuaJjia 2
Wsmepenmus B Usmepennst B reomerpun. OO0beM u ero wusMepenue. HurerpambHas ¢opmyna obvema. Dopmynsl obbema KyoOa,
TCOMETpHH IPSAMOYTOJILHOTO MapajulejIenuIeia, MPU3Mbl, UIMHAPA, MUpaMuabl KoHyca, mapa. MopMmyibl IUIOMAIH [TOBEPXHOCTEH
LWINHAPA, KOHYyCca, chephl.
IMomo6ue Ten. OTHOLICHHS IUIONIA/ICH MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX TEII.
IIpakTH4Yeckue 3aHATHS
Pemienrie 3aqa4 Ha HaxokaeHHE OOBEMOB Ky0a, MPSMOYTOJBHOTO Mapasuiesenuiea, MPpU3Mbl, HIHHIApPA, MHPAMUIBI H
KOHYycCa.
Perrenne 3amad Ha HaXOXICHHE IUIOIMIA[M TOBEPXHOCTEH MMIMHApA W KOHyca. Mcmonp3oBanue (GopMmysn o0bema mapa u
wiomanyu chepsl npu penieHnu 3anad. [logobue ten. OTHOLIEHUS MIOMIAJICH TOBEPXHOCTEH 1 00BEMOB MOTOOHBIX TEIl.
Tema 3.5 Coaepxanne yueOHOr0 MaTepHuajia 1
Koopanxatsr n 1. |KoopauHatel W BeKTOpPHL IIpsAMOyroibHas (I€KapToBa) CHCTEMa KOOPAMHAT B mHpocTpaHcTBe. DopMyiia pacCTOSHUS
BCKTOPBI MEKIy JBYMsI TOYKaMU. Y paBHEHHUS c(epsbl, ITIOCKOCTH U TPSIMOI.
Bexropsl. Moy BekTopa. PaBeHCTBO BekTOpoB. Cio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.
2,3

2. |Pa3noxeHue BEKTOpa MO HAMpaBICHUSM. YTOJN MeXAy AByMs BekTopamu. [Ipoexiusi BekTopa Ha ock. KoopauHatsl
BekTopa. CransipHOe MPOM3BEACHNE BEKTOPOB. Vcronp30BaHNe KOOPAWHAT U BEKTOPOB NP PEIICHNH MaTeMaTHYeCKUX U
TIPUKIIATHBIX 3a7a9.

IIpakTHYecKue 3aHATHS

Bekrtopsl. JleiicTBug ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B TPOCTPAHCTRBE.

YpaBHEHHUE OKPYXKHOCTH, CGepbl, IUIOCKOCTH. PaccTosHue Mexay Toukamu. JIeWCTBUS ¢ BEKTOpaMH, 3aJaHHBIMH
KOOpPJIMHATAMU.

CkansipHO€ TpPOU3BENCHHE BEKTOPOB. BekTopHOE ypaBHEHHE NPSIMOW W IUIOCKOCTH. lcmoip30BaHHWE BEKTOPOB IpHU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUH.

CamocTosiTeqibHas padoTa no pasjaeny 3:
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—  BBINOJHEHHE AOMAIIHUX 3alaHUi ¥ MOJrOTOBKA K MPAKTUYECKUM 3aHATUAM

— TOATOTOBKA K KOHTPOJIBHOM paboTe

—  moaroToBka pedepara’

TemaTuka BHeayJUTOPHON caMOCTOSITEIbHON padoThI O pa3aeiy 3:

IIpu3Haky B3aUMHOIO PACIOJOXKEHHUS MPSAMBIX. YTOJI MEXIy NpsSMbIMUA. B3anMmHOe pacmnojiokeHue NpAMBIX W IockocTed. IlepneHaukyssp u
HaKJIOHHAS K TUIOCKOCTH. YTOJ MEXAY IPAMOI U TNIOCKOCTBIO.

[Ipu3Haku u cBOMCTBA MapaieIbHBIX U NEPIEHAUKYISIPHBIX INIOCKOCTEH. PaccTosiHue OT TOUKH 10 TIOCKOCTH.

