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IHosicHUTEALHAA 3aIIHCKA

[Iporpamma o6mieoOpa3zoBaTenbHOTO y4eOHOTO TpeameTa «MaTemaTukay mpeaHa3HavYeHa
JUIST M3YYCHHS] MaTeMaTUKh B TpodeccHoHaNbHBIX oOpa3oBartenbHbix opranmzanmsx CIIO,
peanu3ylonmx 00pa3oBaTeNbHYI0 MNPOrpaMMy CpefHero oOmero o0pa3oBaHus B Ipeneiax
OCBOGHHUSI TMPOTPaMMBI TOATOTOBKM crienuanuctoB cpennero 3BeHa CIIO (IMIICC3) na 6ase
OCHOBHOTO 00111ero o0pa3oBaHUs MPU MOATOTOBKE KBATH(PHUIIMPOBAHHBIX pabOYMX, CIYKaIIUX U
CHELHUATNCTOB CPETHETO 3BEHA.

[Iporpamma paspabortana Ha ocHoBe TpeOoBanuii PI'OC cpennero odmero oOpa3oBaHWs,
NPEIBSIBISEMBIX K CTPYKTYpe, COACPNKAHHWIO M pE3yJbTaTaM OCBOEHHUS Yy4eOHOro mpeaMera
«MaremaTuka», B COOTBETCTBHHM C PexkoMmMeHAaluusMHU [0 OpraHMU3alM TMOJIYYEHHs] CPEIHEro
oOuiero oOpa3oBaHMsiI B IpeleNax OCBOEHUS 00pa3oBaTENbHBIX IPOrpaMM  CPEIHEro
po¢eCCHOHAIBHOTO 00pa30BaHus Ha 0a3e OCHOBHOI'O 00IIero oOpa3oBaHMs C y4€TOM TpeOOBaHUI
denepanbHBIX TOCYIapCTBEHHBIX O0pa30BaTENIbHBIX CTAHAAPTOB M MOJy4aeMoW mpodeccuu Hiu
CHEIMAIbHOCTH ~ cpeAHero  mnpodeccuoHanbHOro  oOpa3oBanusa  (muchkMo  JlemapraMmeHTa
rOCY/IapCTBEHHOW MOJMUTHKY B chepe moaAroToBku padounx kaapos u 10 MunobpHayku Poccun
ot 17.03.2015 Ne 06-259).

Copneprxanue mporpammsl «MareMaTHKay HalpaBJIeHO Ha JOCTH)KEHUE CIIETYIOIINX LEeJIeH:

e oOecnieueHue CcGHOPMUPOBAHHOCTH TMPEACTABIEHUN O COLMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;

e oOecneueHue CGHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMaTHYECKOIO
MBIIUICHHUS,

e oOecnedyeHrne cHOPMUPOBAHHOCTH YMEHHI MPUMEHSTH MOJYyYCHHBbIC 3HAHUS MPU PEIICHUU
Pa3TUYHBIX 33/1a4;

e oOecrneueHrue CGHOPMUPOBAHHOCTH TMPEJICTAaBICHUM O MaTeMaTHKe Kak dacTh ofiie-
YEJIOBEYCCKOW KYIbTYPhl, YHUBEPCAILHOM SI3bIKE HAYKH, IO3BOJISIONIEM OIHUCHIBATh H
U3y4aTh pealibHbIE MIPOLIECCHI U SBICHHUS.

B mporpammy BKIIFOUEHO coJiepKaHKe, HAIIPaBICHHOE Ha (POPMHUPOBAHUE Y CTYACHTOB
KOMIIETEHIINI, HEOOXOIUMBIX JIJIsl KAYECTBEHHOT'O OCBOEHUS IIPOrPaMMBI ITOATOTOBKH
cnenpanuctoB cpennero 3BeHa (IIIICC3) na 6a3e 0cHOBHOTO 00111€TO 00pPa30BaHUS C MOTYyYCHUEM
CpeaHero odmiero 00pa3oBaHus; MPOrPaMMBbI MTOJATOTOBKY KBaNU(UIIMPOBAHHBIX PabounX,
CITyKallluX.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

MaremaTtuka sBisieTcs  (yHIAMEHTAJIbHBIM  00IE0Opa30BaTENbHBIM  MPEAMETOM  CO
CIIOKMBIIMMCS yYCTOMYMBBIM COAEpXKAHUEM U OOMMMHU TpeOOBaHMSIMM K IIOJITOTOBKE O00Y-
YAOLIUXCS.

B npodeccronanbHbIx 00pa3oBaTeNbHBIX OpPraHU3alUsAX, PEATU3YIOIUX 00pa30oBaTEeIbHYIO
nporpaMMmy cpegHero oOmiero obpazoBanust B mpeaenax ocBoeHus I[IIICC3 CIIO na Gasze
OCHOBHOTO 0011ero o0pa3oBaHusl, U3y4eHHE MaTEMaTUKU UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH
oT npodusist mpohecCuoHaTLHOTO 00pa30BaHus.

[Tpu ocBoenuu crienuansHocTeit CI1O ecTtecTBeHHO-HAY4YHOTO MpOoduiisa mpodhecCuoHATHLHOTO
oOpa3oBaHus, MaTeMaTHKa u3ydaercs Ha 6azoBoM ypoBHe PI'OC cpegnero oduiero oOpa3oBaHusl.

OTO BBIpa)KaeTcsi B COAEpPX aHUM OOYUEHMsI, KOJIMYECTBE YacOB, BBIACISEMBbIX Ha U3ydCHHE
OTJENBHBIX TEM TNPOTrpaMMBbl, TJIyOMHE WX OCBOGHMS CTyIEHTaMH, OOBeMe M XapakTepe
MPAKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHON CaMOCTOSITEIbHON pabOThI CTYI€HTOB.

OO6ume neny u3ydyeHust MaTeMaTUKU TPAJAULMOHHO PEATU3YIOTCS B UETHIPEX HAIPABJICHUSIX:

1) obmiee nmpeacTaBiaeHue 00 UIEAX U METOJIaX MATEMAaTHKH;

2) UMHTEJUIEKTyaJlbHOE pa3BUTHE;

3) oOBIaACHUE HEOOXOIUMBIMI KOHKPETHBIMH 3HAHUSIMHA U YMEHHSIMH;



4)  BOCHUTaTEIbHOE BO3JCHCTBUEC.

[Tpodunuszanus 1enei MaTeMaTuuIeckoro 00pa3oBaHusl OTPaKaeTCsl Ha BEIOOPE MPUOPUTETOB
B OpraHmM3alnuu y4deOHOH JesTenbHOCTH oOyvaromuxcs. JlJis TEXHMYEeCKOro, COLMAIBHO-
SKOHOMMYECKOTO mpoduielt mnpodeccrnoHaribHOro 00pa3oBaHUS BHIOOP IieJield CMelaeTcs B
[IparMaTU4eCKOM HaIlpaBJIEHUH, IPEAYCMATPUBAIOIIEM YCWICHHE M PaCUIMPEHHUE NPUKIATHOIO
XapakTepa M3y4eHHUs] MaTeMaTUKH, MPEUMYILECTBEHHON OpHMEHTAIuU Ha aIrOPUTMUYECKUN CTUIIb
MO3HABATEIBHOM JESITENbHOCTH. J[IsI TYMaHMTApHOTO M E€CTECTBEHHO-HAYYHOTO mpoduiein
npodeccuoHanbHOr0 00pazoBaHusl 0Oojee XapaKTepHBIM SBISETCS YCUJICHHE OOILIEKYJIbTYpHOMI
COCTaBIISIIONICH Y4eOHOTO MpeIMeTa ¢ OpUEHTAIMel Ha BU3YalIbHO-00Pa3HbBIN U JIOTHYECKHHA CTUIIN
yaeOHOI paboThI.

