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PaGouas nmporpamMmma yueOHOM TUCIMILIMHBI pazpaboTaHa Ha OCHOBE TPEOOBAHMIA:

- @enepanbHOTO TOCYJAPCTBEHHOTO O0pPa30BATENBHOIO CTaHAApTa CPETHEro
oburero oopaszosanus (nanee — ®I'OC COO) (yTBepkieH npukazoM MuHUCTEpCTBa
oOpazoBanus u Hayku PD ot 17.05.2012 Ne 413);

- PexomeHnpanuii o opraHu3alnuy NoJy4eHUs! CPEeJHETo 0011ero oopa3oBaHusl B
npenesax OCBOEHUs 00pa30BaTENIbHBIX MPOrPAMM CPEAHEro MNpodhecCHOHATBLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO OOHIEro O0pa3oBaHUs C Y4E€TOM TpeOOBaHUU
(denepalibHbIX TOCYAAPCTBEHHBIX OOpa30BaTENIbHBIX CTAaHAAPTOB M IOJIy4aeMOM
npodeccur WIM CHEIUATbHOCTU CPEIHEr0 MPOoQPEeCcCUOHAIBLHOIO0 00pa3oBaHUs
(muceMo JlemapTaMeHTa rocyJapCTBEHHOM MOJUTUKH B chepe MOATOTOBKM paboynx
kanpoB u IO Muno6puayku Poccun ot 17.03.2015 Ne 06-259);

- [IpumepHoOil porpaMmbl 00111€00pa30BaTENbHON TUCHUILIMHE MaTeMaTuka:
anrebpa ¥ Havaja MaTeMaTHMYECKOIO aHalIu3a; reomeTpusi, ogodpeHHoi HayuHo-
mMeroauueckum coetoM llentpa mnpodeccuonanbHoro obpazoBanusi DOIAY
«D®UPO» u pexoMeHJIOBaHHOW [JIsi peaau3ali OCHOBHOM MpodecCHoHaNbHON
obpaszoBarensHOM mporpammbl CIIO Ha 6a3ze oCHOBHOro 001Iero obpa3oBaHus C
MOJIyYeHHEM CcpesiHero ooiiero oopazoanust (mpotokon Ne 2 ot 26. 03. 2015);

-¢ yu€tom IlpumepHoil OCHOBHOW 00pa30BaTENBHOW MPOTPAMMBI CPEIHETO
oOmmiero oOpa3oBaHusi, OJOOpEeHHOW pemnieHueM (QenepanbHOro ydeOHO —
METOAMYECKOT0 OOBEAUHEHHUSI MO O0IIeMy 00pa30BaHUIO (MMPOTOKOJ OT 28 HIOHS
2016 r. Ne2/16-3).

Opranuzanus-pa3padoTunK: TOCYJaPCTBEHHOE OI0KETHOE MPO(EeCCUOHATBHOE
oOpazoBaTeabHOE YUPEKICHHUE PocrtoBckoii obJsactu «ITaxTHCKUI
MOJUTEXHUYECKUN KOJIJIEIK))

Pazpabotunk: BtopoBa Bapmapa BanoBHa, mpemnojaBaTeilh MaTeMaTUKH
BBICIICH  KBadM(UKAIIMOHHOW  KAaTeTOPUU TOCYAAPCTBEHHOTO  OOJKETHOTO
npodeccuoHanbHOTO  00pa30BaTENLHOTO  yupexkaeHus PocToBCckoil — oOmacTu
«IIaxXTUHCKHUH MOJIUTEXHUYSCKUU KOJIJIEIKY
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1. MACHOOPT PABOYEH NPOIrPAMMbBI YUEBHOM JUCIHMIIINHBI
OVI1.03 MATEMATHUKA.

1.1. TlosicHUTeNbHAS 3aNUCKA.

Peanuzanus cpemnero oOmiero o0Opa3oBaHusi B Ipeaeiiax OCHOBHOM
npodeccruonanbHOl  oOpa3oBarenbHOW mporpamMmbl 1o  15.02.08 Texuomorus
MalIMHOCTPOEHUS, BXOASIIEN B yKpyHEHHYO rpynmy 15.00.00 MammHocTpoeHue,
C y4€TOM TEXHHYECKOTO MPOdUIIS MOTy4aeMOTo TPOPeCcCHOHATEHOTO 00pa3oBaHus,
B COOTBETCTBMM C NPUMEpPHON mnporpamMmon «MartemaTuka: anreOpa M Hadajia
MaTeMaTUYECKOTO aHaJIN3a; TEOMETPHUSI.

Conepxanue pabouerd mnporpammbl  yueOHOM mumcourumnabl OV /II1.03
MATEMATHUKA HanpapieHO Ha JOCTUKEHUE CICTYIONIUX LEJIeH:

- obecneyeHusi C(HOPMUPOBAHHOCTU TMPEACTABICHUM O COIUAIbHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DAaKTOpaX CTAHOBIICHUS MAaTEMATUKHU;

- obOecrieueHus CcGHOPMHUPOBAHHOCTH JIOTUYECKOTO, QJITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIILICHUS;

- obOecrieueHus: CPOPMUPOBAHHOCTH YMEHHUI MTPUMEHSTh MOJTYyYEHHbIC 3HAHUS
IIPU PEUICHUU PA3IUYHbIX 33/1a4;

- obecnieueHus: CPOPMUPOBAHHOCTH MPEJCTABICHUI 0 MaTeMaTUKE KaK YacTH
0O0I1IeueIOBEYECKON KYJIbTYpPhl, YHUBEPCAIBHOM S3bIKE HAyKH, IO3BOJISIONIEM
OMUCHIBATh U U3yYaTh PEAJIbHBIC MPOIECCHI U SIBJIICHMUS.

B nporpammy BKJIIOYEHO COJIepKaHKE, HAMpaBiIeHHOE Ha (OPMUPOBAHUE Y
oOy4Jarommxcsi KOMIETEHIINM, HEOOXOIUMBIX JJIsi kKauecTBeHHOro ocBoeHust OI1OTI1T
CIIO na 6a3e OCHOBHOIO 00IIero oOpa3oBaHUs C MOJIYYEHHEM CPEIHEro OOIIEero
o0Opa3oBaHus — IPOrPAMMBI TOATOTOBKHU criennanuctoB cpennero 38eHa (I[IICC3).

1.2. OOmas xapakrepucTuka pado4deidi mnporpamMmbl y4eOHOI
aucuumanabl OYJII1.03 MATEMATUKA.

MaremaTtuka ABJISIETCS byHIaMEeHTaTbHON o01reo0pazoBaTenbHON
JUCIUTUIMHOM  CO  CJIOXKUBIIMMCST  YCTOMYMBBIM  COJEP)KAaHUEM H  OOIIMMHU
TpeOOBAHUSIMU K ITOJITOTOBKE O0yJarOIITHUXCAI.

OO0mwme nenu u3ydyeHuss MaTeMaTHKW TPAJAWIIMOHHO PEAM3YIOTCS B YETHIPEX
HalpaBJICHUSAX — oOIee TMpeAcTaBiICHHE 00 HAesIX M METOJaX MAaTeMAaTHKH,
WHTEJUICKTYaJIbHOE Pa3BHUTHE, OBJIAJICHUE HEOOXOUMBIMU KOHKPETHBIMUA 3HAHUSIMH
¥ YMCHHUSIMH, BOCITUTATCIIBHOE BO3/ICHCTBHE.

Jlnst TexHudeckoro npoduis npodeccuoHaaIbHOro 00pa3oBaHus BEIOOD liesen
CMEIIaeTCsS B MpParMaTHYECKOM HaIpaBJICHUH, MPEAYCMATPUBAIOIIEM YCHIICHUC H
pacIrpeHre MPUKIATHOTO XapaKTepa U3yueHUs MaTeMaTUKH; TPEUMYIIECTBEHHON
OpHEHTAIIMY Ha aITOPUTMHYECKHUI CTHIIb TO3HABATEIIHPHON JESTEIHHOCTH.

Peanuzanus  comepxkanuss y4eOHOW  JTUCIUIUIMHBI ~ OPUEHTUPYET  Ha
MIPUOPUTETHYIO POJIb MPOIIECCYATbHBIX XapaKTEPUCTUK YIEOHOM pabOThI, 3aBUCSIITUX
oT TiporIst TPOPECCHOHATTEHOTO 00pa30BaHUs, TTOJIYICHHS OIbITa UCIIOIh30BAHUS
MaTEMaTUKH B COJIEPKATECIBHBIX W MPOGECCHOHAIBHO 3HAYMMBIX CHUTYAIHSIX IIO
CpaBHEHUIO ¢ (opMaTbHO-YPOBHEBBIMU PE3yJbTATUBHBIMA XapPaKTEPUCTUKAMHU
oOy4eHus.
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Conepxanue pabouedt mnporpammbl  yueOHou auciumiuael OV II1.03
MATEMATHUKA pa3paboTaHo B COOTBETCTBUU C OCHOBHBIMH COJACPIKATEITHLHBIMH
JUHUSMA 00YYCHUST MAaTEMATHKE:

— ajJredpanyeckasi JIMHUS, BKJIIOYAIONIAs CHUCTEMATH3AIMIO CBEICHUN O
YHCliaX; U3y4YeHUE HOBBIX U 0000IIeHNe paHee H3yUYEHHBIX Olepalnii (BO3BEICHHUE B
CTETICHb, W3BJICUYCHHE KOpHS, Jorapu(MupoBaHWe, CHUHYC, KOCHHYC, TaHTCHC,
KOTaHTeHC U OOpaTHBIE K HUM); M3yYEHUE HOBBIX BUOB YHCIIOBBIX BBIPAKCHUHN U
dbopMysI; COBEPIICHCTBOBAaHWUE MPAKTUYECKUX HABBIKOB M  BBIYHCIATEIHLHOM
KyJbTYpBl, PAacCUIMPEHHE M COBEPIIEHCTBOBAHUE alNreOpandyeckoro arrapara,
chOpPMHPOBAHHOTO B OCHOBHOM IIKOJIe, M €ro TMPUMEHEHHE K PEUICHUIO
MaTEeMaTUYECKUX U NMPUKIAJHBIX 3a/1a4;

— TeOPeTHKO-(PYHKIMOHAIbHAS JIMHHUS, BKIIOYAIONIAs CUCTEMATU3AINIO U
pacuMpeHne CBeJeHU 0 (QYHKIMIX, COBEPIICHCTBOBaHUE TpadUUECKUX yMEHUH;
3HAKOMCTBO C OCHOBHBIMU HJESIMU U METOJaMU MaTEMaTUYECKOro aHalu3a B
o0beMe, TIO3BOJISIONIEM HCCIENOBaTh OJJIEMEHTapHble (YyHKIMM ©  pemarth
MPOCTEUIITNE TEOMETPUIECKUE, (PU3MUECKUE U IPYTHe MTPUKIIAIHBIC 3a/1a4H;

— JIMHUSI YPaBHeHMii M HepPaBeHCTB, OCHOBaHHAas Ha IIOCTPOCHUU W
WCCIIEIOBAaHUA MaTEMaTHYECKUX MOJIENEH, MepeceKarmascsa ¢ anreOpandeckon u
TEOPETUKO-(PYHKITMOHAIGHOW ~ JIMHWSAMH W BKIIOYAMONMIasl ~ pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHUKU aNreOpamdecKux IpeoOpa3oBaHUN IS PEIICHUS
ypaBHEHUH, HEPaBEHCTB W CHUCTEeM; (OPMHPOBAHHUE CIIOCOOHOCTH CTPOUTH M
UCCJIEIOBATh MPOCTEUININEe MaTEeMaTUYECKUEe MOJCIU TPH PEIICHUU MPUKIATHBIX
3a/1a4, 3a71a4 U3 CMEXXHBIX U CTICIIMAJIBHBIX TUCIUTIINH;

— reoMeTpuyecKasi JMHUS, BKJIIOYAIONIAs HATJSAHBIC TPEIACTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpaX M M3YYEHHE MX CBOWCTB, (JOPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPAXKEHMs, PpPa3BUTHE  CIIOCOOOB  T€OMETPUUYECKUX
WU3MEPEHUI, KOOPIMHATHOTO X BEKTOPHOTO METOJIOB JIJISl PEIICHUS MaTEeMaTHUYEeCKIX
Y TIPUKJIQTHBIX 3a70a9;

— CTOXacTHYecKasl JIMHHWSI, OCHOBaHHAs Ha pa3BUTUU KOMOWHATOPHBIX
YMEHUH, TIPEACTABICHUA O BEPOSTHOCTHO-CTATUCTHYECCKUX 3aKOHOMEPHOCTSIX
OKPY’KaIoIIero Mupa.

