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1. HACHOPT PABOYEM TPOI'PAMMBbBI YYEBHOI'O ITIPEIMETA
OVII(Y).04 MaTtemaTuka

1.1. O6aacTh NIpUMEHEHHsI IPOTPAMMBbI

[Tporpamma oOmieo6pazoBarenabHOro yue6Horo npeaMera «MaremaTuka» npeaHazHaueHa s
U3y4eHHs TpeaMeTa B IMpo(ecCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3alUsAX CPEAHEro mpodec-
cuoHanpHOro obpazopanus (Hanee - CIIO), peanusyrommx o0pa3oBaTEIbHYIO MIPOrPaMMy Cpell-
Hero o0miero oOpazoBaHusl B MpeIeiax OCBOCHUSI OCHOBHOM oOpa3oBaTenbHOU mporpamMmel CITO
Ha 06a3e OCHOBHOT'O 00IIero 00pa30BaHuUS .

Pabouas nporpamma ydaeGHOTO mpeamera pa3paboTaHa B COOTBETCTBUU C TpeOoBaHUsAMU (ene-
paJIbHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa cpeAaHero obuero oopazosanus ([a-
aee — ®I'OC CCO), yrBepxaenHoro [Ipukazom Munobpuayku Poccun ot 17.05.2012 N413;

C YYETOM:

- IPUMEPHON OCHOBHOM 00pa3oBaTEeNbHON MPOrpaMMBbI CpEeIHEro oomiero oopa3oBaHus, 000~
peHHOH pernieHueM (eaepaibHOro yueOHO — METOAMUYECKOTO 00BEAMHEHHS 110 0011eMy 00pazoBa-
HUIO (poToko oT 28 uronst 2016r. Ne 2/16-3);

- IPUMEPHOM MPOrpaMMbl yueOHON TUCHUIUIUHEI «MaTemaTuka: anredpa Hauaiga MaTeMaTruye-
CKOI'O aHaJn3a; FeOMEeTpUs», peKOMEHA0BaHHON DeniepalibHbIM T'OCYJapCTBEHHBIM aBTOHOMHBIM
yupexenuem «DenepanbHblii HHCTUTYT pa3BUTUsL oOpazoBaHus» (mamee — OI'AY «OUPO») B
Ka4ecTBE MPUMEPHOM MPOrpaMMBbl [T peau3aliiil OCHOBHOM MpoQecCHOHaNbHON 00pa3oBaTeb-
Hoit mporpammbl CITO Ha 6aze OCHOBHOTO 001Iero o0pa3oBaHus C MOJIYYSCHHEM CPEIHETO OOIEero
obpazoBanusi, [Iporokon Ne3 ot 21 uronst 2015r.

- pabo4mx mporpaMmmMaM BOCIIHUTAHUS IO TPodeccrsiM:

15.01.05 Cpapiuk (py4HOH U 4aCTUYHO MEXaHU3UPOBAHHON CBApKH (HAILIaBKN))

15.01.09. MamuHKCT J1€C03aroTOBUTENBHBIX U TPEJIEBOYHBIX MAIlIUH

13.01.10 DnexTpoMOHTEp 1O PEMOHTY M 00CITY>)KMBaHHIO 3JIEKTPOOOOPYAOBaHUS (IIO OTPACIISIM)
35.01.04 Oneparop nUHUHN U YCTAaHOBOK B 1€peBOOOPaOOTKE

1.2. MecTo npeaMera B CTPYKType NPOrpaMMbl

YueOHblll npeaMmer «MaTemaTuka» sBISETCS MPeAMETOM 001e00pa3oBaTeNbHOIO y4eOHOTO

[IMKJIa B COOTBETCTBUU C TEXHOJIOTUUECKUM MpoduiieM mpoecCHOHATIEHOTO 00pa30oBaHusI.

VYueOHblit npeamer «MaTemaTuka» oTHOCUTCA K npeaMeTHol obnactu @I'OC cpennero olmie-
ro obpazoBanus «MaTtemaTika 1 HHPOpPMaTHKa» U3 00s3aTENIbHBIX IPEIMETHBIX 00acTel.

VYpoBeHb ocBoeHust yueOHoro npenmera B coorBeTcTBUU ¢ PI'OC cpennero obiiero odpaso-
BaHUs yIIIyOJIEHHBIMH.

Pabouas nporpamMma yue6Horo npenmera «MarteMaTHKa) UMEET MEXIIPEIMETHYIO CBA3b C 00-
11e00pa3oBaTelbHBIMU YYEOHBIMH MPEAMETaMU: XUMHUSI, aCTPOHOMHUS, THPOPMATHKA U MPOPHIIb-
HBIMHU MIPEIMETaMHU.

N3yuenne ydue6HOro mpeamera «MaTemaTuka» 3aBeplIaeTCss IPOMEXKYTOUHOM aTTecTaluei B
dopme sx3amena B pamkax ocBoeHus [IITKPC na 6a3e ocHoBHOTrO 0011€T0 06pa3oBaHusl.

Bocnuranue u conmanuzanus oOydaromuxcs Mpd OCBOGHUH paboyeil mporpaMMsel MpeaMera
OCYIIIECTBIISIETCS C TIOMOIIBIO BKIIIOYaeMbIX B 00pa30BaTeIbHYI0 MporpaMmy padouei mporpaMMbl
BOCIIUTaHMS M KAJIEHAAPHOTO IJIaHa BOCIIMTATENILHOW pabOThl yepe3 MpHUBJIeUeHHnEe 00yJarouXcs
K KOHKYPCHBIM MEpPONPUATHSAM Pa3HOT0 YPOBHS, IPEIMETHBIM OJIMMITHAJaM, IeKajaM, KOHKypcam
npo¢eCCHOHATIBHO MAaCTepCTBa, BCEPOCCUHCKUM TEMATHYECKMM YpPOKaM M depe3 obecreueHue
JOCTHKEHUST 00yYaIOUIMMHUCS JIMYHOCTHBIX PE3yJbTaTOB: TOTOBHOCTh K CAMOPa3BUTHIO; MOTHBA-
U1 K IO3HAHUIO U 00yYEHMIO; IEHHOCTHBIE YCTAaHOBKH M COIIMAJIbHO-3HAUMMblE KayecTBa JIMYHO-
CTH; aKTHUBHOE y4acCTHE B COLMAIbHO-3HAYMMOH JESTENbHOCTH, OTPaKEHHBIX B pabouei Impo-
rpaMMe BOCIIUTAHMSL.


http://slt-online.ru/wp-content/uploads/FGOS/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%BE%D0%BD%D1%82%D0%B5%D1%80.pdf
http://slt-online.ru/wp-content/uploads/2021/09/%D0%A4%D0%93%D0%9E%D0%A1-35.01.04-%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80-%D0%BB%D0%B8%D0%BD%D0%B8%D0%B9-%D0%B8-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BE%D0%BA-%D0%B2-%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-1.docx

1.3.leu 1 3aga4u npeaMeTa — TpedGOBaHNUs K pe3yJbTaTaM O0CBOCHUS

B cootBercTBUU ¢ mpuHaTor KoHnenuend pa3BUTHs MaTeMaTH4ecKoro oOpa3oBaHus B Poc-
cuiickoit denepanuu, MaTeMaTUYECKOE 00pa30BaHUE PEIIAET, B YaCTHOCTH, CICAYIOIINE KITI0Ye-
BbIC 33J1a4U:

— «IIPEJOCTaBIATh KAXKIOMY OOYYarOIIEMYCs BO3MOXKHOCTH JIOCTHKEHHUS YPOBHS MaTremaTh4e-
CKUX 3HaHUH, HEOOXOAUMOTO IS JadbHEUIIeH YCIEIHOM KU3HU B 00IIECTBEY;

— «obecrnieunBaTh HEOOXOIUMOE CTPAHE YUCIIO BBITYCKHUKOB, MAaTEeMaTHUECKas TIOJJrOTOBKA KOTO-
PBIX JOCTAaTOYHA ISl MPOJIOJDKEHUST 00pa30BaHMsI B PA3IMYHBIX HAMPABICHUSX U JJIS TIPAKTHYC-
CKOM JIeSATEIbHOCTH, BKJIFOYAs MPEIOIaBaHHEe MAaTEMATUKH, MaTeMaTUYeCKUE WCCIICIOBAHUs, pPa-
0oty B chepe HHPOPMAITMOHHBIX TEXHOJIOTHIA U AP.»;

— «B OCHOBHOM OOIIIEM U cpeiHeM o01ieM 00pa30BaHUU HEOOXOJMMO MPEyCMOTPETh MOATOTOBKY
00yJaronmxcsi B COOTBETCTBUU C MX 3alIPOCaMU K YPOBHIO TOATOTOBKHU B cpepe MaTeMaTuueCKoro
00pazoBaHU.

Lenu nzydyeHus: yueOHOTo peIMeTa 00eCeunTh:

- c(pOPMUPOBAHHOCTH MPEACTABICHUIN O COLIMATBHBIX, KYIbTYPHBIX U HCTOPUUYECKUX (haKTOpax
CTAHOBJICHUSI MAaTEMATHKH;

- ¢(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMHUYECKOTO M MaTEMaTHUYE€CKOTO MBIIIUICHHUS,

- ¢(hOopMHPOBAHHOCTh YMECHHI MTPUMCHSTH IMOTYYCHHBIC 3HAHUS TIPU PEIICHUHU PA3INIHBIX 3a-
nad;

- c(hopMHUPOBAHHOCTD MPEACTABICHHUI O MaTEMATHKE KaK YaCTH OOIIEUEI0BEYECKON KYIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMKUCHIBATH M U3YYaTh PeaIbHbIC MPOIECCHI U SIBIIE-
HUSL.

N3yuenne mareMaTuku Kak npoduiibHOM 00111e00pa3oBaTeibHON yueOHON AUCITUTUIMHBL,
YUUTHIBAIONIeH crenuduky ocBamBaeMbix cTydeHTamu mpodeccuit CIIO mnu crenuanbHOCTH
CIIO, obecrieunBaeTrcs:

* BBIOOPOM Pa3IMUHBIX MOIX00B K BBEJACHUIO OCHOBHBIX IMOHSTHIA;

* (hopMUpPOBAHUEM CHUCTEMBI YUEOHBIX 3a/laHui, oOecrieunBaromux 3(hPEeKTUBHOE OCYIIECTBICHUE
BBIOpaHHBIX [IENIEBBIX YCTAHOBOK;

* oOoraIeHreM CreKTpa CTUiIeH y4eOHON NeITeIbHOCTH 3a CYET COTJIACOBAHUS C BEAYIIUMHU JICsi-
TETbHOCTHBIMU XapaKTePUCTUKAMH BBIOPAHHOM CIIelUaTbHOCTH.

1.4. Ilnanupyemble pe3y/IbTAaThl OCBOCHHA Y4eOHOI0 peaMera

OcBoenue cozepkanusi yueOHoro npeamera «MareMaTukay o0eCreunBaeT JOCTHKEHUE 00Y-
YAIOMMMHUCS CIEAYIOIINX Pe3y/JdbTATOB:

* TUYHOCMHBIX:

— c¢(hOpPMHUPOBAHHOCTD MPEICTABIICHUN O MaTeMaTUKE KaK YHUBEPCAIHHOM SI3bIKE HAYKH, CPE/I-

CTBE MOJEIIMPOBAHUS SABJICHUI U MPOIECCOB, UJIESIX U METOJaX MATEMATHUKU;

— MOHUMAaHWEe 3HAYMMOCTH MaTEMaTHUKH JUIsl HAYYHO-TEXHUYECKOTO Mmporpecca, chopMupoBaH-

HOCTHb OTHOIIICHUS K MaTeMaTHKe KaK K YacTH OOIIeueIOBEYECKON KYIbTYphl Uepe3 3HAKOM-

CTBO C UCTOPUEN pa3BUTHUSI MAaTEMaTUKH, YBOJTIOLIMEN MAaTEMAaTHYECKUX HJICH;

— pa3BUTHE JOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaXEHHUsI, aJrOPUTMUYECKON

KYJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM i Oyaymiel mpodeccuo-

HAJIBHOU JIeATEIHLHOCTH, JUIS MPOIOJDKEHUST 00pa30BaHUS U CaMOOOpa30BaHUS;

— OBJIQJICHHME MAaTEMaTUYECKHUMH 3HAHUSMU M YMEHUSIMH, HEOOXOJAMMBIMH B TIOBCETHEBHOM

JKU3HU, JUI OCBOCHHSI CMEKHBIX €CTeCTBEHHO-HAYYHBIX TUCIUIUIMH U TUCIUIUIMH MPoQeccuo-

HAJBHOTO IMKJIA, JIJIS TIOJTydYeHUust 00pa3oBaHUs B 001aCTsIX, HE TPEOYIOMMX YriyOJeHHON Ma-

TEMaTUYECKOM MOATOTOBKH;



— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE caMOOOpPa30BaHMIO, Ha MPOTSIKe-
HUM BCEH JXM3HM; CO3HATEIbHOE OTHOILICHHE K HEMPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO
yCIenHOM MpodecCHOHABHON 1 00IIECTBEHHOM A TELHOCTH,

— TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEIbHOW TBOPUECKOH M OTBETCTBEHHOH JEATEIHHO-
CTH;

— TOTOBHOCTbH K KOJUICKTMBHOW pa0oTe, COTPYAHUYECTBY CO CBEPCTHHKaMU B 00Opa3oBaTelb-
HOM, OOIIECTBEHHO MOJE3HOH, Y4eOHO-UCCIeI0BaTEIbCKONW, TPOSKTHON M IPYTUX BUAAX JEs-
TEIBHOCTH;

MemanpeomMemHnpix:

PeryasitTuBHble yHUBepcaJibHble yyeOHbIe aeiicTus (YVY/):
- YMEHHUE CaMOCTOSTENBHO ONPEAEIIATh LU ACITEIbHOCTA U COCTABIIATH IIJIaHbI JEATEIIBHO-CTH;
CaMOCTOSITEJIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATh JESATEIBHOCTb, HC-
I10JIb30BATh BCE BO3MOJKHBIE PECYPCHI AJIs JOCTUKEHUS ITOCTABJICHHBIX LIEJIEH U pealu3aluu Iia-
HOB JI€ATEIbHOCTH; BEIOUPATDH YCIELIHbIE CTPATEIMH B PA3JIUYHbBIX CUTYaLIUAX;
- BJIaJICHUE HaBbIKAMM II0O3HABATEJIbHOW pe(IeKCHU KaK OCO3HAHMs COBEPIIAEMbIX ACHCTBHM M
MBICIIUTENIbHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHMMU, IPAHUL] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX I103HABATEIIbHBIX 3a7a4 U CPEICTB IS UX JOCTUKCHHUS.

ITo3naBaTenbHBIE YHMBepcaJbHbIe yueOHble AelicTreus (YVY/):
- BJAJICHHE HaBbIKAMH I103HABaTEJIbHOM, y4eOHO-HUCCIIE0BATENLCKOM U MPOEKTHON JesATEeNIbHO-
CTH, HaBbIKaMU pa3pelieHus IpodiieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBLHOMY ITOUCKY
METOJIOB PELICHHs] IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIM4YHbIX METOI0B [IO3HAHMUS,
- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATEIbHOW MH(POPMALIMOHHO-II03HABATEIbHON 1€ATEIbHO-
CTH, BKJIIOYas yMEHUE OPUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHMKAX MH(YOPMALMU, KPUTHUECKU
OLICHUBATh U MHTEPIIPETHPOBATH MHPOPMAITUIO, TTOITYIAEMYIO U3 PA3ITUYHBIX HICTOYHUKOB.