Pewrenne 3amay Ha paccTOSIHUS OT OPSAMOM 1O IUIOCKOCTH, PACCTOSHUE MEXKIY IUIOCKOCTSAMHU, MEXAY CKPEIIMBAIOIIMMUCS HPSIMBIMH, MEXKIY
MPOM3BOJBHBIMU (PUTYpaMHU B IIPOCTPAHCTBE.

[NapannensHOE MPOEKTHPOBAHUE U €TO CBOWCTBA. B3auMHOe pacnoioKeHue MpoCTPaHCTBEHHBIX QUTYD.

PaznuynbIe BUIBI MHOTOTPAaHHUKOB: MPU3Ma, Mapajuienenuries, Ky0, mupamMuaa, Terpadap. Mx nzodpaxenns. CeueHus, pa3BepTKH MHOTOTPAaHHHUKOB.
[IpaBunbHBIE MHOTOTPAHHUKH (TETPadAp, KyO, OKTadIp, TOMEKAdIP U HKOCAdP).

Tena u moepxHoctn BpameHus. L{mwmmHap u koHyc. OcHoBaHUE, BBICOTa, OOKOBas MOBEPXHOCTh, oOpasyromias, pa3BepTka. OceBble CEUEHUS U
cedeHus, mapaiiensHbie ocHoBaHu0. Lllap u cdepa, ux ceueHus.

Koopawnrater n Bektopsl. [IpsimoyronsHas (nekapToBa) cucTeMa KOOPAMHAT B IPOCTPaHCTBE. PaccTosHME MEX Ay ABYMS TOUKAMHU.

Monynb BekTopa. PaBeHcTBO BekTOpOB. Cl0KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YKCI0. PaznoxeHne BEeKTopa Mo HalpaBIeHUSIM. YTOJI MEXTY
IByMs BekTopaMu. IIpoekius BekTopa Ha ock. KoopaunaTs! BekTopa. CkansipHOe TPOU3BEIeHNE BEKTOPOB. McIionb30BaHNe KOOpAUHAT U BEKTOPOB
[IpY PEIICHUY MaTEMaTUYECKUX U MPUKIAJHBIX 3a/1a4.

Tema 4.3 Conep:xanue yueOHOro MaTepuasia

Pasgen 4. DiieMeHTHI TEOPUU BEPOSITHOCTENH M MATEMATHYECKOI CTATHCTHKHI 18
Tema 4.1 Conep:xanue y4eOHOro MaTepuaJjia 4 2
OnemenTbI DneMeHThl KOMOUHATOPHKU. OCHOBHBIC TIOHATHS KOMOWHATOPHKU. 3aJayd Ha TOJICYET YHCIa pa3MENICHHM, MePEeCTaHOBOK,
KOMOMHATOPHKH  |coueranmii. Pemenne 3agad Ha mepeGop BapuanToB. @opmyna OuHoma HpioTona. CBoiicTBa GMHOMMHAIBHBIX
koa(durrenton. Tpeyronpauk [lackans.
IIpakTH4yeckue 3aHATHS 4
Hcropust pa3BuTHS KOMOMHATOPHKH, TEOPHH BEPOSTHOCTEH M CTATUCTHKH M WX POJIb B PAa3IMYHBIX chepax UenoBeYecKOm
KU3HEIEATENbHOCTH. [IpaBriia KOMOMHATOPUKY. Pa3MeneHus, COUeTaHns U EPECTAHOBKH. PelieHne KOMOHHATOPHBIX 3a/1a4.
I[MpaBuna koMOuHaTOPHKH. Pasmerenus, couetanus u nepecraHoBku. buaom Herotona u tpeyroapuuk [Tackans. [puknaaHbie
3a/1a4H.
Tema 4.2 Conep:xanue yueOHOro MaTepuasia 4 2
ONEMEHTBI TEOPHH | reMeHTHI TeOPHH BepOATHOCTEH. COOBITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE M YMHOXKEHHE BeposTHOCTel. IloHATHE O
BCPOATHOCTEH  |geszapucumocTn  coOBbITHIA. JIMCKpeTHas CiydyailHas BEJIMYMHA, 3aKOH €€ pachpesesieHus. YHCIOBbIE XapaKTePUCTHKH
IUCKPETHOM citydaiiHO# BennuuHbL. [loHsATHE 0 3aKOHE OONBIINX YHCEIL.
IIpakTH4yeckue 3aHATHS 4
Kiaccuueckoe onpezerneHne BepOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa 0 CyMMe BeposiTHOCTel. Brruncienne
BeposiTHOCTei. [IpHKIiaHbIe 3a/1a4H.
I[NpesacTaBineHre YUCIOBBIX JaHHBIX. [IpHKITaHbIe 3a1a4H.
2 2,3
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DNIeMEeHTHI DOneMeHThl MaTeMaTH4ecKod craTucTukd. [IpencraBneHne naHHBIX (TaONUIBL, OUarpamMmbl, TpaduKd), TEeHepalbHas
MaTeMaTHYeCKOW |COBOKYITHOCTB, BBIOOPKA, cpenHee apupMeTHaeckoe, Meanana. [[oHsaTHe 0 3a1a4ax MaTeMaTHIeCKON CTaTHCTHKH.
CTaTUCTHUKHU Pemenne mpakTHYECKUX 33124 C IPUMEHEHUEM BEPOSITHOCTHBIX METOOB.