Nzyuenne yueonoit nqucuumummasl OY/II1.03 MATEMATHKA 3aBepmiaercs
MOJIBEICHMEM HMTOTOB B (hOpME dK3aMEeHa B paMKax IMPOMEKYTOYHOH aTTeCTAINH
oOyuatomuxcst B mpouecce ocBoeHus ocHoBHou OIIOII CIIO ¢ nomyyeHuem
cpearero oomrero obpaszoanus (IITICC3).

1.3. Mecto yueonoii aucummiuabl OY/AIL.03 MATEMATHUKA B
CTPYKType OCHOBHOI mnpodeccMoHAJBLHOH 00pa30BaTeIbHOIl NPOrPaMMbI:
ydeOHast TUCIUTIIINHA SBISIETCS MPOPUITHHON

1.4. PesyabTarsl 0CBOCHHMS pado4yeid MPOrpaMMbl y4eOHOM TUCHMILIUHbBI
OYIIL.03 MATEMATHUKA:

N3yuenne yueoHou muctuumumasl OYI1.03 MATEMATUKA nomxHO
o0ecrneunTh JOCTH)KCHUE CICAYIOIINX Pe3yJIbTaTOB:

- JIUYHOCMHBIX.



c(hOpPMUPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIBHOM S3bIKE
HAyKH, CPEJCTBE MOJCITUPOBAHMS SIBICHUW W TPOIECCOB, 00 HAESIX U METOJax
MaTEMaTHUKH;

MMOHMMAHWE 3HAYMMOCTH MATEMATHUKU JUII HAy4YHO-TEXHUYECKOro Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHUS K MaTeéMaTHKE KaK K 4YacTH OOIIeUesIOBEUECKOM
KYJbTYpPbl 4YE€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTUS MaTEMaTHKH, 3BOJIOIUECH
MaTEeMaTHUYCCKUX UCH;

pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)Ke€HUs,
QITOPUTMHYECKOW KYJIBTYPhI, KPDUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
U1t Oyayteit mpodeccuoHaIbHOU AeATeIbHOCTH, TSI POIOJDKSHUS 00pa30BaHUS U
caMmo00pa3oBaHus;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO, B TOM YHUCII€ CaMOOOpa30BaHUIO, HA
NPOTSDKEHUH BCEM  JKM3HHM; CO3HATEIbHOE OTHOIICHHWE K  HEIMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCIEIIHOW NpodecCHOHaIbHON W OOIIECTBEHHOM
NEeATEeITLHOCTH;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbBHOM, TBOPYECKOW M OTBETCTBEHHOMN
NEATEIbHOCTH;

TOTOBHOCTh K KOJUICKTUBHON paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMHU B
o0Opa3oBaTeIbLHOM, OOIIIECTBEHHO  ITOJIE3HOM, y4eOHO-HCCIIeI0BATEIBCKOM,
MIPOEKTHOM U JIPYyTUX BUJAX JIEATCIBHOCTH;

OTHOIIICHHWE K MPO(PECCHOHAIBHON [EATSIHPHOCTH KaK BO3MOXXHOCTH YYacTHs B
pCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TIOCYIapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0iem;

- MemanpeomMemHulx:
YMEHUE CaMOCTOSITEIIBHO OMPEACNATh eI JEATeTbHOCTH W COCTABIIATH TUIAHBI
NeSATETLHOCTH; CAMOCTOSITEIIBHO OCYIIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeSATEeIbHOCTh, HCIIONB30BaTh BCE BO3MOXKHBIE PECYpChl Il JTOCTHKCHUS
MOCTABJICHHBIX IIE€JIEH U peau3aliy TJIaHOB JESTEIHHOCTU; BHIOMPATh YCICITHbBIE
CTPaTETUH B PA3TUYHBIX CUTYaIIUSIX;
YMEHHUE TMPOAYKTHBHO OOIIATHCS W B3aWMOJCHCTBOBATH B IMPOIECCE COBMECTHOM
NEATCIbHOCTH, YYHMTHIBATh TO3WIIMM  JPYTHX  YYaCTHUKOB  JICSITCIIBHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;
BJIaJICHUEC HaBBIKAMH ITO3HABATEIIBHOM, YUCOHO-UCCIEAOBATEIILCKOM W MPOCKTHOMN
NeSATEeTLHOCTH, HAaBBIKAMHU pa3perieHusi MpoOjeM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEILHOMY MOWCKY METOJ/IOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(GOPMAIIMOHHO-TI03HABATEIILHON
NESTEIIbHOCTH, BKIIOYash YMEHHUE OPHEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX
uHPOpMAIlMK, KPUTUYECKH OICHWBATh W WHTEPIPETHPOBATH HHQPOPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3InIHBIX HCTOYHUKOB;
BJIQJICHUE SI3bIKOBBIMU CPEJICTBAMH — YMEHUE SICHO, IOTUYHO W TOYHO U3JIaraTh CBOIO
TOYKY 3PEHHSI, HCTIOJIh30BATh a/ICKBATHBIC SI3BIKOBBIC CPEIICTRA,;



1 BJIAQ/ICHUE HaBbIKAMU  II03HABATEJIBHOM  peIeKCUH KaK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, HMX pE3yJbTATOB U
OCHOBAHUM, TPAHUI] CBOETO 3HAHWs M HE3HAHMSA, HOBBIX IO3HABATENIBHBIX 3a]a4 U
CPEACTB UX JOCTHKCHUS;

LEJIEYCTPEMIIEHHOCTh B MOMCKAax M MPUHATUU PEIIEHUH, COOOpPa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTb IMPOCTPAHCTBEHHBIX  IPEICTaBICHUM; CIHOCOOHOCTB
BOCIIPUHUMATh KPAacOTy U TAPMOHMIO MUPA;

- NpeOMemHbIX.
c()OpMUPOBAHHOCTb MPEACTABICHUI O MaTEMATUKE KaK YaCTH MUPOBOU KYJIBTYpHI U
O MECT€ MaTeMaTUKA B COBPEMEHHOW LMBWIM3ALUH, O CIOCO0AX ONUCAaHUS Ha
MaTeMaTUYECKOM SI3bIKE SIBJIEHUW PEaJIbHOIO MUPA;
c()OPMHPOBAHHOCTh MPEJCTABIEHUA O MAaTeMaTUYECKHX TOHATHSAX Kak o
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJIOINIMX OIMCHIBATL U U3ydaThb
pasHble IMPOLECCHI W SBICHUA; I[IOHUMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO
IIOCTPOCHUS MAaTEMaTUYECKUX TEOPUH;
BJIaJICHUE METOJaMH I0Ka3aTEIbCTB U aJITOPUTMOB PEIICHUS, yMEHUE UX IIPUMEHATh,
IIPOBOJUTH JOKA3aTEIbHBIC PACCYKIACHUS B XO/I€ PELLICHUS 3a1aY;
BJIaJICHUE CTAaHIAPTHBIMU IIPUEMAMHU PELICHUS PALMOHAIBHBIX U UPPALOHAIbHBIX,
ITOKA3aTEIIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHUN U HEPABEHCTB, UX
CHUCTEM; KCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHUCIE A
IIOMCKA IIyTHU PELICHMs U WUIKOCTPALMU PELICHNs YPABHEHUN U HEPABEHCTB;
C(OPMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX IOHSATHUSX MaTEMaTH4YECKOIrO
aHaJli3a U UX CBOMCTBAX, BJIaJICHHE YMEHUEM XapaKTepU30BaTh MOBEJCHUE (PYHKIIHIA,
WCIIOJIb30BAaHUE TIOJYYEHHBIX 3HAHUM JUIsl ONMCAaHWS M aHaau3a peallbHbIX
3aBHCUMOCTEH;
BJIAJICHUEC  OCHOBHBIMU  IOHATUAMU O IUIOCKUX UM IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; C()OPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEPTEkKax, MOJIETSAX U B pealbHOM MHUPE T€OMETPUIECKUE PUTYPBI;
IPUMEHEHUE U3YYEHHBIX CBOMCTB r€OMETPUUECKUX QUryp ¥ HGopmyn AJis pelieHus
FCOMETPUUECKHX 3a7ay U 3a7ay4 C IIPAaKTUYECKUM COJIEPIKAHUEM;
c(OPMUPOBAHHOCTh TMPEACTABICHUI O TMpoleccax | SBICHUAX, HMEIOIIUX
BEPOSITHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHUPE,
00 OCHOBHBIX MOHATHUSX 3JIEMEHTAPHON TEOPUU BEPOSATHOCTEH; yMEHUN HaXOIUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUA B NPOCTEHIIMX MPAKTUUYECKUX
CUTYalLUsAX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIMUYUH;
BJIaJICHUE HABBIKAMHU MWCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
pelIeHnu 3a1ay.

1.4. TlpopuiabHas cocTaBasOIas (HANPABJIEHHOCTh) paldoueili MPoOrpaMmsl
yueoHoii nucuunianusl OYAI1.03 MATEMATHKA.

[IpodwmnbHas cocTaBmistonas OTpakaeTcs B TPEOOBAHMSIX K IMOATOTOBKE
OOy4JaroIIMXcs B 4aCTH:

— 0o0I1Ieil cUCTEMbl 3HAHWU: COJEpKaTeNbHbIE MPUMEPHl HUCIOIb30BaHUS
MaTEeMaTUYECKUX UAEH U METOJ0B B IPO(EeCCHOHATLHOM 1€ATEbHOCTH;
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— YMCHHMIA: pa3indve B ypOBHE TPEOOBAHUH K CIIOKHOCTH MPUMEHICMBIX
aJITOPUTMOB;

— TNPaKTHYECKOTO HCIIOJIb30BAHHUS TPHUOOPETCHHBIX 3HAHUH W YMCHHIA:
WH/IMBUIYAIBHOTO Y4eOHOT'O OIbITa B ITOCTPOCHHHM MAaTEMaTHYCCKHX MOJICIICH,
BBITIOJTHCHHH HCCIICIOBATEIIBCKUX ITPOSKTOB.

B coxmepxanue ydeOHOW JUCIMILIAHBI BKIIFOUCHBI MPAKTUYCCKHE 3aHATHS,
UMEIOIIE TPOPECCHOHATBHYIO 3HAYMMOCTh JUISI OOYYalOUINXCS, OCBAaWBAIOIIMX
BBIOpaHHBIE TIpOdeccHm.

1.5. KosuvecTBO 4acoB Ha OCBOeHHMe pado4yeld mMporpamMMbl y4eOHOM
aucaumanHabl OYII1.03 MATEMATHUKA:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydaromuxcs 351 gac, B TOM 4ucIie:
- 00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromuxcs 234 gaca;
- CaMOCTOSITeNIbHON paboThl oO0yuaromuxcs 117 yacos.

