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IHosicHUTEALHAA 3aIIHCKA

[Iporpamma o6mieoOpa3zoBaTenbHOTO y4eOHOTO TpeameTa «MaTemaTukay mpeaHa3HavYeHa
JUIST M3YYCHHS] MaTeMaTUKd B TpodeccHoHaNbHBIX oOpa3oBartenbHbix opranmsanmsax CIIO,
peanu3ylonmx 00pa3oBaTENbHYI0 MIpOrpaMMy CpefHero oOmero o0pa3oBaHusi B Ipenernax
OCBOCHMS IPOrpaMMbl TOJATOTOBKM crernuanuctoB cpeanero 3seHa CIIO (IIIICC3) na 6Gase
OCHOBHOTO 00111ero o0pa3oBaHUs MPU MOATOTOBKE KBATH(PHUIIMPOBAHHBIX pabOYMX, CIYKaIIUX U
CHELHUATNCTOB CPETHETO 3BEHA.

[Iporpamma paspabortana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obmero oOpa3oBaHWS,
OPEIbABISIEMBIX K CTPYKTYpE, COICPKAHUIO M pe3yJbTaTaM OCBOCHHUS Y4YeOHOro IpeaMera
«MaremaTuka», B COOTBETCTBHM C PexkoMeHAalusMHU 10 OpraHMU3alM TMOJIYYEHHs] CPEIHEro
obmiero oOpa3oBaHMsl B Ipelesiax OCBOSHHS 00pa3oBaTENbHBIX IMPOTPaMM  CPEIHEro
podeCCHOHAIBHOTO 00pa30BaHus Ha 0a3e OCHOBHOT'O O0IIero 00pa3oBaHMs C y4eTOM TpeOOBaHUI
denepanabHBIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB M MOJy4aeMou mpodeccuu Hiu
CHEIMAIbHOCTH ~ cpeAHero  mpodeccuoHaibHOro  obpa3oBanusa  (muceMo  JlemaprameHTa
TrOCY/IapCTBEHHOU MOTUTHUKH B chepe moaroToBku padounx kaapos u JI10 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Copneprxanue mporpammsl «MareMaTHKay HaIpaBJIeHO Ha TOCTH)KEHUE CIICTYIOIINX LEeJIeH:

e oOecneueHue CcGHOPMUPOBAHHOCTH TMPEACTABICHUI O COLMANbHBIX, KYIBTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;

e oOecrneyeHrue CGHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMaTHYECKOIrO
MBIIUICHHUS,

e oOecrnedyeHrne cHOPMUPOBAHHOCTH YMEHHI MPUMEHSTH MOJYyYCHHBIC 3HAHUS MPU PEIICHUU
Pa3IUYHBIX 33/1a4;

e oOecrneyeHrne CGHOPMUPOBAHHOCTH MPEJICTABICHU O MaTeMaTHKE Kak 4YacTu oOIie-
YeJIOBEYCCKOW KYIbTYPhl, YHUBEPCAILHOM SI3bIKE HAYKH, IO3BOJIIONIEM OIHUCHIBATh H
U3y4aTh pealibHbIE MMPOLIECCHI U SBICHHUSL.

B mporpammy BKIIIOYEHO cCOZep)KaHWE, HANpaBICHHOE Ha (HOPMUPOBAHHE y CTYIEHTOB
KOMIETCHIIMM, HEOOXOAUMBIX sl KAueCTBEHHOTO OCBOCHHUS MPOTpamMMmbl  MOATOTOBKHU
cnenuanvctoB cpennero 3seHa (IIIICC3) Ha 6a3e ocHOBHOTrO 00IIero 00pa3oBaHus ¢ MOTydYECHUEM
cpenHero oOmiero o0pa3oBaHMs, MPOTPaMMbl TOJATOTOBKH KBATH(PHUIIMPOBAHHBIX pabOYMX,
CITyKallluX.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»

MaremaTtuka sBusiercs  (GyHIaMEHTAJbHBIM  00I1€00pa3oBaTENbHBIM — HPEAMETOM  CO
CIIOKMBIIMMCS YCTOMYMBBIM COAEpKAaHMEM U OOIIMMU TpeOOBaHUAMU K TOATOTOBKE 00Yy-
YAIOIIUXCS.

B npodeccronanbHbIx 00pa3oBaTeNbHBIX OpraHU3aLUsAX, PEATU3yIOIUX 00pa30BaTeIbHYIO
nporpaMMmy cpegHero oOmiero oOpaszoBanust B mpeaenax ocBoeHus IIIICC3 CIIO na 06aze
OCHOBHOTO 0011ero o0pa3oBaHusl, U3y4eHHE MaTEMaTUKU UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH
oT npoduist mpohecCuoHaTLHOTO0 00pa30BaHus.

[Tpu ocBoenuu crienuansHocTeit CI1O ecTtecTBeHHO-HAY4YHOTO MpOodusisa mpodhecCuoHaATHLHOTO
o0Opa3oBaHus, MaTeMaTHKa u3ydaercs Ha 6azoBoM ypoBHe PI'OC cpennero obiero oopazoBaHusi.

OTO BBIpa)KaeTcsi B COAEpPX aHUM OOYUEHMsI, KOJIMYECTBE YacOB, BBIACISEMBbIX Ha U3ydCHHE
OTJENBHBIX TEM TMpPOrpaMMbl, IJIyOMHE HUX OCBOGHHUS CTyJIEHTaMHu, OOBeME€ M XapakTepe
MPAKTUYECKUX 3aHSATUH, BUIaX BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThI CTY/I€HTOB.

OO6ume neny u3ydyeHust MaTeMaTUKU TPAJAULMOHHO PEATU3yIOTCS B UETHIPEX HANPABJICHUSX:

1) oOmee mpeacTaBiIeHUE 00 UACIX U METOJaX MAaTEMAaTHKU;

2)  MHTEIEKTYaJIbHOE Pa3BUTHE;

3)  OBIajJeHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;



4)  BOCIUTAaTEIbHOE BO3JCHCTBUEC.

[Tpodunuszanus 1enei MaTeMaTuuIeckoro 00pa3oBaHusl OTpaKaeTCsl Ha BEIOOPE MPUOPUTETOB
B OpraHmM3aluu y4deOHOH JesTenbHOCTH oOyvaromuxcs. JlJis TEeXHHYEeCKOro, COIHalbHO-
SKOHOMMYECKOTOo mnpoduiieli mnpodeccnoHabHOTO 00pa3oBaHUSI BBHIOOP IeNel CMellaeTcs B
[IparMaTU4eCKOM HaIlpaBJIEHUH, IPEAYCMATPUBAIOIIEM YCWIEHHE M PaCHIMPEHHUE NPUKIATHOIO
XapakTepa M3Y4YeHHUs MaTeMaTHUKH, MPEeUMYIECTBEHHON OpUEHTAIlMH Ha alrOPUTMUYECKUI CTHIIb
MIO3HABATEIBHOM JESITENbHOCTH. J[IsI TYMaHMTApHOTO M E€CTECTBEHHO-HAYYHOTO mpoduien
npodeccuoHanbHOr0 00pazoBaHusl 0Oojee XapaKTepHBIM SBIISETCS YCUJICHHE OOILIEKYJIbTYpHOMI
COCTABIIAIONICH y4eOHOrO MpeIMeTa ¢ OpUeHTAIel Ha BU3YyallbHO-00pa3HbIN U JTOTMYECKUH CTUIH
yaeOHOI paboThI.

W3yueHne MaTeMaTHKH Kak MpO(UIBHOTO 00Ie00pa3oBaTeIbHOr0 y4eOHOTO MpeaMera,
YUUTHIBAONIETO0 cHenuduKy ocBauBaeMmblx cTyaeHTamu mpodeccuit CIIO wnm cnenuanbHOCTH
CIIO, obecrieunBaeTcs:

+  BBIOOPOM pPa3IUYHBIX [TOJIXO0/I0B K BBEICHUIO OCHOBHBIX MTOHATHUI;

« (¢GOopMUPOBaHHEM CHCTEMbI YYeOHBIX 3aJaHuii, oOecrneynBarOmMX 3(PPeKTUBHOE

OCYILIECTBIICHIE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

+ o0oramieHueM CHEKTpa CTUJIeH y4eOHOW MAEATEIbHOCTH 3a CYET COIVIACOBAaHUS C Be-

JTYUTUMH J1eATeTbHOCTHBIMU XapaKTePUCTUKaMH BBIOpaHHOM npodeccru / CelranbHOCTH.
[IpodunbHas cocTaBistonIas OTPaXKaeTcsi B TPEOOBAHUAX K MOATOTOBKE 00YJAIOIIUXCS B YACTH:

« o0mieil cucTeMbl 3HAHMI: COAEpKATEIbHBIC MPUMEPHI HCIOIb30BAHUS MAaTEMaTHYECKUX
UJCH 1 METOJIOB B POPECCHOHATBHON JACSITEILHOCTH;

¢ YMEHHUU: pa3iuyue B ypOBHE TPeOOBAHUI K CII0)KHOCTH MPUMEHSIEMBIX allTOPUTMOB;

* TPAaKTHUYECKOI'O HCIOJb30BaHUS MPUOOPETEHHBIX 3HAHWN W YMEHMH: WHJMBU]YaJbHOTO
y4eOHOro  OmbITa B TOCTPOGHUM  MATEeMAaTUYECKUX  MOJIENEH,  BBIIOJHEHHUH
HCCIIEIOBATENbCKUX IIPOEKTOB.

Takum oOpa3om, peanu3anmusi coAepXaHus y4eOHOro TmpeaMeTa OpHEHTUPYeT Ha
NPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK yueOHOM pabOoThl, 3aBUCAIIMX OT MPOQHs
npodeccuoHanpHOrO  00pa3oBaHUs, IMOJIyUE€HHUs OIbITA HCHOJIb30BAaHUS MaTEMaTUKH B
COJepKATENBHBIX W MPO(ECCHOHATBFHO 3HAYMMBIX CUTYallUsX [0 CpPaBHEHHIO C (OpPMaJIbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

Coneprkanne yd4eOHOTro nmpeaMera pa3padoTaHo B COOTBETCTBUU C OCHOBHBIMU COZEP-
JKaTeNbHBIMH TUHUSMU 00y4EHUSI MAaTeMaTHKE:

« anreOpanyeckasl JUHUS, BKIIIOYAIOLIAs CUCTEMAaTU3allMI0 CBEACHUM O YHClaX; U3y4yeHUe

HOBBIX M 0000lIeHHE paHee M3Yy4YeHHBIX Oomnepaiuil (Bo3BeleHHE B CTENEeHb, U3BJICUCHHE
KOpHSI, JIorapu()MUpOBaHUE, CUHYC, KOCUHYC, TAaHI€HC, KOTAaHI'€HC U OOpaTHbIE K HUM);
M3Y4Y€HHE HOBBIX BHJOB UHCJIOBBIX BBIpOKEHUH © (OpPMYNI; COBEPIICHCTBOBAHUE
MPAaKTUUYECKUX  HABBIKOB W BBIYUCIHUTEIBHOW  KYJIBTYpPbI,  paclldpeHue U
COBEpPILIEHCTBOBaHHUE alreOpanyeckoro ammapara, c(opMUpOBaHHOTO B OCHOBHOM MIKOJIE,
U €r0 MPUMEHEHHUE K PELICHUI0 MaTEMaTHYeCKUX U IPUKIIAIHBIX 3aa4;

¢ TeopeTUKO-(QYHKIMOHANbHAS JIMHUSA, BKIIIOYAIONIAs CHCTEMAaTH3allUI0 M pacCIIUpEeHHe
CBECHUH O (YHKIHAX, COBEpIICHCTBOBAHWE TIpadUUECKUX yMEHUH; 3HAKOMCTBO C
OCHOBHBIMHM MJIESIMM M METOJaMM MaTeMaTH4YEeCKOro aHajiu3a B 0o0beMe, MO3BOJISAIOIIEM
UCCIIEIOBaTh d3JEMEHTapHble (QYHKIMM W pelmaTh MPOCTEHIINE TeOMETPUYECKHE,
¢dbu3nueckre u Apyrue NpukiIaaHble 3a1auu;

+ JIMHUSA YpaBHEHUN W HEPABEHCTB, OCHOBAHHAs Ha MOCTPOEHUHU U UCCIIEJOBAHUM MaTeMa-
TUYECKUX MOJeNel, mepecekaromasics ¢ aredOpandeckoil u TeopeTUKO-(YHKINOHATBHOM
JUHUSAMH W BKIJIIOYAIOLIAs Pa3BUTHUE U COBEPIIEHCTBOBAHME TEXHUKU aNreOpanyecKux
npeoOpa3oBaHuil Ul PElIeHUs YpaBHEHUI, HEPAaBEHCTB M CUCTEM; (OPMHPOBAHUE CIIO-
COOHOCTH CTPOHUTHh U HCCIIEOBaTh MPOCTEHIINE MaTeMAaTUYECKUE MOJENU MpPU pElIeHUH
MPUKJIAIHBIX 33724, 33]1a9 U3 CMEXHBIX U MPO(eCcCHOHAITBHBIX JUCIHUILTNH;

* TeoMeTpuYecKas JIMHUS, BKIIIOYAIOLIasl HarjsAHbIE MPECTABICHUS O MPOCTPAHCTBEHHBIX
¢burypax W u3ydeHHE HX CBOWCTB, (POpMHpOBaHHE W paA3BUTHE MPOCTPAHCTBEHHOTO



BOOOpaXECHUs, Pa3BUTHE CIOCOOOB T'€OMETPUYECKUX HW3MEPEHUH, KOOPAMHATHOTO H
BEKTOPHOI'O METOJIOB JIJISl pELICHHS] MATEMaTHUECKUX U IPUKJIATHBIX 3aa4;

¢ CcTOXacTHYecKasl JMHHSA, OCHOBAaHHAs Ha Pa3BUTUM KOMOMHATOPHBIX yMEHHH, NpPEICTaB-
JIEHUI O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX OKPY>KAIOILIEro MUpa.