CamocTosiTeIbHAsi padoTa 1o pasaeny 4:

—  BBHINOJHEHHE JOMAITHUX 3aIaHUI U MOJITOTOBKA K MPAKTUIECKUM 3aHATHAM

— MOATOTOBKA K KOHTPOJBHON paboTe M MPOMEXYTOUYHON aTTeCcTaIy B (popMe sK3aMeHa

—  moxrotoBka pedepara’

TemaTuka BHeayIUTOPHOH caMOCTOSITETbHON padoThI Mo pa3aeny 4:

1. TIpaBuna komOuHaTOpHKH. Pazmemenus, coueTanns 1 nepecTaHOBKY. PemeHre KoOMOMHATOPHBIX 3a/1a4.

2. bunom Herotona u tpeyronpnuk Ilackans. [Ipuknagasie 3anayu.

3. Kraccuueckoe omnpejieseHrue BepOATHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa 0 CyMME BeposiTHOCTEN. BrlunciieHne BeposTHOCTEM.
[IpencraBnenue YUCIOBBIX NaHHBIX. [IpuKIanHbIe 3029,

4. DrneMeHTh MaTeMaTHYeCKOW craThcTUkH. [IpencraBiieHne MaHHBIX (TaONUIBI, AWArpaMMBbI, TpaduKu), reHepaibHas COBOKYITHOCTh, BHIOOpKA,
cpenHee apudmerndeckoe, Mmenuana. [lorsaTre o 3aagax MaTeMaTHIECKOW CTAaTHCTHKH.

5. Pemenwne IMMPAKTUYCCKUX 3a4a4 C IPUMECHCHUEM BEPOATHOCTHBIX METOIOB.

IIpome:kyTouHast aTTecTalUs 6
Hroro Bo II cemecTpe 94
Bcero 234

Jl1sl XapaKTepUCTUKN YPOBHSI OCBOCHHS yUeOHOT0 MaTepuaa UCIONb3YIOTCS CIeyIoIne 0003HaYeHHUS:

1. — 03HaKOMUTENBHBIN (Y3HABaHUE paHee N3yUYCHHBIX 00BEKTOB, CBOICTB);

2. — penpoayKTHUBHBIN (BBIIIOJHEHHE AEATEIBHOCTHU 10 00pasily, MHCTPYKIMU WU IO PYKOBOJICTBOM);

3. — NPOyKTUBHBIN (IUTAHUPOBAHHUE U CAMOCTOSITENIbHOE BBIIIOJIHEHUE JI€ATEIbHOCTH, PEIIEHHE TPOOJIEMHBIX 33]a4).
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3. YCJOBUSA PEATIM3ALIUA YYEBHOI'O IIPEJIMETA

3.1. TpeboBaHMsA K MUHUMAJIbHOMY MaTepPHAJbLHO-TEXHMYECKOMY 00ecleuyeHH 0

Peanmzanust yueOHOoro mpemMera TpeOyeT Hammuus y4eOHOTO KaOWHETa MaTeMaTHKUd H
CTaTUCTHKH.