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

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

« (¢GOpMUPOBaHHEM CHCTEMBbI YYeOHBIX 3aJaHuii, obOecrneynBarOmMX 3(PPeKTUBHOE

OCYILIECTBIICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

« o0oramieHMeM CHEKTpa CTUJed y4yeOHOW MAeATEIbHOCTU 3a CYET COIJIACOBAaHUS C Be-

JTYUIUMU J1eATeTbHOCTHBIMU XapaKTePUCTUKAMH BBIOpaHHOM npodeccun / CeualbHOCTH.
[IpodunbHas cocTaBistonIas OTPaXKaeTcsi B TPEOOBAHUAX K MOATOTOBKE 00YJAIOIIUXCS B YACTH:

« o0mieil cucTeMbl 3HAHMIA: COAEpKATEIbHBIE MPUMEPHI HCIOIb30BAHHUS MATEMaTHYECKUX
UJCH 1 METOJIOB B POPECCHOHATBHON JACSITEILHOCTH;

+ YMEHHUU: pa3iuyue B YPOBHE TPEOOBAHMI K CIIOKHOCTH MPUMEHSIEMBIX allTOPUTMOB;

* IPAaKTHUYECKOI'O HCIOJb30BaHUS MPUOOPETEHHBIX 3HAHWN W YMEHMH: WHIUBUIYaIbHOIO
y4eOHOro  OmbITa B TOCTPOGHUM  MATEeMAaTUYECKUX  MOJIENEH,  BBIIOJHEHHUH
HCCIIEIOBATENbCKUX IIPOEKTOB.

Takum oOpa3om, peanu3amusi coAepXaHus y4eOHOro TMpeaMeTa OpHEHTHPYeT Ha
NPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK y4eOHOM pabOoThI, 3aBUCAIIMX OT MPOQHIIsL
npodeccuoHanbHOrO  00pa3oBaHMs, IMOJIyUEHHUs OIbITA HCHOJIb30BAaHUS MaTeMaTUKH B
COJePKATENBHBIX W MPO(PECCHOHATBPHO 3HAYMMBIX CUTYalUsX [0 CPAaBHEHHIO C (OpPMaJIbHO-
YPOBHEBBIMH PE3YJIbTaTUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.

Coneprkanne ydeOHOro nmpeaMera pa3paboTaHo B COOTBETCTBHHU C OCHOBHBIMU COJIEP-
JKaTeNbHBIMH TUHUSMU 00y4EHUSI MaTeMaTHKE:

« anreOpanyeckasl JUHUS, BKIIIOYAIOLIAs CHCTEMATU3allMI0 CBEACHUM O YHClaX; U3ydyeHUe

HOBBIX M 0000lIeHNE paHee M3yYEHHBIX Omepaiuil (Bo3BeleHHE B CTENEHb, U3BJICUCHHE
KOpHsI, JIorapu()MUpOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC M OOpaTHbIE K HUM);
M3Y4Y€HHE HOBBIX BHJOB UHCJIOBBIX BBIpOKEHUH © (HOpPMYNIT; COBEPIICHCTBOBAHUE
MPAaKTUYECKUX  HABBIKOB W BBIYUCIHUTEIBHOW  KYJIBTYpPbI,  pacIIUpEHHE WU
COBEpPILIEHCTBOBaHHE alreOpanyeckoro ammapara, c(opMUpOBaHHOTO B OCHOBHOM MIKOJIE,
U €r0 MPUMEHEHHUE K PEHICHUI0 MaTEMaTHYeCKUX U IPUKIIAJHBIX 3aa4;

¢ TeopeTUKo-(QYHKIMOHANbHAS JIMHUSA, BKIIOUAIONIAs CHCTEMAaTH3allUI0 W pacCIIUpEeHHe
CBECHUH O (YHKIMSIX, COBEPIICHCTBOBAHHWE TIpapHUUECKUX YMEHMH; 3HAKOMCTBO C
OCHOBHBIMHM MJIESIMM M METOJJaMM MaTeMaTH4YEeCKOro aHajiu3a B 00beMe, MO3BOJISAIOIIEM
UCCIIEIOBaTh d3JEMEHTapHble (QYHKIMM W pelmaTh MPOCTEHIINE TeOMETPUYECKHE,
¢dbu3nueckre u Apyrue NpukiIaaHble 3a1auu;

+ JIMHUA YpaBHEHUN M HEPAaBEHCTB, OCHOBAHHAs Ha MOCTPOCHUU W UCCIIEJOBAHMM MaTeMa-
TUYECKUX MOJeNel, mepecekaronasics ¢ aredopandeckoil U TeOpeTUKO-(PpyHKINOHATBHOM
JUHUSAMH W BKIJIIOYAIOLIAs Pa3BUTHUE U COBEPIIEHCTBOBAHME TEXHUKU aNreOpanyecKux
npeoOpa3oBaHuil Ui PEIIeHUs] YpaBHEHUI, HEpaBEHCTB M CUCTEM; (OPMHUpPOBAHHE CIIO-
COOHOCTH CTPOHUTHh U HCCIENOBaTh MPOCTEHIINE MaTeMAaTUYECKUE MOJENIU MpPU pElIeHUH
MPUKJIAIHBIX 337124, 33]]a4 U3 CMEXHBIX U MPo(ecCHOHANBHBIX JUCIHUILTNH;

* TeoMeTpuYecKas JIMHUS, BKIIIOYAIOLIas HarjsAHbIE MPECTABICHUS O MPOCTPAHCTBEHHBIX
¢burypax W u3ydeHHE HX CBOWCTB, (OPMHUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO



BOOOpaKEHUs, PA3BUTHE CIIOCOOOB T'E€OMETPUYECKHX W3MEPEHUN, KOOPAUHATHOTO H
BEKTOPHOI'O METOJIOB JIJISl pELICHHS] MATEMaTHUECKUX U IPUKJIATHBIX 3aa4;

¢ CTOXAaCTHYECKas JIMHHS, OCHOBAaHHAs HAa Pa3BUTUM KOMOMHATOPHBIX yYMEHUU, MPE/ICTaB-
JIEHUI O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX OKPY>KAIOILIEro MUpa.

Paziensr (TeMbl), BKIIOUEHHBIC B COJICpXKAHUE Y4EOHOTO MpeaMeTa, SBISIOTCS OOIUMU IS
Bcex mpodmiieid mpodecCHOHAIBHOTO 00pa30BaHUsA W IPH BCEX 0O0beMax y4eOHOro BpPEMEHHU
HE3aBUCHMO OT TOTO, IBJISIETCS JIM y4eOHbIH mpeamer «MaTeMaTukay 0a30Boi Uil MpoduIbHOM.

B npumepHbIX TeMaTHYeCKUX MJIaHaX MporpamMmbl yueOHBIH MaTepHall MpeacTaBieH B popme
YepeAYIOMETOCs  Pa3BEpPThIBAHHUS  OCHOBHBIX  COJAEPIKATENBHBIX JUHUHN  (areOpanveckoi,
TEOPETUKO-(PYHKIIMOHAIBHON, YpaBHEHUN U HEPaBEHCTB, T€OMETPUUYECKOM, CTOXaCTUYECKO), YTO
MO3BOJIIET THOKO HCIIOJIB30BaTh WX PACIOJIOXKEHHE ¥ B3aWMOCBSI3b, COCTABIATH pPabOUMit
KaJICHJAapHBIN IJ1aH, MO-pa3HOMY uyepeaysl ydeOHble TeMbl (TJ1aBbl yUeOHUKA), YUUThIBAs MPO(UIh
npodeccnoHanbHOTO  OOpa3zoBaHus, crenupuky ocBauBaemodt mnpodeccun CIIO  wm
cnenuanbHoct CIIO, rnyOuHy wu3ydeHUss MaTepuaia, YPOBEHb IOATOTOBKH CTYICHTOB I10
peIMETY.

[Ipennaraemple B MPUMEPHBIX TEMATHUECKUX IJIaHAX pa3Hble 00bEMbI yUeOHOIO BPEMEHU Ha
W3YYCHHUE OJIHOM M TOW K€ TEMBbI PEKOMEHIYETCS HWCIOJB30BATh JUIS BBITIOJHEHHUS Pa3IUYHBIX
yueOHBIX 3a1aHuil. Tem cambIM paznuyusi B TPEOOBaHUAX K pe3ylbTaTaM OOY4YEeHHs MPOSBITCS B
YPOBHE HABBIKOB IO PEIICHHIO 33134 M OIBITE CAMOCTOSTEIILHON paOOTHI.