Paznienbl (TeMbl), BKIIIOUEHHBIE B COZEp)KaHUE y4eOHOTO MpenMeTa, SBISIOTCS OOIIUMU s
Bcex mpodmiieid mpodecCHOHAIBHOTO 00pa30BaHUsA W IPH BCEX 0O0beMax y4eOHOro BpPEMEHHU
HE3aBUCHMO OT TOTO, SIBJISIETCS JIM y4eOHbIN peamer «MaTtemaTikay 6a30Boil Uil MpoGUIbHOM.

B npumepHbIX TeMaTHYeCKUX IJIaHaX IporpaMMbl Y4eOHBIN MaTepualn npeacTaBiieH B popme
YepeNyIOIIEerocsi  pa3BepTHIBAHUS  OCHOBHBIX  COJIEPXKATENbHBIX JIMHUHA  (anreOpanyuecKoi,
TEOPETUKO-(PYHKIIMOHAIBHOMN, YpaBHEHUI U HEPABEHCTB, T€OMETPUUYECKOM, CTOXaCTUYECKOM), UTO
MO3BOJIsIET THOKO HCIOJIb30BaTh HMX PACHOJOXKEHHE W B3aWMOCBS3b, COCTaBIATH pabounii
KaJICHJAapHBIN IJ1aH, MO-pa3HOMY uyepenysl ydeOHble TeMbl (TJ1aBbl yUeOHUKA), YUUTHIBAs MPO(UIh
npodeccuoHanpHOTO  OOpa3zoBaHus, crenupuky ocBauBaemodt mnpodeccun CIIO  wm
cnenuanbHoct CIIO, rnyOuHy wu3ydeHHs MaTepuaia, YPOBEHb IOATOTOBKU CTYIEHTOB IO
IpEIMETY.

[Ipennaraemble B MPUMEPHBIX TEMATHUECKUX IJIaHAX pa3Hble 00bEMbl y4eOHOIO BPEMEHU Ha
U3ydeHHE OJHOW M TOW K€ TEMBbl PEKOMEHIYeTCS HCIIOJB30BaTh ISl BBHIOJHEHUS Pa3JIMYHBIX
yueOHBIX 3a1aHuil. TeM cambIM pa3nuyus B TPEOOBaHUAX K pe3yibTaTaM OOYdYeHHUs MPOSBATCS B
YPOBHE HaBBIKOB 110 PEIICHHUIO 3371a4 M OTBITE CAMOCTOSATEIbHON PabOTHI.

Wzydenue o0meoOpazoBaTebHOrO Yy4eOHOro mpenMera «MareMaruka» 3aBeplLIacTCs
MOJIBE/ICHUEM HUTOTOB B (hopMe SK3aMeHa B paMKax IMPOMEKYTOYHOW aTTECTallUd CTYACHTOB B
npouecce ocBoerus [ITICC3 CIIO ¢ nonydyennem cpenHero oduero oopa3oBaHus.

B paznene mporpammel «Coaepkanne yaeOHOTO MpeIMeTa» KypCHBOM BBIICICH MaTepHal,
KOTOPBI MPH H3yYECHUH MaTeMaTUKH Kak 0a30BOM, Tak U MPOQUIBHOrO y4eOHOro MpeaMera,
KOHTPOJIIO HE TOJJICHKHT.

MECTO YYEBHOI'O IIPEJJMETA B YYEBHOM IIVIAHE

«MatemaTtukay» sSBJIsieTCsl y4eOHBIM MpeIMETOM 00s13aTeNbHOM npeaMeTHol obnactu «Mare-
MmaTuka 1 nHpopmatuka» @I'OC cpeanero obiuiero oopazoBaHusl.

B npodeccronanbHbIX 00pa3oBaTeIbHBIX OpraHU3alMsAX, peau3yIoIuX 00pa3oBaTeIbHYIO
nporpaMmy cpenHero ooOmiero obOpasoBanus B npenenax ocoeHus IIIICC3 CIIO na 6asze
OCHOBHOro oOmiero oOpa3oBaHusi, Yy4yeOHBIH mpeamer «MaremaTuka»  HU3ydaeTcs B
obmeobpazoBatenbHoM 1ukie ydeOHoro twianHa I[IIICC3 CIIO wa 6a3e OCHOBHOTO 0OOIIEro
00pa30BaHUs C MOJYYEHHUEM CPEIHEro 001Iero oopa3oBaHus.

B yuebnpix mmanax [IIICC3 mnpenmer «MartemaTuka» BXOAUT B COCTaB OOIMIMX
0011e00pa30BaTeNIbHBIX Y4E€OHBIX MPEIMETOB, (HOPMUPYEMBIX M3 00s3aTEIbHBIX HPEIMETHBIX
obnacreit ®I'OC cpennero obmiero oOpazoBanus, s npodeccuit CIIO unm crneruanbHOCTEH
CIIO cootBetcTBYy!OLIETO MPOh Ut MPohecCHOHATBHOTO 00pa30BaHMUsL.

Pe3yibTaThl 0CBOCHUS Y4eOHOI'0O NpeaMeTa

OcBoenne coaepkanusi ydyeOHoro mnpeamera «MaTtemarukay oOecneunBaeT JIOCTHIKEHHE
CTYJAEHTAMH CIENYIOUINX pe3yabmamos:

s JIUYHOCHIHBIX:

- chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK YHUBEPCATHLHOM SI3bIKE HAYKU, CPEJICTBE
MOJICIUPOBAHUS SBJICHUHA U MPOIIECCOB, UJIEAX U METOJIaX MATEMAaTHKH;

- TIOHMMaHUe 3HAYUMOCTHU MaTeMaTUKu JUTSt Hay4HO-T€XHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUSI K MaTeMAaTHKE KaK K YacTH OOIIEYEIOBEYECKOW KYJIbTYPHI
Yyepe3 3HAKOMCTBO C UCTOPHUEN pa3BUTHUSI MAaTEMATUKH, BOJIIOIIMEN MaTeMaTHYECKUX UJIEH;



pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKECHHUS, AITOPUTMUUYECKON
KYyJIbTYpbl, KPUTHYHOCTH  MBIIIJICHUS Ha YpOBHe, HeoOxoaumMoMm Uil Oyayuieit
po(ecCHOHATTLHOM IS TEIILHOCTH, JUISI TPOJIOJIKCHHSI 00pa30BaHUs U cCaMO00pa30BaHUS;
OBJIaJICHE MaTeMaTHYeCKUMU 3HAHUSMU M YMEHUSAMH, HEOOXOAMMBIMU B MOBCEIHEBHOU
JKU3HU, JUTSI OCBOCHUSI CMEXHBIX TEXHHUYECKUX AUCIMILIUH U TUCHUIUIMH MPOQECCHOHATBHOTO
IUKJIA, JUIsl  TOJdy4YeHus oOpa3oBaHUA B 00JIacTAX, HE TpeOyrommx yriyOJeHHOH
MaTeMaTH4YeCKOM IOATOTOBKHU;

TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUU
BCEH JKM3HHW; CO3HATEIHHOE OTHOIICHHWE K HENPEePHIBHOMY OOpPa30BAHHIO KaK YCIOBHIO
yCHeNHoM npodeccuoHaIbHON U 00IIECTBEHHOM e TEIbHOCTH;

TOTOBHOCTB U CLIOCOOHOCTH K CAMOCTOSATEIHHOW TBOPUYECKOW U OTBETCTBEHHOU JI€ATEIHbHOCTH;
TOTOBHOCTh K KOJUIEKTUBHOHN paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTeNbHOM,
OOLIECTBEHHO  IOJIE3HOM, y4YEOHO-UCCIIEJOBATEIbCKOM, MPOEKTHOM M  JApyrux BUAaX
JeSITEIIbHOCTH;

OTHOIICHHE K TPO(ECCUOHATBHOW NEATEIHHOCTH KaK BO3MOXXHOCTH YYacTHS B PEIICHHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOJIEM;
MemanpeomMemHpix:

YMEHHE CaMOCTOSITENIbHO OMPENENITh eI AESTeIbHOCTH U COCTaBIATh IJIAaHBI JESITENbHOCTH;
CaMOCTOSITCIILHO ~ OCYIIECTBIISITh, KOHTPOJMPOBaTh M  KOPPEKTHPOBATh  JICATEIHHOCTE;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUISl TIOCTHXKEHHUSI MTOCTABIICHHBIX IIeNIel U peann3aiu
TUTAHOB JICSITEIILHOCTH; BEIOMPATh YCIEIIHBIE CTPATETUH B PA3IMYHBIX CHTYAIIHSIX;

YMEHHE MPOJYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM AESITENbHOCTH,
YUUTHIBATh MMO3HUIIAU APYTUX YIACTHUKOB JIEATEIBHOCTH, 3 (HEKTUBHO pa3pemiaTh KOHPIUKTHL;
BIIQJICHUE  HaBbIKAMU  [103HABATEIbHOM,  Y4EOHO-UCCIIEIOBATENLCKOM W IPOEKTHOM
NESATCIIbHOCTH, HAaBBIKAMU  paspelieHuss MpoOieM; CImocOOHOCTh ¥ TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METO/OB PEIICHUs MPAKTUUYECKUX 3a/lad, MPUMEHEHHUIO Pa3IuYHbIX
METOJIOB TIO3HAHUS,

TOTOBHOCT M CIOCOOHOCTh K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-TIO3HABATENbHOM
JESTEIIbHOCTH, BKIIIOYash YMEHUE OPHCHTHPOBATHCS B PA3IMYHBIX HMCTOYHWKAX HH(pOpMammw,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGPOPMAIUIO, TMOJTYyYAEMYI0 U3 Pa3IHYHbIX
HUCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOKO TOYKY
3pEHUs, UCIIOIh30BATh aJICKBATHBIC SI3BIKOBBIC CPEJICTRA;

BIIaJICHUE HaBBIKAMH IMO3HABaTEIbHOW pedIeKCHU KaK OCO3HAHHWS COBEPIIAEMBIX ACHCTBHUA U
MBICITUTEIIEHBIX MPOIECCOB, UX PE3YJIbTATOB MU OCHOBAHWH, 'PAHUI] CBOCTO 3HAHWS W HE3HAHUS,
HOBBIX ITO3HABATEJIHHBIX 33124 M CPEACTB ISl UX TOCTHKEHUS;

[ECYCTPEMJICHHOCTh B TIOMCKaX M TPHHITHU PENICHWH, COOOPa3UTENILHOCTh W WHTYHIIHS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHUN; CHOCOOHOCTh BOCIPUHUMATH KpacoTy U
TapMOHUIO MUPA;

* npeoMemHubIX:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM O MAaTeMaTHKE KaK 4YaCTH MHUPOBOW KYJIBTYPhI U MECTE
MaTeMaTHKH B COBPEMEHHOW LMBHIM3ALMHU, CIIOCO0AX OMHCAHMS SBICHHUM pealbHOr0 MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

cOPMUPOBAHHOCTh TPEJACTABICHUNM O MaTeMaTHYeCKHX TMOHATHSAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJIEIIAX, MO3BOJIAIONIMX OMKMCHIBATh U U3y4aTh Pa3HbIC MPOLIECCHI U SBJICHUS;
IMOHUMaHUE BO3MOXKHOCTH aKCUMOMATUYECKOTO MMOCTPOEHUSI MATEMAaTUUECKUX TEOPUI;

BJIAJICHUE METOJIaMH JIOKA3aTeIbCTB W QJITOPUTMOB PEIICHUS, YMEHUE HX HNPUMEHSITh,
MPOBOJUTH TOKA3aTEIIbHBIE PACCYKIAEHHUSI B XOJI€ PEILICHUS 3a/1a4;

BJIAJICHUE CTAaHJAPTHBIMA [pUEMaMH PEHIEHUS PANMOHAIBHBIX W  HPPALMOHAIBHBIX,
[0KA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUW W HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BaHHE TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHCJIE JUIsl IOUCKA MTYTH PEIICHUS 1
WJUTIOCTPALIMU PELIEHUS] YPABHEHUN U HEPABEHCTB;



c(OPMHPOBAHHOCTH MPEJCTABICHUNA 00 OCHOBHBIX MOHATHSIX MAaTEeMaTHYECKOTO aHajIM3a M MX
CBOMCTBAaX, BIJAJCHUE YMEHUEM XapaKTepU30BaTh IOBEAECHUE (YHKIUH, MCIIOIb30BaHUE
IIOJIYYEHHBIX 3HAHUM I OIIMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

- BJIQJICHUE OCHOBHBIMH IOHATHAMM O IUIOCKUX U IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax,
UX OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTh YMEHHUS PACIO3HABATH T'€OMETPHUECKUE (PUTYPBHI
Ha 4epTexax, MOAEIAX U B PEaIbHOM MUPE; IPUMEHEHUE U3YYEHHBIX CBOMCTB F€OMETPUYECKHUX
buryp u hopMyi A peieHus TeOMETPUIECKUX 3a/1a4 U 331a4 ¢ PAKTUYECKUM COJIep>KaHHEM;

- c(hopMHPOBAaHHOCTh MPEICTABICHUNA O MpoLEeccax M SBIECHUAX, MMEIOLIMX BEPOSITHOCTHBIN
XapakTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpPE, OCHOBHBIX IIOHATHAX
JJIEMEHTApHONW TEOpUM BEPOSTHOCTEH; YMEHHH HAXOOUTb M OLCHMBATh BEPOSITHOCTU
HACTYIUICHHUSI COOBITUI B MPOCTEHINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHUKU
CIIy4alHBIX BEJIMYMH;

- BJIQJICHHUE HAaBBIKAMH MCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUU 3a]1a4.