KomMmyHukaTnBHBIC YHHBepcaiabHble yueOHbIe geiicTBus (YY/):

- YMEHHUE MPOJYKTUBHO OOIIATHCS U B3aMMOJIEICTBOBATH B IIPOLIECCE COBMECTHOM €ATEIbHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB JEATEIbHOCTH, 3(PPEKTUBHO pa3peliaTh KOH(PINKTHI;
- BJIaJIEHUE S3BIKOBBIMH CPEJCTBAMU: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pe-
HUS, UCIIOJIb30BaTh aJIEKBATHBIE A3BIKOBBIE CPE/CTBA;

* NPeOMEmHbIX:

— c(OpMHUPOBAHHOCTH TPEACTABICHUI O MaTeMaTHUKE KaK YaCTH MHUPOBOU KYJIbTYPhl U MECTE
MaTeMaTHUKH B COBPEMEHHOW IMBWIM3ALMH, COcO0aX OMMCAaHUS SIBIEHUI peabHOro MHUpa Ha
MAaTEMATUUYCCKOM SA3BIKE,

— c(hopMUPOBAHHOCTH MPEACTABICHUN O MAaTEMaTUYECKHX MOHATUAX KaK Ba)KHEHIINX MaTeMa-
TUYCCKHUX MOACIIAX, IMTO3BOJIAIOIIUX OIMMUCBIBATH U M3Yy4YaThb PAa3HBIC MMPOUECCCHI U ABJICHUSA; IIOHUMA-
HUE BO3MOYKHOCTH aKCHOMAaTHYECKOT0 TIOCTPOEHUSI MaTEMAaTUUECKUX TEOPHIA;

— BJIaJICHHE METOJAaMHU JI0Ka3aTeIbCTB U AJITOPUTMOB pPEIICHUs, YMEHHE UX IPUMEHSITb, [IPOBO-
JUTh J10Ka3aTeIbHbIE PACCYKIEHUS B XOJE PEIICHU 3a/1a4;

— BJIQACHUC CTAaHAAPTHBIMU MPUEMaMH PCIICHHA pAallMOHAJIBHBIX W UPPALMOHATIbHBIX, ITOKa3a-
TENbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKNUX YPABHEHUM U HEPABEHCTB, UX CUCTEM; MCIIOIb30BA-
HHUC T'OTOBBIX KOMIIBIOTCPHBIX IIPpOTrpaMM, B TOM YHUCIIC JIA IMOUCKA IMyTHU PCIICHHA W WUIIJIOCTPaA-
LIUY PELICHNs] YPAaBHEHUI U HEPABEHCTB;

— c(hOpMUPOBAHHOCTH TPEACTABICHU 00 OCHOBHBIX MOHATHIX MAaTEMAaTHYECKOTO aHAIN3a W
UX CBOMCTBAaXx, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MoBeieHUE (HYHKINH, UCTIOIb30BaHUE MOTY-
YeHHBIX 3HAHUHU IJId OIMMCaHUs U aHaJIn3a pC€aJIbHBIX 3aBI/ICI/IMOCTeI71;

— BJIaZICHHE OCHOBHBIMU MOHATHUAMHU O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTy-
pax, uX OCHOBHBIX CBOﬁCTBaX;

- cOPMHUPOBAHHOCTh YMEHHS PAaCIO3HABATh FeOMETpUUECKUE (PUTYPHI HA YepTEexKaxX, MOICIAX
U B pEaIbHOM MHpE; MPUMEHEHHE M3YYEHHBIX CBOICTB reOMETpUUYECKUX (QUryp U GOopMyJ UL
pEIIEeHNsI TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COIECPKAHUEM;



— c(OpMHUPOBAHHOCTH IMPEICTABICHUNA O MPOLECCaX M SBJICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHPE, OCHOBHBIX HMOHSTHSAX JJEMEH-
TapHOM TEOPUU BEPOSTHOCTEH; YMEHUH HAXOAUTh U OLIEHUBATh BEPOSTHOCTU HACTYIUICHHS COOBI-
TUW B IPOCTEHUIINX MTPAKTUYECKUX CUTYALIUSAX U OCHOBHBIE XapAaKTEPUCTUKH CIyYaHBIX BEJIUYMH;

— BJIQJICHUE HAaBBIKAMH MCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU pELICHUU

3azay.

- ¢()OpMHUPOBAHHOCTD MPEACTABICHUI 0 HEOOXOJMMOCTH JOKA3aTeNbCTB PU 0OOCHOBAHUHU Ma-
TEMAaTUYECKUX YTBEPKICHHUI U POJIM aKCUOMATHKHU B IIPOBEACHUU JAETYKTUBHBIX PACCYXKICHUM;

- c(hopMHPOBAaHHOCTh MOHSATHUIHOTO ammapara 1o OCHOBHBIM pa3JiellaM Kypca MaTeMaTHUKH;
3HaHUU OCHOBHBIX TeopeM, (GOPMYIT U YMEHHUS UX MPUMEHSITb, YMEHUS JOKAa3bIBaTh TEOPEMBI U
HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

- cOpMUPOBAHHOCTh YMEHUI1 MOJICIUPOBATh peaibHble CUTYallMU, UCCIIEIOBATh MOCTPOSCHHbBIE
MOJIEJIA, UHTEPIIPETUPOBATH ITOJIYYCHHBIN pe3yibTaT;

- chopMHpPOBAaHHOCTH MPEACTABICHHUI 00 OCHOBHBIX MOHATUSAX MAaTEeMaTHYECKOTO aHaIN3a U UX
CBOICTBAaX, BIIAJICHUE yYMEHHEM XapaKTePH30BaTh IMOBeIEHHE (YHKUIWH, MCIIOIB30BaHUE TOTY-
YEHHBIX 3HAHU 17151 OMMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIQJICHHE YMEHMSIMHU COCTABJICHUS BEPOSTHOCTHBIX MOJEIIECH IO YCIOBHIO 337a4d U BBIYHC-
JICHUS BEPOSATHOCTU HACTYIUICHHSI COOBITUH, B TOM YHCIIe C TpUMEHEeHnEeM (HopMys KOMOMHATOPHU-
KM ¥ OCHOBHBIX TEOPEM TEOPUHU BEPOSATHOCTEH; MCCIEAOBAHMUSA CIyYalHBIX BEJIMYUH II0 UX pac-
MIPEACIICHHUIO.

1.5. Kosim4ecTBO 4acoB Ha 0cBOeHHe padoueil mporpaMMbl y4eOHOI0 npeaMera

MakcumanbHas yueOHas Harpy3ka o0ydaromierocst - 435 4acoB, B TOM YHCIIE:
- o0s13arenbHas ayauTopHas yaeOHast Harpyska (Bcero) - 295 4acos;

- caMocTosITeNbHas yueOHas padota obyuaromerocs - 140 gacos.

2. CTPYKTYPA U COAEPKAHUE YYEBHOT' O IIPEIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUABI y41e0HOI padoThI

Buj yueOHoii padoThl O0bem yacoB
MakcumanbHas yuyeOHasi Harpy3ka o0yJaromerocs 435
Obs3arenbHas ayJUTOpHas ydeOHas Harpy3Ka(Bcero), 295
B TOM YHCIIE:
MPAKTUYECKHUE 3aHITHS 0
71a00paTOpHBIE 3aHATHUS 0
KOHTPOJIbHBIE pabOTHI 13
VH/IMBUYaJIbHBIA TPOEKT 0
CamocrosiTenpHas yaeOHas paboTa 00yJaronuxcs 140
[TpomexyTouHas arrectanus B popMe — IK3aMeHa

2.2. Conep:xaHue y4eOHOI0 npeamera

[TpodumibHas cocraBisfoOmas OTpakaeTcs B TPEOOBAHUAX K IOATOTOBKE OOYy4aromIUXCs B
YacTH:
— o0ueit cucTeMbl 3HaHUM: coJlepKaTeIbHbIE IPUMEPHI UCIIOIb30BaHUs MaTeMaTHye-
CKUX UJeH U METOJIOB B MPO(PECCUOHATLHOMN IEATEIbHOCTH;
— YMEHHMi: pa3iu4ue B YpOBHE TPeOOBAHUHM K CIOXHOCTH IMPHUMEHSEMBIX aJrOPHUT-
MOB;
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— TPaKTHYECKOTO HCIOJIb30BAaHUS MPHOOPETCHHBIX 3HAHUN W yMEHUWI: WHAMBHUIY-
QJIBHOTO Yy4€OHOTI'0 OIbITa B IOCTPOSHUH MAaTEMAaTUUYECKUX MOJIETIEH.
Copepxanne y4eOHOW IMCUUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU COJEpKa-
TEJIbHBIMHU JIMHUSAMH 00y4€HHs] MaTeMaTUKE:

— aneebpauveckas IUHUs, BKIIOYAMONAS CHUCTEMAaTU3allMI0 CBEJEHUH O 4YHCIIaxX; U3yuyeHUe
HOBBIX U 00001IeHHE paHee U3yUEHHbIX onepaluii (BO3BEACHUE B CTENEHb, U3BJICUEHNUE KOPHS,
JorapupMHpPOBaHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC U OOpaTHbIe K HUM); U3y4eHHE HO-
BBIX BUJIOB YHMCIIOBBIX BBIPXKEHUU U (DOPMYJ; COBEPIICHCTBOBAHHE NMPAKTUYECKUX HABBIKOB U
BBIYUCIUTENFHON KYJIBTYpBI, PAaCIIMPEHUE U COBEPIICHCTBOBAHUE aNreOpanyecKoro ammapara,
c(OpPMHPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 IPUMEHEHUE K PEIICHUIO MATEMAaTUIECKUX U TPHU-
KJIAJIHBIX 3a/1a4;

— meopemuKo-@yYHKYUOHANbHAS JUHUA, BKIIOYAIONAs CUCTEMAaTH3aLUI0 U PacUIMPEHUE CBe-
JeHUH O (YHKIUSAX, COBEPIICHCTBOBAHWE TIpaUYECKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH
UACSIMU M METOJaMHU MaTEeMaTHMUYECKOIo aHajn3a B 00beMe, MO3BOJISAIOIIEM HCCIIEAO0BATh dje-
MEHTapHbIe (YHKIUU U PEIIaTh MPOCTEUIINE TeOMETPUIECKUE, PU3NIECKUE U APYTHe PUKIAI-
HBIE 33]1a4H;

— JUHUA YPAGHEHUU U HepaseHCcme, OCHOBaHHAs HA IIOCTPOCHUH U UCCIIEJIOBAHUHM MaTEMAaTH-
YECKUX MOJIEJIEH, IEPECEKAIOIAsACs ¢ alNredpanyeckoi U TeOpeTUKO-()yHKIIMOHAIbHON JIMHUSAMU
U BKJIIOYAIONIasi pPa3BUTHE W COBEPIICHCTBOBAHHME TEXHUKU anreOpanmdyecKux IpeoOpa3oBaHUit
JUI pellleHHs] YpaBHEHUH, HEPABEeHCTB U CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH CTPOUTH M HC-
CJIeI0BaTh IPOCTEHUIINE MAaTEMATUYECKUE MOJEIU IIPHU PELICHUH NPUKIAJHBIX 3a/1ad, 3a7a4d U3
CMEKHBIX U CHIEUAJIBHBIX JUCLMILINH;

— eeomempuyieckas IUHUsS, BKIOYAOLIAs HAIJIAIHbIE IPEACTABICHUs O IPOCTPAHCTBEHHBIX
durypax u uzyuyeHue UX CBOMCTB, (JOpMUPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOIO BOOOpaxe-
HUS, Pa3BUTHE CIIOCOOOB T€OMETPUUYECKHX M3MEPEHHH, KOOPIUHATHOTO U BEKTOPHOTO METOJIOB
JUISl pEIIEHNs] MaTEMaTUYECKUX U NPUKJIAJHBIX 33/1a4;

— cmoxacmuyeckas MUHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOMHATOPHBIX YMEHH, MpencTas-
JIEHUH O BEPOATHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTAX OKPYKAIOLIETO MUPA.
[TpoduibHas cocraBisoNIas OTpakaeTcs B TpeOOBAHUAX K MOJATOTOBKE OO0YYarolIUXCs B

YacTH:

— o011el crucTeMbl 3HaHUM: cojiepiKaTeNbHbIe IPUMEPBI UCIIOIb30BaHUS MaTEMAaTUIECKUX HIeH
Y METOJIOB B NPO(PeCcCHOHAIBHOM 1eATeNbHOCTH;

— YMEHMI: pa3inune B ypoBHE TpeOOBaHUN K CIIO)KHOCTH MPUMEHSEMBIX aJITOPUTMOB;

— MPAaKTUYECKOTO HCIOIb30BaHUS NMPUOOPETEHHBIX 3HAHWNW M YMEHHI: WHIMBUIYaIbHOTO
y4eOHOTO OIbITa B MOCTPOEHUH MAaTeMaTHYECKHX MOJEJeH, BBIMOIHEHUH HCCIEeI0BATENbCKUX U
MPOEKTHBIX paloT.

Taxkum 06pa3zom, MporpamMma OpUEeHTHPYET Ha MPHUOPUTETHYIO POJIb MPOLIECCYAIbHBIX XapaKTe-
PUCTHK y4eOHOM paboThl, 3aBUCALINX OT MPOoGuIIsl MPoPecCHOHATBHON MOATOTOBKU, aKIIEHTUPYET
3HaYeHHE MOJIyYEHHs OIbITA UCIIOIb30BAHUA MAaTEMATUKU B COJIEPKATENbHBIX U MPO(ecCHoHANb-
HO 3HAYMMBIX CUTYaIUsAX [0 CPABHEHUIO C (DOPMAJIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMU XapaKTe-
pPUCTUKAaMU 00y4eHUsI.

IToBTOpEHUE MIKOJIBHOIO Kypca
Llenbie u pannoHanbHble yncna. [lelictButensHble uncna. [IpeobpazoBanue anreOpanyeckux
BbIpaxkeHU. Pemenne ypaBHeHuil. Pemenue HepaBeHcTB. ['paduku GyHKINHA.
Tpuronomerpnuyeckne QyHKIUM U TPUTOHOMETPHYECKHE YPABHECHHUS

Panuannas mepa yrina. BpamarensHnoe apmxkenne. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YK C-
na.

®opmynbl npuBeaeHus. @opmMyibl cinoxenus. Popmyiibl yABOEHUS. Popmynbl NOJOBUHHO2O
yena.



[IpeoOpa3oBaHue CyMMbI TPUTOHOMETPHUECKUX (DYHKLUN B MPOU3BEICHHUE U MPOU3BEICHUS B
CYMMYy. Buipasicenue mpuconomempuueckux @yHKyuti uepe3 maneeHc NoJI08UHHO20 aApeyMeHmd.
[Tpocreiiiie TPUrOHOMETPUUECKUE ypaBHEHUS. [Ipocmetiwiue mpucoHomMempuieckue HepageH-
cmea.

OOpaTHble TpUrOHOMeETpHYecKUe (PYHKIMU. APKCUHYC, apKKOCHHYC, apKTaHTCHC.