YyebHoe obopymoBanue: Paboume mecra oOydwarommxcs. Pabouee MecTo mpemomaBaTess.
MapkepHast J0CKa.

Y4eOHO-HarIAqHble TTOCOOMSI: HOPMATHUBHBIE JOKYMEHTHI, KOMIUIEKC Y4YEOHO-HATJISATHBIX H
METOAMYECKUX TOCOOUH, CTEH IbI, TNIAKAThI

TexHuueckue cpeacTBa: HOYTOYK C BBIXOJOM B VIHTEpHET (JMIICH3MOHHOE MPOTPaMMHOE
obecnieuenue: 7 zip, Kaspersky endpoint security 10, K-lite codec pack, Microsoft Office 2013),
NEPEHOCHOW TPOEKTOp, TMepeHOCHoW TeneBuzop ¢ DVD  mpowrpeiBatenem, MarHuTO(OH,
ayIMOKOJIOHKH, SKPaH.

3.2. UudopmanuonHoe odecneyeHue 00yueHus

Ilepeyenb pexkoMeHayeMbIX y4eOHbIX M3AaHui, IHTepHeT-pecypcoB, IONMOJHHUTEJIbHOM
JUTEPATyphbl.

[leyaTHple W3AaHUS HE WCIONB3YIOTCS. YYEeOHBIH TpPEIMET IMOJHOCThIO OOecIeyeH
3JIEKTPOHHBIMU U3/1aHUSMHU.

OCHOBHBbIE HCTOYHHKH:
1. Boromonos H.B. Maremaruka: yaeOHHK AJisi cpenHero npodeccruoHanbHoro oopasosanus / H. B.
Boromonos, I1. Y. Camoiinenko. — 5-e uza., nepepad. u gon. — Mocksa: M3garensctBo FOpaiit, 2022.
— 401 c. URL: https://urait.ru/bcode/489612
2. Maremaruka: yuyeOHUK i cpeaHero npodeccuonansHoro obpazoBanus / O. B. Tatapaukos [u
np.] ; mox odmel penaknueit O. B. TatapaukoBa. — Mocka: M3marensctBo HOpaiit, 2022. — 450 c.
URL: https://urait.ru/bcode/490214
3. IHunaues B. C. MaremaTtuka: y4eOHMK M MPAaKTHUKyM JJIsi CpPEAHEro NpogecCHOHATHLHOTO
obpazoBanus / B. C. Illunaves; nmox penakiueir A. H. Tuxonosa. - 8-¢ u3n., mepepad. u gom. - M:
HOpaiir, 2022. - 447 c. // URL: https://urait.ru/bcode/489596

JlonosHUTeILHAS JUTEpPaTypa:

1. I'yceB B.A. T'eomerpusi: yuebHOE TTocoOHe IS CpeHero npodeCCUOHaTBLHOT0 00pa3oBaHus /
B. A. T'yces, U. b. Koxyxos, A. A. IIpokodreB. — 2-e u3a., ucnp. u gom. — Mocksa: 3garenbcTBo
HOpaiir, 2022. — 280 c.  URL: https://urait.ru/bcode/494638

2. Hamuarep B. A. Maremartuka: norapuMuUecKiue ypaBHEHUS U HEPABEHCTBA: yueOHOE TTocoOune
Ui cpeaHero npogeccruoHansHoro obpasosanust / B. A. Jlamunrep. - 2-e u3n., Ucop. ¥ JA0m. - M:
FOpaiir, 2022. - 176 c. // URL: https://urait.ru/bcode/492730

3. Kyuep T.II. Maremaruka. TecTsl: ydeOHOe mOcoOHe Ui CPEAHEro Mpo(ecCHOHATBHOTO
obpazosanus / T. I1. Kyuep. — 2-e uzn., ucnp. u gon. — Mocksa: U3mparensctBo Opaiit, 2020. — 541
c. URL: https://urait.ru/bcode/452010

4. [umaues B. C. JIuddepennmanbHoe ¥ HHTETPATBHOEC MCUUCICHUE: YIEOHUK M TMPAKTHKYM