2. CTPYKTYPA U COJEP)KAHUE PABOYEN NPOI'PAMMBbI YYEBHOM
JUCHUIIJIMHBI OYAI1.03 MATEMATUKA.

2.1. O6bem paGoueii mnporpammsl yueOHoi aucuummusl  OY/IL03
MATEMATHUKA u Buabl yueOHo# padoThl

Buj yueonoii pa6orni O6beM yacoB
MakcumanbHas yyeOHas Harpys3ka (Bcero) 351
CamocrosiTeibHas padora o0y4yaomerocs (Bcero) 117
B TOM YHCIIE:
CocraBieHHe KOHCIIEKTa JIEKIIUH C UCTIOIb30BaHUEM Pa3InYHbIX 3
WH()OPMAIMOHHBIX PECYPCOB.
[ToaroToBka Kk ceMHHapy. 2
Hamucanue pedepara. 12
[TonroroBka K KOHTPOJIBHOM paboTe. 28
IToxroroBka okiiaja ¥ HalmMcaHNE TE3UCOB JoKIana ¢ ucnoiab3oBannem UKT. 4
Coztanue npe3eHTaluuu 1o 3aJaHHO! TEME. 27
CocTaBieHHEe OMOPHOTO0 KOHCIIEKTA. 1
YreHne OCHOBHOU M JIOTIOJHUTENBHOH JIuTepaTypbl. CaMOCTOSITEIbHOE 1
W3ydeHre MaTeprasa 1o HCTOYHUKaM u3 MHTepHeT.
[Touck HeoOxonuMoii HHPOpMaLUHU B ceTH MHTEpHEeT. 1
BeITonHEHNE IPAKTUYECKUX 3aJaHUN. 31
[ToaroToBka ycTHOro COOOLICHUS 111 BBICTYIUICHUS HAa 3aHATHH. 1
[ToaroTroBKa K SK3aMeHY. 6
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234
B TOM YHCIIE:
JIEKIUH, YPOKH 117
KOHTPOJIbHBIE Pa0OTHI (BKIIOYEHBI B JICKIIHU, YPOKH) 14
MIPAKTUYECKHE 3aHATHS 113
J1a00paTOpHbIE 3aHATHS -
CEMUHAPCKHE 3aHATHUS 4
IIpomeskyTounas arrectauus B gopmMe 3K3amMeHa




2.2. TemaTuveckuii miiaH u coaep:xkanue ydyeonoi mucuuniannabl OYAI1.03 MATEMATHKA

HaumenoBanue Copep:xxanue yueOHOro MaTepuajia Oobnem 1aco YpoBeHb
Pa3/iesioB U TeM OCBOCHM
1 2 3 4
BBenenue 1
MaremMaTrka B HayKe, TEXHHKE, SKOHOMHKE, MH(OPMAIMOHHBIX TEXHOJOTUAX U IMPAKTUYECKON
nestenbHOCTH. Llenu v 3a1aun n3y4eHns MaTeMaTUKH IIPU OCBOSHHH MPodeccHii u crenuaabHOCTe! 1 2
CIIO.
Pa3nen 1 Pa3zBuTHe NOHATHS O YHCTe 11
[{enpie 1 parmoHaIbHBIC YUCIIA. 3 2
JlelicTBUTEIIbHBIC YHCIIA. 3 2
MpnMbBGANMXEHHBIE. BblYHNCNEHNUSA 2 1
KoMnnekcHbe 4yucna. 2 1
KoHTponbHaa pab6boTta Nl «Pa3BuUTMUE NOHATKUA ( 1 3
CamMmocTosATeNnNbHas pab6oTa 6
Hanucanue pedepara Ha Temy «/cropus BO3HUKHOBEHU yucen». [loaroroska k 3amure 4 3
pedepara Ha 3aHATUU.
IToaroToBKa K KOHTPOJILHOU paboTe. 2 3
Paznen 2 Kopumu, cTenenu u jorapugmsl 29
KopHu n crenenn. Kopan HaTypaJlbHOM CTENEHH U3 YHCIIA M UX CBOMCTBA. 2 2
CreneHu ¢ palioHaJIbHBIMU MTOKA3aTEISIMU, UX CBONCTBA. 2 2
CreneHn C JeiicTBUTENbHBIME MMOKazaTeqsMu. CB O M C T B a cTeneHw C 2 2
noKas3aTe/neww,.
Pemrenne nokasaTenbHbIX YpaBHEHUI M HEPABEHCTB. 4 2
Jlorapudm. Jlorapudm yrcia. OCHOBHOE JTOrapu(pMHUUECKOE TOXKIECTBO. 2 2
[TpaBuna aeicTBuii ¢ orapudmamu. 2 2
JlecsTHYHBIC U HaTypallbHBIE JTorapu@Mel. [lepexo K HOBOMY OCHOBaHHUIO. 2 2
Pemenue norapupMuueckux ypaBHEHHI U HEPABEHCTB. 4 2
[IpeobpazoBanue anre0panvecKux BBIPKCHHM. [IpeoOpazoBanme paIrMoHaTbHBIX, 2 2
UppalMOHAIIbHBIX, CTENEHHBIX, TOKA3aTENbHbIX U JOrapU(PMHUUECKUX BBIPAKEHHH.
KoHTponbHaa pab6borTa N2 «KopHWN, cTeneHun wu 1 3
MpakTunyeckas pHaroxgeNhe «3HauYeHUMN cTen 2 3

mMmokKas3aTenamvmum>»
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MpakTunuueckasalNpaodpa BiaBawiesH Min, coagepxauwnx 2 3
MpakTunMuyecKkasg Bpla@anaHMB « cpaBHeHWEe NOrap.y 2 3
CamocTodATenNnbHasa paborTa 14
ITonroroBka nokinana Ha Temy «KopHu, creneHu u jorapu@mai». 2 3
Co3nanue npe3eHTanuu Ha Temy «KopHU, cTENeHN U TorapuMBbD». 3 3
BeinonHenue npakTHYeCKUX 3a7aHuil Ha TeMy «Bbruncienue creneHet, KopHen u iorapu@mMoBy. 3 3
Brimonnenue npakTuueckux 3aganuii Ha Temy «lIpeoOpa3oBanue paroHaIbHBIX, 3 3
UppalMOHAIIbHBIX CTEIEHHBIX, I0Ka3aTEIbHBIX U JIOTapU(YMUUYECKUX BBIPAKEHUN».
ITonroToBKa K KOHTPOJIBHOHN padoTe. 3 3
Pa3nen 3 IlpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 20
[Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH. 2 2
[TapaniensHOCTh TIPSIMO M TNIOCKOCTH. 2 2
B3auMHoe pacnosyiokeHre NpsMbIX B IPOCTPAHCTBE. 2 2
[TapaJuIeIbHOCTD TIIOCKOCTEH. 2 2
[leprieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTH. 2 2
[lepnieHIUKYsIp M HAKJIIOHHBIE. 2 2
Yroa Mexay npsiMoil ¥ IIIOCKOCTBIO. 1 2
JIByrpaHHbIi yroi. Yroa Mexay MI0CKOCTSIMHU. 2 2
[leprieHAMKYISAPHOCTD IBYX INIOCKOCTEH. 1 2
['eomerpuueckue mpeoOpa3oBaHMsl MPOCTPAHCTBA:  MMAPAUICTBHBIA  MEPEHOC, CHUMMETPUS 2 2
OTHOCHTEJIBHO IJIOCKOCTH.
[TapannenpHOE MPOSKTUPOBaHKE 1 ero cBoiicTBa. [T1owa Ab OPT Ol OH.A/lb HO 1 2
KoHTponbHaa pab6boTa N3 n«pllopcATMpbBEH CUT BMEN»0.C K O C T Y 1 3
CamMmoctToaTenbHasa paborTa 10
CocraBiieHre KOHCIIEKTa JIEKIIUU C UCIOIb30BAaHUEM Pa3IMUHbIX HH(OPMALIMOHHBIX PECYPCOB. 2 3
Co3nanue npeseHtauuit Ha Temy «IIpsiMble U TIIOCKOCTH B TPOCTPAHCTBEY. 3 3
Beimonnenne npaktudeckux 3amaHuid  Ha Temy «lloctpoenme cedeHmit TeTpasgpa M 2 3
napaJiesIenune1a MIoCKOCTbIO.
[ToaroroBKa K KOHTPOJILHOU paboTe. 3 3
Pa3nen 4 KoopaMHaThl H BEeKTOPBI 16
Bexropsl. Monynbs BekTopa. PaBeHCTBO BEKTOPOB. 1 2
Cno>xeHue BEKTOPOB. 2 2
VMHOKEHHE BEKTOPA Ha YKCIIO. 1 2
PaznoxxeHne BeKTopa 1o HalpaBJICHUSIM. 2 2
[TpsimoyrosbHas (JiekapToBa) CUCTEMa KOOpAMHAT B pocTpaHcTBe. KoopauHaThl BEKTOpa. 2 2

10
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[Tpocreiinme 3a1auu B KOOpAMHATaX. YpaBHEHUA chepb, T TOCK OCTU. U NP A MO

CkansipHO€ TPOU3BEICHUE BEKTOPOB.

Yros mexnay nByms Bektopamu. [Ipoeknyst BEKTopa Ha OCk.

KoHTponbHasa pa6otTa N4 «KooppaumHaTb U BeKTQ(

MpakTunuuyueckasalNpacord WK @apgauym B KooppauHaril

WIWININN

CamMmocTtTodATenbHada paborTa

CocraBieHre KOHCIIEKTA JICKIIUH C UCTIOJIb30BAaHUEM PA3JIMYHBIX WH(POPMAIIMOHHBIX PECYPCOB.
Coznanue npezeHranuu Ha TeMy «KoopauHaThl U BEKTOPBIY.

Beinonnenue npaktudeckux 3agaHui Ha Temy «lIpocreiimme 3aga4n B KOOpAUHATAX ).
IToaroroBka K KOHTPOJILHOM paboTeE.

wWwww

Pa3nes 5 OCHOBBI TPUTOHOMETPHH

Panuannas MEpa yriia. BpamaTenLHoe JABUIKCHUC.

CI/IHyc, KOCHHYC, TAHI'CHC 1 KOTAaHI'CHC YU CJIA.

DOopMyIIbl yIBOCHHS.

CDOpMy'J'IBI CJIOKCHHMUA.

DopMyJIbl TPUBEICHUS.

[IpeoOpa3oBanne CyMMBbl TPUTOHOMETPUYECKHX (YHKIUH B TPOM3BENCHHE W TPOU3BEACHUS B
CyMMY.

NINA [ WNINBId NN o N Rk NN

NININININIDN

dopMynbl NONOBWUHHOTO yT na. BoipaxXxeHune Tpwu
NONOBMHHOTIO aprymMeHTa.

[EEN

[EEN

OO6paTHbIe TPUTOHOMETpUYECKUE PYHKIIMH. APKCUHYC, QpKKOCHUHYC, ApKTaHI'€HC.

HpOCTCI‘/’H_HI/Ie TPUTOHOMCTPHUYCCKUC YPABHCHUS.
MpocTelwne TPUFOHOMETPUYECKUNE HepaBEeHCTBS]

Ko ponbHasa pa6otTa NS5 «OCHOBbB TpPUTOHOMETQ(

Ko p o Haso«IPpOoDaoNeTpUuMUYeEeCcCKINeEe y»p.aBHEHMUS

Mp TWu KadaOpaoasHaeNd paur oHomMmeTpurnyeckKkune 1

Mp TN Kaa dppmyna N@PoOEmRWmBOXHMUSA

QIO | T|T
X|Ix|=x|H|H
£lclciolals

b
e
e
e

O[O0

Mp TN KagalNpaGcorawMee I PUTFOHOMETPUYECHNE

NN NP FPINDNIN

W W WWWEFINDN

CamMmocToOoATEeNnNbHaAaASsd pa60Ta

[EEN
EaN

Hanucanue pedepara Ha TeMy «OCHOBBI TPUTOHOMETPUIN.

Coznanue npezeHTanuu Ha TeMy «OCHOBBI TPUTOHOMETPUN.

CocraBiieHre KOHCIIEKTa JIEKIIUU C UCTOIb30BAaHUEM Pa3IMUHbIX HH(OPMALMOHHBIX PECYPCOB.
[TonroToBka ycTHOrO COOOILIEHUS /1Sl BBICTYIUICHUS Ha 3aHATHH.

P NDN DS

Wwww

11




12

BrlInonHeHne IpakTUYeCKUX 3aJaHuil Ha TeMy «PellleHre TPUroHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTBY.
IToaroToBKa K KOHTPOJIBLHOU paboTe.

Pa3jnen 6 @ynkuuu u rpadpuku

OO6nacTp onpeereHns: 1 MHOXKECTBO 3HAYCHUH; TpaduK QYHKIMH, TOCTpOeHHE rpaduKOB QyHKINH,
3aJaHHBIX PA3JTMYHBIMH CIIOCOOAMM.

CBolicTBa q)yHKI_II/II/II MOHOTOHHOCTb, Y€THOCTb, HCYCTHOCTb, OI'PaHUYCHHOCTH, NCPUOJUIHOCTD.
I'paduueckas uatepnperaiss. TOHATME O HenpepbBHOCTU @Y HK

Apudmernueckne onepanuu HaJ QyHKIUSIMH.

CnoxxHast GyHKIUS (KOMITO3HUITHSA).

[EEN

N

O6bpaTHbe PpyArROmMPWegenneHNda N obBnNnacTb 3Haue
o6bpaTHOW @MYHKUUMN.

[EEN

[EEN

Omnpenenenue cTeneHHoON GyHKINH, €€ CBOMCTBA U TpaduK.

Omnpenenenre nokasarenbHON (QYHKINH, €€ CBOMCTBA U TpaduK.

Onpenenenue norapumMuyeckoil pyHkuuu, e€ cBoicTBa U rpaguk.

Omnpenenenne TPUTOHOMETPUIECKUX (QYHKINI, UX CBOMCTBA U rpaduKH.

Omnpenenenne 0OpaTHBIX TPUTOHOMETPHUYECKUX (DYHKIIMH, MX CBOMCTBA U rpapuKH.