Ilpakmuueckue 3anamusn

PanuanHblil METO M3MEpEHUs YIJIOB BpAIEHUs U CBS3b C rpalycHONl Mepoil. OCHOBHBIE TpU-
TOHOMETPUYECKHE TOXIECTBA, (POPMYJIbI CIOKEHUS, YABOCHUS, NpeoOpa3oBaHUe CyMMbl TPUIO-
HOMETpUYECKHX (DYHKIMHA B MPOM3BENEHHUE, MPEoOpa30BaHMUE MPOU3BEICHHUS TPHUTOHOMETpHYE-
ckux (QyHkuuii B cymmy. Ilpocreiiime TpuroHoMeTpu4eckrue ypaBHEHUS! U HEPaBEHCTBA.

®yukuuu. O0acTh ompeneneHuss U MHOXKECTBO 3HAYCHWIA;, rpaduk (QyHKIHUU, TOCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMH.

CaoiictBa (pyHknun. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OIPAHUYEHHOCTH, MEPUOAUY-
HocThb. [IpoMexxyTku Bo3pacTaHusi M yObIBaHMS, HauOOJbIllee M HAaUMEHbLIEEe 3HAYCHUs, TOUKH
skcTpemyMa. I'paduueckas mHTepnperanus. [IpuMepsl (QyHKIMOHATBHBIX 3aBUCHMOCTEH B pe-
JIBHBIX MpoLieccax U ABICHUAX. Apu(MeTndecKre onepanuy Haa QyHKIHSIMU.

CrnoxHast GpyHKIUS (KoMro3unus). [lousmue o HenpepvleHOCMU OYHKYUU.

Oopatubie ¢ynkuuu. Obracmv onpedeneHuss u 0b61ACMb 3HAYEHU 0OPAMHOU DYHKYUU.
I'paghux obpamnou ¢hynxyuu.

OOpatHble TPUrOHOMETpUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHIeHC.

Onpenenenns GyHKIMNA, IX CBOWCTBA U TPaPUKH.

[TpeoOpa3oBanus rpaduxos. [lapanienbHblil nepeHoc, CUMMETPHsI OTHOCUTEIBHO Ocell Koop-
JMHAT U CUMMETPHsI OTHOCUTEIFHO Havajla KOOPIMHAT, CHMMETPHS OTHOCUTENBHO MPSIMOH y = X,
pacTshKEeHHE U CKaTue BAOJb OCel KOOpIMHAaT.

Ilpakmuueckue 3anamusn

[TpuMepbl 3aBUCHMOCTEH MEXIy NEPEMEHHBIMH B PEATbHBIX MPOLECCaX M3 CMEKHBIX TUCITHU-
wivH. Onpexnenenue ¢pyukuuil. [loctpoenue u urenune rpagukon pynkuuil. Mccnenoanue GyHk-
uy. CBOHCTBa JTUHEHHOM, KBaJpaTW4HOM, KYCOYHO-TMHEHHONH M APOOHO-IMHEHHON (GyHKUIUH.
HenpepsiBable u nepuoandeckue pyHkuuu. CBoiicTBa U rpaduku CHHYca, KOCUHYCA, TAHTEHCA U
koTaHrerca. O6patHble QyHKIMM W uX rpaduxu. OOpaTHble TPUTOHOMETPUYECKHE (YHKIIHU.
[TpeoOpa3zoBanus rpaduka ¢pyHkuuu. 'apmonndeckue konebanus. [Ipuknaaneie 3anaun. Tpuro-
HOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, CUCTEMBI TPUTOHOMETPHUYECKUX ypaBHeHHH. Perenne
3aJa4 MPOM3BOACTBEHHOTO coJiepkaHus. Pernenne 3amad mpou3BOJICTBEHHOTO cojepykanus. [lo-
cTpoeHue rpaduKoB C MOMOIILI0 KOMIbIOTepHOI mporpammbl Advanced Grapher. [Ipumepst pe-
HICHUS] TPUTOHOMETPUYECKUX YPaBHEHHWH W CHUCTEM YpaBHEHHH C HMCIIOJIB30BAaHHEM KOMIIBIOTEP-
HbIX nporpamMM LoviOtvet, Universal Math Solver (UMS) - VHuBepcanpHblii MaTemMaTuuecKuit

Pemarenn.
IMapa/1eJIbHOCTH B MPOCTPAHCTBE

AkcuroMsl crepeoMeTpun. CeacTBUsI U3 AaKCHOM.

B3anMHOe pacnosiokeHue JByX NpsMBIX B IpocTpaHCTBe. [lapamiensHOCTh NPSMOM U IIOCKO-
CTH.

[TapannensHOCTH IOCKOCTEN. CBOMCTBA MAPATIIETBHBIX TIIIOCKOCTEH.

IlepnieHAMKYJISIPHOCTH B IPOCTPAHCTBE
[lepnenaukynsapHocTh NpsAMbIX. [lepneHAnKYISIpHOCTh NPSAMON U IUIOCKOCTU. CBSA3b MEXKIY
NEPIEHIUKYJIAPHOCTBIO U NAapAJJICIIBHOCTBIO. [lepneHauKymsap U HaKIOHHAA. YTOI MEXKIY Ips-
MOH U IIJIOCKOCTBIO. TeopeMa o0 Tpex meprneHaukyispax. [Byrpanssiii yroia. Ilepnenauxyssip-
HOCTb JIBYX IIJIOCKOCTEH.



Ilpakmuueckue 3anamusn

[Tpu3Haky B3aMMHOIO PACIOJIOKEHHS NPAMBIX. YTOJI MEXIY NpsAMbIMHU. B3aunMHOe pacmono-
JKEHHUE NPSAMBIX U IUVIOCKOCTEH. [IepneHauKysap U HaKJIOHHAs K IJIOCKOCTH. YTOJI MEXKAY MPSMOU
U IUIOCKOCTBIO. TeopeMbl O B3aMMHOM DPACIIOJIOKECHUM INPSAMOM M IIOCKocTH. Teopema o Tpex
NEPIEHIUKYIIAPAX.

IIpu3Haky ¥ CBOMCTBA NapaJlJIEIbHBIX U NEPIEHANKYIIPHBIX INIOCKOCTEN. PaccTostHue OT TOY-
KM J10 IUIOCKOCTH, OT IPSIMOM 10 IIJIOCKOCTH, PACCTOSTHUE MEXAY IJIOCKOCTSMHU, MEXAY CKPEILU-
BAIOLIMMUCS MPSAMBIMHU, MEXy IPOU3BOJIBHBIMU (DUT'YpaMH B IPOCTPAHCTBE.

[TapannensHOe NPOEKTUPOBAHKUE U €r0 CBOICTBA. Teopema o niowaou opmo2oHanNbHOU nPoeK-
Yuu MHO20y201bHUKA. B3anMHOE pacnookeHne IpOCTPaHCTBEHHBIX (BUryp.

KoopauHatsl 4 BEeKTOPbI

[TpsimoyronbHast (ekapToBa) cucTeMa KOOpAMHAT B mpocTtpaHcTBe. Dopmyna paccTOSIHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, NIOCKOCMU U NPAMOU.

BekTopsl. Moayne Bektopa. PaBeHCTBO BeKTOpOB. Ci105K€HHE BEKTOPOB. Y MHOXKEHUE BEKTOpA
Ha yuciio. PaznojkeHue BEKTOpa IO HaNpaBlIEHUSM. YTOJN MEXAy AByMs Bekropamu. [Ipoexius
BeKkTOpa Ha ocb. KoopauHatel BekTopa. CKalnsipHOE POU3BEICHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PELLIEHUU MAaTEMAaTUYECKUX U IPUKIIAJHBIX 3a/a4.

Ilpakmuueckue 3anamus

Bekropsl. JleiicTBus ¢ Bektopamu. JlekapToBa cUCTEMa KOOPJIHUHAT B IMPOCTPAHCTBE. Y paBHE-
HUE OKPYKHOCTH, c(epbl, IIIOCKOCcTH. PaccTosHue mexny Toukamu. [[eficTBus ¢ BeKTOopamu, 3a-
JaHHBIMU KoopauHaTamu. CKalsipHOE NTPOU3BEACHNE BEKTOPOB. BekTopHOE ypaBHEHUE NPAMON U
MJI0CKOCTH. Mcroap30BaHte BEKTOPOB MPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHUU.

IMpousBoanas pyHKuumn

IocaenoBarenbHocTH. CrIOCOOBI 32/1aHUS M CBOMCTBA YMCIIOBBIX MTOCIIETOBATEIHLHOCTEMH.

Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU 02PAHU-
yenHol nociredosamenvhocmu. CyMMUPOBaHHE TOCTeAoBaTeIbHOCTEeH. beckoneuHo yObIBaromas
reoMeTpHUUEeCcKasl IPOrpeccus U ee cymma.

IIpoussonnas. Ilpupamenue aprymenrta ¢yHkuuu. Onpenenenue npousBoaHoil. Ilpasuna
BBIUNCJICHUs] IPOM3BOAHOM. [Ipon3BoaHbEIE CyMMBI, pa3HOCTH, NIPOU3BEACHHUS, YacTHOrO. IIpouns-
BO/HAs CIOXHOU (QyHKIMH. [IpomsBojgHas TpuUroHoMeTrpuueckux (GpyHKUuH. [lpoussoonvie 00-
PAamHoU hYHKYUY U KOMRO3uyuu QyHKyuu.

Ilpakmuueckue 3anamusn

YucnoBas MoCieq0BaTeNIbHOCTh, CIIOCOOBI €€ 3a/1aHus, BBIYUCIICHUS YWICHOB MOCIEI0BATENbHO-
ctu. [Ipenen nocnenoBaTenbHOCTH. beckoHeuHO yObIBarolas reoMeTpruyecKkas Iporpeccus.

[TpaBuna u popmynsl quddepeHupoBaHys, TA0INIA TPOU3BOAHBIX JIEMEHTAPHBIX (QYHKIUH.

[TponsBonHas TpuroHoMmerpudeckux (pyHkuii. HaxoxaeHue mpou3BOIHBIX, HCIONB3YsI KOM-

neloTepHyto mporpammy Universal Math Solver (UMS) - YauBepcansubiii MaTematnueckuii Pe-
aTesb.

IIpumeHeHne Npon3BOAHOIN U NepBO0OpPa3HOIT

[Tonatue o nmpou3BOAHON (YHKIINHU, €€ TeOMETPHUUECKUIl U (U3NUEeCKUl CMBICI. YpaBHEHUE
KacaTenbHOH K rpa¢uky ¢pyHkuuu. [IpumMeHeHne npou3BOIHON K UCCIIEN0BaHUIO (PYHKIUI U 1MO-
cTpoeHuto rpaduxoB. IIpumepsl UCMONB30BaHUS NMPOU3ZBOAHON JUIS HAXOXKACHUS HAWUIYYIIEro
pelieHus B MPHUKJIAIHBIX 3aqadax. Bropas mpou3BoiHas, ee reoMeTpuyecKuil U (Qu3ndecKuit
cmbica. HaxoxaeHue ckopocTu Aiisi mpolecca, 3agaHHoro popmynoit u rpagukom. [Ipumenenue
ONpPEACTICHHOIO0 MHTEerpaia Jyisi HaXOXKICHHS IUIONAAy KPUBOJMHEWHOW Tpaneunn. dopmyna
Hrrorona—JleiiOnuna. [Ipumepbl npuMeHeHNs! HHTETpajia B PU3UKE U TEOMETPUH.

IlIpakmuueckue 3anamus
[IpounsBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUIN CMBICI TPOU3BOIHOM.
VYpaBHeHne kacaTtelnbHOU B o0mieM Buje. MccneqoBanrue GyHKIMH ¢ TTOMOIIBIO MPOU3BOTHOM.
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Haxoxnenne HanOoJbI11ero, HAMMEHBIIETO 3HAYEHUS U SKCTPEMAIbHBIX 3HAUEHUH (QyHKIUH.

Wuterpan u nepsooOpasznas. Teopema HproTona—IJleitoauna. [lpumenenue uHTerpana K Bbl-
YHUCIICHUIO (PU3MYECKUX BEIWYHH M IJIonIaaei. Pemenue 3amay mpou3BOICTBEHHOTO COCPKAHUS.
Pemenne 3ama4 npoM3BOJACTBEHHOIO COJEpPKaHUA. BBINONHEHNE YIPa)KHEHUM, UCIONB3Ys KOM-
nbIOTepHYIO Iporpammy Solver 1.1.

MHororpaHHMKH
Bepmunsl, pebpa, rpanu MHOTOTrpaHHuKa. Pazeepmka. Muocoepannvie yenvi. Boinykivie MHO-

eoepannuku. Teopema dunepa.

[Ipusma. [Ipsimast u naxnonnas npusma. [pasunbnas npusma. [apamnenenunes. Kyo.

[Tupamuna. [IpaBuinbpHas nupamua. YcedeHHas nupamuaa. Terpasap. CuMmMmerpun B KyoOe, B
napajuienenunene, B npusme u nupamue. Ceuenus Kyoa, Ipu3Mbl U MUPAMHU/IBI.

[IpencraBienue o nMpaBUIBLHBIX MHOTOIpAaHHUKAX (TeTpadipe, KyOe, OKTarape, AOJeKarape U
HKOCadIpeE).

®dopmynsl 00beMa Ky0a, TPSIMOYTOJIBHOTO TIapaJuIeIICIHIIe 1a, TIPU3MBI, ITAPAMUIBL.

Ilpakmuueckue 3anamus

Paznuunbie Buabl MHOTOrpaHHUKOB. X n300pakenus. CeueHusi, pa3BepTKU MHOTOTPAaHHUKOB.
[Tnomane nmoBepxHocTu. Buasl cumMmeTpuii B mpoctpancTBe. CUMMETPHUsST MHOTOTPAHHUKOB. BbI-
qrclieHue Tuionianei u oobeMoB. Pemenne 3a1au npou3BOACTBEHHOTO cojiepkanus. Pemenue 3a-
Jla4, UCTIOJIB3Ysl KOMITBIOTEPHYIO nporpamMmy Pacuérel mo maremaruke 1.0.

Tesia M MOBEPXHOCTH BpallleHUsA

[{unuaap 1 KoHYC. YcedeHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yro-
uiasi, pa3BepTka. OceBble CEUEHUS U CEUEHHUS], TapalIeNIbHbIe OCHOBAHMIO.

lap u cdepa, ux ceuenus. KacarenapHas mI0cKoCTh K cepe. PopMyIibl IUIOMIAIN TOBEPXHO-
cTell nunuHapa 1 konyca. @opmMyinel 00beMa 1apa U miomaan cepsl.

Ilpakmuueckue 3anamus

Pasnuunsie Bumael Ten BpameHus. Mx uzoOpaxkenus. CeueHHs, pa3BEpTKH Tel BpalllCHUS.
[Inomane noBepxHocTH. Bunbl cummeTpuii B mpoctpancTBe. CuMMeTpus Tell BpalieHus. Beruuc-
JIeHUE TUIoNIaie U 00beMoB. Pemenue 3a1a4 mporu3BOACTBEHHOTO coiepkanus. Pemenue 3anay,
HCIIOJIb3Ysl KOMIIBIOTEPHYIO NporpaMmMy Pacuérel no matematuke 1.0.