Ui cpenHero npodeccuonanbHoro oopasosanus / B. C. lllunaueB. — Mocksa: M3natensctBo FOpaiiT,
2022.— 212 ¢. URL: https://urait.ru/bcode/492012

IIpodeccnonanbHble 0a3bl JAHHBIX M HH(POPMALMOHHBbIE pecypchl ceTn UHTepHeT:
1. Enunas xoimekiuu mudpoBbix o0pa3oBaTenbHbIX pecypcoB // http://school-collection.ru
2. XKypnan «Matematndueckoe obpazoBanue» // http://matob.ru
3. KanpkynsaTop - cipaBo4HbIi noprai https://www.calc.ru/
4. TIIpoext 100formul.ru: cOopHuk ¢opmyn anreOppl, TEOMETPUM ¥  TPUTOHOMETPUHU
http://100formul.ru
5. Pocculickuii mopTan oTKpeITOro oopasoBanus http://www.edu.ru/
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6.
7.
8.

OnexrponHas oubamoreka PITY https://liber.rsuh.ru/ru
OnextponHsbli pecypc: DbC «3Hanuym» http://znanium.com
Onexrponubiii pecypc: DbC «lOpaiit» https://urait.ru
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOT' O ITIPEJIMETA

KouTpoas u oumeHka pe3yiabTaToOB

OCBOCHUA y‘IC6HOFO npeamMeTa OCYUICCTBIACTCA

npernojaBaTesieM B Ipoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHM, KOHTPOJIBHBIX PabOT, a Takxke
BBITIOJIHEHMSI ay AUTOPHOM CaMOCTOSITEIbHOU PabOThI.

Pe3yabTaTsl 00yuyeHus
(ocBOEHHBbIE YMEHHSs1, YCBOCHHbIE 3HAHMA)

@opMbI U METO/IbI KOHTPOJIS ¥ OILleHKH
pe3yJabTaTOB 00y4eHHsI

YMmenus:

au(p¢epeHuHPOBaAHHBIN 3a4eT, IK3aMeH

(dopMHpOBATH MPEACTABICHUS O MaTeMaTUKE Kak
YacTU MUPOBOM KyJIBTYpBl U O MECTE MAaTEMaTHKU
B COBPEMEHHOH NMBMJIM3AIMM, O CIOCO0ax
ONHKCaHMsI Ha MaTeMaTHYECKOM SI3bIKE SBJIECHUI
peaNbHOr0 MUPA;

dbopMupOBaTh MPEJCTABICHUS O MATEMAaTUYECKUX
MOHATHUSAX KaK O BAXKHEHIIMX MaTeMATHYECKUX
MOJIEJISIX, MO3BOJISIIOIIMX OMHCHIBaTh U HU3Yy4aTh
pa3HbIe MPOIIECCHI U SIBJICHUS,

YCTHBIM ~ OMpoc,  NPAaKTUYECKHE  3aHATHS,
ayAUTOpHAs CaMOCTOSATENIbHAS pabora,
KOHTpOJIbHAsA paboTa

YCTHBIH ~ ONMpOC,  MpPAaKTHYECKHE  3aHSTHUS,
ayJIUTOpHAas CaMOCTOsITeNIbHAs pa0ora,

KOHTpPOJIbHAsI paboTa; MoaroToBka pedepara

NOHUMAaTh  BO3MOXXHOCTH  aKCMOMATHYECKOTO | YCTHBIM ~ OMpOC,  NPaKTUYECKHE  3aHATHS,

NOCTPOCHUS MAaTEeMaTUUYECKUX TEOPHil; ayJIUTOpHas CaMOCTOsITeNIbHAs pa0ora,
KOHTpPOJIbHAsI paboTa; MoaroToBka pedepara

BJIAJIETh METOJAMH JJOKA3aTeIbCTB U AITOPUTMOB | YCTHBIM ~ OMpPOC,  NPAaKTUYECKHE  3aHATHS,

pelIcHHS; PUMEHSTh ux, NPOBOJUTH | ayAUTOPHAS CaMOCTOSITEIIbHAS pabora,

JIOKa3aTeIbHbIE PACCYXKACHUS B XOJE PEIICHUs | KOHTPOJIbHAs paboTa

3ajady;