W3ydenue o0meoOpazoBaTeNbHOrO Yy4yeOHOro mpenMera «MareMaruka» 3aBeplIaeTcs
MOJIBEJICHUEM HTOTOB B (pOpMe dK3aMEeHa B paMKaxX MPOMEXKYTOYHOW aTTECTAllUU CTYACHTOB B
npouecce ocBoerus [ITICC3 CIIO ¢ monydyenunem cpeHero o0miero oopa3oBaHus.

B paznene mporpammel «Conepikanne y4eOHOTO MpeIMeTa» KYpPCHBOM BBIICIICH MaTepHal,
KOTOPBI TMPH H3yYEeHUH MATEeMaTUKH Kak 0a30BOi, Tak W MPO(UILHOrO y4eOHOro Mpeamera,
KOHTPOJTIO HE MOJIJICKHT.

MECTO YYEBHOI'O IIPEJMETA B YYHEBHOM IIVIAHE

«Matemartukay» sBjIseTcs yd4eOHbIM MpeMeTOM 00s13aTeNIbHON npeaMeTHoN obinactu «Marte-
MaTuka 1 nHpopmatuka» ®I'OC cpeanero obuero oopazoBaHusl.

B mpodeccronanbHpIX 00pa3oBaTeIbHBIX OpraHU3alMiX, pean3yloIUuX 00pa3oBaTeIbHYIO
nporpaMmy cpenHero ooOmiero o6OpaszoBanus B mpenenax ocBoeHus I[IIICC3 CIIO na 6asze
OCHOBHOro oOmiero oOpa3oBaHusi, Yy4yeOHBIH mpeamer «MaremaTuka»  HU3ydaeTcs B
obmeobpazoBatenbHoM 1ukie ydeOHoro manHa I[ITIICC3 CIIO wa 6a3e OCHOBHOTrO 0OIIETOo
00pa30BaHUs C MOJYYEHUEM CPEIHEro 00IIero 0Opa3oBaHus.

B yuebnpix mmanax IIIICC3 mnpenmer «MartemaTuka» BXOAMT B COCTaB OOIIMX
0011e00pa30BaTeNIbHBIX Y4E€OHBIX MPEIMETOB, (HOPMUPYEMBIX M3 O00s3aTEIbHBIX HPEIMETHBIX
obnacreit ®I'OC cpennero obmiero oOpazoBanus, s npodeccuit CIIO unm cnenuanbHOCTEH
CIIO cootBetcTBYyOLIETO MPOh U MPOHECCHOHATLHOTO 00pa30BaHMUSL.

Pe3yibTaThl 0CBOCHUS Y4eOHOI'0 NpeaMeTa

OcBoenne coaepkaHusi ydyeOHoro mnpeamera «MaTtemaruka» oOecHedYnBaeT JIOCTHIKEHHE
CTYJAEHTaMH CIEAYIOUINX pe3yabmamos:

s JIUYHOCHMIHBIX:

- c(OpMUPOBAHHOCTh MPEACTABICHUI O MATEMATUKE KaK YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE
MOJICIMPOBAHUS SBJICHUIA U MPOIIECCOB, UJIEAX U METOJIaX MATEMAaTHKH;

- TIOHUMaHUe 3HAYUMOCTHU MaTeMaTUKu JUTSt Hay4HO-T€XHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYETOBEYECKON KYIbTYphI
Yyepe3 3HAKOMCTBO C UCTOPHUEN pa3BUTHUSI MAaTEMATUKH, BOJIIOIIMEN MaTeMaTHUECKUX UJIEH;



pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKECHHSI, alTOPUTMUUYECKON
KYyJIbTYpbl, KPUTHYHOCTH  MBIIIJICHUS Ha YpOBHe, HeoOxoaumMoMm Uil Oyayuieit
po(ecCHOHATILHOM e TEIILHOCTH, JUIS TPOIOJIKCHHSI 00pa30BaHus U cCaMO00pa30BaHUS;
OBJIaJICHE MaTeMAaTHMYeCKUMU 3HAHUSMU M YMEHUSIMH, HEOOXOAMMBIMU B TOBCEIHEBHOU
JKU3HU, JUTSI OCBOCHUSI CMEXHBIX TEXHHUYECKUX AUCIMILIUH U TUCHUIUIMH MPOQECCHOHATBHOTO
WKJIA, JUIsI TOJdy4YeHHus oOpa3oBaHUs B 00JacTsAx, HE TpeOyrIIHMX yriayOJeHHOMN
MaTeMaTH4YeCKOM IMOATOTOBKHU;

TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BAHMIO, HAa MPOTSKEHUH
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 KOJUIEKTUBHON paboTe, COTPYAHMUYECTBY CO CBEPCTHHUKAMHU B 00pa3oBaTeNbHOM,
OOLIECTBEHHO  IOJIE3HOM, y4YEOHO-UCCIIEJOBATEIbCKOM, IPOEKTHOM M  JApyrux BHUAAX
JeSITEIIbHOCTH;

OTHOIICHHE K TPO(ECCUOHATBHOW NEATEIHHOCTH KaK BO3MOXXHOCTH YYacTHS B PEIICHHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOJIEM;
MemanpeomMemHpix:

YMEHHE CaMOCTOSITENIbHO OMPENEesITh eI JeSTEIIbHOCTH U COCTaBJIATh IJIaHbl ACSITETbHOCTH;
CaMOCTOSITCIILHO ~ OCYIIECTBIISITh, KOHTPOJMPOBAaTh M  KOPPEKTHPOBATh  JICATEIHHOCTE;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl TOCTHXKEHUS MOCTABJICHHBIX e U peaan3aluu
TUTAHOB JICSITEIILHOCTH; BEIOMPATh YCIEIIHBIE CTPATETUH B PA3IMYHBIX CHTYAIIHSIX;

YMEHHE MPOJYKTUBHO OOIIAThCS M B3aUMO/ICHCTBOBAThH B MPOIIECCE COBMECTHOM JESTENIbHOCTH,
YUUTHIBATh IMO3UIIAU APYTUX YIACTHUKOB JIESATEIBHOCTH, 3 (HEKTUBHO pa3pemiaTh KOHPIUKTHL;
BIIQJICHUE  HaBBIKAMU  [I03HABATEIbHOM, Yy4EOHO-UCCIIEIOBATEILCKOM W IPOEKTHOM
NESATCIIbHOCTH, HAaBBIKAMU  pa3peiieHdss MpoOJieM; CIOCOOHOCTP H  TOTOBHOCTh K
CaMOCTOSITENIbHOMY MOMCKY METO/OB PEIlIeHUs MPAKTUUYECKUX 3a/lad, MPUMEHEHHUIO Pa3IuYHbIX
METOJIOB TIO3HAHHS,

TOTOBHOCT M CIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-TIO3HABATENbHOM
JESTEIIbHOCTH, BKIIIOYash YMEHUE OPHCHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH(MOpMAINH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGPOPMAIUIO, IMOJTYyYAEMYI0 U3 Pa3IHYHBIX
HUCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOKO TOYKY
3pEHUs, UCIIOIh30BaTh aJICKBATHBIC SI3LIKOBBIC CPEJICTRA,;

BIIaJICHUE HaBBIKAMH IMO3HABaTEIbHOW pedIeKCHU KaK OCO3HAHHWS COBEPIIAEMBIX ACHCTBHUA U
MBICITUTEIIEHBIX TIPOIECCOB, UX PE3yJIbTATOB M OCHOBAHWM, TPAHMI] CBOCTO 3HAHUS M HE3HAHUS,
HOBBIX ITO3HABATEJIHHBIX 3324 M CPEACTB ISl UX TOCTHKEHUS;

[EICYCTPEMJICHHOCTh B TIOMCKaX W TPHUHATHW PEIICHUH, COOOPa3UTENLHOCTh M WHTYHWIIUSA,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHUN; CHOCOOHOCTh BOCIPUHUMATH KpacoTy U
TapMOHUIO MUPA;