IToxa3atenbHas, Jorapugmuyeckas M cTeneHHAss QyHKIUA

Kopuu u crenenu. KopHu HaTypanbHOM CTeNeHM U3 uncia U UxX cBoiicTBa. CTeneHu ¢ paluoHalb-
HBIMH ITOKa3aTeNsIMH, UX cBOMcTBA. CTENEHM ¢ EHCTBUTENIBHBIMU MTOKa3zaTensiMu. CBONCTBA CTENIEHU
C IEVCTBUTENBHBIM ITI0KA3aTEIEM.

Jlorapudm. Jlorapudm ynciaa. OCHOBHOE JOTapU(PMHUECKOE TOXKIECTBO. JlecATUUHBIE M HATy-
panbHble orapudmsl. [IpaBuna nelicteuii ¢ norapudpmamu. [lepexoa kK HOBOMY OCHOBaHUIO.

[IpeoOpa3oBanue panMOHAIBHBIX, UPPALMOHAIBHBIX CTEMEHHBIX, TOKA3aTeIbHBIX U JIOTapu(pMHU-
YyecKuX BbIpakeHuM. Onpenenenus: GyHKIMI, UX CBOWCTBA U TpapuKU.

HppaunoHnanbHble, IOKa3aTeNbHbIe U JIorapuMuiyeckue ypaBHeHUs U cucTeMbl. OCHOBHBIE TIpUe-
MBI UX penieHus (pa3iiokeHHe Ha MHOXXHUTENHU, BBE/IEHHE HOBBIX HEW3BECTHBIX, MOJICTAHOBKA, rpadu-
YECKUH METOJ).

UppanmonansHble, MoKa3aTeabHble U JIorapudMuieckie HepaBeHCTBAa. OCHOBHBIE NMPUEMBI HX
pewenus. Miconb3oBanue cBOMCTB U rpadukoB (yHKIMN IpU PELIEHUH YpaBHEHUH U HEPaBEHCTB.

Ilpakmuueckue 3anamus

Apudmernueckue 1eUCTBUS HAJl YUCIAMU, HAXOXKACHUE MPUOIMKEHHBIX 3HAYEHUH BEJIUYMH U MO-
IpeIHOCTel BBIYUCICHUN (a0COMIOTHOM U OTHOCUTENILHON ), CPABHEHUE YUCIIOBBIX BBIPAXKEHUH.

Beruncnenue u cpaBHEHUE KOpPHEW. BbIlonHEHNE pacyeToB ¢ paJuKalaMH.

PemreHne nppanoHaNbHBIX ypaBHeHUN. HaxoeHHe 3HaY€HUN CTENEHEHN C pallMOHAIbHBIMU I10-
kazarensmu. CpaBHenue ctereHeil. [IpeoOpa3oBaHust BeIpaKEHHI, COAEpIKAIUX CTeNeHU. Pemenue
IIOKAa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne npukiaaHbIX 3a1ad.
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Haxoxnenne 3HadueHmi Jorapudma 1mo nporu3BOJILHOMY OCHOBaHMIO. [lepexoa OoT 0HOTO OCHOBa-
HUS K JIpyroMy. Beruucnenue u cpaBHeHue sorapugmos. JlorapubmupoBanre U NOTEHIUPOBAHUE BbI-
paxenuid. [IpubnukeHHbIe BEIUMCICHUS U PELICHUS MPUKIAIHBIX 3a/a4u. Pemenue norapudmuyueckux
YpaBHEHU W HEpaBEHCTB. Pemenune 3amay npou3BOJCTBEHHOTO COJAEpKaHMs. Perienne ypaBHeHUN U
HEPaBEHCTB, UCIOJIb3Ysl KOMITbIOTepHYIO nporpammy Universal Math Solver (UMS) - YHuBepcaibHbIi
Maremaruueckuii Pemmarens u nporpammy LoviOtvet.

JleMeHTbl KOMOMHATOPUKH, TEOPUHN BEPOATHOCTH, MATEMATHYECKON CTATUCTUKH

DJjieMeHTbl KOMOMHATOPUKU. OCHOBHBIC MOHATHS KOMOMHATOPUKH. 3aJaud Ha TMOJCYET YuCiIa
pa3MelleHti, epecTaHoBOK, coueTanuil. Pemenue 3anay Ha nepebop BapuantoB. dopmyna GuHOMA
Herotona. CoiicTBa OMHOMUHANBHBIX KOd(unmenTo. Tpeyronpauk [lackans.

DJieMeHThI Teopuu BeposiTHOcTeil. CoObITHE, BEPOSATHOCTh COOBITHS, CIIOKEHHE U YMHOXKEHUE
BeposiTHOCTEH. [lonamue o Hezagucumocmu cobvimuti. /[uckpemuas ciyyaunas 6eIuduHd, 3aKOH ee
pacnpedenenus. Hucnosvle xapakmepucmuku OUCKpemHou ciyyainou eeaudunvl. [lonamue o 3akone
OobUUX Yucer.

DJjieMeHTbl MaTeMaTH4eckoil crarucTuku. [IpencraBneHue NaHHBIX (TaONHIBI, JUATPaMMBI,
rpaQuKn), eeHepaibHas cOBOKYNHOCHb, 8bl00pKA, cpednee apugmemuueckoe, meouana. llonamue o
3a0ayax Mamemamuideckol CmamucmuKuy.

Pewenue npakmuyeckux 3a0au c npumeHenuem 8epoImHOCHMHbIX MEMOO08.

Ilpakmuueckue 3anamusn

HcTopus pa3BuTHsi KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEW M CTATHUCTUKH U UX POJIb B PA3IUYHBIX
cdepax ueroBeyecKOil kuzHenesTenbHOCTH. [IpaBuina xomOuHaTopuku. PerieHne KOMOMHATOPHBIX
3anad. Pasmemenus, coueranusi U nepectraHoBku. bunom Herotona u tpeyronpHuk Ilackans. [pu-
KJIaJHbIE 3a]]a4H.

Kitaccnueckoe omnpenesieHne BEpOSATHOCTH, CBOWCTBA BEPOSTHOCTEH, T€OpEMa O CyMME BEPOSITHO-
cred. Beruncnenue BepostHocted. [Ipuknannsie 3amauun. [IpencraBneHue ymcnoBbiX AaHHBIX. [Ipu-
KJIaJHbIe 3a7aul. Penienne 3a1a4 mpou3BOACTBEHHOTO COIEPKAHUSI.

Hrorosoe noBropeHue

Pemenne ypaBHeHU U HEpaBeHCTB. TOXAECTBEHHBIE MPEOOPA30BAHUS UPPAIIUOHATBHBIX, CTENEH-
HBIX, HOFapI/I(i)MI/I‘IeCKI/IX, MMOKAa3aTCJIbHbIX, TPUTOHOMETPUUCCKUX BBIpa)I(eHPIfI. MHOI‘OFpaHHI/IKI/I, nux
MOBEpXHOCTU U 00BEMBI. Tera BpallleHus, UX MOBEPXHOCTH U 00bEMBI. [lapaiensHOCTh B MPOCTpaH-
ctBe. [lepnenaukyssipHOCTE B mpocTpancTBe. KoopanHAThI 1 BEKTOPHI.

[TpoGHas mrcbMeHHas SK3aMeHalnOHHas paboTa.

Ilpakmuueckue 3anamusn

[ToBTOpEHME N3YyYEHHOIO MaTepHUaa.

Cooeporcanue c yuemom Paboueii npoepammol 6ocnumanusi:
- BHekiiaccHble MEpONPUATHS 110 MaTEMAaTUKE B paMKax MPeIMETHON JAeKabl;
- Onumnuanas! o npeamety «MareMaTHKay.

Conep:xanue npopubHOM cocTaBIsAONIEH

[IpodunbHoe 0O0ydyenue - cpencto nubdepeHurnanui 1 UHANBUyaIu3alii 00ydeHus, M03BOs-
IOLIETO 3a CYET MU3MEHEHHH B CTPYKTYpE, COJEpXaHWU M OpraHU3allud 00pa3oBaTENILHOIO Ipolecca
OoJiee TOJTHO YYUTHIBATh MHTEPECHI, CKIIOHHOCTH M CHOCOOHOCTH OOYYaIOIIMXCs, CO3/1aBaTh YCIOBUS
I UX O6y‘-IeHI/I$I B COOTBETCTBHU C UX HpO(beCCI/IOHaJ'IBHBIMI/I HHTCpECaMU.

s peanuzanuu npodrIIbHOTO 00yUYeHHsI B TpyIIax MpH U3y4eHUH Kypca MaTeMaTUKU Mo onpee-
JICHHBIM T€MaM BKJIIOYAIOTCS CJIEAYIOIINE BONPOCHI, KOTOPBIE PACCMATPUBAIOTCS KaK MPH MPOXOXKIe-
HHUH MaTepuana, Tak U Ipu pELIeHUH 3a1a4.
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ITapa/u1eIbHOCTE B IPOCTPAHCTBE
AxcuoMsl crepeoMeTpun. CreCTBUS U3 aKCUOM.
B3aumHoe pacnonoxenue IByX IpsMbIX B IPOCTpaHCTBE. [lapaminebHOCTh NPSAMON U MIIOCKOCTH.
[TapannensHOCTh MIockocTell. CBOMCTBA MapalIeNIbHBIX MIIIOCKOCTEM.

IlepnieHAUKYAAPHOCTL B IMPOCTPAHCTBE
[TepnieHauKyIApHOCTD NpsAMBIX. IleprneH uKyIIpHOCTE NPAMON U MIOCKOCTH. CBA3b MEXAY Iep-
IIEHUKYJISIPHOCTBIO M NApaJUICIbHOCTBIO. [IepneHIuKyIsap U HaKJIOHHAsA. YIOJl MEXKAY HPSIMOU U
IUI0CKOCThI0. TeopeMa o Tpex mnepneHauKyisipax. JByrpanHelid yroia. llepneHaMkyiaspHOCTH IBYX
IJIOCKOCTEH.

Ilpakmuueckue 3anamus

IIpu3Haky B3aMMHOIO PacIOJIOKEHUS MPAMBIX. YTOJI MEXIy NpsAMBIMUA. B3anMHOe pacrnosoxeHue
IPSMBIX U IUIOCKOCTEH. [leprnenauKynsap u HaKIOHHAs K INIOCKOCTH. YTOJ MEXAY NPSMOM U IUIOCKO-
cTbl0. TeopeMbl 0 B3aMMHOM DPACIIOJIOKEHUH MPSIMOU U IUIOCKOCTH. Teopema O Tpex NEepHIeHIUKYJIs-
pax.

IIpu3Haky ¥ CBOMCTBA NapaJUICIbHbIX U NEPIEHIUKYIISIPHBIX IUNIOCKOCTEN. PaccTosiHue OT TOYKH 110
IIJIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTH, PACCTOSHUE MEKAY IUIOCKOCTSMH, MKy CKPEIIUBAIOIUMUCS
IPSIMBIMH, MEKAY POU3BOIBHBIMH (PUIYpaMu B IPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowaou opmoconanibHOU npoeKyuu
MHO20Y20NbHUKA. B3aMHOE pacmonokeHue NpoCcTpaHCTBEHHBIX GUTyp.

MHOrorpaHHUKH
Bepmmnebl, pedpa, rpanu MHOTOrpaHHHKa. Pazgepmka. Muocoepannvie yenvl. Boinykivie MHO20-

epanHuku. Teopema Diinepa.

[Tpusma. [Ipsamas u nakronnas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo.

[Mupamuna. [IpaBuibHas nupamuaa. ¥YcedeHHas nupamuaa. Terpasap. Cummerpuu B KyOe, B ma-
paienenumnese, B npu3Me u nupamuae. Ceuenus kyoa, Ipu3Mbl U IHPaMUIbL.

[IpencraBieHue o npaBUIbHBIX MHOIOIPaHHUKAX (TeTpasape, KyOe, OKTadape, A0AEKadipe U UKO-
casipe).

®opmyiel 00beMa Ky0a, IpSIMOYTOJILHOTO NapasiesIenune/1a, Ipu3Mbl, THPAMUIbI.

Ilpakmuueckue 3anamusn

Paznuunble BuAbl MHOTOrpaHHUKOB. VX m3oOpaxenus. CedeHus, pa3BepTKHM MHOTOTPAHHUKOB.
[Tnomanp noBepxHocTu. Buasl cumMmMerpuil B npoctpancTse. CUMMETpUS MHOTOIPaHHUKOB. Borumc-
JeHue miomaaei u oobemoB. Pemenue 3a1a4 Npon3BOACTBEHHOTO COJIEPIKAHUS.

TeJia ¥ MOBEPXHOCTH BpALLICHUS

Hunuuap u KoHyc. YceueHHbI KoHyc. OCHOBaHUE, BbICOTA, OOKOBasi MOBEPXHOCTh, 0Opa3ymolas,
pa3BepTka. OceBble CEUEHU U CEUEHUs, NIapajlIeIbHble OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenbHas miockocts k chepe. @opMyIibl MIOMAIN TOBEPXHOCTEN
IUIUHApA U Konyca. opmyiibl o0beMa 1apa U miomaan chepsl.

Ilpakmuueckue 3anamus

Paznuunbie Bubl Ten BpameHus. x uzobpaxenus. CedeHus, pa3BepTKH Ten BpauleHus. [lnomansb
MMOBEPXHOCTU. Buasl cnmMmerpuii B mpocTpaHcTBe. CUMMETpPHS TENl BpallleHHs. Brrancnenue mioma-
neit u 00beMoB. Pemenue 3a1a4 mpon3BOJACTBEHHOTO COJIEPIKAHMS.

Cooeporcanue c yuemom Pabdoueii npozpammol 60cnumanu:
-BrexkaccHple MEpONIPUATHS TT0 MaTEMATHKE B PAMKax MPEIMETHOHN TEeKaIbl;
- OnuMIua el 1o npeaMmery «MareMmaTHkay.

2.3. lIpumepHbIe TeMbl pedepaToB (10KIa10B)

* HenpepbiBHbIE ApooH.

* [IpyMeHeHHE CII0KHBIX MPOLIEHTOB B AKOHOMHYECKHX pacyeTax.
» [TapanmensHOE TPOEKTHPOBAHME.

» CpeiHue 3HaUCHUS U UX IPUMEHEHHE B CTaTUCTHUKE.
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* BekTopHOE 3a71aHKE NPSIMBIX U MNIOCKOCTEN B MPOCTPAHCTBE.
* Crio’xeHre TapMOHUYECKUX KOJIeOaHHI.

* ['padmueckoe pernreHrne ypaBHEHUH U HEPABEHCTB.

* [IpaBuiibHBIE U TTOJIYIPABUIILHBIE MHOTOTPAHHUKH.
» Konnueckue ceueHus: 1 UX IpUMEHEHUE B TEXHUKE.
* [lonarue nuddepennuana u ero NPUIOKEHUSI.

* CxeMbl MOBTOPHBIX UCIIBITAHUN bepHyiu.

* lccienoBanne ypaBHEHUN U HEPABEHCTB € IaPaAMETPOM.