COILEPKAHUE YYEBHOI'O ITPEJIMETA
Texuuueckuii npopusib npodeccuoHaTLHOr0 00pa3oBaHus

MaTeMaTI/IKa B HayKe, TEXHUKE, 3KOHOMMUKE, I/IH(l)OpMaIII/IOHHBIX TCXHOJIOTUAX H HpaK-
TUYeCKOM NesTenbHocTH. Llenu u 3amaun u3yueHuss MmateMatuku npu ocBoenuu npodeccuii CI10 u
creunanpuocreit CI10.

AJITEBPA
Pazsumue nonamus o uucne
[lenble u panuoHanbHble uucia. JlelicTBUTenbHbIE 4Yucaa. llpubnudiceHnvie 6bIYUCTEHUA.
Komnnexchovie uucna.

Kopnu, cmenenu u nocapugmuot

Kopuu u crenenn. KopHu HarypanbHOM cTemeHu M3 4ucia U uX cBoiicTBa. CTemeHu c
palMOHAIbHBIMU IIOKA3aTesIMM, WX cBoHcTBA. CTeneHu ¢ JEHCTBUTEIBHBIMM IOKAa3aTEJSIMH.
Ceolicmea cmenenu ¢ 0elicmeumenbHblM HOKA3amesem.

Jlorapugm. Jlorapupm uucna. OcHOBHOe JorapudmMuyeckoe TOXKAECTBO. JlecsaTHuHble U
HaTypaJyibHble Jjorapu@msl. [IpaBuna nelictuii ¢ norapupmamu. Ilepexoa kK HOBOMY OCHOBAHUIO.

[TpeoOpa3oBanue anreOpanyeckux BblpakeHHH. I[IpeoOpazoBaHMe palMOHANBHBIX, Up-
PAlMOHATIBHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUUYECKUX BbIPAXKEHUI.

Ilpaxmuueckue 3anamus

Apudmernueckue ASMCTBUS HaJ YUCIIaMU, HaXOXKIAEHHE MPUOIMKEHHBIX 3HAUEHUN BEIUYUH
U TOrpelHocTel BBIYMCICHUN (aOCOMIOTHOM W OTHOCHUTENBHOM), CpaBHEHHE UHCIIOBBIX
BBIPAKCHUI.

Bolunciienre u cpaBHEHHE KOpPHEH. BBINTONIHEHNE pacyeToB C paJuKallaMH.

Pemenne nppaunoHabHBIX ypaBHEHUN. HaxoxaeHne 3HAYEHNI CTENEHEN ¢ pallMOHAIbHBIMU
nokazarensiMu. CpaBHeHue cteneHeil. [IpeoOpazoBaHMs BBIpaXEHHUH, COJEpPXKAIIUX CTEHECHH.
Pemenne noka3aTenbHbIX YPaBHEHHM.

Pewienne npukiiagHbeIX 3a1ad.

HaxoxneHue 3HaueHuid jorapudma mo Ipou3BOJIBLHOMY OCHOBaHHUIO. Ilepexon oT oxHOro
OCHOBaHMA K Jpyromy. Brelumcinenune u cpaBHeHue Jjorapu¢mon. JlorapudmupoBanue u
MOTEHIMPOBAHUE BBIPAKEHU.

[TpubnmkeHHbIe BEIYUCICHUS U PELICHUs TPUKIIaIHBIX 3a/1a4.

Pemenne norapudmuueckux ypaBHEHHI.



OcHoBbI TpUuroHoMeTpuu. OCHOBHBIE MOHSTHS

Pannannas mepa yrna. BpamarensHoe npuxeHune. CHHYC, KOCUHYC, TAHT€HC M KOTAHTEHC
qucia.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA

®opmynbsl npuseaeHus. Popmynsl cinoxenus. Gopmynsl yaBoeHuss Popmyivl nOJI0BUHHOO
yena.

[TpeoOpa3oBanus MPOCTENIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

[IpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMI B IPOU3BEICHUE U TPOU3BEACHUS B
CyMMYy. BuipaosiceHue mpueoHomempuieckux )yHKyuil yepe3 maneeHc noJ08UHHO20 apeyMeHma.

TpuronomeTpuuecke ypaBHEHUsI 1 HEPABEHCTBA

[Ipocreiiine TpPUTOHOMETpUYECKUE YypaBHEHUS. [Ipocmetiwue mpucoHomempuieckue
Hepagencmaa.

OO6patHbie TpUroHOMeTpUYecKue GyHKIMH. APKCUHYC, apKKOCHUHYC, ApKTaHT€HC.

Ilpaxmuueckue 3ansamus

PanranHbIil METOJ U3MEPEHHS YIJIOB BpAIlEHUS M CBS3b C IPagyCHOM MEPOil.

OCHOBHBIE TPUTOHOMETPUYECCKHE TOXKIECTBA, (OPMYIBI CIIOKCHHS, YIBOCHHS, IPEO0-
pa3oBaHME CYMMBI TpPUTOHOMETpUYECKUX (GYHKIUI B MPOU3BEACHUE, MpeoOpa3oBaHUE MPO-
U3BCJICHUS TPUTOHOMETPUYECKHX (YHKIWA B cymmyro [Ipocreiimivie TpUTOHOMETPUYECKUE
yYpaBHEHHUS U HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETpUYECKUE (DYHKITHH: apKCHHYC, apKKOCUHYC, apKTAHTEHC.

®YHKILMH, UX CBOMCTBA u rpadguku

Oyukiuu. O65acTh ONpeeleHus U MHOKECTBO 3HaueHui; rpaduk (QyHKIUHU, TOCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CpoiictBa (pyHKUMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCThH, MEPHO-
TaHOCTh. [IpoMEXyTKH Bo3pacTaHus U yObIBaHUS, HAaHOOJIbIIEe M HAMMEHBIIIEe 3HAYCHUS, TOUKU
skcTpemyMa. ['padudeckas wuHTeprperanus. [lpumepbl (yHKIIMOHAIBHBIX 3aBHCUMOCTEH B
peanmpHBIX TpoIleccax M SBICHUSX. Apudmerndeckue omepanuud Haa ¢GyHKuusMu. CroxHas
bynkus (komnosuuus). [lonamue o Henpepvl@HOCMU DYHKYUU.

O6parnsie ¢yakuuu. Obracmv onpedeneHuss u oo6aacmv 3HA4eHUll 0OPAMHOU HYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, IOKa3aTeNbHbIE, JIOTapU(PMUYECKHe U TPUTOHOMETPHUECKUE (DYHKIUH.
OOpaTHble TPUTOHOMETPUYECKUE PYHKIINH

Onpenenenus GyHKIMHA, X CBONCTBA U TpaUKH.

[IpeoOpazoBanusi TpadukoB. [lapamiensHbll TEPEHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTEJIBHO Hayajaa KOOPINHAT, CAMMETPHsI OTHOCUTEIBHO MIPSIMOU Y =
X, PacTsDKEHUE U C)KaTue BJI0JIb OCEil KOOpINHAT.

Ilpakmuueckue 3anamusl

[TprimMepsl 3aBUCHUMOCTEN MEXIy IEPEMEHHBIMU B pealbHBIX IPOLIECCAX W3 CMEXHBIX
npeameroB. Onpexnenenne ¢pyHkuuil. [Toctpoenne u urenue rpagukoB ynknuii. McciaenoBanue
¢yuknuu. CBolicTBa JIMHEHHOW, KBaJpaTUYHOM, KYCOUHO-JIMHEHHOM U JIpOOHO-TMHEMHON
¢ynkuunii. HenpepsiBHble U nepuoandeckue ¢yHkuuu. CBoWCTBa U TpaUKH CHHYCA, KOCHHYCA,
TaHreHca M KoraHreHca. OOpaTtHble QyHKUMM U uUX rpa@uku. OOpaTHblE TPUTOHOMETPUYECKHE
¢ynkuuu. [IpeobpazoBanus rpadpuka Gynkiun. ['apmonnueckue konedanus. [Ipuknaaneie 3agaun.

[TokazarenbHble, TOrapupMUIECcKe, TPUTOHOMETPUYECKNUE YPAaBHEHUS U HepaseHCcmed.

HAYAJIA MATEMATHYECKOI'O AHAJIH3A
[TocnenoBarenpHOCTH. CrOCOOBI 3aaHHUS M CBOWCTBA YHUCIOBBIX IOCIIEIOBATEIHLHOCTEH.
Ilonsamue o npedene nocnedosamenvrnocmu. Cyujecmsoganue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmuy.  CyMMHpOBaHUE  TIOCIeNOBaTelbHOCTEH. beckoHedHo — yObIBaromas



TeOMETPUYECKAs! IIPOIPECCHS U €€ CyMMa.

[IpousBognas. [loHsiTHe O TPOM3BOAHOW (PYHKIMH, €€ TEOMETPUUYCCKUU M (PU3NUECKHA
CMBICII. YpaBHEHHME KacaTrelbHOH K rpaduky ¢ynkuuu. I[IpomsBoaHble CyMMBI, pa3HOCTH,
pou3Be/ieHus, dYacTHble. [Ipou3BOAHBIE OCHOBHBIX »3JeMEHTAapHBIX GyHKIuH. IlpuMmenenue
NPOM3BOJIHONW K HCCIIENOBAHUIO (DYHKIMHA W MOCTPOCHHIO TpadukoB. [Ipouzsoouvie obpamuoi
GdyHKYyuu U KoMno3uyuu GyHKyuu.

[Ipumepbl HKCMOJNB30BAaHUS IPOU3BOJHOM 11 HAXOXKJICHHUS HAWJIY4YlIEro pEIIEHUs B
NPUKIAIHBIX 3ajJadyax. Bropas mpous3BojaHAs, €€ TEeOMETpUYEeCKUd U (U3UYECKUH CMBICI.
Haxoxnenne ckopoctu ajis mporecca, 3a1anHoro (opmMyion u rpaduxom.

[lepBooOpa3znas u wunHTerpan. [IpumMeHeHHEe ONPENEIEHHOTO HHTErpaja JUlsl HaXOXKICHHS
wiomaan KpuBosnHenHoOW Tpaneuuu. @opmyna Heroorona—IJleiiOnuna. [Ipumepsl npruMeHeHus
UHTErpaia B (PU3HKE U TEOMETPHH.

Ilpakmuueckue 3anamus

YucnoBasi MOCIENOBATENbHOCTh, CIOCOOBI €€ 3aJaHusi, BBIYUCICHUS YJICHOB IOCIEI0-
BarenbHOCTH. Ilpenen mocnepoBarenbHOCTH. beckoHewHOo — yObIBamolias reoMeTpudecKas
IIPOrpeCCusl.

IIpou3BoHasA: MEXaHUYECKUA U TE€OMETPUYECKHUM CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacaTenbHOM B o0mem Buzae. [lpaBuna u Qopmynsl nuddepeHupoBanus,
TabJIMIIa TPOU3BOJHBIX dJeMEHTapHbIX (yaknumid. MccnenoBanne GyHKIMH C  TIOMOIIBIO
npousBogHON. HaxoxxneHne HanOobIIero, HAMMEHBIIETO0 3HAYCHHSI U AKCTPEMAaJIbHBIX 3HAUYCHUHN
(GYHKIMH.

Wurterpan u mnepBooOpasnas. Teopema Hprotona—IJleiiOnuma. IlpumeHeHne uHTErpaia K
BBIYHCIICHUIO (DU3UYECKUX BEJIMYMH U TIJIOMIA IEH.

YPABHEHUA 1 HEPABEHCTBA

VYpaBHEHHsI U CUCTEMBl ypaBHEHUH. PannoHanbHbBIE, HppalliOHAIBHBIE, NOKA3aTENIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHbIE NpUEMBbl UX pELIEHUS (pa3lokKEHUE HAa MHOXHUTENIU, BBEIECHUE HOBBIX HEW3-
BECTHBIX, MOJICTAHOBKA, IpaMueCcKuil METON).