* nPEeOMEemMHbBIX:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM O MAaTeMaTHKE KaK 4YaCTH MHUPOBOW KYJIBTYPhI U MECTE
MaTeMaTHKH B COBPEMEHHOW LMBHIU3AIIMHU, CIIOCO0AX OMHCAHMS SBJICHHUM pealbHOr0 MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

chOPMUPOBAHHOCTh TPEJACTABICHUNM O MaTEeMaTHYECKHX TMOHSATHUSX KaK BaKHEUIIHX
MaTeMaTUYECKUX MOJIEIIAX, MO3BOJIAIONIMX OMKMCHIBATh U U3y4aTh Pa3HbIC MPOLIECCHI U SBJICHUS;
IMOHUMaHUE BO3MOXXHOCTH aKCUOMATUUYECKOTO MTOCTPOEHUS MATEMAaTUUYECKUX TEOPUH;

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

BJIAJICHUE CTAaHJAPTHBIMA TMpUEMaMU PEIIEHUS PpAlMOHAIBHBIX W  HPPalUMOHAJIbHBIX,
[0KA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUW W HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BaHHE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCJIE JIJIsl TOUCKA MTYTH PEIICHUS 1
WJUTIOCTPALIMU PELIEHUS] YPABHEHUN U HEPABEHCTB;



c(OPMHPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHATHIX MAaTEeMaTHYECKOTO aHajH3a M MX
CBOMCTBAaX, BIJAJICHUE YMEHUEM XapaKTepU30BaTh [OBEAECHUE (YHKIUH, MCIOIb30BaHUE
IIOJIYYEHHBIX 3HAHUM I OIIMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

- BJIA/ICHUE OCHOBHBIMM MOHATUSAMHU O IUIOCKMX U IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypaX,
UX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHUS PACIO3HABATH T'€OMETPHUECKUE (PHUTYPHI
Ha 4epTexax, MOAEIAX U B PEaJIbHOM MHpPE; IPUMEHEHUE U3YUYEHHBIX CBOMCTB F€OMETPUYECKHUX
buryp u GopMyn a1 peleHus FeOMETPUIECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

- c(hOpMUPOBAHHOCTb NPEACTABICHUN O IpoLEeccax U SIBICHHUIX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHpE, OCHOBHBIX IIOHATHSIX
JJIEMEHTApHONW TEOpUM BEPOSTHOCTEH; YMEHHH HAXOOUTb M OLCHMBATh BEPOSITHOCTU
HACTYIUICHHUSI COOBITUI B MPOCTEHIINX MPAKTUUECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKH
CIIy4alHBIX BEJINYMH;

- BJIaJICHUE HAaBBIKAMM HMCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM IIPYU PELICHUU 3a]1a4.

COILEPKAHUE YYEBHOI'O ITPEJIMETA
Texuuueckuii npopusib npodeccuoHaTLHOI0 00pa3oBaHus

MaTeMaTI/IKa B HayKe, TEXHUKE, 3KOHOMMUKE, I/IH(l)OpMaIII/IOHHBIX TCXHOJIOTUAX H HpaK-
TUYeCKOi nesTenbHocTH. Llenu u 3amaun u3yueHuss MaTeMaTuku npu ocsoenuu npodeccuit CIIO u
crernanpuocreit CI10.

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

Kopnu, cmenenu u nocapugmuol

Kopuu u crenenu. KopHu HaTypanpHOH cTerneHu U3 yucia U ux cBoiictBa. CreneHu ¢
palMOHaJIbHBIMU IIOKA3aTesIMM, WX cBoHcTBA. CTeneHu ¢ JEHCTBUTEIBHBIMU I0KA3aTEJISIMH.
Ceolicmea cmenenu ¢ 0elicmeumenbHblM NOKA3amesem.

Jlorapugm. Jlorapudm uumcna. OcHOBHOe JorapudmMuyeckoe TOXKAECTBO. JlecsaTHuHble U
HaTypaJyibHble JJorapu@msl. [IpaBuna aelictuii ¢ norapupmamu. Ilepexoq Kk HOBOMY OCHOBAHHUIO.

[IpeoOpa3oBanue anreOpanuyeckux BblpakeHHid. I[IpeoOpa3zoBaHMe palMOHANBHBIX, Up-
PAlMOHATIBHBIX CTETIEHHBIX, TOKA3aTENbHbIX U JIOTAPU(PMUUYECKUX BbIPAXKECHUI.

Ipaxmuueckue 3anamus

Apudmerndeckue AEMCTBUS HaJ YUCIIaMU, HaXOXKIEHUE MPUOIMKEHHBIX 3HAaYEHUM BETUYNH
U TOrpelmHocTedl BBIYMCICHUN (a0CONIOTHOM W OTHOCUTENIBHOW), CpPaBHEHHUE YHUCIOBBIX
BBIPAKCHUI.

Bolunciienre u cpaBHEHNHE KOpPHEW. BBINTOIHEHNE pacyeToB C paJuKallaMH.

Pemenne nppannoHaibHBIX ypaBHEHUN. HaxoxkaeHUe 3HAYEHN CTENEHEN C palliOHAJIbHBIMU
nokazarensiMu. CpaBHeHue creneHedl. IlpeoOpa3oBaHMs BBIpOKEHMH, COJAEpXKAIIUX CTEHEeHH.
Pemenne nmokas3aTenbHbIX YPaBHEHHM.

Pewienne npukiiagHbeIX 3aaad.

HaxoxneHue 3HaueHui jorapudma mo Ipou3BOJIBLHOMY OCHOBaHHUIO. Ilepexon oT oxHOro
OCHOBaHMA K Jpyromy. Berumcnenune u cpaBHeHue Jorapupmos. JlorapudmupoBanue u
MOTEHIMPOBAHUE BBIPAKEHU.

[TpubnnkeHHbIe BEIYUCIEHHS U PELICHUs TPUKIIaIHBIX 3a/1a4.

Pemenne norapudmuueckux ypaBHEHHI.



OcHoBbI TpUuroHoMeTpuu. OCHOBHBIE MOHSTHS

Pannannas mepa yrma. BpamarensHoe npuxkeHune. CHHYC, KOCUHYC, TAHT€HC M KOTaHTEHC
qucia.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA

®opmynbl npuseaeHus. Popmynsl cinoxeHus. Gopmynsl yaBoeHus: Popmyivl nOJI0BUHHOZO
yena.

[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

[IpeobpazoBanre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMI B IPOU3BEICHUE U MPOU3BEICHUS B
CyMMY. BuipaosiceHue mpueoHomempuieckux )yHKyull yepes maneeHc noJ108UHHO20 apeyMeHma.

TpuronomeTpuuecke ypaBHEHUsI 1 HEPABEHCTBA

[Ipocreiiine TpUTOHOMETpUYECKUE YpaBHEHUS. [Ipocmetiwue mpucoHomempuieckue
Hepagencmaa.

OO6patHbie TpUroHoMeTpuueckrue GyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpaxmuueckue 3anamus

PanranHbIii METOJI U3MEPEHHS YIJIOB BpAIIEHUS M CBS3b C IPayCHOM MEPOil.

OCHOBHBIC TPUTOHOMETPUYCCKUE TOXKIECTBA, (POPMYJIBI CIIOKCHHS, YyIBOSHUS, IPEO0-
pa3oBaHUE CYMMBI TPUTOHOMETpUYECKUX (YHKIUNA B TNpPOU3BEICHHE, MpeoOpa3oBaHUE IIPO-
U3BCJICHUS TPUTOHOMETPUYCCKMX (YyHKIMKA B cymmy. [Ipocreiiue TpPUTOHOMETPHUYSCKUE
YpaBHEHHUS U HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPpHUYECKUE (DYHKITHH: apKCHHYC, apKKOCUHYC, apKTAHTEHC.

®YHKIMH, UX CBOMCTBA u rpadguku

Oyukruu. O6nacTe onpeneseHus U MHOKECTBO 3HaueHui; rpaduk (QyHKIUHU, TOCTPOEHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUIHBIMUA CIIOCOOAMH.

CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTH, MEPUO-
IuaHOCTh. [IpoMeXyTKH Bo3pacTaHusi U yObIBaHUs, HanOOJbIIee W HAMMEHbIIIEe 3HAYCHUS, TOUKU
skcTpemyMa. ['padudeckas wuHTepriperanus. [lpumepbl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B
peanmpHBIX TpoIreccax M SBICHUSX. Apudmernueckue omepanuud Hax ¢GyHKuusMu. CroxHas
bynkus (komnosuuus). [lonsmue o Henpepvl8HOCMU DYHKYUU.

O6parnbie ¢yakuuu. Obracmv onpedeneHus u ob6aacmv 3HAYEHU 0OPAMHOU YHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, IOKa3aTeNbHbIE, JIOTapU(pMUUIEcKre U TPUTOHOMETPHUECKUE (PYHKIHH.
OO0paTHbIe TPUTOHOMETPUYECKUE PYHKIINH

Onpenenenus GyHKIMNA, X CBOHCTBA U TpaUKH.

[IpeoOpazoBanusi TpadukoB. [lapamiensHblil TEPEHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOpAMHAT ¥ CUMMETPHUSI OTHOCUTEIIBHO Hadala KOOpJAUHAT, CHMMETPHS OTHOCUTENBHO MPAMOH Y =
X, pacTsDKEHUE U CKaTUE BJIOJIb OCEH KOOpIMHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCHUMOCTEN MEXIy HEPEMEHHBIMHU B pEalbHBIX IPOILIECCAX U3 CMEXKHBIX
npeameroB. Onpenenenne QyHkuuil. [loctpoenne u urenue rpapukos ¢pyHkuuid. VMccnenoBanue
¢yukuu. CBolicTBa JIMHEHHOW, KBaJpaTUYHOM, KYCOUHO-JIMHEHHOM U JIpOOHO-TMHEHHON
¢ynkuuii. HenpepoiBHble U nepuoandeckue ¢yHkuuu. CBOHCTBA M rpadUKu CHHYcCa, KOCHHYCA,
TaHreHca M KoraHreHca. OOparHble QyHKUMM U uUX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢ynkuuu. [IpeobpazoBanus rpadpuka GyHkiun. ['apmonnueckue konedanus. [Ipuknaaneie 3agaun.

[TokazarenbHble, TOrapuPpMUUECKHE, TPUTOHOMETPUYECKUE YPAaBHEHUS U HEpPaBeHCmad.

HAYAJIA MATEMATHYECKOI'O AHAJIH3A
[TocnenoBarenpbHOCTH. CrOCOOBI 3a/laHUS U CBOWCTBA YHCIOBBIX MOCIEAOBATEIHHOCTEH.
Ilonsamue o npedene nocnedosamenvrnocmu. Cyujecmsoganue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmu.  CyMMHpOBaHME  TOcieqoBaresnbHOCTEH. beckoHeuHo — yObIBarormas



TeOMETPUYECKAs! IIPOIPECCHS U €€ CyMMa.

[IponsBognas. [lonsiTne 0 TPOWM3BOAHOW (YHKIMH, €€ TEOMETPHUYECKHU W (pu3nyecKkuid
CMBICII. YpaBHEHHME KacaTrelbHOH K rpaduky ¢ynkuuu. I[IpomsBoaHble CyMMBI, pa3HOCTH,
pou3BeeHus, dYacTHble. [Ipou3BOAHBIE OCHOBHBIX »3JeMeHTapHbIX GyHKuuA. [Ipumenenue
NPOM3BOJIHONW K HCCIIENOBAHUIO (DYHKIMHA W MOCTPOCHHIO TpadukoB. [Ipouzsoouvie obpamuoi
dyHKyuu u Komnozuyuu GyHKyuU.

IIpuMepsl UCHIONB30BAaHUS IPOU3BOJHOM JUI HAXOXKIACHUS HAWIY4ylIero pelIeHUs B
NPUKIAIHBIX 3ajJadyax. Bropas mnpousBoaHAas, €€ TeOMeTpUYECKUH U (PU3MUECKHil CMBICIL.
Haxoxnenue ckopoctu 1Is porecca, 3aanHoro (opMysion 1 rpadukom.

[lepBooOpa3znas u wunHTerpan. [IpumMeHeHHEe ONpPENEIEHHOTO HHTErpaja JUlsl HaXOXKICHHS
wiomaaM KpuBosinHenHoW Tpaneuuu. @opmyna Heroorona—IJleliOnuna. [Ipumepbl npruMeHeHus
UHTErpasia B (PU3HKE U TE€OMETPHH.

Ilpakmuueckue 3anamus

YucnoBas MOCIEIOBATEIBHOCTh, CIOCOOBI €€ 3aJaHusl, BBIYMCICHUS YIEHOB IOCIEA0-
BarenbHOCTH. Ilpenen nmocnepoBarenbHOCTH. beckoHewHOo — yObIBamomias reoMeTpudecKas
IIPOrpeccusl.

IIpou3BogHas: MEXaHUYECKUA U TE€OMETPUYECKUI CMBICII IIPOU3BOAHOM.

VYpaBHenue kacaTenbHOMl B o0mem Buzae. [IpaBuna u dopmynsl nuddepenmpoBanus,
TabJMMIIa TPOM3BOJHBIX dJeMEHTapHbIX (yHknumidi. HMccnenoBanne (GYyHKIMH C  TOMOIIBIO
npousBogHONH. HaxoxxneHne HanOobIIero, HAMMEHBIIETO 3HAYCHHSI U AKCTPEMAaJIbHBIX 3HAUYCHUIN
(GYHKIHMH.

WNurterpan u mnepBooOpasHas. Teopema HproTona—IJleiiOnuma. IlpumeHeHne uHTErpaia K
BBIYUCIICHUIO (PH3MYECKUX BEITMYUH U TUIOMIAICH.

YPABHEHUA 1 HEPABEHCTBA

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

PaBHOCWIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHbIE NpUEMBbl UX pELIEHUS (pa3ioXKEHUE HAa MHOXHUTEIU, BBEIECHUE HOBBIX HEW3-
BECTHBIX, MOJICTAHOBKA, Ipa)ueCKuil METON).

HepasencrBa. PannoHanbHbIE, MPpALMOHAIBHBIE, ITOKA3aTENIbHBIE U MPULOHOMEMPUUECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELLIECHUS.

Hcnonp3oBaHne CBOMCTB U TrpauKoOB (PYHKIMH MpU pEHIeHUH YpaBHEHUI W HEPaBEHCTB.
Merton unrtepasnoB. M3o0pakeHre Ha KOOPJUHATHON MIOCKOCTH MHOKECTBA pEIIeHUI ypaBHEHUI
Y HEPABEHCTB C JABYMS IEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaounsie 3a0auu

IIpuMeHeHrne MaTeMaTHYEeCKUX METOJOB JUUISl PEIIEHMS COJIEPKATENbHBIX 3a7a4 U3 Pa3IuIHbIX
oOacTeil HayKH U MPaKTUKU.

WMHTepnperanus pe3yiabTara, yu4eT peaIbHbIX OTPaHUYECHHMN.

IIpaxmuueckue 3anamus

Kopuu ypaBHennii. PaBHocuinbHOCTh ypaBHeHul. [IpeoOpazoBanne ypaBHEHHII.

OcHOBHBIE IPUEMBI PELICHNS YPaBHEHUN. Pellenne cucreM ypaBHEHU.

Hcnonp3oBaHne cBOMCTB U rpaUKoB (PyHKUMMN A7 pelIeHUs] ypaBHEHUM U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEI.
DneMeHTh KOMOUHATOPUKH

OcCHOBHBIE TIOHSITHS KOMOMHATOPWKH. 3aJaddl Ha TOJACYET YHuciIa pa3MelieHuH, TmepecTa-
HOBOK, coueTaHuil. Perienue 3ana4 Ha nepebop BapuantoB. @opmyna 6unoma Herotona. CBoiicTBa
OuHOMUHANBHBIX KO3 unnenToB. Tpeyronpauk [lackans.