3. TEMATHUYECKOE IINTAHUPOBAHHUE

3.1. TemaTn4yeckui mian

Ne HaumenoBanue paznena MaxkcuManbHas ydeOHas Harpy3ka oO0ydaro-
/T mierocst /O6beM 00pa3oBaTeIbHOM MPOTPAMMBI
(axaIeMHUYECKUX YacoB)
BCET'O | ob6s3aTtenpHas ayau- CaMocTosTenpHas
TOpHAas yueHas pabota oOyuarone-
Harpyska/Harpyska rocs
BO B3aUMOJICHCTBUU
C NPpEroJaBaTcjIcM
[ToBTOpenue 16 10 6
2 | Tpuronometpuyeckue (GYHKIIUU U TPUTOHO- 78 57 2%
METPUYECKUE YPaBHEHUS
3 | [TapamienbHOCTh B IPOCTPAHCTBE 20 12 8
4 | IleprieHqUKYJIAPHOCTH B IPOCTPAHCTBE 19 11 ]
5 | KoopanHaTel 1 BEKTOpPHI 30 20 10
6 | [IponsBonHas pyHKIUU 28 18 10
7 | llpumeHeHue MpOU3BOIHOW M TIEpBOOOpa3-
Hoi 56 38 18
8 | MHororpaHnHuku 30 20 10
9 | Tena v NOBEPXHOCTH BpAIICHHUS 28 18 10
10 | Iloka3atenbHas, JorapupmMuieckas, CTEIeH-
Hast PyHKIHK 68 54 14
11 | DnemMeHTbl KOMOMHATOPHKH, CTATUCTHKH WU 3 2 10
TEOPUU BEPOSTHOCTEN
12 | UtoroBoe noBropeHune 30 20 10
Hroro: 435 295 140
Ilpomescymounas ammecmayun 6 popme sxzamena
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3.2. XapaKkTepuCcTHKA OCHOBHBIX BUJ0B Y4€eOHOii 1eATeJIbHOCTH CTYA€HTOB

Coaep:xanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BH0B 1eSITEIbHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX JeiicTBHI)

AJITEBPA

ITIOBTOPEHHME IIKOJIBHOI'O KYPCA

O3HaKOMJICHHE C POJIbI0O MaTEMaTHKH B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAIIHOHHBIX TEXHO-
JIOTHAX U MPAaKTUYECKOI! NesITeIbHOCTH.

BrinonHenue apudgMeTHyeckux AeHCTBUI Hall YUCIIaMU, COYETasl YCTHBIE U MMChbMEHHBIE TIpHe-
MBI.

Haxoxxnerne npuOImKeHHBIX 3HAYCHUH BETTHYMH U MOTPEITHOCTEH BRIYHUCICHUH (a0COIOTHON 1
OTHOCHTEIIFHON); CPAaBHEHHE YUCIIOBBIX BBIPAKECHHI.

Haxoxnerne omuOoK B IpeoOpa30BaHMAX U BEIYUCICHUAX (OTHOCHTCS KO BCEM ITyHKTaM IIpO-
TPaMMBI).

TPUTOHOMETPUYECKHE @YHKIIMN U TPUTOHOMETPUYECKHE YPABHEHUMS

OcnosHbie nowsi-
mus

W3yueHne paguaHHOTO METO/IAa M3MEPEHHS YTIIOB BPAILICHUS U

UX CBSI3U C TpaaycHO#l Mepoil. M300paxeHne yriioB BpamleHHS Ha OKPY)KHOCTH, COOTHECEHUE
BEJIMYMHBI YTJa C €T0 PACHOIOKEHHUEM.

dopmynrpoBaHue ONpeNeIeHH TPUTOHOMETPHYECKUX (DYHKIUIL IUIs YIIIOB IIOBOPOTa U OCTPBIX
YIJIOB ITPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U OOBSICHEHHE MX B3aUMOCBSI3H

OcHogHble mpuco-

HpI/IMeHEHI/Ie OCHOBHBIX TPUT'OHOMETPUUYCCKUX TOKACCTB JJId BHIYMCIICHUS 3HAYCHU I TPUT'OHO-

HOoMempuyeckue METpHYECKUX QYHKIIMH 10 OJTHOM U3 HUX
mooicoecmea
Ipeobpaszosanus H3yd4enue OCHOBHBIX (POPMYJ TPUTOHOMETPHH: (POPMYIBI CIOXKEHHS, yIBOCHHS, peodpa3oBa-

npoCmenuux mpuzo-
HOMEMpPUYEeCcKUx Gbl-
padicenuti

HHS CYMMBbI TPUTOHOMETPUUECKUX (DYHKLUI B MPOU3BEJCHNUE U NPOU3BENCHHS B CyMMY M NPH-
MEHEHUE [IPU BBIYUCIICHUU 3HAYEHUSI TPUTOHOMETPUUECKOIO BBIPAYKEHUS U YIIPOILIECHHUS €ro.
O3HaKOMJICHHE CO CBOMCTBAMH CUMMETPHUH TOYEK HAa €AMHUYHON OKPY)KHOCTH U NIPUMEHEHHE UX
JUTS BBIBOZA ()OPMYJT IPUBEACHHS

Dyuxyuu. Honamue
0 HenpepvigHOCMU

dyHryuu

O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOHN, IPUMEPAMH 3aBUCHMOCTEH

MEKIy NepeMEHHBIMH.

O3HaKOMJICHHE C MTOHATHEM TpaduKa, ONpeeIeHNe TPUHAUIC)KHOCTH TOUKH IpaduKy QYHKIHH.
Omnpenenenne 1o Gopmyre npocTeineil 3aBUCUMOCTH, Buaa ee rpaduka. Beipaxenue mo ¢op-
Myne

OJHOW NepeMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpesienieHneM (GpyHKINH, (GOPMYyIHPOBaHKE €ro.

Haxosxaenne obiacTu onpeieneHust 1 001acTH 3HaYeHUH QYHKIIUU

Csoticmea @pyHk-

yuu.
TI'papuueckas un-
mepnpemayusi. IIpu-
Mepol QYHKYUOHATb-
HbIX 3A6UCUMOCMEN 8
PeanbHbIX npoyeccax
U S16/IeHUSIX.
ObpamHuvie ghyHk-
yuu.
Tpueonomempuye-
cKue pynkyuu

O3HakoMJIeHHE C TpuMepaMH (YHKIMOHAJIBHBIX 3aBUCHMOCTEH B pEAlbHBIX IIpoLeccax W3
CMEXXHBIX TUCIUIUINH.

O3HaKOMJICHHE C JOKa3aTeIbHBIMH PACCYKACHUIMH HEKOTOPBIX

CBOWCTB TMHEWHOW M KBaJpaTHIHON (PYHKIHIA, IPOBEIACHNE UCCICIOBAHN JIHHEIHOHN, KyCOYHO-
JMHEHHOU, TPOOHO-THHEWHOW W KBAJAPATHIHON (QYHKIHHA, mocTpoeHne ux rpadukos. [Toctpoe-
HHE ¥ 9TeHne rpadukoB yHKIMH. ViccnenoBanue GpyHKINH.

Cocrasnenne BUAOB (pyHKIHMI 110 JaHHOMY YCJIOBHIO, PEIICHHE 3a]1ad Ha SKCTPEMYM.
BrmonreHue npeobpa3oBanuii rpaduka GyHKIHH

Wzyuenne noustus oOpatHOH (hyHKIMH, ONpelesieHne BHJa M IOCTpoeHne rpaduka oOpaTHON
(hyHKIMH, HAXOXKICHHE ee 00JacTh ompesieieHns W obmacTu 3HaueHWd. [IpuMeHeHne CBOHCTB
(hyHKIMH TIPU MCCIIEJOBAaHUY YPAaBHEHUH M PEIICHUH 33124 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHATHEM CJIO0XHOH (QYHKITHH.

Brruncienne 3HadeHn GYHKIU 110 3HAYCHNIO apTyMEHTA.

OmnpezneneHne MON0KEHUS TOUKH Ha rpaduke 1o ee KoOpAnHaTaM M Ha00O0POT.
O3HakoOMJIEHHE C TOHSATHEM HENpEephIBHON IepHoauyeckoil (QyHKuuw,
CBOMCTB CHHYCa U KOCHHYCAa, IOCTPOESHHE UX IrPpaMKOB.

O3HaKOMJICHHE C MOHITHEM TapMOHUYECKHX KoJIeOaHMI M MpUMepaMu FapMOHUYECKHX KoJieha-
HUH JUTSL OITMCAaHUS IPOLIECCOB B (DM3HKE U JPYTHX 00IaCTIX 3HAHMS.

O3HaKOMJICHHE C MOHSITHEM DPa3pbIBHOW MEpUOJMYECKOH (YHKIHH, (GOPMYIMpPOBaHHE CBOWCTB
TaHI'€HCA U KOTaHT'€HCa, IIOCTPOSHUE UX TPA(UKOB.

[IprumeHerne CBOWCTB (YHKIMI JUTSI CpaBHEHUS 3HAYCHUH TPUTOHOMETPUUECKHUX (PYHKIHUIL, pe-
[IEHUS] TPUTOHOMETPHYECKUX YPaBHEHUI.

IToctpoenwue rpa¢pukoB 0OpaTHBIX TPUTOHOMETPHUIECKUX (DYHKIUH U OTIpeieNIeHHe 110 TpaduKam
UX CBOWCTB.

Brimosaenue npeodpazoBanus rpaduKoB

(dopMmypoBaHHe
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Apkcunyc, apkkocu-
HYC, ApKMaHzeHc
yucna

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHUYECKHUX (DYHKITHH.
Wzyuenne ompeneneHuii apkcuHyca, apKKOCHHYCa, apKTaHTeHca 4uciia, (OopMyJTUpOBaHHE HX,
n300pakeHNe Ha €JUHUYHON OKPY’KHOCTH, IPUMEHEHHE TIPH PEIICHUN YPaBHEHUI

Ilpocmetiwue mpu-
20HOMempu4ecKue

VpagHeHusi u Hepa-

sencmea

Pemenne mo ¢opmysnaM M TPUTOHOMETPHUYECKOMY KPYTy HPOCTEHIINX TPUTOHOMETPHUYECKUX
YpaBHEHMI.

[Iprmenenne oOIMX METOJOB PEUICHHS YpaBHEHUH (IPUBEICHUE K JIMHEHHOMY, KBaJpaTHOMY,
METO]l PA3I0KEHNS HA MHOXKHTEIH, 3aMEHBI NIEPEMEHHOM) IPH PEIICHNH TPUTOHOMETPHIECKUX
YpaBHEHMM.

YMeHHe oTMedaTh Ha Kpyre pelieHus MPOCTEHIIINX TPUTOHOMETPHUECKUX HEPABEHCTB

I'EOMETPHUA

IHapannenvnocms 6
npocmpancmee.
Tlepnenouxynap-
HOCHb 8 NPOCMPAH-
cmee.

DopMyIUpPOBKA U NIPUBEACHHUE A0KA3ATECIbCTB IIPU3HAKOB B3aMMHOI'O PACIIOJIOKEHUS IPIMBIX U
IUIOCKOCTEH. Pacnio3HaBaHue Ha yepTexax U MOJAESAX Pa3/IMYHbIX CIIy4aeB B3aMMHOI'O pacIojo-
JKEHMS MPSMBIX U INIOCKOCTEH, apryMEHTUPOBaHUE CBOUX CYXJAeHUH. DopMynnpoBaHue onpee-
JIEHHWH, IPU3HAKOB U CBOWCTB MapalyIeNIbHbIX U NEPIEHIUKYISAPHBIX INIOCKOCTEN, JBYTPaHHBIX U
JIMHENHBIX YIJIOB.

BrInonaHeHne MOCTPOEHUS YIJIOB MEKAY IPSAMBIMH, IPSMON U IIIOCKOCTBIO, MEXKIY MIOCKOCTIMHU
O ONHCAHMIO U PACIIO3HABAHHE UX HA MOJEIISX.

IIpMeHeHre NPU3HAKOB M CBOWCTB PACIIONIOKEHUS MPSIMBIX U IJIOCKOCTEH MPH PEIIECHUHN 3a1ay.
N3o0pakeHne Ha PUCYHKaX W KOHCTPYHPOBAHUE HA MOJIEIAX MEPIEHANKYIIIPOB U HAKIOHHBIX K
TUIOCKOCTH, TIPSIMBIX, TTapaJlIeNIbHBIX [UIOCKOCTEH, YIII0B MEXKAY NPSMOM U INIOCKOCTBIO U 000C-
HOBAHUE ITIOCTPOCHUSL.

Pemenue 3ama4 Ha BBIYHUCIICHHE TEOMETPUYECKUX BeTHMUUH. ONHUChIBAHUE PACCTOSHUS OT TOUYKU
JI0 IUIOCKOCTH, OT IPSIMOM O IJIOCKOCTH, MEXIY IUIOCKOCTSAMH, MEXAY CKpELMBarOLIMMUCS
NPSMBIMH, MEXY IIPOU3BOJIBHBIMU (DUTYpaMu B IIPOCTPAHCTBE.

DopMynHpOBaHNE W JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX(TEOPEM CYIECTBOBAHUS,
CBOICTBA).

N3o0paxkeHne Ha depTekax M MOJEISIX PacCTOSHHSA M 00OCHOBaHME CBOMX CyxaeHHH. Omperne-
JICHUE W BBIYHCICHUE PACCTOSHUM B mpocTpaHcTBe. [IpumeHnenne GopMys u TeopeM IUIaHUMET-
pHH IJIS pEIICHUs 3a/1a4.

O3HaKOMIIEHHE C IOHATHEM MapajuIeIbHOTO MPOEKTUPOBAHUS U €T0 cBolicTBaMu. dopMynupoBa-
HUE TEOPEMBI O IUIOLIAHA OPTOrOHAIBLHOM IPOEKIIMY MHOTOYT'OJIbHUKA.

IIpumenenue Teopuu 11 000CHOBAHUS OCTPOCHUH U BBIYUCICHUH.

ApPryMEHTHPOBaHHE CBOMX CYXK/ICHHH O B3aMMHOM PacIOJI0KEHHHU POCTPAHCTBEHHBIX puryp

Mmnozoepan-
HUKU

OnucaHue U XapakTePUCTHKA PA3IMYHBIX BUJOB MHOTOIPAaHHUKOB, IEPEUHCIICHHE UX 3JIEMEHTOB
U CBOMCTB.

N300pa’keHre MHOTOTPAaHHUKOB U BBINOJIHEHHE MTOCTPOSHHS Ha M300PaXEHUAX M MOJENAX MHO-
TOrPaHHUKOB.

Brruncnenue TMHEHHBIX 3JIEMEHTOB | YIJIOB B IIPOCTPAHCTBEHHBIX KOH(PUTYypanusix, apryMeHTH-
POBaHUE CBOMX CYKICHHM.

XapakTepucTHKa U N300paKeHUE CeUeHNUs], pa3BEPTKH MHOTOTPAHHUKOB, BBIYHCIICHHE TUIONIaIeH
MOBEPXHOCTEH.

ITocTpoenue npocTeinx cedeHunii kyoa, mpu3Msl, mupamuasl. [Ipumenenne GpakToB U CBEJCHUH
13 [IJIAHUMETPUU.

O3HaKkOMJIEHHE C BHJIAMH CHMMETPHH B MpPOCTPaHCTBE, (OPMYNHPOBAHHE OIpPENENICHUN H
CBOMCTB. XapaKTEpPUCTUKA CHMMETPUY MHOTOTPAaHHUKOB.

IIpuMmeHeHne CBOICTB CUMMETPHUU IIPU PELICHUH 3aa4.

Hcnonp30BaHne MPHOOPETEHHBIX 3HAHUH JUIS MCCICIOBAHNSA M MOJCINPOBAHHS HECIOKHBIX 3a-
Jlad.