[IpeobpazoBanus rpadukos. [lapaienbHbI IEPEeHOC, CAMMETPHUST OTHOCUTEIBHO OCEH KOOpMHAT
U CHMMETpUS OTHOCUTEJIBHO Hayajaa KOOPAUHAT, CUMMETPHUS OTHOCHUTEIBHO HpPSIMOM Y = X,
pacTsKEHUE U CKATHE BIOJIb OCEN KOOPAMHAT.

RPN ININIDN

NINDINININIDN

KoHTponbHasa pa6oTta N7 «®PyHKUMUM U T padPpukKmo»

w

MpakTuueckasg lipadepaBEB ne QGYyHKUKUM>».

w

CamMmoctoaTenbHasa paborTa

Hanucanue pedepara Ha Temy «DyHKIIUU U TpaPUKN».

Coznanue npe3eHTau Ha TeMy «OyHKIIUU U TpaQuKmy.

[ToxroroBka k ceMuHapy.

Brinonnenue npaktudeckux 3ananuii Ha Temy «Iloctpoenue u uccienoBanue rpa@ukoB GyHKIIHN.
IToaroToBKka K KOHTPOJIBHOU paboTe.

PR R NDDOIN -

WWwWwww

Pa3nes 7/ MHOrorpaHHMKH M KpyIJible Teja

N
[op]

MHuororpanauk. Bepuinnsl, pedpa, rpaHu MHOTOrpaHHUKa. Pa 3 B e p T K a .

[Tpusma. [Ipsamass u H a K N onpusnva. dlpaBunbHas npusma.

[MTapannenenunen. Ky6.

[Inpamua. IlpaBunbHas nupamuaa. Terparap. YcedeHHas nupamMuaa.

CI/IMMCTpI/I}I B MHOT'OTpaHHHKAX.

A

NININININ
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CeueHust MHOTOTPaHHUKOB. 1 2
Hunmuaap. OcHoBaHue, BBICOTA, OOKOBast TOBEPXHOCTh, 00pa3yroIias, pa3BepTtka. OCeBbie CEUCHUS 1 2
IWIMHAPA U CEUEHHUs, apajieNIbHble OCHOBAHUIO.
DopMyJIbl UIONIAIM TOBEPXHOCTEHN HIIMHAPA. 2 2
Konyc. OcHoBaHme, BbICOTa, OOKOBasi MOBEPXHOCTh, 0Opasyromias, pa3Beprka. OceBble CeueHUs 1 2
KOHYCa U CeUeHHs, NapajuieIbHble OCHOBAHUIO. Y CEUEHHBIN KOHYC.
DopmyJIbl IJIOIIAAN TOBEPXHOCTEN KOHYCA. 1 2
[Tap u cdepa, ux ceyenus. KacarenpHas miockocTh K chepe. 1 2
dopmyna mromaau chepsl. 1 2
O6beM u ero m3mepenue. MaterpansHas hopmyna oobema. 1 2
dopmyibl 00bEMa Ky0a, TPAMOYTOJILHOTO MapajuieIenuIe/a. 2 2
®opmysbl 00bEMa NPU3MBI U TUPAMUBL. 2 2
dopmynsl 00bEMA IIMHIPA, KOHYCA, 11apa. 2 2
KoHTponbHada PAaA6GmaApan NMBOoOKOT patTHB8yM K OB WU KPYyTr 1 3
KoHTponbHaa Pabéma MHOre«r parAm@emkKkoB U KPYT N 1 3
MpakTunyeckasaskCpae@rapBEPTKM MHOTOlFTpPaHHWUKOB 2 3
MpakTunueckas «pawwcer/ae Neled nnowagem U o06bemMo 2 3
CamMmocTtoaTenbHasa paborTa 13
Coznanue mpe3eHTaluii Ha TeMbl: «3BE3a4aThie MHOTOTpaHHUKNY, «Kpyribie Tenay, «[1natoHoBs 3 3
Tenan.
BrimonHeHnue mpakTHYecKMX 3afaHuii Ha TeMy «Bwluucnenuwe ruiomaneii U 00bEMOB 2 3
MHOTOTPAaHHUKOB ¥ TEJI BPAIIICHUS.
BrimonHenue mpakTudeckux 3amaHuii Ha TeMy «l3rotoBieHwe Monenedl IMpaBUIIBHBIX 2 3
MHOTOTPaHHHKOB).
Brinmonnenue npaktuyeckux 3aanuit Ha TeMy «llocTpoeHne ceueHnii MHOTOTPaHHHKOBY. 2 3
IToaroToBKa K KOHTPOJILHOU paboTe. 4 3
Pa3nen 8 Hauana mareMaTH4YeCcKOro aHaJIn3a 24
CrocoObl  3aaHMsi M CBOWCTBA  YHCIOBBIX  MocienoBarenbHocTeld.  CyMMupoOBaHHE 2 2
nocjenoBarenbHOCTe. beckoHeuHo yObIBaromasi reoMeTpudeckas Hporpeccuss U ee CymMa.
MoHATME onorcpleegeoBeaATENbHOCTMU. CyllecTBOBAHDMU
nocnegoBaTtTenNnbHOCT W .
[TonsiTrie mpou3BOIHON DyHKIIUU. 1 2
[Ipon3Bo1HbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMHA. 2 2
[Ipon3BoIHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO. 2 2

13
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['eomeTpruecKuil CMBICT IPOU3BOJHOM. Y paBHEHUE KacaTelbHOU K TpaduKy (yHKIIHH.

[TpomexyTku Bo3pacTanus 1 yObIBaHUsI, HAUOOJIbIIIEe M HAaMEHbIlIee 3HAUEHUS, TOUKH SKCTPEMYyMa.

[TpuMmeHeHne MPOU3BOTHON K MCCIICTIOBAHUIO (DYHKIUI M MOCTPOCHHIO TPAHKOB.

Mpon3BOAHDBEPYHKPAMIMH ONMF KOMN O3 ULUUN PYHKLUMN.

Bropas npousBoHas, €€ reoMeTpruuecKuil 1 GU3NYECKHA CMBICII.

Haxoxpaenue ckopocTtu ajs npoiiecca, 3ajaHHoro popmynnoi u rpagukom.

KoHTponbHaa pa6bota N 10 «Hayana mMaTtemMaTWunY

Mpack yeckKkasa «pmaooour/ma Nel 1coop My nbl gundphepeHuyn

Mpack yeckasd p«d@ o D ax g eNelne Haumb6onbuwer o,
39KCT ManbHBX 3HaAa4YeHUN APYHKLUK>».

NN FRPIFP PIFRPNWIN

W WWEFE NDEFEINDNIDN

Hlo H|-Hlo
slo s|s

Mpack yeckasa «padmermoNalH3ne PYHKLWUUW C N OMO L

w

CamMmocToATEeNnNbHaAsd pa60Ta

12

[TogroroBka noknana Ha TeMy «Hadasia MaTeMaTu4ecKoro aHajinsay.

Cozpanue npeszeHranuil Ha TeMy «Hadana MaTeMaTHn4ecKkoro aHaau3ay.

BoinonHenue npaktudyeckux 3agaHuil Ha Temy «HaxoxaeHue npous3BoHON CTENEeHHON (YHKIIUH,
IIPOM3BO/IHBIX OCHOBHBIX 3JI€MEHTApHBIX (PYHKIUI».

BeinonHenue npakrudeckux 3agaHuid Ha Temy «lIpuMmeHeHue NpOM3BOJHOM K HMCCIIEIOBAHUIO
(GYHKIUI ¥ TOCTPOCHUIO TPAPUKOBY.

IlonroroBka k ceMuHapy.

IToaroroBka Kk KOHTPOJIBHOM padoOTE.

W N

N

www

w w

Paznen 9 UHTerpas u ero npuMeHeHue

IlepBoobOpasHas u uHTEerpal.

[IpuMeHeHMe OnpeeIeHHOT0 MHTerpaga A HaXO0XKJIEHHs IUIOMAAN KPHUBOJIMHEHHON Tpamenuy.
®opmyna HeroTona-JleliOHuna.

[TpuMepbl NpUMEHEHUs UHTETpajia B (pU3MKe U TeOMETPUH.

KoHTponbHada pab6boTaerNoe 1rp wWeHHr eeH peam. W«

MpakTunmuyueckasas «plpaomeaemMdld umHTerpana K B bly U
nnouwanpgeimn».

NN B (O

WIWIN| DN

CamMmocTtToAaTenbHasa paborTa

Co3nanue npe3eHTanui Ha TeMy «HTerpan u ero NnpuMEHEHHUE.
BrimonHenue npakTuyeckux 3aanuii Ha TeMy «HTerpupoBanue GyHKITHI.
IToaroroBka K KOHTPOJILHOM padoTeE.

wWwww

Paznen 10 Komounaropuka

‘ OcHOBHBIE TTOHATHSI KOMOMHATOPUKH.

[
NN W
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3aiayy Ha MOJICYET YUCIIA Pa3MEIICHNUH, IEPECTAHOBOK, COUETaHUM. 2 2
Pemenue 3amay Ha nmepeOop BapHaHTOB. 2 2
®dopmymna bunoma HeroToHa. 2 2
CBoiicTBa OMHOMHMHAIBHBIX K03 PUIIMEeHTOB. 2 2
Tpeyronbruk [Tackans. 1 2
KoHTponbHada paboTtTa Nl2 «KoMO6MHaATOpPpUKa AD>». 1 3
CamocTtTodATenNnbHasa paborTa 6
Coznanwne npeseHTanuii Ha Temy «KoMOUHATOpHUKAY. 3 3
ITonroToBKa K KOHTPOJIBHOHN padoTe. 3 3
Pa3nen 11 DinemMeHTHI TEOPUU BEPOSITHOCTEN M MATEMATHYECKOH CTATHCTHKH 13
CoOpbITHE, BEpOSATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BEPOSITHOCTEH. 4 2
MoHATME O He3IaBUCUMOCTMU COOBLITUNR. 2 1
OAunckpeTHas cnydyamnmHas BeNMUunHa, 3akKkoH e ¢ 1 1
ANWCKPETHOW CNYyYyaWHOWMW BeNUWYUHBDLI.
MoHATME O 3aKOHe 60NbWMX YMCenn. 2 1
PeweHuMe npakTMyeckunux 3apgay4y C NpPpUMEHEeHUNemm 3 1
KoHTponbHas=+ paodTeame NeT bl 3 Teopuwu BEpPOATHO 1 3
CTATUCT NK U >».
CamoctoaTenbHasa paborTa 6
Co3nanue npesentauuit Ha Temy «KomOnHaTOpHKaY. 3 3
ITonroToBKa K KOHTPOJIBHOH paboTe. 3 3
Pa3nen 12 YpaBHeHuUsI 1 HEPaBEHCTBA 20
PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM. 1 2
PanyoHaneHbIE ypaBHEHHS M MX CUCTEMBI. MppannoHanbHble YpaBHEHUS U UX CHCTEMBI. 3 2
IToka3zaTenbHble YpaBHEHUs U UX cucTeMbl. JlorapudmMudeckre ypaBHEHUs] U UX CUCTEMBI. 3 2
Tpuronomerpudeckrue ypaBHEHUS! U UX CUCTEMBI. 3 2
Pannonanshbpie HepaBeHcTBa. OCHOBHBIE NMPUEMBl UX pelieHus. MppanuoHaabHble HEPABEHCTBA. 3 5
OCHOBHbBIE IPUEMBI HX PEIICHUS.
[TokazarenbHble HepaBeHCTBAa. OCHOBHBIE NMPUEMBI UX pelleHus. Jlorapugmuueckre HepaBeHCTBA. 3 5
OCHOBHbBIE IPUEMBI HX PEIICHUSI.
TpuUroHomvme HEpPpOUSBEROICA BB HbLIE NPUEMbB UX pelweHMN:; 1 1
Pemrenne ypaBHeHUI 1 HEPABEHCTB € TapaMeTPaMHU. 2 2
KoHTponbHada paboTta N 14 «YpaBHEHUSA U Hepa 1 3
CamMmoctoaTenbHasa paborTa 12
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BelnonHeHne MNpakTUYECKUX 3aJaHuld Ha TeMy «PeleHne uppanuoOHaNbHBIX YpPaBHEHUU U 1
HEPABEHCTB U UX CHCTEM.

BelnonHeHne npakTM4ecKux 3a1aHuil Ha TeMy «PeleHne oka3aTeibHbIX YpaBHEHUN U HEPABEHCTB 2
U UX CUCTEM.