HepasencrBa. PannoHanpHbIE, MPpALMOHAIBHBIE, NTOKA3aTENIbHBIE U MPULOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELIEHUS.

Hcnonp3oBaHne CBOMCTB U TrpauKoB (PYHKIMH NpU pEHIeHUH YpaBHEHUNH M HEPaBEHCTB.
Merton unrtepBasnoB. M3o0pakeHne Ha KOOPJUHATHON MIOCKOCTH MHOKECTBA pEIlIeHUI ypaBHEHUH
Y HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.

Ilpuxnaounsie 3a0auu

IIpuMeHeHne MaTeMaTHYeCKUX METOJOB JUUIS PEIICHUS COJEPKATENIbHBIX 3a7a4 U3 Pa3IUIHbIX
o0acTeil HayKH U MPaKTUKU.

WHTepnperanus pe3yapTara, yu4eT peaIbHbIX OTPaHUYECHHMN.

IIpaxmuueckue 3anamus

Kopuu ypaBHennii. PaBHocuinbHOCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUMN.

OcHOBHBIE IPUEMBI PELICHNS YpPaBHEHUN. PelleHne cucreM ypaBHEHHU.

Hcnonp3oBaHne CBOMCTB U IrpaMKOB (PYHKIMN JJis PELIEHUS] YpaBHEHUI U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOAITHOCTEHN

DneMeHThl KOMOUHATOPUKH
OcCHOBHBIE TIOHSITHS KOMOMHATOPUKH. 3ajayd Ha TOJCYET YHCIIa pa3MEIIeHH#, mepecTta-
HOBOK, coueTaHuil. Permenue 3ana4 Ha nepebop BapuantoB. @opmyrna 6unoma Herotona. CBoiicTBa
OuHOMHUHANBHBIX KO3 unnenToB. Tpeyronbauk [lackans.
DJIEMEHTHI TEOPUHU BEPOSITHOCTEH
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CoObITHEe, BEpOSITHOCTH COOBITHS, CIOXKEHHE M YMHOXEHHE BepOsTHOCTEeU. [lomsamue o
Hezasucumocmu coobimuil. /JUcCKkpemnas ciy4yanunas eenuvuna, 3aKon ee pacnpeoenenus. Qucnosvie
Xapakmepucmuky OUCKpemHoU CIy4atinol eenuyunbl. [lonsamue o 3aKoHe 6ONbUIUX YUCE].

ONEMEHThI MATEMATHYCCKON CTATUCTHKH

[IpencraBnenre naHHBIX (TaOMWIBI, JUArpaMMbl, TpadUKH), ceHepalbHAs COBOKYNHOCHIb,
8vibOpKa, cpedHee apugmemuyeckoe, meouana. Ilowsmue o 3a0auax mamemamuqeckou
CmamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumeHenuem 8epOosSmMHOCHHbIX MemMOo008.

Ilpaxmuueckue 3anamust

Hctopusi pa3BUTHs KOMOWHATOPUKH, TEOPUU BEPOATHOCTEH M CTATHUCTUKH M MX POJIb B
pasnuuHBIX cdepax dYeIOBEUECKOW Ku3HemeaTeabHOCTH. [IpaBmia komOuHatopuku. Perenue
KOMOMHATOpHBIX 3ajad. Pa3memenus, coueTtaHus U ImepecTaHOBKU. buHoM HpioToHa u
tpeyroiabauk [lackand. [Ipuknagneie 3a1auu.

Kitaccuueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O CYMMeE
BeposATHOCTE. Brpruncinenue BepositHocTeil. [lpuknanueie 3amauu. IlpeacrtaBiieHHE YHCIOBBIX
nanubix. [Ipuknagaeie 3a1aun.

I'EOMETPUA

IIpamvle u nrockocmu 6 npocmpancmee

B3aumHOe pacrnono)keHue IBYX MpsMBIX B IpocTpaHcTBe. [lapamiensHOCTh NpsAMOM u
mwiockoctu. [lapamtenpHOCT  IUIOCKOCTEH. llepneHAMKyIIpHOCT NPSIMONM M INIOCKOCTH.
[lepieHauKyNIAp U HAKJIOHHAs. YTOJl MEXIy IPSIMOHM M IUIOCKOCTBbIO. JIBYrpaHHBIM yroi. Yroiu
MEXAY IJIOCKOCTAMU. [lepnenauKyIspHOCTh ABYX MIIOCKOCTEM.

['eomerpuueckre mnpeoOpa3oBaHUsl HPOCTPAHCTBA: MApAUICNbHBIM MEPeHOC, CUMMETpus
OTHOCHTEJIBHO ITUIOCKOCTH.

[TapamensHoe TpOeKTHpOBaHME. [l1owads opmozonanrvhou npoekyuu. V3oOpaxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHuKu

Bepumnsl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmxa. Muozozcpannvie yenvl. Buinykivie
MHocoepanHuku. Teopema Diinepa.

[Tpusma. Ipsimast u naknonnas npusma. IpaBuibaas npusma. [Tapannenenunesn. Kyo.

IInpamupa. [IpaBuiibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

CummeTtpu B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMuie.

Ceuenus xky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHre o MpaBUIBHBIX MHOTOIPAaHHHMKAX (TeTpa’ape, Kyoe, oKTasape, AoAeKadipe U
HUKOCadIPE).

Tena v MOBEPXHOCTH BpaleHUS
[winHap u KoHyc. YceueHHbIH KOHyc. OCHOBaHHE, BBICOTAa, OOKOBas MOBEPXHOCThb, 00-
pasymomas, paseprka. OceBble CEUEeHUs U CEYEHUs, 1apauIeIbHbIE OCHOBAHUIO.
[Tap u cdepa, ux ceuenus. KacarenpHas miockocTsb K chepe.

N3mepenus B reomeTpuun
O06nem u ero usmepenue. uterpanbHas popmyna oobema.
®dopmynsl 00beMa Ky0a, MPSIMOYTOIBHOTO MapalljieNienumnea, MPU3Mbl, IIHHAPA. DOpMyITbI
o0bemMa mupaMuAbl U KoHyca. DOopMyITbl TUTOIIAIH TTOBEPXHOCTEH MIJIUHAPA U KoHyca. DopMyITbl
o0beMa Iapa u mIomaau cgepsl.
[TogoGue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TEI.
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KoopauHaTsl 1 BEKTOPHI

[IpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTtBe. dDopmyna paccrosiHus
MEXy ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, NIOCKOCMU U NPAMOU.

Bekropel. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. CJOKEHHME BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. PasnoskeHHe BEKTOpa I10 HANPaBICHUAM. YTOJI MEXKIY ABYMS BEKTOpPaMH.
IIpoekuusa BekTopa Ha ock. KoopauHaTel BekTopa. CKaasipHOE MPOU3BENECHUE BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB IIPU PELICHUM MAaTEMAaTUYECKUX U IPUKIAIHBIX
3azay.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO pACIOJIOKEHUS MPAMBIX. YTOJd MeXAy MNpsAMbIMA. Bzaumnoe
pacIoJIOKEHUE IPSMBIX U INIOCKOCTEN. llepnenauKyisap U HaKJIIOHHAs K IUIOCKOCTH. YTOJI MEXKIY
NPSIMOM U IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacIOJIOKEHUHU MPSAMOM U IUIOCKOCTU. Teopema o
TpeX MEPIEeHIUKYIApax.

[Ipu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIEHANKYJISAPHBIX MNIOCKOCTEH.

PaccrossHMEe OT TOYKM A0 IUIOCKOCTH, OT IPSAMOM [0 INIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOMIMMUCS TMPSMBIMH, MEXAY HIpPOU3BOJIbHBIMU (UrypamMu B
IIPOCTPAHCTBE.

[TapannensHOE€ MPOEKTUPOBAHME U €r0 CBOHCTBAa. Teopema o HIOWAOU OPMO2OHANLHOU
npoeKyuy MHO20y201bHUKA. B3anMHOE pacioioKeHHe MPOCTPAHCTBEHHBIX (QUTYD.

Pasnuynble BuUObl MHOTOrpaHHUKOB. Wx wu3o0paxenus. CedeHus, pa3BepTKU MHOIO-
rpaHHukoB. Ilnmomane mnoBepxHocTH. Bunel cummerpuil B npoctpaHcTBe. CHMMETpHUS Tel
BpallleH!s1 U MHOTOTPAaHHUKOB. Beruncienue miomaaei u o0beMoB.

Bexkropel. JleiicTBus ¢ BekTopamu. [{ekapToBa cuctemMa KOOpAHHAT B POCTPAHCTBE.

YpaBHEHHE OKPYXKHOCTH, c(ephl, MmiaockocTu. PacctosHue Mexay Toukamu. [leiicTBus c
BEKTOpPaMHM, 3a/JlaHHbIMM KoopauHatamu. CkalisipHOE TIpOU3BEACHHE BEKTOpPOB. BekropHoe
yYpaBHEHUE NPsIMOM M IJIOCKOCTH. McCmonap30BaHME BEKTOPOB IPU J0KAa3aTEIbCTBE TEOPEM
CTEPEOMETPUMN.

Jns BHeayIUTOPHBIX 3aHATHM CTyJA€HTaM Hapsay C pEUIeHUEM 3aJad U BbIITOJIHEHUS
IPAKTUYECKUX 3aJaHUA MOYKHO MPENJIOKUTH TEMbI UCCIIEIOBATENBLCKUX U pePepaTuBHbBIX padoT, B
KOTOPBIX BMECTO CEpHUMl OTAENbHBIX MEJIKHMX 3aJady W YHIPaXKHEHUN NpeyiaratoTcsi CHOKETHBIE
3a/1aHus, TPEOYIOIIUE JJIUTEILHON paboThl B paMKax OJHOW MaTeMaTHYECKON CUTYaIlMH. JTH TEMbI
MOTYT OBITh KaK WHIUBUAYATbHBIMU 33JaHUSMU, TaK U TPYONOBBIMH JUIsI COBMECTHOTO
BBIIIOJIHEHM S MCCIIEIOBAHUS.

Ilpumepnvie memul pepepamos (00K1a008), uccied06amebckKux nPoOeKmos

+ HenpepsiBHbIE 1poOH.

» IlpumeHeHne CIOXKHBIX MPOLIEHTOB B JKOHOMHUYECKMX pacuerax. [lapamnensHoe
IIPOEKTUPOBAHHUE.

+ Cpennue 3Hau€HUS U UX IPUMEHEHHUE B CTATUCTHUKE.

« BexTopHOE 3aaHNE NPSAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE.

+ CnoxeHrne rapMOHUYECKUX KOJIEOaHUH.

« I'paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.

« IlpaBuiibHbBIE U ONTYNPAaBUIIbHBIE MHOTOIPaHHUKH.

« KoHndeckue ceueHus 1 UX IPUMEHEHHNE B TEXHUKE.

« Ionstue nuddepeHnnana u ero NPUIOKEHUS.

+ CxeMbl IOBTOPHBIX UCTIBITaHUI bepHyim.

« HccrenoBanne ypaBHEHUN U HEPABEHCTB C aPaMETPOM.
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TemaTn4yeckoe MIIAHKPOBAHME
TEXHUYECKHUU ITPO®NJIb npodeccnonaibHOro 06pa3oBanus

[1pu peanuszanuu coxepxanus 001Ie0Opa3oBaTeIbHOrO y4eOHOTO peamera «MareMaTukay B
npenenax ocBoenust [IIICC3 CIIO na 6a3e OCHOBHOTO 0OOIIEr0o 0Opa30BaHMA C TOITYYEHUEM
cpenHero odmiero oOpa3oBaHUsl MaKCHUMajbHas yueOHas Harpyska OOydYaroIIMXCsS COCTABISET IO
cnenuanbHOCcTsIM CIIO TexHmueckoro mpoduis — 285 dyaca, U3 HUX ayauTopHas (0Osi3aTellbHAs)
Harpy3ka OOydYaromuxcsi, BKJIIOYas NpakTHUeckue 3aHaATus, — 190 dacoB; BHeayqUTOpHAs
caMmocTosiTeNbHas paboTa CTYACHTOB — 95 yacos.