N3o0pakeHre OCHOBHBIX MHOTOI'PAHHUKOB M BBITIOJIHEHHE PHUCYHKOB I10 YCIIOBHAM 3aj1a4
O3HaKOMJICHHE C TIOHATHSIMU IO U 00beMa, aKCHOMaMH M CBOWCTBAMH.

Pemenne 3a1ay Ha BBIYMCIICHHE IIOMA/CH INIOCKUMX (QUTYp ¢ IPUMEHEHHEM COOTBETCTBYIOLIMX
¢opmyn n (akTOB M3 ITAHUMETpUH. M3ydeHHne TeopeM O BBIYMCICHHH OOBEMOB INPOCTPaH-
CTBEHHBIX Tell, PEIICHHE 33Jad Ha IpUMEHEeHHe (OopMyJl BBIYHCICHU 00beMoB. M3yuenne dop-
MyJI JUIsl BEIYUCIIEHUs IIOIIAe NOBEPXHOCTEH MHOTOIPaHHHUKOB.

Tena u noeepxnocmu
epauwierust

O3HaKOMJICHHE C BUJAMU TeJl BpallleHns1, GOpMyJIMpOBaHIE UX ONpPEJIENICHUI U CBOMCTB.
DopMyIpoBaHHE TEOPEM O CEUEHHH IIapa INIOCKOCTHIO M INTOCKOCTH, KacaTeNbHOH K cdepe.
XapakTeprucTHKa 1 U300paKeHNE TeJl BPAIlEH!Us, UX Pa3BEPTKHU, CEICHUSI.

Pemenne 3amad Ha TOCTPOCHHE CEYCHMH, BBIYHMCICHWE JUIMH, PACCTOSHHN, YTJIOB, IUIOIIAACH.
[IpoBeneHune noka3aTeabHBIX PACCYXKISHUH MIPH PEIICHNH 3a/1a4.

[IprmMeHeHne CBOWCTB CHMMETPHH IIPH PELICHNH 3a/1a4 Ha TeJa BPaIleH:sI, KOMOWHAIINIO Tell.
N300paxeHre OCHOBHBIX KPYTJIBIX TEJ M BBIIIOJIHEHHE PHCYHKA I10 YCIOBHIO 33Ja4l
O3HaKOMJICHHE C TIOHATHSIMU IDIOINAAN U 00beMa, aKCHOMaMH1 M CBOHCTBaMH.

Pemmenve 3a1ay Ha BBIYMCIICHHE IUIOMACH TNIOCKUX (QUTYp ¢ IPUMEHEHHEM COOTBETCTBYIOLIHX
¢opmyn n (akToB M3 IUIAaHUMETpUH. M3ydeHHWe TeopeM O BBIYHCICHHH O00BEMOB NPOCTpaH-
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CTBCHHBIX TCJI, pCHICHUC 3a/la4 Ha NPUMCHCHUC (bOpMyJ'I BBIYUCICHUS 00BEMOB. I/I3yquI/Ie (1)0p-
MYJI JJ1s1 BBIYUCIICHUA rmomaz(eﬁ HOBerHOCTeﬁ TCJI BpalllCHUA.

O3HaKOMJICHUE C MCTOAOM BBIYHCIICHUA TIIOMIAIN ITOBEPXHOCTHU C(l)ep]:l. Pemenne 3aJa4 Ha BBI-
YHUCJICHUC rmomaz[eﬁ TIOBEPXHOCTHU NPOCTPAHCTBCHHBIX TCII

Koopounamur u
8EKMOopbl

O3HaKOMJICHHE C MOHITHEM BEKTOpa. V3ydeHHne AeKapTOBOW CHCTEMbI KOOPIMHAT B IIPOCTPAH-
CTBE, NOCTPOCHHUE MO 3aJaHHBIM KOOPAWHATAM TOYEK M IUIOCKOCTEH, HAXOXKICHHE KOOPIAWHAT
TOYEK.

Haxoxxnenne ypaBHEHUH OKPYXKHOCTH, c(epsl, TUIOCKOCTH. BBIUMCICHHE pacCTOSHUN MEXITy
TOYKaMH.

M3ydeHue CBONCTB BEKTOPHBIX BEIMYMH, MPaBUJI PA3JI0XKEHUS BEKTOPOB B TPEXMEPHOM IpO-
CTPAHCTBE, NPaBUJI HAXOXAECHUS KOOPAMHAT BEKTOpAa B NMPOCTPAHCTBE, MPaBUII ACHCTBUH C Bek-
TOpaMH, 33JJaHHBIMU KOOPJUHATaAMH.

IIpumMeHeHMe TeopUu NpH peIlieHNH 3a7ay Ha JeUCTBUS ¢ BEKTOPaMHU.

M3ydeHue ckaasipHOro MPOU3BEACHUSA BEKTOPOB, BEKTOPHOTO YPABHEHUS MPSIMON U IJIOCKOCTH.
IIpuMeHeHHe Teopuu MpHU pellleHHH 3afay Ha JACHCTBUS ¢ BEKTOpaMM, KOOPAUHATHBIA METOZ,
MPUMEHEHNE BEKTOPOB JUIS BBIYHCIICHNS BEJIMYHMH YIJIOB M PACCTOSHUI.

O3HAaKOMJICHHE C I0Ka3aTeNLCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACTIONIOKECHUH MPSMBIX
¥ IUTOCKOCTEH € MCIOIb30BAHUEM BEKTOPOB

SJIEMEHTBI

KOMBHUHATOPHUKH, TEOPUH BEPOATHOCTENA U CTATUCTUKHA

OcHo6Hble NOHAMUSL
KOMOUHAMOPUKU

Wzyuenne npasuia KOMOMHATOPUKY W IPUMEHEHHUE TIPU PEIICHNN KOMOMHATOPHBIX 3a/1ad.
Permenne KoMOMHATOPHBIX 3aa4 METOAOM Iiepedopa U 10 IPaBHILy YMHOKCHHS.

O3HaKOMJICHHE C TIOHATHUSIMH KOMOMHATOPHUKU: PA3MEIICHNUIMH, COUETAaHUAMH, IIEPECTAHOBKAMHU
U opMynamu Al UX BBIYHUCIICHHS.

OOBsAcHEHHE U TPUMEHEHHE (OPMYJI ISl BRIYHUCIICHUS Pa3MEIICHHU, IEPECTAHOBOK U COYCTAHUM
IIpY PELICHUU 3a7a4.

Osnakomiienue ¢ OuHoMoM Herotona u Tpeyronsuukom Ilackas.

Pemienue MPaKTUYCCKUX 3aJla4 C UCTIOJIb30OBAHUEM MOHATUH U TIpaBuJI KOMGI/IHaTopI/IKI/I

Onemenmoi meopuu

HSy‘ICHI/Ie KJIIAaCCUYCCKOI'0 OIMPEACICHNUA BEPOATHOCTH, CBOMCTB BEPOATHOCTU, TCOPEMBI O CYMME

eeposimuocmet BEPOSATHOCTEH.
PaccMoTpeHue npuMepoB BBIYMCICHHUST BEPOSTHOCTEH. PelieHue 3ajad Ha BBIYUCICHUE BEPOSIT-
HOCTEH COOBITUI
Ipedcmaenenue O3HaKOMJICHHE C TPESICTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTePUCTHKAMH.
Oannvix(mabauypwi, PerieHre mpakTHYECKHUX 3a/a4 Ha 00pabOTKY YMCIOBBIX JAaHHBIX, BBIYHUCICHHE WX XapaKTepH-

ouazpammbl, epagu-
Ku)

CTHUK

HOKA3ATEJIBHASA, JOTAPUMMNYECKAS, CTEHEHHAA ®YHKIHHUU

Kopnu, cmenenu, noza-
pughmei

O3HakoMII€HHE C MOHATUEM KOPHS N-H CTENEHH, CBOMCTBAMH pPaJUKaNOB U IIPABUIAMH CPaB-
HEHUS KOpHEH.

DopMyIUpOBaHUE ONpEIENICHUs KOPHS U CBOMCTB KOpHEil. Boluucienne u cpaBHeHHE KOPHEH,
BBITTOJIHEHNE MIPUKHUIKU 3HAUYCHHS KOPHS.

IIpeobpa3oBanue YHCIOBBIX U OYKBEHHBIX BRIPAKCHHH, COACPIKAIINX PaJUKaIbL.

BrinonHenue pacueToB 1o (Gopmynam, CoAepKalluM PaJUKaibl, OCYLIECTBIISAST HEOOXOIUMBbIE
IIOJICTAHOBKH U IIPE0OPa30BaHUSL.

OmnpeneneHre paBHOCUILHOCTH BBIPAXKEHHI ¢ pajuKanaMu. PerieHne uppanuoHaNbHBIX ypaB-
HEHUH.

O3HaKOMIIEHHE C MOHATHEM CTEIEHH C JEHCTBUTENBLHBIM MIOKA3aTENEM.

HaxoxneHne 3HaYeHWH CTENeHH, UCTIONb3ysl NpH HE0OXOIMMOCTH MHCTPYMEHTAIIbHbBIE Cpell-
CTBa.

3amiceIBaHie KOPHS N-i CTETIEHH B BUJIE CTENICHHU C APOOHBIM IOKa3aTesieM U Ha000poT.
DopMyIupOBaHUE CBOMCTB CTENEHEH. BolunicieHne cTeneHel ¢ paluOHAIbHBIM [IOKa3aTeNeM,
BBITTOJTHEHNE IPUKHUIKY 3HAYCHHSI CTETICHHU, CPaBHEHHUE CTETICHEH.

[Ipeobpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAKCHHH, COJACPIKAIINX CTEIEHH, MPUMEHSA
cBoOMCTBa. Pelienue nokasaTeabHbIX ypaBHEHUI U HEPABEHCTB.

Brimonnenue npeoOpa3oBaHnil BeIpaKeHUH, mpuMeHerue popmyi, [IpeodpasoBanue anredpa-
WYECKHUX BBIPAXKCHHUN CBSI3aHHBIX CO CBOICTBaMU cTemneHeit u gorapudmon. Omperne-
JIeHne 00JacTH JOMYCTHMBIX 3HAYE€HUH Jlorapu(pmMu4deckoro BblpakeHus. Pemrenue norapud-
MUYECKUX YPAaBHEHHI 1 HEPABEHCTB.

Brruncienye 3HaueHnH QyHKIMHI O 3HAYSHUIO apTryMEHTa.

OnpeneneHne MoJ0XKEHUs TOYKH Ha rpaduke 1Mo ee KoopMHaTaM 1 Ha00OpOT.

Hcnonp3oBanue cBoiicTB QpyHKIMIT U1 cpaBHEHHUS 3HAYEHUH CTeNeHei u jorapupmos.
IMocTpoenue rpaMKoOB CTENEHHBIX U JOTapUPMUIECKUX QYHKIHH.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Iocnedosamenvrocmu
Ilpoussoonas

O3HaKOMJICHHE C TIOHATHEM YHCIIOBOW TOCIIEI0BATEIBHOCTH, CIIOCO0AMH €€ 3a/1aHHsl, BHIUUC-
JICHUSIMH €€ YJICHOB.

O3HaKOMJICHHE C MIOHATHEM IIpesiesia oCIe0BaTeIbHOCTH.

O3HaKOMJICHUE C BHIYUCICHHEM CYMMBI OECKOHEYHOTO YHCJIOBOTO PsAla Ha IpUMepe BEIYHCIIC-
HHS CyMMBI OECKOHEYHO yOBbIBAIOIEH reOMETPHIECKOI IPOrpecCHH.

Pemenne 3agad Ha puMeHEHHE POPMYIIBEI CYMMBI OECKOHEYHO YOBIBAIOIIEH TeOMETPHICCKOMH
HPOTPECCHHU.

O3HaKOMJICHUE C IOHATHEM IIPOU3BOIHOM.

YcBoenne npasuin auddepeHnnpoBaHus, TabIMIBl TPOU3BOIHBIX AJIEMEHTAPHBIX (QYHKINH,
npuMeHeHue Ui audpepeHpoBanns GYHKIMH

Ilpoussoonas u ee
npumeHeHue

Wzyuenne u GpopmMynupoBaHue ee MEXaHUYECKOTO U T€OMETPHUYECKOTO CMBICIIA, U3YUSHHE aJl-
TOpPUTMA BBIYMCIICHUS IPOU3BOJHON HA IMpUMeEpe BBIYMCICHUS MTHOBEHHOM CKOPOCTH U YIJIO-
BOr0 KO3 PHIIMEHTA KacaTeJIbHOM.

CocraBneHue ypaBHEHHs KacaTeJIbHOM B 00LIEM BH/IE.

W3y4yeHune TeopeM o CBSI3M CBOMCTB (DYHKIUH U TPOM3BOAHON, (DOPMYIMPOBKA UX.

[IpoBexeHue ¢ IOMOIIBIO MPOU3BOAHON HUCCIIefOBaHMS (HYHKIINH, 3a1aHHON (POPMYIIOH.
YcTaHOBIIGHHE CBA3H CBOWCTB (DYHKITUH U IIPOU3BOIHOM IO WX rpaduKam.

[Tpumenenne pon3BOIHOM JUIA PELICHHS 3a/1ad Ha HaXOK/I€HHE HanOOJIbIIero, HAMMEHBIIETO
3HAUCHMS M HA HAXOXKJICHHE IKCTPEMyMa

Ilepsoobpasnas u un-
mezpan

O3HaKOMIICHHE C TIOHSATHEM HHTETpajia i IepBOOOPa3HOM.

Wzydenue mpaBuia BEIYUCICHUS IIEPBOOOPA3HON U TEOPEMBI

Herorona—IJleitOuuna.

Perienue 3amay Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIYHCICHHE TIEPBOOOPA3HOM s
JAHHOM () yHKIIHH.

Pemenue 3aJa4 Ha NPUMCHCHUEC MHTETpaJia AJid BbIYHUCICHUA (1)I/I3I/I‘ICCKI/IX BCJIMYUH U IIJI01IA-
nen
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4. YCJIOBUA PEAJIN3AIIMUA YYEBHOI'O IPEAMETA
4.1. TpeGoBaHUSI K MUHIMAJILHOMY MaTepPHAJIbHO — TEXHHYECKOMY 00ecre4yeHH 0

OcBoeHue mporpammsl yueOHOro npeaMera «MaremaTtukay npennoiaraeT Haludue B mpodeccu-
OHAJIBHOM 00pa30BaTENIbHONW OpraHU3alMU, PeaTu3yoNe 00pa30BaTeNbHYI0 MPOTPAMMY CPEIHETO
obmiero obpazoanus B npeaenax ocBoenust OIIOIT CITO Ha 6aze ocHOBHOTO 00IIero oopazoBaHus,
yueOHOro kabuHeTa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00€eCTIeYnTh 00yJaromumMcst CBOOOIHBIN 10-
cryn B VIHTepHET BO BpeMs y4eOHOTO 3aHSTHS U NIEPUOJ] BHEYYCOHOH A TEIbHOCTH.

[Tomemienue kabuHeTa ynoBieTBOpsieT TpeboBaHMsIM "CaHUTApHO-IMUIEMUOIOTHYECKUE TPeOOo-
BaHUS K OPTaHU3ALMSAM BOCIHHUTAHUS U OOyUYCHHSI, OTABIXAa M O3/I0POBJICHUS JIeTeH M MOJIOJEKHU" U
OCHAII[CHO THUIIOBBIM 000pYyJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCJE CIICIHA-
JTM3UPOBAHHOM yueOHOW MeOeIbIo M CpeCTBaMK OOYUCHHS, TOCTATOYHBIMU JUIS BBIITOJHEHUS TpeOo-
BaHHUH K YPOBHIO MOJTOTOBKH 00YYatOIIHXCHL.