BrimonHenue mpakTUYecKHX 3ajaHuil Ha Temy «Pemienue norapupMHUECKUX ypaBHEHUH U 1
HEPABEHCTB U UX CHCTEM.

BelnonHeHne NpakTUYEeCKUX 3aJaHuil Ha TeMy «PenieHue TPUrOHOMETPUYECKUX YpPaBHEHUH, 2
HEPABEHCTB U UX CHCTEM.

[ToaroTroBka K 9K3aMeHy. 6

Bcero 357

16
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3. XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB JEATEJBHOCTHU
OBYYAIOIIUXCA. KOHTPOJIb U OHEHKA PE3YJbBTATOB OCBOEHUA

PABOUYEN TIIPOTPAMMBI YYEBHOH JUCHUIIJIMHBI OYAIL03
MATEMATHUKA.
DopMBbI U METO/IbI
XapakTepucTHKA OCHOBHBIX BU/10B KOHTPOJISA U
Conepxanue
AeATeIbHOCTH 00y4arolerocs OIIEeHKH
o0y4eHust N N
(Ha ypoBHe y4eOHBIX JeHCTBHIl) pe3yJbTATOB
00yueHust
1 2
BBEJIEHUE
BBenenne A OsnakomieHne ¢ ponbio MaTEMATHKH B YCTHBIH 01poc

HayKe, TEXHUKE, JKOHOMUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHUSIX U
MPAKTUYECKOU ESITETbHOCTH.

A OsnakomiieHue c LeIAMHU U 3aJa4aMy
M3Yy4YEHUs1 MaTEMaTUKHU IIPU OCBOECHUU

npodeccuii CII1O.
) AJITEBPA
Pasgurne nomsitusi o | A Brmonnenne apudMeTHuecKux nedcTBHiL Tekywnn «
quciIe HaJ 4UCIaMHU, COYeTast YCTHhIE U TECTHUPOBAHUE,
_ [IMCBMCHHBIC IPUCMBL. pabota o
A Haxoxnenue NPUOIMKEHHBIX 3HAYSHUH WHINBU1yaJbHOMY
BEJINYMH U MOTPELIHOCTEN BBIYUCICHUI 3aJ1aHUIO,
(abconroTHast U OTHOCHUTEINbHAS ); cpaBHeHHe | COCTABICHHC
_ UMCJIOBBIX BBIPaXKCHUIH. KOHCIICKTOB,
A Haxoxnenue onm6ox B ipeoOpazoBanusix u | HPAKTHICCKHAC
BBIYUCIICHUSX. 3aHATHA,
MpaKkTUYecKas
pabora,
KOHTPOJIbHAS
pabora.
Mp o Me X o
KOHT [BO /{0 p
) 9K3aMeHa.
Kopun, crenens, | A O3HakOMIIEHHE C TIOHATHEM KOPHs N-ii Tekyuwnin K
Jorapupmepl CTEIICHH, CBOMCTBAMH PAJHMKAJIOB U C TECTUPOBAHUE,
_ TpaBUIIaMH CPaBHEHHEM KOPHEiL. pabora o
A ®opmynuposanune onpeseneHus KOpHSI U WHIUBUNYAJIBHOMY
CBOMCTBa KOpHEH. Beruncnenue u cpapHeHne | 3a1aHMIO,
KOPHEM, BBINIOJIHEHUE TPUKUIKHA 3HAYCHUS IIOATOTOBKA
kopHs. [IpeoOpa3zoBaHne YHNCIOBBIX U JOKJIa/10B,
OYKBEHHBIX BBIPOKEHUH, COAECPKAIINX pedeparos, 5
pagNKaIbI. MPE3EeHTALINH,
A Brimonuenue pacueToB 1mo hopMyam, [TPaKTHIECKHC
COZEPIKALINM PaUKaIIbl, OCYIIECTBISS SaHATHA,
HEOOXOTUMBIC TTOJICTAHOBKH U IpaKTHICCKast
npeoOpa3oBaHuUsI. pabora,
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A Onpenenenne paBHOCHIIBHOCTH BBIPAKEHUI C
paaukanamu. Pemenne uppannoHaaIbHbIX
_ YpaBHCHHIL
A OsnakomieHHe ¢ MOHATUEM CTETEHH C
JNECUCTBUTEIBLHBIM II0KA3aTEIIEM.

Ve

A Haxosx/eHue 3HaYeHUi CTEeNeHHt, UCTIOb3ys

MpU HEOOXOIUMOCTH HHCTPYMEHTAIIbHBIC
_ cpeacTsa.

A 3anuceiBanue KOpHs N-i CTETIEH! B BUJIE

CTETICHH C APOOHBIM TOKa3aTelieM 1
_ Haobopor.

A Dopmynupopanue CBOWCTB cTeNeHEiH.
BrIunciieHre CTeneHu ¢ paluoHalbHbIM
M0Ka3aTeJIeM, BBITIOJIHEHUE MPUKUIKU

_ 3HAYCHUs CTCICHH, CPABHCHUE CTCIICHEH.

A TIpeo6pa3zoBanue YUCIOBBIX U OYKBEHHBIX
BBIPAXKEHHUI, COJIEPIKALLMX CTETIEHU,
NpUMEHsIs CBOMCTBA. Penenune
IIOKa3aTEJIbHBIX YPAaBHEHUM.

z

A Osnakomienue ¢ npuMeHEHHEM KOPHEH U
CTETeHe| NP BBIYMCICHUU CPEAHUX, PU
JIEJICHUU OTPE3Ka B «30JI0TOM CEUCHUM.
Pemennie npukiaaHbIX 33[a4 HA «CIIOKHBIE

_ TIPOLICHTED.

A Haxoxnenue ommOoK B IpeoOpa3oBaHusX 1

BBIYMCIICHHSIX.

KOHTPOJIbHAS
pabora.

Mp o Me X ybmio

KOHT [BO /U P
3K3aMeHa.

IIpeodpa3oBanue
ajiredpanyecKux
BbIPAKEHUH

r'e

A Brmonnenue npeo6pa3zoBaHus BHIPAKEHHH,
npuMeHeHHue (GopMyIl, CBA3aHHBIX CO
_ CBOMCTBAMH CTEIICHEH 1 JIorapr(pMOoB.
A Onpenenenne 061acTh T0yCTHMBIX
3HAYEHUH JIOTapu(PMUUECKOTO BBIPAKEHUSI.
_ Peurenne norapudmudeckux ypaBHeHHIl.
A Haxoxnenue ommOoK B mpeoOpa3oBaHusIX 1

BBIYUCICHUAX.

Tekywnmnnm K
TECTHPOBAHUE,
pabota no
HHIUBULYAIILHOMY
3aJJaHMIO,
IIOArOTOBKA
JIOKJIaJ10B,
pedepatos,
[IPE3ECHTALNH,
IIPAKTUYECKHUE
3aHATHS,
MpaKTHYecKast
pa0ora,
KOHTPOJIbHAA
pa0ora.

Mp o Me X yMio

KOHT [BO /WP
K3 aMeHa.

OcHOBHbBIC MOHATHSA

OCHOBBI TPUTTOHOMETPHUHA

A M3yuenue paguaHHOIO METO/A U3MEPEHUS
YIJIOB BpAIEHUS U
WX CBSI3M C TpaaycHoOl mepoid. M3o0paxeHue
YIJIOB BpAIllCHUS Ha
OKPYKHOCTH, COOTHECEHHUE BEJIMYUHBI yTJia C
€r0 PacoJIOKEHHUEM.

Tekywnm K
TECTUPOBAHUE,
pabota no
UHIUBUAYAITbHOMY
3a7]aHUIO,
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dopmyIUpOBaHUE ONIPEACICHUN
TPUTOHOMETPUYECKHUX (PYHKIUH

JUIs YTJIOB IIOBOPOTA M OCTPBIX YIJIOB
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U.

Haxoxzaenue omnbok B npeoOpa3zoBaHUIX U
BBIUMCIICHUSIX.

PaKTHYECKHE
3aHATHS,
npaKkTHYecKas
pabora,
KOHTPOJIbHASI
paborta.

Mp o Me X Yo

KOHT [BO /T p
9K3aMeHa.

OcHOBHbIE [IpumeHeHne OCHOBHBIX Texkyuwunin «
TPUTOHOMETPUIECCKUE TPUTOHOMETPHUUYCCKUX TOXKIACCTB JJIsI TECCTUPOBAHUC,
TOKIECTBA BBIYMCIIEHUS 3HAYEHUI TPUTOHOMETPHYECKHX | PaboTa 1o
(yHKIMIA 110 OTHOW U3 HUX. HHIUBUAYAITBHOMY
Haxoxxnenue ommbok B mpeoOpazoBanusix u | 34AaHHIO,
BEIYUCIICHUSX. ImoAroToBKa
JOKJIa/10B,
MpEe3EHTAaLNH,
MIPaKTUYECKHE
3aHATUSA,
KOHTPOJIbHAS
paborta.
Mp o Me X ybmio
KOHT [BO /T p
9 K3 aMeHa.
IIpeoOpaszoBanus N3ydenune oCHOBHBIX (opMyIT Texkywunin K«
NpoCTeRInX TPUTOHOMETPUU: (POPMYIIBI CIOKEHHUS, TECTUPOBAHUE,
TPUTOHOMETPUUICCKUX YABOCHHUS, npe06pagoBaHH;{ CYMMBI pa60Ta no
BBIPAKEHUH TPUTOHOMETPUYECKUX (DYHKIUI B UHIWBUAYAJIbHOMY
MPOU3BEACHNE U IIPOU3BEACHUS B CYMMY U 3a/laHuIo,
MIPUMEHEHHUE MPU BBIYUCICHUN 3HAUECHUS MPaKTUYECKHE
TPUTOHOMETPUUECKOTO BBIPAXKEHUS U 3aHATUA,
YIIPOILEHUS €T0. MpaKTH4ecKast
O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPUH pabora,
TOYEK HA €IMHUYHON OKPYKHOCTH U KOHTPOJIbHAsA
MIPUMEHEHUE UX I BBIBOJA HOPMYIT pabora.
MIPUBEJICHUS. .
Haxoxpaenue ommnbok B mpeoOpa3zoBaHUIX U Mpomexymo
BBIYHCIICHUSAX. KOHT B@apM
9 K3 aMeHa.
IIpocreiimme Pemenwue mo ¢popmynam u Tekyuwmnn kK
TPUTOHOMETPUYECKHUE TPUTOHOMETPUUYECKOMY KPYTy MPOCTEHIINX pabora 1o
YPABHCHUS U TPUTOHOMETPUYECKUX YPABHEHUN. HMHIUBUYyaJIbBHOMY
nepaeencmea [Ipumenenne oOLUUX METOJIOB PELICHUS 3a/1aHHUIo,
ypaBHEHUH (IpUBEJICHHE K JIMHEHHOMY, HOAroTOBKA
KBaJAPaTHOMY, METOJ| PA3JIOKEHUS HA AOKJIaZI0B,
MHOXUTENH, 3aMEHBI IEPEMEHHON ) TpU pedeparos,
pelIeHUN TPUTOHOMETPUUECKUX YPaBHEHUH. pEe3eHTALNN,
VMeHHe 0TMedaTh Ha KPYyre perueHust TIpaKkTHHECCKNE
HPOCTEHIINX TPUTOHOMETPHIECKHIX SarsTHi,
KOHTPOJIbHASI

HEPaBEHCTB.

pabora.
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Haxoxxnenne ommoOok B IpeoOpa3zoBaHUsIX U
BBIYUCIICHUSX.

Mp o Me X YMo

KOHT [BO /U P
3K3aMeHa.

ApKcunyc, apkkocunyc,
APKMAaH2EHC Yucaa

>

O3HakoMJIEHHE C MIOHATHEM O00paTHBIX
TPUTOHOMETPUUYECKUX (QYHKLUH.

N3yuenune onpenencHuil apkCUHYca,
apKKOCHHYCA, apKTaHI€HCa YUCIIA,
(dhopMyIMpoBaHHE WX, U300paKEHUE HA
€IMHUYHOM OKPY>KHOCTH, IPUMEHEHUE NIPU
peLICHUN YPaBHEHUIA.

Haxoxxaenue ook B npeodpa3oBaHUsX U
BBIUUCIICHUSIX.

TekKywnin K
pabota o
WH/IUBUTyATbHOMY
3aJJaHHIO,
MOJITOTOBKA
JOKJIaJI0B,
pedepatos,
MpE3EHTAaLNH,
MPAaKTUYECCKHE
3aHATHUS,
KOHTPOJIbHAsI
paborta.