TEMATUYECKU IVIAH
KonnyecTBO ayquTOpHBIX
4acoB NpHu 04HOM popme | CamocrosiTenb
MakcumanbHas
HanmenoBanue tem HATDY3KA Ha Has
Py Bcero MPAKTUYECKH pabora
€ paboThI
Beenenne 3 2 - 1
1. Pa3BuTHE OHATHSA O YHCJIE 15 10
2. ®yHKIMH, CBOICTBA, rpadpukn 12 8 4 4
3. KopHu, crenenu u jorapugmbi 36 24 10 12
18 12 2 6

4. Tpuronomerpuieckue pyHKIHH
5. Tpuronomerpuyeckue 9 6 2 3
YPABHEHHS
6. Ilpeodpa3oBanne 12 8 2 4
TPUTOHOMETPUYECKUX BbIPAKEHHI
7. Hauaio MmaTeMaTH4ecKoro 48 32 18 16
a”Hamn3a
8. IIpsiMbIe U MJIOCKOCTH B 27 18 6 9
NPOCTPAHCTBE
9. BeKTOpBI M KOOPAMHATHI 30 20 8 10
10. UHTerpaJ u ero npuMeHeHue 24 16 10 8
11. MHOTrOrpaHHUKH U KPYIJble 21 14 4 7
Tesla
12. KomOunaropuka 12 8 2 4
13. DyieMeHTHI TEOpHH 9 6 2 3
BEPOSAATHOCTEN M MAaTEeMAaTHYeCKOM
CTATHUCTUKHU
14. YpaBHeHusI 1 HEpaBEeHCTBA. 9 6 4 3

[TpomexyTouHas aTTectanus B popMe SK3aMeHa

Beero 285 | 190 78 95
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XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHOM 1eATEeJbHOCTH 00y4a0HuXCs

Conepxanue o0yueHHs

XapaKkTepUCTHKa OCHOBHBIX BHJOB ACATEILHOCTH CTYACHTOB (Ha
YpOBHE YI€OHBIX IEHCTBHI)

Beenenune

O3HaKOMJICHHUE C POJIBIO MAaTEMATHKU B HayKe, TEXHUKE, IKOHOMUKE,
WH(GOPMAITMOHHBIX TEXHOJOTHSAX U MPAKTUYCCKON JICATEIBHOCTH.
O3HaKOMJICHHUE C TIENSIMY U 33J1a4aMU H3YYCHHSI MAaTEeMAaTHKH MTPU
ocsoennu npodeccuii CI1O u crenmansaocTel CI10

AJITEBPA

PazButne noHATHS O
qUCIIC

BremonHenne apudMeTnaeckux ASHCTBUE HaJl YUCIIaMU, COUETast
YCTHBIE W TUCHMEHHBIE IPUEMEI.

Haxoxnenne npuOImKeHHBIX 3HAYCHIH BEIMYWH U TIOTPEITHOCTEH
BBIYUCIICHUH (a0COIOTHOW M OTHOCUTEIILHOM); CPABHEHUE YUCIIOBBIX
BBIPaYKEHU.

Haxoxmenune ommOoK B IpeoOpa30BaHMAIX U BEIYHCICHUSIX (OTHO-
CUTCSI KO BCEM ITyHKTaM ITPOrPAMMBI)

Kophu, crenenu, nora-
pudMBI

O3HaKOMJIEHHE C TIOHATHEM KOPHS N-i CTENEHHU, CBOMCTBAMH pajiu-
KaJIOB U IPABUJIAMH CPABHEHUS KOPHEH.

DopmyIUpoBaHHUE ONpeIeSIeHUs] KOPHS U CBOMCTB KOpHEH. Beruuce-
HUE U CpaBHEHHE KOPHEH, BHITIOJHEHNE MPUKUIKA 3HAYEHHUS KOPHSL.
[TpeoOpazoBaHme YNCIOBBIX U OYKBEHHBIX BBIPAKEHHI, COACPKAIINX
paguKabl.

BrimonHenne pacueToB 1o GpopMyiiam, CoAepKalluM paanuKaibl, 0cy-
HIECTBIISAS He0OX0UMBIE MTOACTAHOBKU U IIPe0Opa30BaHMs.
OrnpezaeneHre paBHOCWIBHOCTH BBIPAXKEHUH C paaukanamu. Pemenue
UPPALMOHATIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C TMIOHATHEM CTETIeHHU C IeHCTBUTEIbHBIM ITOKa3aTe-
JIEM.

Haxoxnenue 3Ha4eHUH CTENEHH, UCTIOIB3YsI IPH HEOOXOJUMOCTH
MHCTPYMEHTAIbHBIE CPE/ICTBA.

3anuceiBaHUE KOPHS N-i CTENIEHH B BHJIE CTENICHHU C APOOHBIM MOKa-
3aTelleM B Ha000POT.

dopmyMpoBaHUE CBOMCTB cTerneHel. Briuncnenue crenenel ¢ pa-
[IMOHAJIHLHBIM TIOKa3aTeJIeM, BBIMOJIHEHNE IPUKHUIKN 3HAYEHUS CTe-
MIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpazoBaHue YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHN, COJEPKAIIUX
CTEIIEHU, IPUMEHSIS CBOMCTBA. PellleHne oKa3aTeabHbIX YpaBHEHMM.
O3HakOMJIEHHE C IPUMEHEHNEM KOpHEH U CTeTIeHe! NpY BIUYMCIEHUU
CpPEIHUX, ICJICHUU OTPE3KA B «30JI0TOM CEUCHUW». Perienue
MIPUKJIATHBIX 3a/1a4 Ha CII0)KHBIE TPOLEHTHI

[Ipeo6pa3zoBanue anre-
OpanvecKux BBIpaKeHUIT

BeinonHenue nmpeodpa3oBaHMii BRIPAXKCHHMA, IPUMEHEHHE (HOPMYII,
CBSI3aHHBIX CO CBOICTBaMH CTETeHEH U TorapruMOB.
Omnpenenenre 00JIaCcTH TOMMYCTUMBIX 3HAYSHHUN JIOTapUPMUIESCKOTO
BhIpakeHMs. PenieHne torapupmMudeckux ypaBHeHUH

OCHOBBI TPUT'TOHOMETPUU

OcCHOBHBIEC OHSATHS

Nzydenune pagmaHHOTO METO/Ia U3MEPEHHS YTIIOB BPAIIEHUS U UX
CBSI3H C TpagycHoON Mepoit. M300paskeHune yriloB BpallleHHs Ha
OKPY’KHOCTH, COOTHECEHHE BEIMYMHBI YTJIa C €T0 PACIOJI0KEHUEM.

DopMyIHpOBaHUE ONPEACICHUI TPUTOHOMETPUIECKUX (PYHKIIUN AJIS
YIJIOB IIOBOPOTA U OCTPBIX YTIIOB IPSIMOYTOJIBHOTO TPEYTOJIBHUKA U
00BsICHEHHE UX B3aUMOCBSI3U

OcHOBHBIE TPUTOHOME-
TPUUECKHE TOXKAECTBA

IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKHUX TOKIECTB JIJIsI BBIUMC-
JICHUs] 3HAUYSHUH TPUTOHOMETPpUIECKHX (DYHKIIMH 110 OJTHOW U3 HUX

[IpeoOpa3zoBanus mpo-
CTEHIINX TPUTOHOMETPH-
YECKHUX BBIPAXKEHUN

N3yyeHne oCHOBHBIX (pOpMyYI TPUTOHOMETPUH: HOPMYJIBI CIIOKEHUS,
YIIBOCHUS, TPeoOpa30oBaHuUsi CyMMBbI TPUTOHOMETPHUYECKUX (PYHKIHMN B
MIPOM3BE/ICHNE ¥ MPOU3BEJICHNS B CYMMY M ITPUMEHEHHUE TP BBI-
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YHCIICHUH 3HAYEHHUs] TPUTOHOMETPHUYECKOTO BBIPAXKEHUS U YIPOILECHUS
ero.

O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPHH TOUEK Ha €IUHUYHON
OKPY>KHOCTH U IPUMEHEHHE UX 7151 BEIBOJA (OPMYI IPUBEACHUS

IIpocreiine TpUuroHo-
METPHYECKHE YPABHEHUS
U HepaseHcmea

Pemenne mo popmynaM u TPUTOHOMETPHYECKOMY KPYTY MPOCTEHTIIIX
TPUTOHOMETPUIECKIX YPaBHEHHIA.

[TpumeHeHne oOMMX METOAOB pellIeH!s ypaBHEHUH (IpUBEACHUE K
JUHEHMHOMY, KBaJJpaTHOMY, METO/I PA3JIO’KEHUS HA MHOKUTEIH, 3a-
MEHBI TIEPEMEHHON) TIPU PEIIeHNH TPUTOHOMETPHYECKIX yPaBHEHHIHA.
YMeHnue oTMedaTs Ha KpyTre perieHns IpOCTeHITNX TPUTOHOMETPH-
YeCKUX HEPAaBEHCTB

ApKCUHYC, apKKOCHHYC,
apKTaHTe€HC YnCcIia

O3HaKOMJIEHHE C TIOHSATHEM OOPaTHBIX TPUTOHOMETPHUIECKUX (PyHK-
LU,

N3yuenue onpeneneHnii apkCuHyca, apKkKOCUHYyca, apKTaHT€HCa
qucia, GopMynupoBaHUE UX, H300pAKEHUE HA CIMHUYHON OKPYK-
HOCTH, IPUMEHEHHE TIPH PEIICHUH YPaBHEHUI

®YHKIWH, X CBOUCTBA U TPADHKU

DyHKIUU.
ITonsiTHEe 0 HENpEpBIBHO-
CTH QPyHKINH

O3HaKOMJIEHHE C TMOHATHEM NIEPEMEHHON, IPUMEpaMu 3aBUCUMOCTEMN
MEXIYy IIEPEMEHHBIMU.

O3HaKOMJICHUE € TIOHATHEM rpaduKa, ONpeaeneHue MPUHAAICKHOCTH
Touku rpaduky pynkuun. OnpeneneHue mo Gopmye mpocTenen
3aBUCHMOCTH, BHJa ee rpaduka. Beipaxkenue mo Gopmyie oqHON
MIEPEMEHHON uepe3 ApyTue.

O3HakoMJICHHUE € OTpefeseHueM QYHKIMH, GOPMYJIUPOBAHUE €TO.
Haxosxaenue ob61acTu onpeneneHus U 00J1acTy 3HaueHUH (HYHKITUH

CaoiicTBa QPyHKIHH.
I'padmaeckas naTEp-
npetauus. [Ipumepsr
(YHKIMOHANBHBIX 3a-
BHCHMOCTEH B PEaNbHBIX
mpoleccax 1 SABJICHUAX

O3HakoMJICHHE ¢ IpuMepaMi (PYHKIMOHAIBHBIX 3aBUCUMOCTEH B pe-
AIBHBIX MTPOLECCAX U3 CMEKHBIX IPEAMETOB.

O3HaKOMJIEHHE C TOKa3aTEIbHBIMY PAcCyKIEHUSIMH HEKOTOPBIX
CBOWCTB TMHEHHOH M KBaJpaTHYHOH (PyHKIMI, TPOBEACHUE UCCIIE0-
BaHUS JINHEHHON, KyCOYHO-TMHEHHOH, TPOOHO-THHEWHOH 1 KBaIpa-
TUYHON (PYHKIHH, TOCTpoeHHe ux rpadukos. [locTpoeHne n ureHne
rpadukoB ¢pyHkuuii. UccnenoBanne QpyHKIHMH.

Cocrapnenue Bu10B (DYHKIUH 110 JAHHOMY YCIIOBHIO, PEIIeHHE 3a1a4
Ha 3KCTPEMYM.

BrinosiHenne npeobpa3oBanuii rpaduka QyHKIUN

O6patHbie QyHKIUH

N3yuenue nonamusa obpamuoi ynkyuu, OnpeneneHue BUaa u no-
cmpoenue epagura oopamuoill GyHKYyuU, HAxoxcoeHue ee
obrnacmu onpedenenus u ooracmu 3Haverui. llpumenenne
CBOWCTB (PYHKIIMIA IPU MCCIIEAOBAHUN YPABHEHHH U PEIICHUN 33144
Ha 9KcTpeMyM. O3HaKOMIICHHE C TOHATHEM CJIOKHON QYHKIMH

CreneHHble, MOKa3a-
TeIbHBIE, JIOrapupMu-
YecKHe U TPHTOHOME-
TpUYECKHE (YHKIINH.
OO6patHbie TPUTOHOME-
TpHyecKre PYHKIUH

Brruncnenue 3HaueHnid GyHKIUHN 110 3HAYEHUIO apryMeHTa.
OmnpeneseHue MOJ0KEHNS TOUKU Ha rpadyKe Mo ee KOOpAWHATaM U
Hao0OopOT.

Hcnonp3zoBanue cBONCTB (DyHKIUI ISl CpaBHEHHSI 3HAYSHHI CTETIe-
Hell u norapruMoB.

IToctpoeHue rpad)MKOB CTENIEHHBIX U JIOTapUPMUIECKUX QYHKINH.

Penrenue nokaszaresbHBIX U JIOTapUPMHUIESCKHX YPaBHEHUH U Hepa-
BEHCTB T10 U3BECTHBIM JITOPUTMAM.

O3HaKOMJICHHE C TIOHSATHEM HENPEPHIBHON MEPUOANYECKON (HYHKIINH,
(dbopMyIMpoBaHHEe CBOHCTB CHHYCa U KOCHHYCA, TIOCTPOEHHE UX
rpauKoB.

O3HaKOMJICHHE C TIOHSTHEM rapMOHUYECKUX KOJIOaHUH U IPUMEpaMu
rapMOHHYECKUX KOJIeOaHHH JITsl OTIMCaHMS TIPOIIECCOB B (PH3HKE U
JIPYTHUX 00JIacTsIX 3HAHUSI.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOM NMEPUOIUIECKON (PYHKIIUH,
(dopMynupoBaHHE CBONCTB TAHTCHCA M KOTAHT€HCA, IOCTPOCHUE X
rpaduKoB.
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[TpumeHeHne cBOMCTB QYHKIMIA AJIs1 CPAaBHEHUS 3HAYCHUI
TPUIOHOMETPUUECKUX (YHKIUH, PEIIEHUs] TPUTOHOMETPUUECKUX
ypaBHeHul. [locmpoenue epaguxos oopamuvix
MpUSOHOMempUUecKux QYHKyul u onpedenenue no papuram
ux ceoucms.