B kabunere ecTh MyJIbTUMEINITHOE 000PYIOBaHKE, TOCPEICTBOM KOTOPOTO YYaCTHUKH 00pa3o-
BaTEJIBHOT'O TPOLECCa MOTYT IPOCMATPHBATh BU3YaJIbHYIO MH(OPMAILIMIO 110 MaTeMaTHKE, CO31aBaTh
MPE3EHTAINH, BUICOMATEPUAIIbI, HHBIC JJOKYMCHTBI.

B cocraB y4eOHO-METOAMYECKOTO W MaTepPHAIbHO-TEXHHYECKOTO OOECIICUYCHHUSI MPOrpaMMbI
ydeOHOro npeamera «MaTeMaTHKa BXOJISAT:

MHOTO()YHKIIMOHAJIbHBIA KOMITJIEKC IPEToAaBaTels;

HarJsiIHbIe TOCOOMsT (KOMIUIEKTHI Y4eOHBIX TaOJHII, TUIAKaTOB, MOPTPETOB BBINAIOMIMXCS YYEHBIX-
MaTEMaTHKOB U Jp.);

00bEMHBIE MOJIENI MHOTOTPAaHHUKOB;

00bEMHBIE MOJIENIN TEJI BpaIllEHUs.

MH(POPMAIIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

HKPaHHO-3BYKOBBIE IIOCOOUS;

KOMIUIEKT TEXHUYECKOH JTOKyMEHTAIlNY, B TOM YHUCIIE TTAaCcTIOpTa Ha CPeACTBa 00yUeHUS, HHCTPYKITUH
10 UX UCIMOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

OnOMMOTEYHBIN (HOHT.

B OubGnuoreunslii GoHI BXOIAT yueOHUKH, yaeOHO-MeToanueckue kommiekTsl (YMK), oGecrne-
YMBAIOIUE OCBOEHUE YueOHOro mpeamera «MaTemMaTukay, peKOMEH/1I0BaHHbIE MITH JIOMYILEHHbIE /IS
UCIOJIb30BaHUS B NMPO(EeCCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alMsIX, PeaJu3yoUMX 00pa3oBa-
TEJILHYIO TPOrpaMMy cpefHero obmero odpasosanust B npeaenax ocBoeHus OITOIT CIIO na Gasze
OCHOBHOT'O 00IIET0 00pa30BaHUsl.

bubmmoreynslii  GOHA ~ OMOJNHEH OSHIMWKJIONEAUSMH, CIPABOYHUKAMH, HAYYHOH, HAy4dHO-
MONYJIIPHOM U IPYrOM JINTEPATypOy 110 MaTEMaTUKE.

B mpormecce ocBoeHust mporpamMmbl yueOHOTO Tpeamera «MaremaThka» CTYACHTHI MOyYaroT
BO3MOKHOCTh JIOCTYIIA K 3JEKTPOHHBIM y4eOHBIM MaTepHajaM M0 MaTeMaTHUKEe, UMEIOIIUMCS B CBO-
60o1HOM Jroctyre B ceTd MHTepHeT (371eKTPOHHBIM KHUTaM, IpaKTUKyMaMm, TectaM, MaTepuaiam EI'D

u ap.).
4.2. UndopmanuoHHoe odecnieyeHne
OcHOBHBIE HCTOYHHKH

1. OBC Znanium.com - 31€KTPOHHO-OMOIMOTEYHas ccTeMa OT npaBoobianaTens, bamma-
koB M.M. Maremaruka, yaeonuk 10 kmacc, M., m3natensctBo KuoPyc, 2017.

2. OBC Znanium.com - 3J€KTPOHHO-OMOIMOTEUHas ccTeMa OT npaBoobianaTens, bamma-
koB M.M. Maremaruka, yueonuk 11 kmacc, M., m3natensctBo KuoPyc, 2017.

3. OBC BOOK.ru - 31eKTpOHHO-OMOIMOTEYHAs! cCUcTeMa OT IpaBooOianaress, bammakos
M.U. MaremaTuka, cOopHuk 3ana4, M., uznarensctBo KuoPyc, 2015.
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4. Maremaruka: yaeOHHK ISl CTYJ. yUpexaeHuil cpea. npod. oopazoBanus / B. I1. I'puro-
preB, T. H. CamGypoBa. — M.: M3natenbckuit ieHTp « Akagemusi»n, 2016. — 368 c.

5. MaremaTuka: yueOHUK JUISI CTYA. YUpeKIAeHUN cpel. nmpod. odpazosanus / B. I1. I'puro-
peeB, C. B. UBonruna; noxa pen. B. A. I'yceBa. — 12-e u3zn., crep. — M.: M3narenbckuii
HeHTp « Axkagemusi», 2016. —416 c.

HNurepHeT-pecypcsl

1. bammakoB M.M. MaremaTnka: anreOpa M Hayajla MaTeMaTHYECKOrO aHAlM3a, TeOMEeT-
pus. [DnexTpoHHbIN pecypc]. — Pexxum moctyma: http://www.academia-moscow.ru/

2. www.fcior.edu.ru (MapopManinoHHbIe, TPEHUPOBOYHbBIE U KOHTPOJIbHBIC MAaTEPHAIIBI).

3. www.school-collection.edu.ru (Equnas komiekiuu nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB).

4. xommnakt-aucku (DVD) ¢ moiHOTEKCTOBBIMU BEPCUSMH BCEX MATEPUATIOB.

5. http://www.edu.ru

6. http://www.mat.ru

7. http://www.1september.ru

8. http://www.mathematics.ru

9. OOmepoccuiickuii MmareMatudeckuii mopran Math-Net.Ru http://www.mathnet.ru

10. Bcs  snementapHas Marematuka: CpenHss MareMarhdeckas HMHTEpPHET —  IIKOJa

www.bymath.ru

11. http://www.matburo.ru/literat.php

12. http://matema.narodhttp://www.terver.ru/

13. http://www.uchportal.ru/;

14. http://pedsovet.su/;

15. wwww. dic. academic. ru (Axagemuk. CoBapu U SHIUKIONEANN).

16. www.booksgid.com (Books Gid. DnexTpoHHas 6uOIrOTEKa).

17. www.globalteka.ru (I'mobanrexa. ['nmoGanpHast OHOIMOTEKA HAYYHBIX PpPECYpPCOB).
www.window.edu.ru (EauHoe okHO gocTyna k 00pa3oBaTeIbHBIM pecypcam).

18. www. st-books.ru (JIyumnast yueOHas 1uTeparypa).

19. www. school.edu.ru (Poccuiickuii oOpa3oBarenbHblii mopTai. JlocTymHOCTh, KauecTBO, Y dex-

TUBHOCT);

20. http://www.fxyz.ru/ - VHTepakTUBHBIN CIIpaBOYHUK (HOPMYJ U CBEJIEHU 10 anredpe, TpUro-

HOMETPHUH, FTEOMETPHH, (PU3HKE;

21. http://maths.vfal.ru - CipaBoYHHMK COAEPXHT MaTepuan Mo MaTemMatuke (apupmeTnka, anreo-

pa, FeOMeTpHsl, TPUTOHOMETPHUS);
22. http://mathsun.ru/ - Uctopus matemaTuku. buorpaguu BenMkux MareMaTUKOB;
23. www.fipi.ru;
24. www.edu.ru;
25. http://bymath.net - "Bcs anemenTapnast matemaTuka'.

4.3. YcioBus peaju3annu padoyeil mporpaMMsl 1Jis1 MHBAJIWIAOB M JIMI ¢ OTPAHU-
YeHHbIMH BO3MOKHOCTSIMH 310POBbSI

B cootBercTtBUM ¢ DenepanbHpiM 3akoHOM «O0 oOpa3oBanuu B Poccuiickoit denepa-
Uu» npodeccuoHanbHOe 00pa3oBaHUE 00YyUaIOIIUXCS C OTPAHUUYEHHBIMU BO3MOXKHOCTSIMH 370-
POBBS OCYIIIECTBIISIETCS HA OCHOBE JAaHHOM MpPOTpaMMBbl, KOTopast He TpeOyeT aaanTaiuu, ooyJe-
HUE MTPOUCXOUT B 0OIIIEH TpyIe, UIs JIMI C COMAaTUYECKUMHU HapyIIeHUSMHU 3/J0POBbS.

s apantanuu pabodeit mporpaMmbl JUIsl JIMIL ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/10-
POBbS IIPEIIOIAraeTCs:
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http://www.mat.ru/
http://www.1september.ru/
http://pedsovet.su/
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http://maths.vfal.ru/
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http://www.edu.ru/
http://bymath.net/

. Br16op MeTo10B 00yueHus, 00YCIOBICHHBIN B KQKJOM OTACIHLHOM CITydae HEeIsiM
0o0ydeHus1, coJiepkaHneM 00yUeHHs, UCXOIHBIM YPOBHEM 3HAHUH, YMEHUI, HABBIKOB, OCOOCHHO-

CTSIMH BOCTIPUSTHSA UHPOPMALUU 00YJaIOLIMHCS.

® Oobecrieuenue o6yqafom1/1xc;1 HHBAJIMIAOB U JIMI C OI'PAaHHUYCHHBIMHU BO3MOKHO-
CTAMHA 300POBbA HJOIOJHUTCIBbHBIMHA MEYATHBIMU U 3JICKTPOHHBIMU 06p3,30BaT€JIBHBIMI/I pecyp-

CcaMu.

. Pa3pabotka, npu He0OXO0AUMOCTH, UHIMBUYaIbHBIX 33JaHUN U NPOBEAECHUE J10-

INOJHHUTCIIbHBIX KOHCYJ'IBTaL[I/Iﬁ 10 UX BBIIIOJIHCHUIO.

. ITpoBeneHne TEKyIIEr0o KOHTPOJS YCIIEBAEMOCTH, IPOMEXYTOUYHON M Trocynap-
CTBEHHOI UTOrOBOH aTTecTalli 00Y4arOLIUXCS C yYETOM OCOOEHHOCTEN UX 3/10POBbSL.

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHU

KoHTposnb 1 o1eHKa pe3ynbTaTOB OCBOSHHS YU€OHOTO MpeIMeTa OCYIIECTBIIIETCS B IPOLeC-
ce MPOBEICHUS MPAKTUUECKUX 3aHATUN, TECTUPOBAHUH, A TAK)KE BHITIOJHEHHUS WHIUBUIYATbHBIX

3a/IaHui, MPOEKTOB, UCCIICIOBAHUM CTYJCHTOB.

PesyabTaTsl 00yyeHus
(TMYHOCTHBIE, MPeAMeTHbIE, MeTalpeAMeTHbIE)

@opMBbI U METO/IBI KOHTPOJIS U
OLIEHKH
pe3yJabTaToB
o0yueHust

JUYHOCMHbBIX:

— c(hopMHUPOBaHHOCTh TPEACTABICHUA O MaTeMaTHKE Kak
YHHUBEPCAIBHOM SI3bIKE HAyKH, CPEACTBE MOJICIHPOBAHUS
SIBIICHUI U TIPOIIECCOB, HIIEAX U METOJaX MaTeMaTHKH;

— TIOHMMaHWE€ 3HAYUMOCTH MAaTeMaTHKH I HaydHO-
TEXHMYECKOr0 IMporpecca, ChopMUPOBAHHOCTh OTHOIICHHS K
MaTeMaTHhKe KaK K 9acTh OOIIeUeIOBEUYEeCKOM KyIbTypHI de-
pe3 3HAKOMCTBO C MCTOPHUEH pa3BUTHS MaTEMAaTHKH, IBOIO-
[IMEeH MaTeMaTHICCKUX UICH;

— pPa3BUTHE JIOTUYECKOTO MBIIJICHHS, MPOCTPAHCTBEHHOIO
BOOOpPaKEHUS, ANTOPUTMHUYECKON KYIBTYpPhI, KPUTHYHOCTH
MBIIUICHHS Ha YPOBHE, HEOOXOAMMOM Jisl OyayIie mpodec-
CHOHAIBHOU JEATENHHOCTH, IS MPOIOJDKCHUS 00pa30BaHUs
1 caMo00pa30BaHuUs;

— OBIIQJICHHE MAaTEMaTHYECKUMHU 3HAHUSAMHU U YMEHUSIMHU, He-
00XOJIUMBIMU B TOBCEAHEBHOM JKU3HU, JIJISI OCBOCHHUS CMEXK-
HBIX €CTECTBEHHO-HAYYHBIX JIUCIUIUIMH M JUCIUILIAH MPO-
(heCCHOHANBHOTO IIMKIIA, JIJIS IMOy4YeHUsT 00pa3oBaHus B 00-
JACTsIX, HEe TPEOYIOMMX YTrIyOJIeHHOW MaTeMaTUIeCKON MOJI-
TOTOBKU;

— TOTOBHOCTH U CIIOCOOHOCTHh K 0OPa30BaHHUIO, B TOM YHUCIIC
caM000pa30BaHUIO, Ha TPOTSHKEHUH BCEH )KU3HH, CO3HATEIb-
HOE OTHOIIICHWE K HETPEPHIBHOMY OOpa30BaHHIO KaK yCIO-
BUIO YCIEIHOW MPOQEeCcCHOHANLHOW U OOIECTBEHHOH Jiesi-
TEIBHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEJIbLHOW TBOpYE-
CKOM M OTBETCTBEHHOU JACATEIIHFHOCTH,

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYJHHYECTBY CO
CBEPCTHUKAMHU B 00pa30BaTeIbHOMN, OOIIIECTBEHHO TOJIE3HOM,
y4eOHO-MCCeI0BaTENbCKON, MPOEKTHOM M JPYyTUX BHIaX
JIESATEIILHOCTH;

MOHUTOPHUHI  Pa3BUTUS JIMYHOCTHO -
npodecCHOHANBHBIX KadecTB o00yuaro-
1Ierocsi, HOAroToBKa pedeparos, HoKIa-
JIOB TI0 33J]aHHBIM TeMaM,

BBHIMIOJIHEHHE W O(opMIIEHHE MpaKTHde-
CKHUX PaboT, IPOEKTHAsS AEATEIBLHOCTD

MOJArOTOBKA  JIOKJIQAOB, OQOpMIICHHE
MPaKTHYEeCKUX paboT, MCIOIb30BAHNE
9JIEKTPOHHBIX ~ HMCTOYHHUKOB,  YCTHBIN

OIIpOC, MHAUBUAYAJIBHOC 3a/1aHUC
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MeTanpeaAMEeTHbIX:

PeryastuBubie (YY/):

MOHHTOPUHT Pa3BUTUS JHYHOCTHO -
nmpo(ecCHOHANBHBIX KadecTB 00ydaro-
nierocsi, MOJAroToBka pedeparos, moKIa-
JIOB TI0 33/IaHHBIM TEMaM,

BBHITIOJTHEHUE U O(OPMIICHHE MpaKTHYe-
CKHX padOT, MPOCKTHAS ICATSILHOCTD

- YMEHHUE CAMOCTOATEIbHO OINPEAEIATh LEIN JESTEb-
HOCTU M COCTaBJIATh IJIAHBI JIEATEIBHO-CTH; CaMOCTOS-
TEJIbHO OCYILIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPO-
BaTh JIEATEIbHOCTh; UC-TIOJIb30BATh BCE BO3MOXKHbBIE pe-
CYpCHI JUISl IOCTUKEHUSI TIOCTABJIICHHBIX 1LI€JIeH U peau-
3allid IUJIAHOB JIEATEIbHOCTH; BBIOMPATH YCIICIIHBIC
CTpaTeruu B Pa3JIMYHBIX CUTYAIUSX;

MOHHTOPUHT Ppa3BUTHS JHYHOCTHO -
npodecCHOHANBHBIX KadecTB 00yuaro-
merocst, TOAroTOBKa pedepaToB, JOKIa-
JIOB TIO 33/IaHHBIM TEMaM,

BBHITIOJTHEHUE U O(OPMIICHHE TNpaKTHYe-
CKHUX padoT, IPOEKTHAS ACATESILHOCTD

- BJIa/ICHUE HAaBbIKAMH MO3HABATEIBLHON PedICKCUN KaK

OCO3HAHUSI COBEPIIAEMBIX ACHCTBUI U MBICIHTEIbHBIX
MIPOLIECCOB, UX PE3YyJbTAaTOB U OCHOBAHMI, FPAHUIL] CBO-
€ro 3HaHWSA M HE3HAHWs, HOBBIX IMO3HABATECIBLHBIX 337129
Y CPEJCTB JIJIs UX TOCTUKEHHUS.