Mp o Me X Yo

KOHT [BO /W P
9K3aMeHa.

OYHKIIUU U TPAOPUKHU

DOYyHKIUH
Ilonamue o
HenpepvleHOCMU

dyukyuu

> > >

O3HaKOMJIEHHE C IOHITHEM [IEPEMEHHOM,
IIPUMEPaMU 3aBUCUMOCTEN MEXIY
NEPpECMCHHBIMHU.

O3HakoMJIeHHE C IOHATHEM Ipaduka,
OIIpEAEIEHUE PUHAMIEKHOCTH TOUKU
rpaduky ¢pynkiuu. OnpeaeneHue 1no
(dopmyIe mpocTeiiel 3aBUCUMOCTH, BUJIa €€
rpaduka. Beipaxkenue no ¢popmyiie o1HOM
IIEPEMEHHON Yepe3 ApyTHe.

O3HakoMJIEHHE C onpefiesieHneM QyHKIIIH,
dhopmynupoBaHHe €ro.

Haxoxxnenue oGnactu onpeaeneHus u
o0acTy 3HaUYeHUN QYHKIIHUHU.

Haxoxaenue ook B mpeodpazoBaHUsX U
BBIUHCIICHUSIX.

Tekyuwnin K
TECTHUPOBAHUE,
pabota o
WH/IUBUYyAIEHOMY
3aJJaHHIO,
MPAKTUYCCKHE
3aHATHS,
MpaKTUYeCKast
pabora,
KOHTPOJIbHAsI
pabora.

M Me XYy BIOY

KOHT BO /GO P
39K3aMeHa.

CBoiicTBa QyHKIUH.
I'padguyeckas
HHTepIpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHMOCTEH B
peajIbHBIX Ipoueccax
U SIBJICHUSAX

O3HaKoOMJIEHHE C TPUMEpPaMU
(YHKIIMOHATIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MPOLIeccaxX U3 CMEXHBIX
JUCIUILINH.

O3HaKOMIJIEHHE C TI0KA3aTEIbHBIMU
paccyXAeHUSIMA HEKOTOPBIX

CBOMCTB JIMHEHHOMN U KBaIpaTUYHON
(GyHKIMH, TPOBECHUE UCCIIEIOBAHUS
JIMHEWHOH, KyCOUYHO-IMHEWHOU, POOHO-
JMHEWHOW U KBaJAPaTUYHON QYHKIHU,
nocrpoenue ux rpaduxos. [loctpoenne u
YTEHHE

rpadukoB pynkiuii. MccnenoBanme
GyHKIMN.

Cocranenre BUI0B (QYHKIIHI MO JaHHOMY
YCIJIOBHIO, PEILICHUE 33/1a4 Ha SKCTPEMYM.

Tekywmnmnm K
COCTaBIICHHE
KOHCIIEKTOB,
HOArOTOBKA
JOKJIaJIOB,
MIPAKTUYECKHUE
3aHATHS,
npaKkTHYecKast
pa0ora,
KOHTPOJIbHAA
pa0ora.

Mp o Me X YbMo

KOHT [BO /U P
3K3amMeHa.
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A Brmonnenue npeobpasoBanuii rpaduka
dbyHKIIIH.

Ooparnbie pynkuun  |A MzyuenmeN OH A TMA 06GpafTHDO

TekKywnin K

onpesie/ieHHe BUJAa UM O C T P O € H U e | pabora 1o
o6bpaTHOW @OYHKUWMW, H| UHIUBUIYAIBHOMY
o6nacTtu onpepneneH .| 3alaHuo,
ITpumeneHue cBONCTB GYHKIHMHA Ipu MIPAKTUYECKHE
WCCIE0BAaHUHM YPABHCHHUM M PEIICHUU 3a/a4d | 3aHATUA,

_ Ha OKCTPeMyM. KOHTPOJIbHAS

A OsnakomseHHE C TIOHATHEM CJIOKHOM pabora.

_ Gynkuum. .

A Haxosxnenue omuboK B IpeoOpa3oBaHUsAX U Mp o wmexymo
BBIYMCJICHUSAX. KOHT [BO /o p

] 9 K3 aMeHa.

CreneHnble, A Bbrluncienue 3HaueHui GyHKLIUIH O Tekyuwmnn kK

noxka3saTeJjabHbIC, 3HAYCHUIO apTryMCHTA.

norapudmmueckne u | A Omnpenenenne MOJI0KESHUS TOYKH HA TpapuKe
TPUIOHOMETPHIECKHE 10 €€ KOOpJMHATaM U Hao0OPOT.
¢ynxunn. O6patuvie | A Jlcnonssosanue ceoiicts GyHKumit s
TPUTOHOMETPHYIECKUE CpaBHEHMs 3HAUYECHUI CTENEHEH U
}ynxunn _ JorapuMoB.

A Tloctpoenue rpaduKoOB CTENEHHBIX U

norapu@Muueckux GyHKIHI.

Pemrenne nokasarenbHbIX U

Jorapu(MUUECKUX ypaBHEHUI U HEPaBEHCTB

10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C IOHSITHEM HENPEPHIBHON

nepuondeckoil pyHkuu, GpopMyIMpoBaHue

CBOMCTB CHHYyCa U KOCHHYCA, IOCTPOEHUE UX

rpaduKoB.

A OsnakomseHHe ¢ MOHATHEM FAPMOHMYECKHX
Koje0aHuil U MpuMepaMy rapMOHUYECKHUX
Kosie0aHU AJ1s1 ONMUCAHUS TPOLIECCOB B
¢bu3uKe 1 Ipyrux o01acTIX 3HAHUS.

A O3snakomieHHE C IOHATHEM Pa3pPhIBHOM
nepuoandeckoi GyHKIMK, GopMynupoBaHue
CBOMCTB TaHI'€HCA U KOTAHT€HCA, IOCTPOEHUE
170
rpauKoB.

A Tlpumenenue cBoCTB GyHKIMIT 11
CpPaBHEHHUS 3HAUEHUN TPUTOHOMETPUUECKHUX
(GyHKUINH, pelieHus] TPUTOHOMETPHUECKUX
YPaBHEHUM.

A MNMocTpoeHnue rpacdpukos
TPUTWEHTOP U Y ECKUX QY H K
onpepeneHne no rpaao

A Brmonnenue npeobpa3zoBanus rpadHKoB.

A Haxosxnenue omu6oK B IpeoOpa3oBaHUsAX U

>

>

BBIYHCIICHUSX.

pabota 1o
WH/IUBUyAIbHOMY
3aJJaHHIO,
MOJITOTOBKA
MpEe3EHTAaLNH,
MPAKTUYCCKHE
3aHATHUS,
KOHTPOJIbHAsI
pabora.

Mp o Me X o

KOHT BO /GO P
39K3aMeHa.

HAYAJA MATEMATHYECKOI'O AHAJIM3A
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IlocaenoBaTe ILHOCTH

A OsHakoMIIeHHE C IOHSATHEM YHCIOBOI
MOCJIEAOBATENLHOCTH, CITOCO0AMU €€

. 3aJaHus1, BBIYUCICHUAIMU €€ YJICHOB.

A OsHakoMneHue c

>

O3HaKOMJICHHE C BBIYUCICHUEM CYMMBbI
0ECKOHEUHOTr0 YHCIOBOTO

psiia Ha IpUMeEpEe BBIUYMCIICHUS] CYMMBI
0eCKOHEUHO yOBIBAIOLIEH reOMETPUUECKOM
IIPOrPECCHN.

Pemienue 3a1a4 Ha npuMeHeHue GOpMyJIbI
CYMMBI OECKOHEUHO yObIBaroImei
reOMETPHUECKON ITpOrpeccuu.

Haxoxnaenue omnbok B npeoOpa3zoBaHUsIX U
BBIUMCIICHUSX.

>

MOoOHA
nocnepgoBaTtTeéeNbHOCT .

TekKywnin K
TEeCTUPOBaHUE,
pabora 1o
WHIUBUIYATEHOMY
3aJJaHHIO,
MIPAKTUICCKHE
3aHATHS,
MpaKTUIECKast
pabora,
KOHTPOJIbHAS
pabora.

Mp o Me X ybmio

KOHT BO /U P
K3 aMeHa.

IlpousBoaHast u ee
NpUMeHeHue

O3HaKOMIJICHHE C TIOHITHEM HpOHSBOHHOﬁ.

>

N3yuenue u popMynupoBaHue ee

MCXaHUYCCKOTO U TrCOMCTPHUICCKOI'0 CMbICJIA,

M3y4CHUE AITOPUTMA BEIYUCIICHUS
MIPOU3BOIHON HA MMPUMEPE BBHIUMCIICHUS
MTHOBEHHOH CKOPOCTH U YTJIOBOTO
KodunmenHTa
_ KacaTelbHOIL
A Cocrasnenne ypaBHeHHUs KacaTelbHOM B
oOuiem BHE.
YcBoenue npasui quddepeHIpoBaHus,
TaOJINIBI IPOU3BOIHBIX
AJIEMEHTAPHBIX (QYHKIMNA, TPUMEHEHUE JUIs
g hepeHIMpOBaHUS
(GyHKIMH, COCTaBICHUS ypaBHEHUS
KacaTeJIbHOM.

>

-

U IPOU3BOJHOMN, (GOPMYIUPOBKA UX.
IIpoBenenue ¢ MOMOIIBIO TPOU3BOIHOM
uccieoBaHus (pyHKINH, 3aJaHHOM
bopmyoii.
VYcTaHoBiieHHE CBSA3H CBOMCTB (DYHKIIMU U
MIPOU3BOTHOM 11O UX rpaduKam.
[IpumeHeHne Mponu3BOIHON ISl pELIEHUS
3aJa4 Ha HaXOXKJIeHHe HauOOJIbIIErO,
HaMMEHBIIIETO 3HAUEHUS U Ha HaXOXICHHE
_ OKCTpeMyMa.
A Haxoxaenue ommGoK B IpeoOpa30BAHMAX U
BBIYHCIICHUSIX.

-

> P

N3yuenue Teopem 0 CBA3M CBOMCTB (PyHKIIMU

Tekywnmm K
TECTHPOBAHUE,
pabora 1o
WHBUIYATEHOMY
3aJJaHHIO,
MIPAKTUICCKHEC
3aHATHS,
MpaKTHIeCKast
pabora,
KOHTPOJIbHAS
pa0ora.

Mp o Me X yMio

KOHT [BO /WO P
K3 aMeHa.

ITepBooOpa3nas u
HHTErpaji

MHTEI'PAJI U EI'O MTIPUMEHEHUE
A O3znakoMmiieHHE C TOHATHEM HHTETpPAJa U
epBo0Opa3HOM.
A U3zyuenue npaBuia BEIYUCIEHUS
nepBooOpaszHoii u TeopeMbl HproToOHa—
JleitOHuma.

Tekyuwnin K
TECTUPOBAHUC,
IMPAKTUYCCKHUE
3aHATHA,
IMpaKTUYCCKaA
pa0ora,
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A Perenue 3a1au Ha CBA3b NEPBOOOPA3HON U

ee MPOU3BOIHOM, BHIYHCIICHUE
MepBOOOPA3HOM /ISl JAHHON (PYHKIIHH.
Pemenue 3a1ay Ha IpUMEHEHHE UHTETpaia
JUIs1 BBIYUCIICHHSI (PU3MUECKUX BEIUYHH U
IJIOIIAAEH.

Haxoxzaenue omnbok B npeoOpa3zoBaHUIX U
BBIUMCIICHUSIX.

KOHTPOJIbHAS
pabora.

Mp o Me X ybmio

KOHT [BO /U P
3K3aMeHa.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHusi u
CHCTEeMbI YPABHEHHU I
HepaBencrBa u
CHCTEeMbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMU

O3HaKkoMJIEHHE C MTPOCTEHIIIMMU CBECHUSIMU
0 KOpHSIX ajredpanyecKkux ypaBHEHUM, C
MOHATHUSIMU UCCJIEI0BAaHUS YPaBHEHUH U
CUCTEM YpaBHEHH.

W3ydeHue Teopuu paBHOCUIBHOCTH
ypaBHEHHUI U ee npumeHeHue. [loBTopenue
3alKCH PELEHUs CTAHIapPTHBIX YpaBHEHUH,
preMbl peoOpa3oBaHus YpaBHEHHH [
CBEICHMSI K CTaHJJAPTHOMY YPaBHEHHUIO.
Pemenue panoHaabHbIX, HPPALMOHAIBHBIX,
MOKA3aTeIbHBIX U TPUTOHOMETPUUECKUX
YpPaBHEHUH U CUCTEM.