Brimoaenune npeobpazoBaHus rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocienoBareabHOCTH

O3HaKOMJIEHHE C MOHATHEM YHCIOBOM MOCIEI0BATEIBLHOCTH, CIIOCO-
Oamu ee 3a7aHus, BEIYUCICHUAMH €€ YJICHOB.

O3naxomaenue ¢ nonamuem npeoena nocied06amerbHOCmu.
O3HaKOMJICHHE C BBIYHCICHUEM CYMMBI OECKOHEYHOTO YHCIOBOTO
psiza Ha IpUMepe BHIYUCIICHUS CyMMbl OECKOHEYHO YOBIBAOIIEH I'e0-
METPUUYECKOM MPOrpecCu.

Pemrenue 3agay Ha npuMeHeHne GOPMYJIBI CyMMBI OECKOHEYHO YObI-
BAIOIIEY F€OMETPUYECKON POTPECCUU

IIpousBoaHas u ee mpu-
MEHEHHE

O3HaKOMJICHHE C TIOHATHEM IIPOU3BOIHOM.

N3zyuyenne u GopMyIMpOBaHHE €€ MEXaHUUECKOTO U FEOMETPUUYECKOTO
CMBICTIa, U3YYEHHUE aJITOPUTMa BBIYUCIICHUS TIPOM3BOIHON Ha IpUMeEpe
BBIYKCJICHUS MTHOBEHHOW CKOPOCTHU U YTJIOBOIO KO3 duImeHTa
KacaTeIbHOM.

CocTaBiieHUe YpaBHCHUS KacaTeJIbHOM B O0IIIEM BH/IE.

YcBoenue npasui auddepeHrpoBanus, TaOIUIBI IPOU3BOTHBIX
AJIeMEHTApHBIX QYHKIHNA, TIPpUMEHEeHHE I A epeHITnpOBAHAS
(YHKIIHIA, COCTaBICHHS ypaBHEHU KacaTeIbHOH.

W3zyuyenne TeopeM o CBS3H CBOWCTB (PYHKIIMU ¥ MTPOU3BOIHOM, (hop-
MYJIHPOBKA UX.

IIpoBeneHue ¢ MOMOILBIO IPOU3BOAHON UCCIe0BaHUS (PYHKIMH, 3a-
JTAaHHOU (hOPMYJIOM.

YcTaHoBneHHE CBSI3M CBOWCTB (DYHKIMH U IPOU3BOTHOH 110 HX Ipa-
¢dukam.

IIpumeHeHue Ipou3BOIHOM JUIs pEeIEHUS 33/1a4 Ha HaXOXK/ICHUE
HanOOJIBbIIETO, HAMMEHBILIETO 3HAYEHHUS U Ha HAXOXKICHUE
9KCTpEMyMa

[lepBooOpazHas u
WHTETpal

O3HaKOMJICHHE C TIOHSTHEM MHTErpaja U MepBooOpa3HOM.

W3yuenne npasuiia BEIYUCICHUS IEPBOOOPA3HON M TEOPEMBI
Herorona— Jleiibuuna.

Pemenne 3agay Ha CBsI3b IEPBOOOPA3ZHOI U €€ MPOU3BOIHOMN, BHIUUC-
JIeHHE TIePBOOOPA3HOM 1Sl TAaHHOH (DyHKIIHH.

Pemrenue 3aay Ha IpUMEHEHHWE UHTETPalia JUIsl BBIYUCICHUS Pu3n-
YECKUX BEJMYHH U IJIomaaen

YPABHEHUVA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI

O3HaKOMJIEHHE C POCTEHIINMHU CBECHUSIMHU O KOPHSX anrebpande-

ypaBHeHU! HepaBeHCTBa | CKMX YpaBHEHUN, OHITHSIMH MCCIECOBAaHUS YPABHEHUN U CUCTEM
U CUCTEMBI HEPABEHCTB C | ypaBHEHUM.

ABYMs IICPEMCHHBIMUA

N3yuyeHne Teopur paBHOCUIBHOCTH YPAaBHEHUH U €€ IPUMEHEHHS.
IloBTOpEHME 3amnCH pelIeHus] CTAaHJAPTHRIX YPAaBHEHUH, IPUEMOB
npeoOpa3oBaHMsl ypaBHEHHUH AJIs1 CBEJICHUS K CTAHIAPTHOMY
YpaBHEHHUIO.

Penrenue panmoHaIbHBIX, HPPAUOHAIBHBIX, TIOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUH U CUCTEM.

Hcnonb3oBanue CBOMCTB U rpad)ukoB (PyHKIMK A1 pELICHUS ypaB-
HeHui. [loBTOpeHre OCHOBHBIX MPUEMOB PELLICHHUS CHCTEM.

Penrenue ypaBHeHHU ¢ IpUMEHEHHEM BCEX TIPUEMOB (Pa3IOKECHHUS Ha
MHOHTEJNH, BBEICHHUSI HOBBIX HEN3BECTHBIX, ITOJICTAHOBKH, Tpadu-
4ECKOro METO/a).

Pemenwne cuctem ypaBHEHHIA ¢ IPUMEHEHHEM PAa3JINIHBIX CITOCOOOB.
O3HakOMJIEHHE C OOIIMMH BOITPOCAMH PEIICHUSI HEPABEHCTB H
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WCTIOJIb30BaHKE CBOMCTB U TpadMKOB (DYHKIMN TIPU PEIICHUH
HEPaBEHCTB. PenieHne HepaBeHCTB U CHCTEM HEPaBEHCTB C
MPUMEHEHUEM PA3ITUYHBIX CIIOCOOOB.

[TpuMeHeHne MaTeMaTHYSCKUX METOJIOB JIUIS PEIICHUS COJepKATeIh-
HBIX 337249 U3 Pa3IUYHbBIX 001acTell HAyKH U MpakTuku. MHTEpmpe-
THPOBaHUE PE3YNIBTATOB C YUYETOM PeaJbHBIX OTPAaHIMISHIH

DJIEMEHTbI KOMBUHATOPUKU, TEOPUM BEPOITHOCTEN Y CTATUCTHUKH

OCHOBHBIE TTIOHATHS
KOMOWHATOPHUKH

NzyueHune npaBuia KOMOMHATOPUKH U TIPUMEHEHHE TIPU PEIICHUH
KOMOWHATOPHBIX 3a/1a4.

Pernrenne koMOMHATOPHBIX 3a]1a4 METOJIOM Tiepebopa U 10 MPaBHITY
YMHOXCHHSI.

O3HaKOMJICHHUE C TIOHATHAMU KOMOHMHATOPHUKHU: pa3MEIEHUSIMH, CO-
YeTaHUsSIMU, IEPECTAHOBKAMU U OPMYyIIaMHU JJIST MX BBIYHACICHUSL.
OOBscHEHUE U TPUMEHEHUE (POPMYIT SIS BEIYUCIICHUS Pa3MEILICHUH,
MEPECTaHOBOK M COUETAHUI MPU PELICHUH 3ajad.

Oznakomitenne ¢ OmHOMOM HbloTOHA U TpeyroiapHuKoM Ilackars.
Pernrenue mpakTHYECKUX 33124 C UCIIOBL30BAHUEM TTOHATHIA U MPABIIT
KOMOWHATOPUKH

OneMeHThl TeOpUHU
BEPOSITHOCTEN

N3ydeHne K1acCHYECKOro ONpEAEIICHHs BEPOATHOCTH, CBOWCTB BEPO-
SITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMmoTrpenue npuMepoB BeIUMCIEHUS BEPOATHOCTEN. Pelienne 3anau
Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencrapnenue qaHHBIX
(TabnuIbI, TUArpaMMEl,

rpaduKm)

O3HaKOMIIEHHE C IPENCTABICHNEM YHCIOBBIX JAHHBIX U UX XapaKTe-
PUCTUKAMH.

Pemrenue mpakTuieckux 3agayd Ha 00paObOTKY YMCIIOBBIX JaHHBIX,
BBIYKCJICHHUE UX XapPaKTEPUCTHUK

I'EOMETPUA

IIpsiMbI€ U TUIOCKOCTH B
MIPOCTPAHCTBE

DopMyIHpPOBKa U IPUBEACHUE T0KA3aTEIHCTB MTPU3HAKOB B3aMHOTO
PaCIONIOKEHHSI IPSMBIX U TIOCKOCTeN. Pacmo3naBanue Ha depTexax
Y MOJIENSIX Pa3NIUYHBIX CIIy4aeB B3aNMHOTO PACTIONIOKEHUS TIPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CYyXACHUI. DopMynrpoBaHuE
OTpe/IeIICHIM, MPU3HAKOB M CBOWUCTB MapajlIeIbHBIX U
NEPIEHAUKYIISPHBIX IIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrimonHeHE MOCTPOSHUS YTIIOB MEXKIY IPSIMBIMHE, TIPSIMOH | TIJI0-
CKOCTBIO, MEXK/TY IIOCKOCTSIMH TI0 OITUCAHHIO M PACIIO3HABAHHUE UX HA
MOJIETISIX.

[IpuMmeHeHne TPU3HAKOB U CBOKCTB PACTIONIOXKEHWSI IPSIMBIX U TUIO-
CKOCTEW IpH PelIeHNH 3a/1ad.

NzobpakeHne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJICIISIX TIep-
NEHAUKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH, IIPAMBIX, IMapaICIIbHBIX
IDIOCKOCTEH, YTIIOB MEXTy MTPSIMOH ¥ IDIOCKOCTHIO 1 000CHOBaHUE
[IOCTPOCHUS.

Pemenne 3a7a4 Ha BBIYUCJIICHHUE TCOMCTPUICCKUX BCIIMYNH. Omnucel
BaHWE PACCTOSIHUS OT TOYKH JIO TUIOCKOCTH, OT MPSIMOM J0 TUIOCKOCTH,
MEXTy TUTOCKOCTSIMHU, MEXKTY CKPEUTUBAIOIIUMUCS MPSIMBIMH, MEXKITY
MIPOM3BOJIHLHBIMH (DUTYpaMH B TIPOCTPAHCTBE.

DOpMyJIMPOBAHUE U TI0KA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUSX
(TeopeMm cylIiecTBOBaHUS, CBOWCTBA).

M3o0pakeHre Ha YepTekax U MOJCIISIX PACCTOSIHUAS 1 000CHOBaHUE
CBOMX CcyxaeHni. OnpeneieHre 1 BIYUCICHIE PACCTOSIHUN B TIPO-
crpanctse. [IpumeHenne GpopMyn u TeopeM IIIaHUMETPUH AJIs peliie-
HUA 337a4.

O3HakOMIJIEHHE C TIOHATHEM MapajlIebHOTO MPOEKTHPOBAHUS H €ro
cBolicTBamMu.  Dopmyaupoganue  meopemvl 0  NAOWAOU
OpMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA .

[Ipumenenune Teopun st 000CHOBAHUS MOCTPOCHUN M BHIYHCIICHHA.
ApPryMeHTHPOBaHUE CBOMX CYKJIECHUH O B3AUMHOM PACIIOIOKEHUHT
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MPOCTPAHCTBEHHBIX PHUTYP

MHororpaHHUKA

Onmcanne M XapaKTepUCTHKA PA3TMYHBIX BHIOB MHOTOTPaHHHKOB,
MIEPEYNCIICHNE UX 3JIEMEHTOB M CBOCTB.

N300paxeHre MHOTOTPAHHUKOB ¥ BBITIOJTHEHHUE MTOCTPOSHUS HA U30-
OpaXeHHUIX ¥ MOJIETISIX MHOTOTPAaHHUKOB.

Brruncnenne TMHEWHBIX 3JIEMEHTOB M YTIIOB B TPOCTPAHCTBEHHBIX
KOH(UTYpalUsiX, apryMEHTUPOBAHUE CBOUX CYXKJICHHIA.
XapakTepuCTHKA 1 U300paKCHUE CCUCHUS, PA368ePMKU MHO202PAH -
HUKO8, BBIYUCIICHUE IIJIOMAJECH TIOBEPXHOCTEH.

ITocTpoeHne mpocTeHIINX ceueHu Kyoa, MPU3MBI, mupaMusl. [1pu-
MeHeHHUE (DAKTOB U CBEICHUI U3 IJIAHUMETPHH.

O3HAKOMIICHHE C BUJaMU CHMMETPHH B MPOCTPAHCTBE, (DOPMYITHPO-
BaHUE ONpeACIICHUN U CBOMCTB. XapaKTepUCTUKA CUMMETPHUH TeJ
BpalICHUSI U MHOTOTPAaHHUKOB.

[IpuMeneHre CBONCTB CUMMETPHH MPU PEIICHUH 3a]1a4.
Hcnons3oBanue npruoOpeTEHHBIX 3HAHUHN /IS ICCTIEIOBAHMS U MOJIe-
JIMPOBAHUS HECIOKHBIX 3a]1a4.

N300paxeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHUE PUCYHKOB
10 YCIIOBUSIM 3a/1a4

Tena u moBepxHOCTU
BpallleHUs

O3HaKOMJIEHHE C BUAMH TeJl BpalleHusi, HOpMyIMpPOBaHHE UX OIpe-
JIETIEHU U CBOMCTB.