MOHUTOPUHI H peﬁTHHF BBIIIOJTHCHUS
paboT o0yd4arommuxcs, BBHIIOJHEHHE HWH-
JIUBUAYaJbHBIX 3aJaHuil, ohopmIeHHUE
MOHATHUHHOTO CJIOBaps, BBIIIOJHCHUC U
odopmIIeHHE TTPAKTHYECKUX paboT, Mpo-
SKTHAs JIeITeIIbHOCTh

Ilo3naBaTtenabHble YVY]I):

- BIQJICHWE HaBBIKAMHM II03HABATEIbHOH, y4yeOHO-
UCCIIEI0BATEIbCKOM M MPOEKTHON JeITEIILHOCTH, HaBbI-
KaMu paspemieHus: mpodieM; crnocoOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOIOB PEIICHHS
NPaKTUYECKUX 3a]ad, MPUMEHEHHUIO PAa3JIUYHBIX METO-
JIOB MTO3HAHUS;

MOHHTOPHHT W PEWTHHT BBIOJTHEHHS
paboT o0ywarommxcs, BBIIOJHEHHE HWH-
JNUBUAYAJIbHBIX 3a1aHUM,

odopMIIeHHEe TOHSATHWHOTO CIIOBapsi, CO-
cTaBJIeHHE Ta0JIuII,

BBITIOJIHEHHE W O(QOpMIICHHE IMpaKTHYe-
CKHUX padoT,

NPOEKTHAsl JeSITEILHOCTh, HCIOIb30Ba-
HHE JICKTPOHHBIX HCTOYHHKOB,

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSTEIbHOW WH-
(bopMalMOHHO-IO3HABATEIILHON JESITETbHOCTH, BKIIIO-
Yasg yMEHUE OPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHM-
Kax MH(pOpMalKH, KPUTUYECKU OLIEHUBATh U UHTEpIIpe-
TUPOBaTh HMH(OPMAIUIO, MOITY4aeMyl0 M3 Pa3JIMYHbIX
VCTOYHHUKOB.

MOHHMTOPUHT Ppa3BUTUS JMYHOCTHO -
npodeccnoHanbHBIX KadyecTB 00ydaro-
1Ierocsi, HOAroToBKa pedeparos, HOKIIa-
JIOB TI0 33JlaHHBIM TeMaM, BBIIIOJTHEHUE U
oQopMIIeHHE TIPAKTHYECKUX PaboT, Mpo-
€KTHasl JeATeIIbHOCTb

KommynukaruBabie (YY/I):

- YMEHHME NPOJYKTUBHO OOLIAThCS M B3aUMOAEHCTBO-
BaTh B MPOLECCE COBMECTHOM JEATENBHOCTH, YUUTHIBATH
NO3UILIMU JIPYTUX YYACTHHUKOB JEATENBHOCTH, 3(dek-
THUBHO pa3peniatb KOHQINKTHI,

MOATOTOBKA JTOKJIAJ0B, YCTHBIX COOOIIIe-
HUH

- BJIAICHUC SA3BIKOBBIMU CPCACTBAMU: YMCHUC ACHO, JIO-
TUYHO U TOYHO H3JiaraTb CBOIO TOYKY 3PCHUSA, UCIIOJIb-
30BaThb aICKBATHBIC A3BIKOBBIC CPCICTBA,

MOHHUTOPWHT Ppa3BUTHS JHMYHOCTHO -
npodecCHOHANBHBIX KadecTB 00yuaro-
1Ierocsi, NOAroToBKa pedeparos, HoKIIa-
JIOB TIO 33/IaHHBIM TEMaM,

npeoMemHblIX:

— c(hopMUPOBaHHOCTh TPEACTABICHUNH O MaTeMaTHKE
KaK 4aCTH MHUPOBOW KYJIbTYpPbl U MECT€ MATEMAaTHUKH B
COBPEMEHHOW NMBUIU3AIIMH, CIIOCO0AX OMHCAHUS sBIIE-
HUM peaJIbHOTO MHUpPa Ha MAaTEMATUYECKOM SI3BIKE;

MOHUTOPHHI BBINIOJTHEHUSI W Odopmite-
HUS TPAKTHYECKUX pPabOT, WHAMBHIY-
aNbHBIX 3aJaHWH; IOJrOTOBKA YCTHBIX
cooOuIeHni, ToKIaa0B, pedepaToB

— chOpMUPOBAHHOCTH MPEACTaBICHUN O MaTeMaTHue-
CKHX TMOHSTHUSX KAaK BOKHEHIINX MATEeMaTUYECKUX MO-
JIeNSIX, MO3BOJISIIONIMX ONHMCHIBATh M U3ydaTh pasHbIE

MOHHTOPUHT BBITIOJHEHHS U OdopmIe-
HUS TPAKTHYECKUX pPabOT, WHAMBHIY-
aJbHBIX 3aJ]aHWif, TMOJITOTOBKA YCTHBIX
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MMpoHeCChbl U ABJICHUA, ITIOHUMAaHUC BO3MOKHOCTHU aKCH-
OMATUYCCKOT'O ITOCTPOCHUA MATCMATUICCKUX TGOpHﬁ;

cooOuieHn, ToKIaa0B, pedepaToB

— BJIIAACHUC MCTOAaMM OOKa3aTCJIbCTB KW aAJI'OPUTMOB
pemiCHus, YMCHHUEC HUX HNPHUMCHATH, IIPOBOJUTHL JOKa3a-
TEJIBHBIC PACCYXXICHHUA B X04€ PCIICHUA 3a1a4,

BBITIOJTHEHUE U O(OPMIICHHE TNpaKTHYe-
CKUX paboT, BBITIOJHEHHE KOHTPOIBHBIX
1 CAMOCTOSITETTLHBIX padboT

— BIJIaJICHUE CTaHJApPTHBIMU IIPUEMAMHU PELICHUS PallU-
OHAJIBHBIX M HPPAUUOHAIBHBIX, I[OKAa3aTEIbHBIX, CTeE-
IIEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUH U Hepa-
BEHCTB, UX CHUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIbIO-
TEPHBIX IIPOrpaMM, B TOM YHCJIE JUISl [TOMCKA IIyTHU pe-
HIEHUS U WUIIOCTPALMU PELICHUs YpaBHEHUU M Hepa-
BEHCTB;

BEITIOJTHEHHE W O(OpMIICHHE TpaKTHYe-
CKHX pa0oT, BBIIIOJIHEHUE KOHTPOJIBHBIX
U CaMOCTOSTENBHBIX pPa0OT, pEeIICHUE
3a/1a4, TECTUPOBAaHUE, K3aMEH

— c(hOpPMHUPOBAHHOCTh NPEICTaBICHUH 00 OCHOBHBIX
MOHATHAX MaTeMaTHYECKOI'0 aHaM3a M WX CBOMCTBAX,
BJIQJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHUE (YHK-
WM, UCIIOJIb30BAHUE TOJYYECHHBIX 3HAHUW JJI1 ONHUca-
HUSI M aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEH;

BBHIMIOJIHEHHE W O(OpMIIEHHE MpaKTHde-
CKUX paboT, BBIIOJIHEHHE KOHTPOJIb-
HBIX U CaMOCTOATEJIBHBIX PadoT, perie-
HHE 3aJja4, TECTUPOBaHUE, K3aMEH

— BJIAQJICHUE OCHOBHBIMU IMOHSTHUSMH O IUIOCKUX U IPO-
CTPaHCTBEHHBIX T€OMETPUYECKHX (HUrypax, UX OCHOB-
HBIX CBOMCTBAX;

BBINIOJIHEHUE M O(OpMIIEHHE MpaKTHde-
CKUX PaboT, BBIIOIHEHHE KOHTPOJIBHBIX
U CaMOCTOSTENBHBIX paboT, pelieHne
3aJa4, TECTHPOBAaHUE, K3aMEH

- c(OPMHUPOBAHHOCTb YMEHUS PAaCIO3HABATh T'€OMETPH-
yeckue (Urypsl Ha yepTexax, MOJENAX U B peaJbHOM
MUpE; NPUMEHEHHE W3YYEHHBIX CBOWCTB IeoMeTpuye-
ckux ¢uryp u Gopmyis s peleHus TeoOMETPUUYECKHX
3a/1a4 M 33J1a4 C PAKTUYECKUM COJICpKAHUEM;

BBINIOJIHEHUE M O(OpMIIEHHE MpaKTHde-
CKHX PaboT, BBITIONHEHHE KOHTPOJIBHBIX
U CaMOCTOSTENBHBIX paboT, pelieHne
3aJa4, TECTHPOBAaHUE, dK3aMEH

— c(opMUPOBAaHHOCTh NPEACTABICHUN O Mpoleccax U
ABJICHUSX, UMEIOIIMX BEPOSITHOCTHBIN XapakTep, CTaTH-
CTUYECKUX 3aKOHOMEPHOCTAX B PEAIIBHOM MHUPE, OCHOB-
HBIX TMOHSATHUAX JJIEMEHTAPHOM TEOPUHM BEPOSTHOCTEH;
YMEHUN HAaXOAWTh U OLICHUBATb BEPOSATHOCTH HACTYII-
JeHus] COOBITMM B MPOCTEHIIMX MPAKTUYECKUX CHUTYya-
LUAX U OCHOBHBIE XAapAaKTEPUCTUKU CIIy4alHBIX BEJU-
YWH;

BBHITIOJIHEHHE ¥ O(opMIIEHHE MpaKTHde-
CKHX padoT, BBIOJIHEHHE KOHTPOJIBHBIX
U CaMOCTOSITENbHBIX paboT, peleHne
3aJa4, TECTUPOBAaHUE, JK3aMEH

— BJIAQJICHUE HABBIKAMM HCIIOJIb30BAaHUSA T'OTOBBIX KOM-
NBIOTEPHBIX MPOrPaMM IIPU PELICHUH 3aad.

BBHIMIOJIHEHHE W O(opMIIEHHE IMpaKTHde-
CKHX padoT, BBIITOJIHEHHE KOHTPOIBHBIX
U CaMOCTOSITENBbHBIX paboT, peleHue
3aJ1a4, TECTHPOBAaHUE, JK3aMEH

- c(OPMHPOBAHHOCTh TPEJCTABICHUH O HEOOXOIUMO-
CTH JI0Ka3aTeJIbCTB MPU OOOCHOBAaHUU MaTeMAaTUYECKUX
YTBEPKJIEHUM U pOJIM aKCMOMAaTHUKHU B MPOBEICHUM Je-
JTIYKTUBHBIX PACCYXKICHHUII;

BBITIOJTHEHHE U O(pOpPMIICHHE MPaKTH-
YeCKUX paboT, BBIIOJIHEHHE KOHTPOJIb-
HBIX M CaMOCTOATEJIbHBIX paboT, perie-
HUE 337124, TECTUPOBaHHE, IK3aMEH

- ¢(hOpMUPOBAHHOCTh MOHATHWHOTO armapara Mo Oc-
HOBHBIM pasacjiaM KypCa MAaTCMAaTHUKH, 3HAaHUHA OCHOB-
HBIX TeopeM, GOPMYJI U YMEHUS UX MIPUMEHSTh; YMEHUS
JOKa3bIBaTb TCOPEMBI U HAXOAUTH HECTAHAAPTHBIC CIIO-
coOBI pelieHus 3aj1ay,

BBITIOJTHEHHE ¥ O(OpMIICHHE MpaKTHYe-
CKHX padoT, BBIITOJIHEHHE KOHTPOIBHBIX
U CaMOCTOSTENBHBIX paboT, peleHue
3aJa4, TECTUPOBAaHUE, JK3aMEH
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- ¢hOpPMHUPOBAHHOCTh YMEHHUH MOJIEIUPOBATh PEAbHBIC
CUTyaIlMH, UCCIEI0BaTh MOCTPOCHHBIE MOJEIIHU, UHTEP-
MPETUPOBATH MOJIYYECHHBIH Pe3yNbTaT;

BBITIOJTHCHUE H O(l)OpMJ'ICHI/Ie MMpaKTHU4e-
CKHX pa60T, BBITTOJTHCHUE KOHTPOJIBHBIX
n CaMOCTOATCIIbHBIX pa60T, peuicHue
3aaa4, TCCTUPOBAHUEC, DK3aMCH

- chopMHpPOBaHHOCTH NIPEACTABICHUI 00 OCHOBHBIX IO-
HATUSAX MAaTeMaTU4YeCKOro0 aHajlu3a U HX CBOWCTBAX,
BJIaJICHHE YMEHHEM XapaKTEepHU30BaTh MOBEICHHE (PYHK-
LIMH, UCIIOJIB30BAHME IOJYYEHHBIX 3HAHUM U1 ONuUCa-
HUS ¥ aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

BEITIOJTHEHHE W O(OpMIICHHE TpaKTHYe-
CKHX padoT, BBITOJIHEHUE KOHTPOJIHHBIX
U CaMOCTOSTENBHBIX pPa0OT, pEeIICHUE
3aJa4, TECTUPOBaHHUE, dK3aMEH

- BIAJCHHE YMCHHSMH COCTABJICHHS BEPOSTHOCTHBIX
MOJIeIIeii IO YCIIOBHIO 33]]a4i U BBIYMCIICHUS BEPOSTHO-
CTH HACTYIUICHUS! COOBITHH, B TOM YHCJIE C IIPUMEHEHHU-
eM (opMya KOMOMHATOPUKH M OCHOBHBIX TEOPEM TE€O-
pHHU BEPOSTHOCTEH; HCCIIEIOBAHUS CITyYalHBIX BEJIIMYNH
0 MX paclpeeNIeHuIo.

BBHITIOJTHCHUE U O(OPMIICHHE TNpaKTHYe-
CKHX pa0oT, BBIIIOJIHEHUE KOHTPOJIBHBIX
W CaMOCTOSITENIFHBIX padoOT, peleHwe
3a/1a4, TECTUPOBAaHUE, SK3aMEH
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