BIAJETh CTAHJAPTHBIMH TPHEMaMH pEIIeHHs | yCTHBIA ~ ONpoc,  NpPaKTUYECKHe  3aHATHS,

panroOHAIBHBIX u UppaIMOHAIIBHBIX, | Ay TUTOPHAS CaMOCTOSITEIIbHAS pabora,

MOKa3aTeJbHbIX, CTETICHHBIX, | KOHTPOJIbHASA padoTa

TPUTOHOMETPUYECKHX YPaBHCHUH M HEPAaBECHCTB,

UX CHCTEM;

UCIIOJIb30BaTh TOTOBBIE KOMITBIOTEPHBIC | YCTHBI ~ ONpOC,  MPAaKTUYCCKHE  3aHATHS,

OporpaMMbl, B TOM YHCJIE Ui TIOMCKA IIyTH | ayJAUTOpHAs CaMOCTOSITeNIbHAs pabora,

pelLICHHs ¥ WLTIOCTPAIMH PEIICHUS] YPaBHEHUI U | KOHTPOJIbHAs paboTa

HEPaBEHCTB;

pacro3HaBaTh Ha 4YEpPTEXKaxX, MOJCNIAX W B | YCTHBIH  ONpOC,  MPAKTHYECKUE  3aHSTHA,

pealbHOM MHUpe TeOMETpHUYECKUe (PUTYpHI; ayJUTOpHAs CaMOCTOSITeNIbHAS pabora,
KOHTPOJIbHAsI paboTa

PUMEHSTh U3yYCHHbBIE CBOWCTBA | YCTHBIH  OMpPOC,  MPAaKTHYECKUE  3aHSTHA,

reOMEeTpUYECKUX GUryp u Gopmyn sl pelieHus | ayJuTopHas CaMOCTOSITENIbHAS pa0ora,

TCOMETPUYECKUX 3a/1a4 M 3a/1a4 C MPAKTHUYECKUM | KOHTPOJIbHAs paboTa

COJICpXKAHUEM;

HaXOJIUTh " OLICHUBATh BEPOSITHOCTH | YCTHBI ~ OMpOC,  NPaKTUYECKHE  3aHATHS,

HACTYTUICHHS COOBITHI B NPOCTEUIINX | ayJUTOpHAs CaMOCTOsITeNIbHAs pa0ora,

NPaKTUYeCKUX  CUTyalllsIx W OCHOBHBIC | KOHTpOJIbHAs paboTa

XapaKTEPUCTHKU CITyYalHbBIX BEJTUYHH;

BJIAJICTh HABBIKAMH WCIIOJIB30BaHUSI TOTOBBIX | YCTHBIM ~ ONMpPOC,  NPaKTUYECKHE  3aHATHS,

KOMITBIOTEPHBIX IPOTPaMM IPU PELICHUH 33/1a4; | ayAUTOpHas CaMOCTOSITeNIbHAs pa0ora,
KOHTPOJIbHAsI paboTa

BIAJeTh NpPAaBWIAMU 3allUCH MAaTEeMaTHYECKUX | YCTHBIM  OMpoc,  MPaKTUYECKHE  3aHATHS,

bopMynT U CHOCHHAIBHBIX 3HAKOB peiabe(HO- | ayAUTOpHAs CaMOCTOSITeIIbHAS pabora,

TOYEYHOU cucTeMbl 00o3HaueHuit JI. bpaiins mns

KOHTpOJIbHAs padoTa
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CJICTIBIX W CTA0OBUIAIINX 00yUYaIOIINXCS;

BIAZIETh  TaKTHJIBHO-OCS3AaTEILHBIM ~ CHOCOOOM | YCTHBIH ~ ONMpOC,  MpPaKTHYECKHE  3aHSTHS,

oOciieZIoBaHUSI W BOCHPUATUS  pelibeHBIX | ayAUTOpHAS CaMOCTOSATEINIbHAS pabora,

N300pakeHUH IpeIMETOB, KOHTYPHBIX | KOHTPOJIbHAs paboTa

n300paKeHU TeoMeTpuuecKuX (Guryp m apyroe

JUIS CTICTIBIX M CIIA00BHSIIINX 00Y4YaIOMINXCS;