®opMyIHpOBaHHE TEOPEM O CEYEHHH IIapa MIIOCKOCTHIO U MIIOCKOCTH,
KacaTelIbHOH K cdepe.

XapakTepucTHKa U M300paskeHHe Tell BpallleHHs, KX pa3BepTKH, ce-
YCHU.

Pemenue 3anay Ha NOCTpOEHUE CEUEHUM, BBIYUCIEHUE JUIUH, PACCTO-
SIHUM, yri10B, miomanei. IlpoBeneHre qoka3zaTeabHbIX pacCyXACHUN
IIpH PeIlIeHUH 3a/1a4.

[IpumeneHne cBOMCTB CUMMETPHH IIPU PEIIEHUH 331a4 Ha Teja Bpa-
IIEHNS, KOMOMHALIMIO TEJI.

Nzo0pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBITIOJIHEHHE PUCYHKA 110
YCIIOBHIO 331241

W3mepeHus B TeOMETPUN

O3zHakOMJIEHHE C MOHATHAMH TUTOMIAU ¥ 00beMa, aKCHOMaMH U
CBOMCTBaMU.

Pemmenue 3aa4 Ha BRIYUCICHHE TIOMIAIEH TUIOCKUX (UTYP C TIpUMe-
HEHUEM COOTBETCTBYIOIINX (POpMyI 1 (HaKTOB U3 IJIAHUMETPHH.
Wzydenune TeopeM 0 BEIYHCICHHH 00BEMOB MTPOCTPAHCTBEHHBIX TEIL,
pelieHre 3a1a4 Ha MPUMEHEHUE (POPMYIT BBIYHCICHHS 00 bEMOB.
Nzyuenue GpopMyi 1j1sl BEIYUCISHUS ILIOMIAIeH TOBEPXHOCTEH MHO-
FOrPAaHHUKOB U TEJl BPAIICHHUS.

O3HAKOMJICHHE C METO/IOM BBIUUCIICHUS TUIOIIAIN IOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BRIYMCIICHHUE TIONIAIEH TTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KOOpILI/IHaTI)I " BCKTOPHbI

O3HaKOMIIEHUE C MOHSATHEM BCKTOpa. I/IsyquI/Ie HeKapTOBOﬁ CHUCTCMBI
KOOpJAMWHAT B MPOCTPAHCTBE, MOCTPOCHUC I10 3a/laHHBIM KOOpAWHATaAM
TOYCK U HJIOCKOCTCf/i, HaXO0XJICHUC KOOpAWHAT TOYCK.

Haxoxnenue ypaBHeHHI OKPYKHOCTH, c(hepbl, INIOCKOCTH. Brrunc-
JIEHUE PacCTOSTHUM MEXy TOUKaMH.

N3yuenue CBOMCTB BEKTOPHBIX BEIWYMH, IPABWII PA3JI0KEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPABUI HAXOXKIECHUSA KOOPAUHAT
BEKTOpPA B IPOCTPAHCTBE, TPABHJI ACHCTBUHN C BEKTOPAMH, 33JaHHBIMH
KOOPJHHATAMH.

IIpuMeHeHne Teopuu NpH PELIEHUHU 3aa4 Ha JACUCTBUS C BEKTOPaMHU.
N3ydeHne ckalspHOro NMPOU3BENEHUS BEKTOPOB, BEKTOPHOIO ypaB-
HEHUs NpAMOH U niockocTH. [IpuMeHeHne Teopuu NMpH pelIeHnn 3a-
Jlay Ha JEUCTBUS C BEKTOPaMH, KOOPAMHATHBIA METO[, NPUMEHEHHE
BEKTOPOB  JUIsl BBIYMCICHMS] BEJMYMH YIJIOB M PacCTOSHHUH.
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O3HakoMIIEHHE C JO0Ka3aTelIbCTBAMHM TEOPEM CTEPEOMETPUM O B3a-
HMHOM DAacCHOJIOXKEHUH NPSIMBIX M IIOCKOCTEH C HCIIOIb30BAHUEM
BEKTOPOB

YyeOHO-MeTOAMYECKOE M  MAaTepPUAJbHO-TEXHHMYECKOe olecleyeHHe MPOrpamMmbl
yue0HOro npeaMera «MaTeMaTuKa

OcBoeH#me MPorpaMMbI OOIIET0 Y4eOHOTo nmpeaMeTa «MareMaTrukay mpernoaaraeT HaIu4due B
npodeccuoHanbHOM 00pa30BaTENbHON OpraHU3allK, pealn3yromlell 00pa30BaTEIbHYIO IPOTPAMMY
cpenHero obmiero oopazoanus B npenenax ocBoenus [IIICC3 CIIO Ha 6a3e 0CHOBHOTO 00IIEro
00pa3oBaHus, y4eOHOT0 KaOMHETa MaTEMAaTHKH.

KabuneTr maremaTuueckux aucuuruinH Nel7

- pabouee MeCTO IMpenoaBaTes;

- paboune MecTa 00y4JarOLINXCS;

- CTEH/IbI;

- MaTeMaTu4eckue popmyIbr;

- FeoOMeTpHuYecKue (GUrypsi;

- IMHENKa-TPEyTOJIbHUK;

- MaKeThl FEOMETPUUYECKHUX TET,

- TJTAKaTHI;

- TPAHCTIOPTHUP;

- LUPKYJIb;

MoOunpHbIN npoekunoHHbIH KoMIulekT: Hoyroyk Samsung ND-RC710 MynbruMeauiHbli
npoexTop RoverLight DVS 850

DKpaH NepeHOCHOMI

Onepanuonnas cucreMa Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

B npouecce ocBoeHust mporpammsl o01iero ydeOHoro mpeamera «MarteMaTHKa) CTYAEHTHI
JIOJDKHBI TIOTYYUTh BO3MOXXHOCTH JOCTYIA K 3JIEKTPOHHBIM YY€OHBIM MaTepHallaM M0 MaTeMaTHKe,
UMEIOIMMCST B CBOOOJHOM J0OCTyne B ceTh VIHTepHeT (3JIeKTpOHHBIM KHHUTAM, HMPAaKTUKyMaM,
tectaM, Mmatepuaniam EI'D u ap.).

Jis 3TOl 1enM MCHojb3yeTcsi KOMIBIOTEPHBIM Kiace ¢ JIMIEH3UOHHBIM MPOTrPaMMHBIM
o0OecrieueHreM U MyJIbTUMEIUHHBIM poekTopoM NelO

- TEXHUYECKHE CPE/ICTBA O0YUCHUS:

Cucremnsiit 6510k (10 mr.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Monurop (10 mt.): LG Flatron W1943C

Cuctemnsrii 6710k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MouuTtop: LG Flatron W1943C

ITpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamo KOJIOHKH

Omnepanuonnas cucrema Windows XP Pro 32 bit
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Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: Byxrantepus 8 yueOHas Bepcus

1C: Byxranrepus 8.1 yueOHas Bepcus

1C: byxrantepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec
Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[TomereHue 11 caMOCTOSATEIBLHON pabOoThI (OMOJINOTEKA, YUTAILHBIN 3aJI C BBIXOJIOM B CETh
WnTepHer)

- TEXHHUYECKUE CPEJICTBA OOyUCHUSI:

Cucremnsriii 610k(61urt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwutop(6 wrt.): BENQ E910

Cuctemnsiii 6110k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnutop: Acer V226HQL

M®V: Canon IR 2520

Cuctemnsiii 6710k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MonuTtop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima

Ayamno KOJIOHKH

Omnepanuonnas cucreMa Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.

20



oA W

Jlureparypa

OcHoBHasi JuTepaTypa

. MopakoBrnu Matemaruka: anrebpa ¥ Hadanga MaTeMaTH4YecKoro aHanm3a, reomerpus. 10-11

knaccel, 4.1 2016

Mopakosuu A.I'. MaremaTuka: anreOpa U Hayajla MaTeMaTUYeCKOro aHaiausa, reomerpus. 10-
11 xnaccel, 4.2 2016

I'eomerpusi. 10-11xnacesl, Atanacsn JI.C., 2016

JonosHUTEILHAS JTUTEPaTypa

. baBpun N.U. Matemaruka:yuebnuk u npaktukym st CI1O. -2-e u3g.,nepepad. U gon. —

M:IOpaiit, 2019.-616¢. 4101-9.Tekct anexrponnsiii//IbC KOpaiit (caiiT).-URL:https://biblio-
online.ru/bcode/426511

boromonor H.B. Matemaruka: yueoHuk ms CIIO -5-e uzg.,mepepad. gom. —M:IOpaiit, 2017.-
401c. —-ISBN 978-5-534-07878-7.-Tekcr:anexkrponnsiit//IbC FOpaiT (caiir) —
URL:https//biblio-online.ru/bcode/433286

boromonos H.B. I'eomerpus: Yue6. nocobue nns CIIO — M: FOpaiit, 2019. - 108c. — ISBN
978-5-534-09528-9.Tekct snextponnsiii//IbC FOpaiit (caiit) —URL: https://biblio-
online.ru/bcode/428060

[Mexnenkuii U.JI. Matemartuka (OnextponHslil pecypc) YueOnuk st CI1O -13-e uzn. —M:
Axanemus, 2018.-320c. —Pexxum mpoctyna:http;//www.academia-
moscow.ru/catalogue/4831/410937

[opromkun, A. 1. Maremaruka: yuebnoe nmocodue / A. I1. I'opromkun ; mox penakiueir M. U.
Boaunuapa. — Caparos : Aii [Iu Op Menua, 2019. — 824 ¢. — ISBN 978-5-4486-0735-6.
— Tekcrt : anexTpoHHbIH // DnexTpoHHo-O0nbmmorednas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/83654.html

HNuTepHeT-pecypcsl

ITopran BpsiHCKOrO rocynapcTBeHHOro arpapHoro ynusepcurera Paznen «Hayunas Gubarorexa
[lonHoTekcTOBBIE JOKYMEHTHI http://www.bgsha.com

NC «EnuHoe 0KHO JiocTyma K 00pa3oBarenbHeIM pecypcamy deaepaabHOro areHTcTBa Mo
oOpazoBanwuto http://window.edu.ru

DNeKTpOHHO-0MOIMoTeuHas cuctemMa u3aarenscrBa «Jlanpy http://e.lanbook.com/

baza nannbix «Ait [lu Op Menua» http://www.iprbookshop.ru/

OnexkTpoHHO-0nOMoTeuHas cucrema « MTHOOPMUNO» www.informio.ru
DneKTpoHHO-0nbIMoTeuHas cucrema «Agriliby http://ebs.rgazu.ru/

OnekTpoHHO-0nOMMoTeuHast cucteMa "HarmonansHelii nugposoii pecype "PYKOHT"

http://rucont.ru

OnexkTpoHHO-0nOmmoTeuHas cucrema "BOOK.ru" https://www.book.ru/

Hcnonp30BaHue aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MpOBENEHUS 3aHATUN. B nensx peanuzanuu

KOMIIETEHTHOCTHOTO TIOJXO0Ma, Uit (OPMHUPOBAHHS W Pa3BUTHA OOMMX H MPOodhecCHOHATBHBIX
KOMIETEHIIMN OOyJarouxcsi, B TPOIECCe H3YYCHUs JUCIUIUIAHBI HCIIONB3YIOTCS  CIICAYIONTHE
AKTHBHBIC U HUHTEPAKTUBHBIC ()OPMBI TPOBEICHHS 3aHATUI: pa300p KOHKPETHBIX CUTYAIIUH, TPYIITIOBbIC
JTUCKYCCUH, TBOPYECKUE 3aJaHUs, JIEKIHsA-Oecena, JIEKIUsl — Mpe3eHTAIus, MpoOIeMHas JISKITHs,
METOJI pabOThI B MaJIBIX TPYIINAax, METOJI IPOEKTOB.

21


https://biblio-online.ru/bcode/428060
https://biblio-online.ru/bcode/428060
http://www.iprbookshop.ru/83654.html
http://www.bgsha.com/
http://window.edu.ru/library
http://e.lanbook.com/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://ebs.rgazu.ru/
http://rucont.ru/
https://www.book.ru/

KoHTpoJb 1 oneHKa pe3yIbTaTOB 0CBOCHHUSI Y4eOHOI0 IpeaMeTa

KOHTpOHB " OLCHKA PE3YJIbTATOB OCBOCHHA IMPCAMCETA OCYHICCTBIACTCA NPCHOAABATCIIEM B
mponecce MmpoBCACHUA YCTHOI'O M IMHCBMEHHOI'O OIIpOCa, TECTHUPOBAHMA, a TAKXKE BBIIIOJIHCHHA
O6yanOI_I_[I/IMI/IC$I HHAWBUIYAJIbHBIX 3aHaHHﬁ, IIPOCKTOB, HCCIICIOBAHUIA.