Hcnonk30BaHue CBOMCTB U IpadUKoOB
GyHKIUHI 1715 peleHus] ypaBHEHUIA.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS
CUCTEM.

Pemenne ypaBHeHUM, IpUMEHSS BCE TPUEMBI
(pa3noxeHue Ha MHOXHTENH, BBEICHUE
HOBBIX HEM3BECTHBIX, I10/ICTAHOBKA,
rpaguuecKuii MeTox).

Pemenue cuctem ypaBHEHUH, TPUMEHSIS
paznuyHbie crocoObl. O3HAKOMIICHHE C
OOIIMMHU BOIIPOCAaMH PELICHUs HEPAaBEHCTB U
MCIIOJIb30BaHUs CBOMCTB U rpa)uKoB
(GyHKLUH NpU pelIeHNH HEPaBEHCTB.
Pemenvie HepaBEHCTB U CUCTEM HEPABEHCTB,
MIPUMEHSS pa3InyHbIe

CIOCOOBL.

IIpuMeHeHne MaTEMaTUYECKUX METOJOB JUIS
pEILIEHNUs COJIEP/KATENbHBIX 3a/1a4 U3
pa3INyYHbIX 00JacTel HayKH U MPaKTHKU.
WHuTepnpeTupoBaHue pe3ysibTaToB, YUUTHIBAs
peasibHble OrpaHUYEHHUS.

Haxosxnenue ook B mpeoOdpazoBaHUsIX U
BBIUHCJICHUSIX.

TekKywnin K
TECTHPOBAHUE,
pabora 1o
HH/IUBUyaIbHOMY
3aJJaHHIO,
MPAKTUYCCKHE
3aHATHS,
MpaKTUYeCKast
pabora,
KOHTPOJIbHAsI
paborta.

Mp o Me X ybmio

KOHT [BO /U P
3K3aMeHa.

KOMBHUHATOPUKA

OcHOBHBIE IOHATUSHA
KOMOUHATOPHKH

>

>

N3yuenne mpaBuia KOMOMHATOPUKHU U
MIPUMEHEHHE TIPU PEIICHUU
KOMOWHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 33724 METOJIOM
nepebopa U Mo MPaBHITy YMHOKEHUSI.
O3HaKOMJICHHE C TOHITUSIMH
KOMOMHATOPHKU: pa3MEIICHUSIMH,

Tekyuwnin K
TECTUPOBAHUC,
IMPAKTUYCCKHUE
3aHATHA,
KOHTpPOJIbHAA
palora.
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A

COUYETaHUSIMH, IIEPECTAaHOBKAMHU U
(dbopMynaMu IJi UX BBIYHCICHUSI.
OObsicHeHre U TpuMeHeHne HOPMYJT IS
BBIYHCIICHUS pa3MeIlEHUI, TePECTaHOBOK U
COYETAaHUM IIPU PEIICHUU 3aad.
O3znakomienue ¢ 6uHoMoMm HproToHa 1
TpeyroyJbHUKOM Ilackais.

Pemenne npakTuyeckux 3azuad ¢
WCIOJIb30BaHUEM TIOHATUN U MPABUI
KOMOWHATOPHKH.

Haxoxpaenue omun6ok B mpeoOpa3zoBaHUsIX U
BBIYHCIICHHUSIX.

Mp o Me X ybMmio

KOHT BO /U P
39K3aMeHa.

3JEMEHTBI TEOPUM BEPOSITHOCTENA U MATEMATHYECKOM CTATUCTHKH

DJIeMeHThI TeOpuu

r d

A

I/I3y‘I€HI/I€ KJIaCCUYCCKOI'0 ONpCACICHUA

Tekyuwnin K

BEPOSATHOCTEMH BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH, pabora 1o
_ TEOpEeMBbI O CYMME BEPOSITHOCTEH. HHIUBUYyaIbHOMY
A PaccmoTpeHne mpuMepoB BHIYUCIEHUS 3a1aHUIO,
BepoATHOCTEH. Pellienue 3a1ay Ha NPaKTUICCKUC
_ BBIYHCIICHUE BEPOSITHOCTEH COOBITHIA. 3aHATHA,
A Haxosxnenue omubok B npeodpasoBanusx u | KOHTPOJIbHAA
BBIYUCJICHUSIX. pabora.
Mp 0 Me X yMio
KOHT BGOapM
. 9 K3 aMeHa.
IIpeacrasienne A OsnakomieHue ¢ TIpe/ICTaBIeHHEM YHCIOBRIX | 1 € K Y Wn i K
JQHHBIX (Ta0IHLBbI, | IAHHBIX M HX XapaKTePHCTHKAMH. pabota 1o
AuarpaMmmelt, A Pemenue npaktuueckux 3a1ad Ha 00paboTky | HHAMBHAYAIBHOMY
rpagukn) YHCJIOBBIX JIaHHBIX, BEIYUCICHHUE UX 3a[IaHUIO,
_ XapaKTePUCTHK. MPAKTUICCKHUEC
A Haxoxnenue om0k B mpeobpaszopanusx u | SAHATHA,
BBIUHCIICHUSX. KOHTPOJIbHAA
paborTa.

Mp o Me X yMio

KOHT [BO /U P
39K3aMeHa.

I'EOMETPUA

IIpsimble ¥ MII0CKOCTH
B IIPOCTPAHCTBE

DopMyIMpOBKa U NIPUBEICHUE
JI0Ka3aTeJIbCTB MPU3HAKOB B3aUMHOI'O
PaCIIOJIOKEHUS MIPSAMBIX U IIIOCKOCTEMN.
Pacno3naBaHne Ha yepTekax U MOJEIAX
Pa3JIMYHBIX CI1y4aeB B3aUMHOI'O
PacCIIOIOKEHUS MPSMBIX U INTIOCKOCTEN,
apryMEHTUPOBAHUE CBOUX CYKICHUIA.
@opMynMpOBaHHE ONPENEIICHUM, TPU3HAKOB
Y CBOMCTB ITapaJlIEIbHbIX U
MEPIEHUKYIISIPHBIX TUIOCKOCTEH,
IBYTPAHHBIX U JMHEWHBIX YIJIOB.
BrlnonHeHne NOCTPOEHUS yII0B MEXIY
IPSIMBIMH, IIPSIMOM U INIOCKOCTBIO, MEXIY

TeKy WM pko
TECTHPOBaHUE,
pabota no
WHINBUIYATEHOMY
3aJIaHuIo,
COCTaBIICHHE
KOHCIIEKTOB,
MOJITOTOBKA
JIOKJIAJIOB,
pedepatos,
MpEe3EHTALNM,
COCTaBJICHHE
TaOJIHIL,
KpPOCCBOPJIOB, CXEM,
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IIJIOCKOCTSIMU IO ONHUCAHUIO U
pacrno3HaBaHUe UX Ha MOJACIIAX.
[IpumeneHne Npu3HAKOB U CBOMCTB
PacCIOIOKEHUS MPSAMBIX U IJIOCKOCTEHN MpH
pelIeHnH 3a/1au.

N300paxeHne Ha pUCYHKaxX U
KOHCTPYMPOBAaHUE HA MOJAEIIAX
MEPIEHIUKYIISIPOB U HAKIIOHHBIX K
IJIOCKOCTH, NMPSMBIX, apajIeIbHbIX
IJIOCKOCTEH, YIII0B MEXKy IPSIMOM U
IUIOCKOCTBIO M 00OCHOBAaHUE TTOCTPOCHUSI.
Pewrenune 3aau Ha BeUKCIIEHUE
F€OMETPUUYECKHUX BeJIMUuH. OnuchIBaHue
paccTosiHUSA OT TOUKH JI0 IJIOCKOCTH, OT
MPSIMOM 0 MIOCKOCTH, MEKY INTIOCKOCTSIMU,
MEXIY CKPEIIUBAIOIUMUCS MPSIMBIMU,

MEX 1y MPOU3BOIBHBIMU (PUTYpPAMU B
IIPOCTPAHCTBE.

DopMyIHpPOBAHUE U JOKA3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSHHSIX (TEOpEeM
CYLIECTBOBAHMSI, CBOICTBA).

N3o0pakeHne Ha YepTexax U MOJIEIIX
paccTosiHus 1 000CHOBAaHUE CBOUX
cyxJeHu. OnpeneneHue u BbIYUCICHHE
paccrosiHui B mpocTtpaHcTse. [IpuMenenue
dbopMyI U TeOpeM MIaHUMETPUU IS
pelIeHns 3a1ay.

O3HakoMJIEHUE C OHITHEM MapajuIeIbHOTO
MIPOEKTUPOBAHMSI U €TI0 CBOMCTBAMH.
®opMynHpPOBaHHUE TEOPEMBI O TUIOLIAAN
OpPTOTOHAJILHOM MPOEKIIMY MHOTOYTOJIbHUKA.
[TpumeneHue Teopuu A1 000CHOBAHUS
IIOCTPOEHUN U BBIYUCIICHUH.
AprymMeHTHpOBaHHE CBOUX CYXJIEHUH O
B3aMMHOM PACMOJI0KEHUH
MIPOCTPAHCTBEHHBIX (QUTYD.

Haxoxaenne omubok B mpeoOpa3zoBaHUsIX U
BBIYMCIICHUSIX.

PaKTHYECKHE
3aHATHS,
KOHTPOJIbHASI
paborta.

Mp o Me X ybTio

KOHT [BO /U P
3K3aMeHa.

MHOrorpaHHUKHU

>

)

Onucanve U XapaKTEPUCTUKA PA3TUYHBIX
BUI0B MHOT'OTPAHHUKOB, IIEPEUYNCICHUE UX
3JIEMEHTOB U CBOMCTB.

N3006pakeHne MHOTOTPaHHUKOB U
BBITIOJTHEHUE TMTOCTPOSHUS Ha U300paKEHUSIX
U MOJIETISIX MHOTOTPAHHUKOB.

BrrunciieHne TMHENHBIX JJIEMEHTOB U YIJIOB
B MMPOCTPAHCTBEHHBIX KOH(PHUTYypaLIHSIX,
apryMEHTUPOBAHHUE CBOUX CYKJICHUM.
XapakTepucTruKa ¥ H300paKeHUE CCUCHHS,
pa3BEepTKU MHOTOTPAHHUKOB, BEIYUCICHUE
IUTONIAJEN TOBEPXHOCTEH.

Tekyuwnin K
pabota no
WH/IUBUTyaTbHOMY
3aJJaHMIO,
MPAaKTUYECKHE
3aHATHS,
paKTHYecKast
pa0ora,
KOHTPOJIbHAS
palora.

Mp o Me X YbMo

KOHT [BO /U P
3K3aMeHa.
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[TocTpoenue npocTemmx cedeHui Kyoa,
pu3Mel, nupamusl. [Ipumenenne ¢pakToB u
CBEJICHUH U3 IUIAHUMETPUH.

O3HakoMIJIEHHE C BUAAMH CUMMETpPHI B
MIPOCTPAHCTBE, POPMYIUPOBAHUE
ONpeAeICHUN U CBOMCTB. XapaKTEPUCTHUKA
CUMMETPUU TEJl BpallleHUs U
MHOTI'OTPaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHH IIpU
pelIeHnH 3a1au.

Hcnonb3oBanue npuoOpeTeHHBIX 3HAHU [T
HCCIIEIOBaHMs U MOJIEIMPOBaHUS
HECJIOKHBIX 3a]1a4.

N300paskeHre OCHOBHBIX MHOTOTPaHHUKOB U
BBIIIOJIHEHUE PUCYHKOB I10 YCJIIOBUAM 3a]1a4.
Haxoxzaenue omubok B mpeoOpa3zoBaHUsIX U
BBIYHCIICHUSIX.

TeJia 1 MOBEPXHOCTH
BpallleHUusA

>

>

-

-

> P

O3HakoMJIEHUE C BUaMU TeJl BpallleHHUs,
(dhopMyIUpoBaHHE UX OIPENICTICHHUM U
CBOMCTB.

@opMyIHpPOBAHUE TEOPEM O CEUEHUU Il1apa
IIOCKOCTBIO U IMIIOCKOCTH, KacaTeIbHOU K
chepe.

XapakTepucTrKa U H300paxeHue Tel
BpaIlIEHUsI, UX Pa3BEPTKHU, CEUCHHUSI.
Pemenue 3aga4 Ha MOCTPOCHUE CEUEHU,
BBIYMCIICHHUE JJIUH, PACCTOSHUH, YIJIOB,
ronazen. [Iposenenne noka3aTenbHbIX
pacCyXIE€HHI P PEIICHUH 3a/1a4.
[IpuMeHeHne CBOWCTB CUMMETPUH TIPU
pelIeHny 3a/1a4 Ha TeJla BpalleHus,
KOMOMHAIIHIO TE.