DJIEMEHTHI TEOPUU BEPOSITHOCTEH

CoOpITHE, BEPOATHOCTH COOBITHS, CIOXCHHE W YMHOXKEHHE BepOsSITHOCTeH. [lowsamue o
Hezasucumocmu coovimuil. /Juckpemnas Cry4yanuHas 6enuyuna, 3aKon ee pacnpeoenerus. ducnogvle
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Xapakxmepucmuku OUCKpemHoul CryyatiHou eauyunsl. Ilonamue o 3akoHe OOTbUIUX YUCe.

ONEMEHThI MATEMATHYCCKON CTATUCTHKH

[IpencraBnenre naHHBIX (TaONWIBI, JUArpamMMbl, TpaQuKH), eeHepanrbHas COBOKYNHOCHD,
8vibOpKa, cpedHee apugmemuyeckoe, meouana. Ilowsmue o 3a0auax mamemamuieckou
CmamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumeHenuem 8epOosSmMHOCHHbIX MemMOo008.

Ilpaxmuueckue 3anamust

HcTtopusi pa3BUTHs KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEH W CTAaTHCTUKH M WX pPOJIb B
pasnUuHBIX cdepax dYeIOBEUECKOW KU3HemesaTedbHOCTH. [IpaBmia koMOumHaTtopuwku. Pemenue
KOMOMHATOpHBIX 3ajad. Pa3memenus, coueTtaHus U ImepecTaHOBKU. buHoMm HbloToHa u
tpeyroiabauk [lackand. [Ipuknagneie 3a1auu.

Kitaccnueckoe ompeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpeMa O CyMMeE
BeposATHOCTE. Brpruncienue BepositTHocTel. [lpuxnagueie 3amauu. lIpeacTtaBieHune YHCIOBBIX
naHHbIX. [Ipuknagnelie 3agayu.

IF'EOMETPUA

Ipsmvle u nrockocmu 6 npocmpancmae

B3aumHoe pacnonokeHue JBYX MNOpsAMbIX B MpocTtpaHcTBe. IlapamienbHocTh HpsMON U
wiockoctd. [lapamnensHocTh TUIOCKOCTEH. [lepneHAMKYASIPHOCTh MPSAMOM U IIOCKOCTH.
[lepneHuKyIsip ¥ HAKJIOHHAs. YTOJ MEXIy IPSAMOM M IUIOCKOCTBIO. /[ByrpaHHbIN yrois. Yrou
MEXy MIOCKOCTAMU. [leprneHIuKynapHOCTh ABYX IIOCKOCTEH.

['eomerpuueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MapalieNbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TJIOCKOCTH.

[TapannensHoe npoekTupoBanue. Iliowads opmozoHanvhol npoexkyuu. VI3o0paxenue
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpanHuKu

Bepiuiunbl, pebpa, rpanu MHOTOrpaHHUKA. Pazeepmka. Mnozcoepannvle yenvi. Bvinyxivie
MmHozcoepannuku. Teopema Jiinepa.

[Tpusma. [Ipsimast u naxnonnas npusma. [pasunbHas npusma. [apannenenunesn. Kyo.

IMupamupa. [IpaBuibHas nupamuaa. Y ceuyenHas nupamuaa. Terpasap.

Cummerpu B KyOe, B apajjiesienuIeie, B IpU3Me U MUpaMue.

Ceuenus xKy0a, IpU3MbI U TUPAMUJIBL.

[IpencraBieHne o MpaBWIbHBIX MHOTOTPAHHUKAX (TeTpaszpe, Ky0de, OKTarape, JoJieKadipe U
HKOCadIpe).

Tena 1 MOBEpXHOCTH BpaIICHUS
Humuaap u xkoHyc. YcedeHHBIM KOHyc. OCHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00-
pa3yromas, pazBepTka. OceBble CeUeHUs U CeUeHUs, MapaielbHble OCHOBAHUIO.
[ap u chepa, nux ceuenus. KacarenpHas miockocTs k chepe.

N3mepenus B reoMmeTpun
O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.
®opmyisl 00beMa Ky0a, MPSMOYTOJIBHOTO Mapaljiesienumnesa, Ipu3Mbl, IIHHAPA. DopMyIIbl
o0beMa mupamuibl U KoHyca. DOpMyIIbl IIOMIAIN TOBEPXHOCTEH LMIUHAPA U KOHyca. DopMyIibl
o0bema mapa u ionaau chepsl.
[Tono6ue ten. OTHOIIEHUS MJIOIAIEH TOBEPXHOCTEN 1 0OBEMOB MOJOOHBIX TEII.

KOOpIII/IHaTLI " BCKTOPLI

[IpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B MpocTpaHcTBe. Dopmysa paccTosHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.
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BekTtopel. Monyns Bekropa. PaBeHcTBO BeKTOpoB. ClOXKEHHE BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO HANpPABICHUSAM. YTOJI MEXKIY ABYMs BEKTOPAaMH.
ITpoexuust BekTopa Ha ock. KoopaunaTel Bektopa. CKajipHOE ITPOU3BEAEHNUE BEKTOPOB.

Hcnonp30BaHnEe KOOpAMHAT M BEKTOPOB IIPU PEIICHWM MAaTEMaTHYECKMX W INPUKIIAIHBIX
3az1a4.

IIpaxmuueckue 3anamus

IIpu3Hakyu B3aMMHOIO paCIOJIOKEHUS MPAMBIX. YTOld MexAy NpsAMbIMHA. B3aumuoe
pacroIoKeHUe NPSMBIX U IJIOCKOcTel. [lepneHanuKymsp U HaKJIOHHAA K INIOCKOCTH. YTOI MEXKIY
IIPSIMOM U IUIOCKOCTBIO. Teopembl O B3aMMHOM PAcCIOJIOKEHUM IIPSAMOM U INIOCKOCTH. TeopeMa o
TpeX NEPIECHIUKYJIIpax.

IIpu3Haky ¥ CBOMCTBA NApaJUIEIbHBIX U NEPIEHAUKYJIAPHBIX INIOCKOCTEH.

PaccTosgHMe OT TOYKM [O IUIOCKOCTH, OT HPSAMOM [0 IUIOCKOCTH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMH, MEXJy CKPEIIMBAIOMIMMUCS TPSMBIMH, MEXKIY IPOU3BOJIBHBIMUA (UTypaMH B
IIPOCTPAHCTBE.

[TapayuienbHOE NPOSKTUPOBAHME U €r0 CBOWCTBA. Teopema o niowaou Opmo2OHANbHOU
npoeKyuu MHo20y201bHuKa. B3auMHOE paciooKeHre IPOCTPaHCTBEHHBIX (QUTyD.

Paznuunble Buabl MHOrorpaHHukoB. Mx wn3oOpaxenus. CedeHus, pa3BepTKU MHOIO-
rpaHHuKOB. Ilnmomane mnosepxHocTH. Buuael cummerpuil B npoctpaHcTBe. CHMMETpUs Tel
BpAICHUS ¥ MHOTOTPaHHUKOB. Brruncienue miomaneii 1 00beMoB.

Bekropsl. [lelicTBus ¢ BekTopaMu. JlekaproBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, cephl, MmIockocTu. PaccrosHue Mexay Toukamu. [ledicTBus ¢
BEKTOPAMHM, 3aJaHHbIMM KoopauHatamu. CKalsipHOE IPOU3BEACHHME BEKTOpPOB. BekxropHoe
YpaBHEHUE NPSIMOM M IUIOCKOCTH. MCIonp30BaHME BEKTOPOB IIPpU JOKA3aTEIbCTBE TEOPEM
CTEpEOMETPUHU.

Jns BHEayIMTOPHBIX 3aHATHM CTYAEHTAM HapsAly C PEIICHWEM 3a7a4 U BBIIOJHECHUS
IPAaKTUYECKUX 3aJlaHUi MOXHO MPEJUI0KUTh TEMBI UCCIIeI0BATENbCKUX U peepaTUBHBIX paldoT, B
KOTOPBIX BMECTO CEPHM OTAEJIBHBIX MEJKHX 337a4 W YIPAXHEHUN IPEIJIararoTCsi CHOXKETHBIE
3aJlaHus, TpeOyIoIIKe JIUTeNbHON paboThl B paMKaxX OJHOW MaTeMaTHYeCKOM CUTyaluu. DTU TeMbI
MOTYT OBITh KaK WHIUBHIYaJbHBIMH 33JaHUSMH, TaK M TPYNIOBBIMH JUISI COBMECTHOTO
BBITIOJTHEHMS UCCIIEI0OBAHUS.