BBITIOJIHATh T€OMETPHYECKHE TIOCTPOCHUS C | YCTHBIA ~ OMpOC,  MPAaKTUYECKHE  3aHATHS,

NOMOIIBIO  IMPKYJsE W JIMHEHKH, YUTaTh | ayIUTOpHAs CaMOCTOSATENIbHAS pabora,

penbedHbIe rpaduKy dIeMEHTapHBIX (YHKIHMNA Ha | KOHTPOJIbHAS padoTa

KOOPJMHATHOM IIOCKOCTH, PUMEHSTh

CHeNHaIbHbIE MPHUCIIOCOOTICHUS ISl penbeHOTOo

yepuenus ("Hpadremen”, "llxonmpHuk") mns

CJICTIBIX M CJTA0OBUSIINX 00yUaIOIUXCS;

BJIaZICTh OCHOBHBIM (DYHKIIMOHAJIOM HPOTPaMMBI | yCTHBIH ~ ONMPOC,  NPAaKTHYECKHE  3aHSTHS,

HEBU3YaJbHOTO JOCTyNa K WH(pOpMamuu Ha | ayAuTOpHAs CaMOCTOSATEINIbHAS pabora,

JKpaHe HePCOHAIBHOTO KOMITBIOTEpa, | KOHTPOJIbHAs paboTa

UCTIOJIB30BaTh MEPCOHATBHBIE TUPIOTEXHHUECKUE

cpeacTBa MH(POPMAIMOHHO-KOMMYHHKAITHOHHOTO

JIOCTYTIA CJIETIBIMHU 00YYaIOLTIMHUCS;

BIAZCTh  CHCHUAIBHBIMH  KOMIIBIOTEPHBIMH | YCTHBIH ~ ONPOC,  MpPAaKTHYECKHE  3aHSTHS,

CpeICTBaMU IPEJICTABIICHNS U aHAJIN3a TAaHHBIX M | ayAUTOpHAs CaMOCTOSATEINIbHAS pabora,

UCTIONIb30BATh MEPCOHANBHBIC CPENICTBA JOCTYIIA C | KOHTPOJIbHAs paboTa

YY4ETOM JBHTATEIbHBIX, pPEUYEIBUTATEIBHBIX U

CCHCOPHBIX HApYUICHUH IS OOydaroImuxcsi C

HapyIIECHUSIMHA OTIOPHO-JIBUTATEIILHOTO alIapara;

UCIIOJIb30BaTh MEPCOHANIBHBIC CPEACTBA IOCTyNA. | YCTHBI ~ ONpOC,  MPAaKTUYECKHE  3aHATHS,
ayAUTOpHAs CaMOCTOSATENIbHAS pabora,
KOHTpOJIbHAsA padoTa

3HaHuA: au(p¢epeHHPOBaAHHBIN 3a4eT, IK3aMeH

OCHOBHBIC  TIOHATHS, MAEM M METOABI | yCTHBIM  OMpoc,  NpPaKTUYECKHE  3aHATHS,

MaTeMaTH4eCKOTr0 aHaJIN3a; ayAUTOpHAs CaMOCTOSATENIbHAS pabora,
KOHTpOJIbHAs padoTa; MOAroTOBKa pedepara

OCHOBHBIE TOHSTHS 0 TUTOCKUX U | yCTHBIH  OMpOC,  MpPaKTUYECKHE  3aHSATHUS,

NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, | ayAuTOpHAsS CaMOCTOSATEINIbHAS pabora,

MX OCHOBHBIX CBOHCTBAX; KOHTpOJIbHAsE pad0Ta; MOJAroToBKa pedepara

IPOIIECCHI U SIBIICHHSI, UMCIOIINX BEPOSTHOCTHBIM | YCTHBI ~ ONpOC,  MPAaKTUYECKHE  3aHATHS,

XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSIX B | ayAUTOpHAs CaMOCTOSATENIbHAS pabora,

pearpHOM MHpe, 00 OCHOBHBIX
9JIEeMEHTApHON TEOPUH BEPOSITHOCTEH.

IIOHATHUAX

KOHTpOJIbHAS paboTa; moAroToBKa pedepara
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