Pe3yabTarnl 00yyeHus
(mpeaMeTHbIE Pe3yJbTAThl)

®opMbI M MeTOAbI KOHTPOJIS ¥ OLlEeHKH
pe3yabTaToB 00y4eHHusI

B pe3yibTare 0cBOeHUS THCUHUILINHBI
00y4YaKoLIUiicsl 10JI7KEH
NMPOJAEMOHCTPUPOBATD MPeAMeTHbIE
pe3yJbTaThl 0CBOEHHS Y4eOHOM
JucHuIUIMeGl "MaremaTuka'':
c(hOpPMUPOBAHHOCTH MPEACTABICHUI O MECTE
MaTeMaTHUKH B COBPEMEHHOW HAYYHOU
KapTUHE MUpPA; TOHUMAHUE POJIU
Matematuku B pOpMUPOBAHUU KPYro3opa u
(YHKIIMOHAJILHOM TPAMOTHOCTH Y€JIOBEKa
JUISL pEeIICHUS MPAKTHYCCKUX 3a/1a4;

OrnepaTUBHBIN KOHTPOJb B (hopme:

- MPOBEPKH U OLEHKH MPAKTHUYECKUX padoT;
- BBINIOJIHEHUE JIOKJIA/I0B;

- IpOBEpKa U OLleHKa pedepaTos;

- IPOBEpKa U OIIEHKA MPEe3eHTalUi;

- 3aIlMTa POEKTOB;

- TECTOBBIN KOHTPOJIb.

BJIAJICHE OCHOBOIIOIAralOIUMU
MaTEMaTUYECKUMHU IOHATHUSAMH, TEOPUSIMH,
3aKOHaMU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
I10JIb30BAHNE MAaTEMATUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

OnepatuBHBIN KOHTPOJIb B (hopMeE:

- IPOBEPKH U OLIEHKHU MPAKTHUUECKUX padoT;

- UHAWMBHUAYaJIbHBIA YCTHBINA OIPOC;

- (hpoHTANIBHBIN YCTHBIN OIPOC;

- TECTOBBIN KOHTPOJIb;

- BBIIIOJIHEHUE JIOKJIA/I0B;

- HaOJII0/IEHNE 32 HaBbIKaMU pa0OThI B IN100aJIbHBIX,
KOPIIOPAaTUBHBIX U JIOKAJIBHBIX HH()OPMAIIMOHHBIX
CeTsIX;

- IPOBEpPKa U OlLIeHKa peeparTos.

BJIaJICHUE OCHOBHBIMU METOJaMHU HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMBIMH B MaTEMaTHKE:
HaOJI0JICHUEM, OTTMCAHUEM, U3MEPEHUEM,
HKCIIEPUMEHTOM; yMeHHEe 00pabaThIBaTh,
OOBSICHATH PE3YJbTATHI IPOBEICHHBIX
OIIBITOB U JI€JIaTh BBIBOJBI; TOTOBHOCTH U
CITOCOOHOCTH TPUMEHSITH METO/IbI TTO3HAHUS
MIPU PENICHUU NPAKTHYECKUX 3a/1a4;

OmnepaTuBHBII KOHTPOIb B (popme:

- IPOBEPKH U OLICHKH NPAKTHYECKHUX PadoT;
- TECTOBBIN KOHTPOJIb;

- 3aIlIMTa MIPOEKTOB.

c(OpMHUPOBAHHOCTh YMEHUS JaBaTh
KOJIMYECTBEHHBIC OLICHKU U IIPOU3BOJUTD
pacyeTsl o MaTeMaTuyeckuM GpopMyiaM u
YPaBHEHUSIM,;

OnepatuBHBIN KOHTPOJIb B (hopMe:

- IPOBEPKH U OLIEHKU MPAKTHUECKUX padoT;
- BBIIIOJIHEHUE JIOKJIA/10B;

- IpOBEpKa U olleHKa pedeparos

- 3aIUTa IPOEKTOB;

- TECTOBBIN KOHTPOJIb;

BIIJICHUE TIPABUJIAMHU TEXHUKH
0€30MacHOCTH MPH UCIIOIH30BAHUH
HaTJISTHBIX TTOCOOMIA;

OnepatuBHBIN KOHTPOJIb B (hopMe:

- POBEPKH U OLIEHKHU MPAKTHUECKUX padoT;
- IPOBEpPKA KPOCCBOPAOB;

- (hpoHTANIBHBIN YCTHBIN OIPOC;

- MPOBEPKa 1 OIleHKa pedepaToB.
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OrnepaTUBHBIN KOHTPOJIb B (hopme:

- POBEPKH U OLIEHKHU MPAKTHUECKUX PadoT;
- TECTOBBIN KOHTPOJIb;

- 3aIlMTa POEKTOB;

- BBIIIOJIHEHUE UHUBUIYAJIbHBIX 3aJJaHUH C
npuMeHeHueM Internet

c(hOopMUPOBAHHOCTH COOCTBEHHOM MO3UITUN
M0 OTHOIIEHHUIO K MaTeMaTHYECKON HH)OP-
MaIlliH, TOJTy9aeMOU U3 Pa3HbIX
HUCTOYHHKOB.

[TpomexxyTounas arrectanusi B opMe IK3aMeHa 10 3aBEPIICHUI0 Kypca y4eOHOro mpeaMeTa

@opMbl M METOABI KOHTPOJS U OLEHKU pEe3yJbTaTOB OOYYEHHUS [OJDKHBI I103BOJIATH
NPOBEPATh Y OOYYAIOUIMXCS HE TOJBKO CPOPMUPOBAHHOCTH IMPEIMETHBIX PE3yabTaToOB, HO U
pa3sBUTHE JIMYHOCTHBIX U METANPEAMETHBIX PE3YIbTATOB 00y4EHUS.

Pe3ysabTarsl (INYHOCTHBIE U
MeTanpeaMeTHbIe)

OcHOBHBIC ITOKA3ATEJIH
OLIEHKHM pe3yJibTaTra

D®opMbI U METOBI
KOHTPOJISI M OlIEeHKH

JIMYHOCTHBIE pe3yabTaThbl

TOPAOCTH U YBAXKEHUS K HICTOPUU U
JOCTUKEHHUSIM OTE€4ECTBEHHON
MaTeMaTUYECKOU HAYKH;
MaTeMaTHYeCKU IPaMOTHOE
MOBe/IeHNE B TPO(ecCHOHATBLHOM
JEeSITEIbHOCTH U B OBITY IIPU
oOpallleHuu ¢ MaTepralaMu u
IpoLeccamy;

- IPOSIBIICHUE
I'PaKJaHCTBEHHOCTH,
NaTPUOTU3MA;

- 3HaHUE UCTOPHUH CBOEH
CTpaHBbI;

- IEMOHCTpanus
MIOBEJICHNUs, JOCTOMHOTO
rpaxxaanuHa PO

WuTepnperanus pe3ysibTaToB
HaOJr01eHui 3a
JeSITEIbHOCTBIO
oOyuarolierocst B mpouecce
OCBOCHMSI 00pa30BaTEIIbHOM
IPOTPaMMBbI

- IPOBEPKH U OLIEHKHU
NPaKTUYECKUX padoT;

- TECTOBBIN KOHTPOJIb;

- 3aIllUTa IPOEKTOB;

- BBIIIOJIHEHUE
WH/IMBUYaJIbHBIX 33/IaHUH C
npuMeHeHueM Internet

TOTOBHOCTB K MTPOJIOJDKEHHIO
00pa30BaHMs U MOBBIILICHUS
KBaJIn(UKaMK B n30paHHON
po¢eCCUOHATILHON 1EATEIbHOCTH U
00BEKTUBHOE OCO3HAHHE POJIU
MaTeMaTHYeCKUX KOMIIETEHIINH B
3TOM;

- IPOSIBJICHUE aKTUBHOU
JKM3HEHHOM IO3HIINH;

- IPOSIBJICHUE YBAKECHUS
K HallMOHAJIbHBIM 1
KYJIbTYPHBIM TPaJIALIHSIM
HaponoB P®;

- YBaXEHUE
00I1IeYeIIOBEUECKUX U
JIEMOKPATUYECKUX
LICHHOCTEH

- IEMOHCTpanus
TOTOBHOCTH K
HCIIOJIHEHHIO BOMHCKOTO
JoJra

WNHTepnperanus pe3yabpTaToB
HaOoIeHuH 3a
JIeSITEIIbHOCTBIO
oOyuarorierocs B npoiecce
OCBOEHUSI 00pa3oBaTeIbHON
IIPOrPaMMBI.

- IPOBEPKH U OLIEHKHU
MPaKTUYECKUX paboT;

- IPOBEPKA KPOCCBOP/IOB;

- (hpOHTANIBHBIN YCTHBIN
OIIpOC;

- IPOBEPKA U OLIEHKA
pedepaTos.

YMEHHUE UCIIOIH30BaTh TOCTHKCHHS
COBPEMEHHON MaTeMaTUYECKOU HAYKU
M MaTeMaTHYECKUX TEXHOJIOTHH IS
MOBBIIICHHST COOCTBEHHOT'O
WHTEJUICKTYAJIbHOTO Pa3BUTHS B
BbIOpaHHOM PO ecCHOHATBHON
JIeSITETLHOCTH;

- ICMOHCTpAIUs
c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
OTBEYAOIIIETO
COBPEMEHHBIM PEaIHSIM;
- IPOSIBJICHUE
00111eCTBEHHOTO
CO3HAHUS;

WNHTtepnperanus pe3yapTaToB
HaOmoIeHuH 3a
JIESITSIIBHOCTBIO
oOyuJarorerocst B mporiecce
OCBOCHHST 00pa3oBaTeIbHON
MPOrPaMMBbI

- HAOJIFOIEHME 34 HABBIKAMU
paboThI B TI0OATBHBIX,

23




- BOCIIMTAHHOCTB U

KOPIOPaTUBHBIX U

TaKTUYHOCTB; JIOKQJIbHBIX
- IGMOHCTpAIHUs WH(POPMAIIMOHHBIX CETAX;
TOTOBHOCTH K
CaMOCTOSITEIILHOM,
TBOPYECKOMN
JEeSITeITbHOCTH
MeTanpeaMeTHbIe Pe3yJIbTaThl
MO03HABATEIBHOM JESITEIPHOCTH U - OpraHu3anus WuTepnperanus pe3yibTaToB
OCHOBHBIX MHTEJUICKTYaTbHBIX CaMOCTOSITEIIbHBIX Habro1eHuil 3a
orepanui (MOCTaHOBKH 33]1auH, 3aHSATHUH B XOIC JeSITETLHOCTHIO
(bopMyIMpPOBAHUS TUIIOTE3, AHATIN3A U | U3YUCHUS oOyyaromierocs B mporecce
CUHTE3a, CPaBHECHHUsI, 0000IIECHU, 0011e00pa3oBaTeIbHBIX | OCBOCHUS 00pa3oBaTeIbHON
CHCTEMaTHU3alluH, BBISIBJICHUS PEIMETOB; MIPOTPaMMBI
MPUYMHHO-CJICICTBEHHBIX CBSI3CH, - YMEHUE IJIAHUPOBATh - BBITIOJIHEHUE
MOMCKA aHAJIOTOB, (POPMYIIMPOBAHUS | COOCTBEHHYIO WH/IMBUYaJIbHBIX 33/IaHUH C
BBIBOJIOB) JUISl PEILICHHUSI NeSITeIIbHOCTb; npuMeHeHneM Internet
MIOCTABJICHHOMW 3314y, IPUMEHEHHE - OCYILIECTBIICHUE
OCHOBHBIX METOJIOB TIO3HAHUS KOHTPOJIS U
(HaOnroeHUsl, HAyYHOTO KOPPEKTUPOBKHU CBOEH
IKCIEPUMEHTA) JUTSl U3YUCHUS NeSITeTIbHOCTH;
Pa3IMYHBIX CTOPOH MATEMAaTHYECKUX | - UCIIOJIb30BaHUE

00BEKTOB U MPOLIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOIMMOCTb CTall-
KHBaThCsI B MPOQecCOHAIbHOM

cdepe;

pa3IMYHBIX PECYPCOB
JUTSL TOCTHKEHUS
MOCTaBIICHHBIX IIeNei

HCIIOJIb30BAHUE PA3JINYHBIX
HMCTOYHUKOB JUIS I10Jy4EHUS
MaTeMaTHYeCKO nH(popMaIuu,
YMEHHE OLIEHUTH €€ JJOCTOBEPHOCTh
JUISL TOCTUKEHUS XOPOIIHNX
pe3yabTaTOB B MPO(HECCHOHAIBHON

chepe;

- IEMOHCTpAIHSI
KOMMYHHUKaTHBHBIX
CIOCOOHOCTEMN;

- YMEHHUE BECTH JTUAJIOT,
YUUTBIBAS TIO3HUIINIO
JPYTUX YYaCTHUKOB
NeSITeTTbHOCTH,

- YMEHHUE pa3peruTh
KOH(JIUKTHYIO
CHUTYAIIHIO

WHTepnperanus pe3yabTaToB
HaOJIIONeHUil 3a
JIESITEIIBHOCTBIO
oOyuJarorierocst B mporiecce
OCBOCHUSI 00pa3oBaTeIbHON
MIPOTPaMMBI.

- HAOJIFOIEHME 34 HABBIKAMU
paboThI B TI0OATBHBIX,
KOPIOPaTUBHBIX U
JIOKQJTbHBIX
WH(OPMAIIMOHHBIX CETSX;
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