Ilpumepnvie memol pepepamos (00Kk1a008), ucciedo6amenbcKux nPOEKmos

+ HenpepriBHble 1po0H.

« IIpumeHeHHe CIIOXKHBIX IPOLIEHTOB B JKOHOMHYECKMX pacuertax. llapamnensHoe
IPOEKTUPOBAHHUE.

+ Cpennue 3HaYeHUS U X IPUMEHEHUE B CTAaTUCTHUKE.

« BekropHoe 3a1aHue NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

+ CrnoxeHue rapMOHHUYECKUX KoJleOaHUH.

+ I'padmnueckoe penieHne ypaBHEeHUN 1 HEPABEHCTB.

« IlpaBunbHbBIE U MONTYIPAaBUILHBIE MHOTOTPAaHHUKHU.

+ Konunueckue ceueHust 1 UX NpUMEHEHHE B TEXHUKE.

+ IlonsTne nuddepeHmana u ero MPUIOKEHHUS.

+ CxeMmbl MOBTOPHBIX HCTIBITaHUM bepHymu.

+ HUccnenoBanue ypaBHEHUI U HEPABEHCTB C [TapaMETPOM.

12



TemaTnueckoe IIAHKPOBAHME
TEXHUYECKHUU ITPO®NJIb npodeccHoHaIbHOT0 06pa30BaHus

[Tpu peanuzanmu conepxanus o01Ie00pa3oBaTEILHOTO YUeOHOTO npeaMeTa «MareMaTukay B
npenenax ocBoenus: [IIICC3 CIIO na 6a3e ocHOBHOTO 0OOIIEro 0Opa3oBaHHA C IMOJyYCHHEM
CpeaHero oomiero oopa3oBaHus MaKCUMallbHAs ydeOHas Harpy3ka oOydarolIMXCsl COCTAaBIISACT IO
cnenuanbHOCcTsIM CIIO TexHmueckoro mpoduis — 285 dwaca, U3 HUX ayauTopHas (0Osi3aTeNlbHAs)
Harpy3ka oOOy4aromMXCs, BKIOYas MpaKTHYecKhe 3aHsATHs, — 190 dacoB; BHeayaUTOpHas
camocTosTeNbHas paboTa cTyneHToB — 95 Jacos.

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

4. Tpuronomerpuieckue pyHKIHH
5. Tpuronomerpuyeckue 9 6 2 3
YPABHEHHS
6. Ilpeodpa3oBanue 12 8 2 4
TPUTOHOMETPUYECKUX BbIPAKEHHI
7. Hauajio MaTeMaTH4eCKOro 48 32 18 16
a”Hamn3a
8. IIpsiMble M NJIOCKOCTH B 27 18 6 9
NPOCTPAHCTBE
9. BeKTOpBI M KOOPAUHATBI 30 20 8 10
10. UHTerpaJ u ero npuMeHeHue 24 16 10 8
11. MHOrOorpaHHHMKHU U KpyIJble 21 14 4 7
TeJa
12. KomOunaropuka 12
13. DjieMeHTHI TeOpUH 9 6 2 3
BEPOATHOCTE U MAaTEeMAaTHYECKOM
CTATHUCTUKHU
14. YpaBHeHusI 1 HEpaBEeHCTBA. 9 6 4 3

[TpomexyTouHas aTTectanus B popMe SK3aMeHa

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

Conepxanue o0yueHHs

XapaKTepUCTHKa OCHOBHBIX BHJOB ACATEILHOCTH CTYACHTOB (Ha
YpOBHE Y4eOHBIX IEHCTBHI)

Beenenune

O3HaKOMJICHHE C POJIBIO MAaTEMATHKU B HayKe, TEXHUKE, SKOHOMUKE,
MH(GOPMAITUOHHBIX TEXHOJIOTHAX U MPAKTUYCCKON JICATEIBHOCTH.
O3HaKOMJICHHUE C TISNISIMU U 33J1a4aMU H3YYCHHSI MAaTEeMAaTHKH MTPU
ocsoernn npodeccuit CI1O u crenmansaocTel CI10

AJITEBPA

PazButne oHATHS O
qUCIIC

BremonHenne apudMeTnieckux ASHCTBUE HaJl YUCIIaMU, COUeTast
YCTHBIE W TUCHMEHHBIE IPUEMEI.

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

Haxoxmenune ommOoK B IpeoOpa30BaHMAIX U BEIYHCICHUAX (OTHO-
CUTCSI KO BCEM ITyHKTaM MTPOrPAMMBbI)

Kophu, crenenu, nora-
pudMBI

O3HakOMJIEHHE C TIOHATHEM KOPHA N-i CTENEeHU, CBOMCTBAMH pajiu-
KaJIOB U IPABUJIAMH CPABHEHUS KOPHEH.

DopmyIUpoBaHHUE ONpeIeNICHUs] KOPHS U CBOMCTB KOpHEU. Beruuce-
HUE U CpaBHEHHE KOPHEH, BHITIOJHEHNE MPUKHUIKA 3HAYEHHUS KOPHSL.
[TpeobOpazoBaHKe YNCIIOBBIX U OYKBEHHBIX BBIPAKEHHI, COACPKAIINX
paguKabl.

BrimonHenne pacueToB 1o GopMyiiam, CoAepKalluM paJnuKaibl, 0cy-
HIECTBIISAS He0OXO0UMBIE MOACTAHOBKU U IIPeoOpa30OBaHMs.
Ornpezaenenrue paBHOCWIBHOCTH BBIPAXKEHUH C pagukanamu. Pemienue
UPPALMOHATIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C TIOHATHEM CTETIeHHU C IeHCTBUTEIbHBIM ITOKa3aTe-
JIEM.

HaxoxneHue 3Ha4eHUI CTENEHH, UCTIOIB3YSI IPH HEOOXOJUMOCTH
MHCTPYMEHTAIbHBIE CPE/ICTBA.

3anuceiBaHUE KOPHS N-I CTENEHH B BHJIE CTENICHHU C APOOHBIM MOKa-
3aTelleM H Ha000POT.

dopmyMpoBaHUE CBOMCTB cTerneHel. Briuncnenue crenenel ¢ pa-
[IMOHAJILHBIM TIOKa3aTeJeM, BBIMOIHEHNE IPUKHUIKY 3HAYEHUs CTe-
MIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpazoBaHue YUCIIOBBIX H OYKBEHHBIX BBIPAXKEHHN, COJEPKAIINX
CTEIIEHU, IPUMEHSIS CBOMCTBA. PellleHne oKa3aTeabHbIX ypaBHEHMM.
O3HakOMJIEHHE C IPUMEHEHNEM KOpHEH U CTeTNIeHe! NpY BIUYMCIECHUU
CpPEIHUX, ICJICHUU OTPE3KA B «30JI0TOM CEUCHUW». Perienue
MIPUKJIATHBIX 3a/1a4 Ha CII0’KHBIE MTPOLEHTHI

[Ipeo6pa3zoBanue anre-
OpanvecKux BBIpaKeHUIT

BrinonHenune npeodpa3oBaHuil BhIpaXKCHHM, IPUMEHEHHE (OPMY!I,
CBSI3aHHBIX CO CBOIMCTBaMH CTETeHEH U Torapru(MOB.
Omnpenenenre 00JIaCcTH TOMYCTUMBIX 3HAYSHHUN JIOTapUPMUIESCKOTO
BhIpaKkeHMs. PenieHne tjorapupMudeckux ypaBHeHUH

OCHOBbBI TPUT'TOHOMETPUU

OcCHOBHBIEC TOHSATHS

Nzydenune paguaHHOTO METO/1a U3MEPEHHS YTII0B BPAIIEHUS U UX
CBSI3H C TpagycHol Mepoit. M300paskeHune yriioB BpallleHHs Ha
OKPY’KHOCTH, COOTHECEHHE BEIMYMHBI YTJIa C €T0 PACIOJI0KEHUEM.