N3006pakeHre OCHOBHBIX KPYTIIBIX TN U
BBINOJHEHUE PUCYHKA 10 YCIOBUIO 3a]1a4H.
Haxoxzaenne omubok B mpeoOpa3zoBaHUsIX U
BBIYHCIICHHAX.

Tekywnmnm K
TECTUPOBAHUE,
pabora 1o
WH/IUBUyaTbHOMY
3aJJaHHIO,
NPaKTUYECKHE
3aHATHS,
npakTHYecKast
pa0ora,
KOHTPOJIbHAS
pa0ora.

Mp o Me X yMio

KOHT [BO /WO P
K3 aMeHa.

HN3mepenus B
reoMeTpuu

> Py

O3HaKOMIICHHE C TIOHATHSAMH TUTOIIAINA U
o0beMa, aKCHOMaMHM U CBOMCTBAMH.
Pemrenue 3a1a4 Ha BRIYHCIICHUE TUTOMIAICH
TUTOCKUX (DUTYp C MPUMEHEHUEM
COOTBETCTBYIOLINX (OpMYT U (PAKTOB U3
TUTAHUMETPUH.

W3yuenne TeopeM 0 BHIYUCICHUN 00bEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha
npuMeHeHHe (GOpMYIT BEIUUCIEHUS 00bEMOB.
N3ydenue hopmyn 1uist BBIYUCIECHUS
TUTOIIAICH TOBEPXHOCTEH MHOTOTPAaHHUKOB H
TEJ BPALICHUS.

O3HaKoOMJIEHHE C METOJIOM BBIUUCIICHUS
TUIOMIAIA TTIOBEPXHOCTHU CEPHI.

Tekyuwnin K
TECTUPOBAHUE,
pabora 1o
WH/IUBUYyAIbHOMY
3aJJaHHIO,
MPAKTUIECKHE
3aHATHUS,
paKkTUYeCKast
pabora,
KOHTPOJIbHAS
pabora.

Mp o Me X ybmio

KOHT [BO /U P
9K3aMeHa.
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A Perenue 3a1a4 Ha BBIYHCIICHUE TUTOMIAICH
TTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEII.

A Haxoxenue ommbox B Ipeodpa3oBaHusX U

___ BBIYHCIICHHSIX.
Koopaunarei u A OsHakoMIIEHHE C OHATHEM BEKTODA. Texkywnmn «
BCKTOPbI N3ydeHue nekapToBoOii CUCTEMBI KOOPAUHAT B | TECTUPOBAHUE,
IIPOCTPAHCTBE, IOCTPOEHUE TI0 33aJaHHBIM paboTa o
KOOpJMHATAM TOYEK U IJIOCKOCTEH, WHIUBUAYAIBHOMY
_ HaxOXJCHME KOOPAMHAT TOUCK. 3alaHH1O,
A Haxoxknenue ypaBHEHUIT OKPYKHOCTH, IIPAKTHICCKHC
cdepsl, IIIOCKOCTH. Briuncnenue paccrosauii | 3aHATHA,
_ MEXJy TOUKaMH. [IpaKTH4CCKasn
A U3yueHue cBOWCTB BEKTOPHBIX BEIUUMH, pabora,
NPaBUII PAa3JIOKEHUS BEKTOPOB B TPEXMEPHOM KOngOJ'IBHaH
pabora.

MPOCTPAHCTBE, MIPABUJI HAXO0KACHUSA
KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, IIPABUJI

JEHCTBHUN C BEKTOPAMH, 3a1aHHBIMH Mpowmexymo

KOOpJMHATaMM. KOHT[®BO ﬂ*li) p

A TlpuMmeHenue Teopur Npu pelICHUH 33124 Ha SK3saMeHa.

JEICTBUS C BEKTOPaMH.

N3yuenne ckasipHOTO IPOU3BEICHNUS

BEKTOPOB, BEKTOPHOI'O YPaBHEHUS IPSIMON U

miockocTy. [Ipumenenue Teopuun npu

pelIeHnH 3aa4 Ha AEUCTBUS C BEKTOPAMHU,

KOOpJAMHATHBIN METOJ], IPUMEHEHHE

BEKTOPOB JUIsI BBIYMCIIEHUS BEJIMYUH YIIJIOB U

PacCTOSTHUM.

A OsHakomieHHE C 10KA3aTENHCTBAMI TEOPEM
CTEpPEOMETPHUU O B3aMHOM PACIIOJIOKEHUN
MPSIMBIX U IJIOCKOCTEH C UCIIOJIb30BAHUEM
BEKTOPOB.

A Haxoxnenue ommGoK B IpeoOpa3oBaHusIX 1
BBIUYHCIICHUSIX.

>

4. YYEBHO-METOJUYECKOE UMW MATEPHUAJ/IBHO-TEXHNYECKOE
OBECIEYEHUE PABOYEH NPOI'PAMMBI YUEBHOWM JUCHHUIIJIVHBI
OYIIL.03 MATEMATHKA.

TpeOdoBaHusA K MUHMMAJIBbHOMY MATEPHAIbHO-TEXHHYECKOMY 00eCIeYeHHUIO.

Peanuzauus paboueidl nmporpaMMbl y4eOHOW AMCLHMILUIMHBI TpeOyeT HaIU4us
yueOHoro kabunera «MaTeMaTukay.

ITomenmenune KaOuMHeTa  YJIOBJETBOPSET  TPEOOBAHMIM CanuTapHo-
AnueMHOJIOTHYecKUX npaBuid 1 HopMaTUBOB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo
TUIIOBBIM O0OPYJIOBaHMEM, YKa3aHHbIM B HACTOSIIUX TpeOOBaHHUSIX, B TOM YHCIE
CHEIHATM3UPOBAHHON y4eOHOM MeOeblo U CpeICTBAMU O0yUEHUS, TOCTATOUHBIMHU 151
BBINIONIHEHHUsT TPeOOBaHMII K yPOBHIO IIOATOTOBKM oOydarommxcs  TIuceMo
MunuctepctBa oopazoBanus U Hayku PD ot 24 nosops 2011 r. Ne MI-1552/03 «O6
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OCHAIIIEHUH 00111e00pa30BaTEIbHBIX YUPEKIACHUN yueOHBIM U y4eOHO-1a00paTOPHBIM
000pyI0BaHUEM)..

B kabuHeTe ecTh MyIbTUMEIUIHOE OOOPYIOBaHHE, TOCPEICTBOM KOTOPOTO
YY4aCTHUKHA 00pa3oBaTeNLHOTO TMpoIlecca MOTYT MPOCMATPHBATh BH3yaJbHYIO
UHPOpPMAITMIO TIO JHTEpaType, COo3JaBaTh MPE3CHTAIMH, BHUICOMATEPHAINIbI, WHBIC
JOKYMEHTHI.

B cocTtaB yue0HO-METOAMYECKOTO U MAaTEPUATEHO-TEXHHUECKOTO 00eCTIeUeHHS
nporpammsbl yueOHoit qucruruinasl OY 1. 03 MATEMATUKA BxoasT:

« MHOTO()YHKITMOHATbHBI KOMILJIEKC MPETO1aBaTEeIIs;

«  HaAIJIAIHBIC MOCOOMS (KOMIUICKTHI y4YeOHBIX TaOJHII, IUIAKAaTOB, IOPTPETOB
BBIIAFOIINXCS YICHBIX);

« “H(POPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

+ JKpaHHO-3BYKOBBIE TOCOOUS;

«  KOMIUICKT TEXHMYECKON TOKYMEHTAIlM{, B TOM YHCJIE MacropTa Ha CpejcTBa
oOy4YeHHMSI, HHCTPYKIIUU 110 MX UCITOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

OuOIMOTEYHBIN HOH/I.

5. PEKOMEHAYEMAS JINTEPATYPA.

Jlna ooyuarowuxcs

1. ba wma K o BMardharihka: anreOpa u Havasla MaTEMaTUYECKOTO aHaJuU3a,
reOMeTpus: Y4YeOHUK IS CTyHd. YUYpekKIeHud cpen. mpod. obOpazoBanus. — M.:
Axanemus, 2017.

2. bawma Kk 0 BMatbhatika. 3amaunuk: yde0. mocobue s oOpa3oBar.
yupexaeHui Had. U cpe. mpod. oopazoanusi. — M.: Akanemus, 2014,

Jlonoanumensvhan numepamypa

1. AnnmMmo B wulldp Aurebpa m nHavana anammza: Yue6. misg 10-11 i

obmeo6pa3zoBar. yupexaennii. — M.: IIpocBemenne, 20006.

2. ATaHacaH 1. C. |, By Ty aapleoderpis, 10—I1K: ¥yp@® ™M L

1151 0o01meoOpazoBar. yupexaenuii. — M.: [Ipocsemenne, 2007.

3. bawma K o ElareMarvida: yaeonnk nist 10 kinacca: cpennee (1oJtHOE) o011Iee
oOpazoBaHue (0a30Bbli ypoBeHb). — M.: Akanemus, 2012.

4. b a wma K o BlardMardda: yueonuk st 11 kimacca: cpennee (mosaHoe) olree
oOpazoBanue (6a30BbIi ypoBeHB). — M.: Akagemusi, 2012.

5. bawma K 0o BMarddiatirka: yueOHUK A7 CTy[. YUPEKIEHUH cpen. mpod.
oOpazoBanus — M.: Akaaemus, 2015.

6. bawma kK o BMardwharirka. 11 kmacc. COopHUK 3amad: cpemHee (ITOJHOE)
oO1iiee oopazoBanue. — M.: Akagemus, 2012.

Jlna npenooasameneii

1. ®enepanbublii 3akoH OT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoi
denepanumn.

2. Ilpuka3z MunucrepctBa obpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPXKJIECHUH (eepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero (IoJIHOT0) O0IIero 00pa3oBaHUs .
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3. Ilpuka3z MunucrepctBa obpa3oBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHun n3meHeHuil B [Ipuka3 MunuctepcTtBa oOpa3oBaHus U Hayku Poccuiickoit
®enepauun ot 17.05.2012 Ne 413  «OO6 yrBepxkaeHuu  ¢eaepanbHOTO
TOCYy/IapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CpeaHero (MOJHOTo) O0OIIero
oOpa3oBaHMUsI.

4. Tlucemo JlemapTamMeHTa TrOCYJapCTBEHHOW MONMUTHKKA B cdepe MOATOTOBKH
pabouux kaapos u JIIIO MunuctepctBa oopazoBanus u Hayku PD ot 17.03.2015 Ne
06-259 «PexomeHnaanuu 1o OpraHu3aluu NoJyuyeHus CPeHEro 00Iero oopa3oBaHus B
npenesiax OCBOEHUS O00pa30BaTENIbHBIX MPOrPAMM CPEIHEro MPOPECCHOHAIBHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHUs C Y4YETOM TpeOOBaHUIA
dbenepalibHbIX TOCYJApPCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB U TMOJTydaeMoun
npodeccuu WM CrenruagIbHOCTH CPETHEr0 MPOPECCHOHATIBHOTO 00pa30BaHUS.

5. bawwma K o BMardwlatifta: kH. 1i1a npenogaBaTens: METol. mocooue. — M.,

2013.

6.bawmakoB M. . , Methsnneexet aoBooutysihonroroku k EI'D.
— M., 2011.

Humepnem-pecypcoi:
www.fcior.edu.ru (MupopmaiimonHblie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MaTEPHUabl).
www.school-collection.edu.ru (Enunas kosuteknmu IHQPOBBIX 00pa30BaTEIbHBIX
pecypcoB).
Www.eor.it.ru/eor (YueOHsIii mopTai 1o ucrnoyib3oBanuo JOP).
www.uchportal.ru (Yaurenbckuii mnoptast. Y poku, mpe3eHTaIlH, KOHTPOJIbHBIC PabOTHI,
TECThI, KOMIIBIOTEPHBIC IPOTPAMMBbI, METOIUUECKHE Pa3pabOTKH M0 MaTeMaTHKeE).
www.Ucheba.com (O6pa3oBatenbHblil mopTan «Y4e0a)
WWW.UroKi.ru («Ypokm»)
www.metodiki.ru (Meroaukn).
www.posobie.ru (ITocoOus).
www.gramma.ru/EXM (Dk3amensl. HopMaTUBHBIE IOKYMEHTHI).
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