DopMyITUpoBaHUE ONPEICICHUI TPUTOHOMETPUIECKUX QYHKIUH ISt
YIJIOB IIOBOPOTA U OCTPBIX YTIIOB IPSIMOYTOJIBHOTO TPEYTOJIBHUKA U
00BsICHEHHE UX B3aUMOCBSI3U

OCHOBHBIE TPUTOHOME-
TPUUECKHE TOXKAECTBA

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

[IpeoOpaszoBanus mpo-
CTEHIINX TPUTOHOMETPH-
YECKHUX BBIPAXKEHUN

N3yyeHne 0CHOBHBIX (pOpMyYI TPUTOHOMETPUH: HOPMYJIBI CIOKEHUS,
YIIBOCHUS, TPeoOpa3oBaHuUsi CyMMBbI TPUTOHOMETPHUYECKUX (PYHKIMN B
MIPOM3BE/ICHIE U POU3BEJICHNS B CYMMY M TPUMEHEHHUE TIPU
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BBIUMCJIEHUN 3HAYEHHS TPUTOHOMETPHUUECKOTO BBIPAKEHUS U yIIpOIIe-
HUS €T0.

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

IIpocreiiine TpUroHo-
METPHYECKHE YPABHEHHUS
U HepaseHcmea

Pemenne mo popmynaM u TPUTOHOMETPHYECKOMY KPYTY IPOCTEHTIIIX
TPUTOHOMETPUIECKUX YPaBHEHHIA.

[TpumeHeHne oOMMX METOAOB pelIeHNs ypaBHEHUH (pUBEACHUE K
JUHEMHOMY, KBaJJpaTHOMY, METO/I PA3JIOKEHUS HA MHOKUTEIH, 3a-
MEHBI TIEPEMEHHON) TIPU PEIIeHNH TPUTOHOMETPHYECKIX yPaBHEHHIA.
YMeHnue oTMedaTs Ha KpyTre perieHns IPOCTeHIITNX TPUTOHOMETPH-
YeCKUX HEPAaBEHCTB

ApKCUHYC, apKKOCHHYC,
apKTaHT€HC YHCIia

O3HaKOMJIEHHE C TIOHATHEM OOPaTHBIX TPUTOHOMETPHUIECKUX (PyHK-
LU,

Nsyuenue onpeneneHnii apkCuHyca, apKkKOCUHYyca, apKTaHT€HCa
qucia, GopMynupoBaHUE UX, H300pAKEHUE HA SIMHUYHON OKPYXK-
HOCTH, IPUMEHEHHE TIPH PEIICHUH YPaBHEHUI

®YHKIWU, X CBOUCTBA U TPADHKU

DyHKIUU.
ITonsiTHEe 0 HENpPEpBIBHO-
CTH QYHKINN

O3HaKOMJIEHHE C TMIOHATHEM NIEPEMEHHON, IPUMEpaMu 3aBUCUMOCTEMN
MEXIYy IIEPEMEHHBIMU.

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

O3HakoMJICHHUE ¢ OTpefesieHueM QYHKIMH, GOPMYJIUPOBAHUE €TO.
Haxosxaenue o01acTu onpeneneHus U 00J1acTy 3HaueHUH (HYHKITUH

CaoiicTBa QPyHKIHH.
I'padmaeckas naTEp-
npetauus. [Ipumepsl
(YHKIMOHANBHBIX 3a-
BHCHMOCTEH B PEaNbHbBIX
npoleccax 1 ABJICHUAX

O3HakoMJICHHE ¢ IpUMepaMu (PYHKIMOHAIBHBIX 3aBUCUMOCTEH B pe-
AIBHBIX MTPOLECCAX U3 CMEKHBIX IIPEAMETOB.

O3HaKOMIIEHHE C TOKa3aTENBbHBIMH PACCYKICHUSMHI HEKOTOPBIX
CBOWCTB TMHEHHOHN 1 KBaJpaTHYHOH (PyHKIMH, TPOBEACHUE UCCIIE0-
BaHUS JINHEHHON, KyCOYHO-TTMHEHHOH, TPOOHO-THHEHHOH 1 KBaIpa-
TUYHON (PYHKIHU, TOCTpoeHHe ux rpadukos. IlocTpoeHne n ureHne
rpadukoB ¢pyHkuuii. UccnenoBanne QpyHKIHH.

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

BrinonHenne npeobpa3oBanuii rpaduka QyHKIUN

O6patHbie QyHKIUH

N3yuenue nonamusa obpamuoii hynkyuu, onpeaeneHne BUaa u no-
cmpoenue epagura oopamruoll QyHKYyuU, HAxoxcoeHue ee
obrnacmu onpedenenus u ooracmu 3Haverui. llpumeHenne
CBOWCTB (PYHKIMIA IPU MCCIIEAOBAaHUN YPABHEHHUH U PEIICHUN 33144
Ha 9KcTpeMyM. O3HaKOMIICHHE C TTOHSATHEM CJIOKHON QYHKIMH

CrenenHble, MoKasa-
TeIbHBIE, JIOTapupMHu-
YecKHe U TPUrOHOMeE-
TpUYECKHE (YHKIINU.
OO6patHbie TPUTOHOME-
TpuyecKkre GYHKIUH

Brruucnenue 3HaueHnid GyHKIUHI 110 3HAYEHUIO apTryMEeHTa.
OnpeneseHue MoI0XKEHNS TOUKH Ha IrpaduKe 10 ee KOOpArHATaM U
Hao0OopOT.

Hcnonp3zoBanue cBONCTB (DyHKITUI 1Sl CpaBHEHHSI 3HAYSHHI CTETIe-
Hell u noraprudMoB.

[ToctpoeHue rpad)MKOB CTENIEHHBIX U JIOTapUPMUIECKUX QYHKINH.

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

O3HaKOMJICHHE C TIOHSATHEM HENPEPHIBHON MEPUOANYECKON (HYHKIINH,
(dbopMyMpoBaHHEe CBONCTB CHHYCa U KOCHHYCA, TIOCTPOSHHE UX
rpauKoB.

O3HaKOMJICHHE C TIOHSATHEM rapMOHUYECKUX KOJIeOaHUH U IPUMEpaMu
rapMOHHYECKUX KOJIeOaHHH JITsl OTIMCaHMS TIPOIIECCOB B (PH3HKE U
JIPYTHX 00JIaCTsIX 3HAHUS.

O3HaKOMJICHHE C TIOHSTHEM Pa3pbIBHOM MEPUOIUIECKON (PYHKIIUH,
(dopMyupoBaHHE CBONCTB TAHTCHCA M KOTAHT€HCA, IOCTPOCHUE X
rpaduKoB.
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[TpumeHeHne cBOMCTB QYHKIMIA AJ1s1 CPAaBHEHUS 3HAYCHUIN
TPUTOHOMETPUUECKUX (BYHKIUH, PEIIEHUs] TPUTOHOMETPHUUECKUX
ypaBHeHul. [locmpoenue epaguxos obpamuvix
MpUSOHOMempuiecKux QyHKyuu u onpedenenue no spapuram
ux ceoucms.

Brimoraenmne npeobpazoBaHus rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocienoBareabHOCTH

O3HaKOMJIEHHE C MOHATHEM YHCIOBOM MOCIEI0BATEIHLHOCTH, CIIOCO-
Oamu ee 3a7aHus, BEIYMCICHUAMH €€ YJICHOB.

O3naxomaenue ¢ nonamuem npeoena nocied06amelbHOCmu .
O3HaKOMJICHHE C BBIYHCICHUEM CYMMBI OECKOHEYHOTO YHCIOBOTO
psiza Ha IpUMepe BBIYUCIICHUS CyMMbl OECKOHEYHO YOBIBAIOLIEH Teo-
METPUUYECKOM MPOrpecCuu.

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

IIpousBoaHas u ee npu-
MEHEHHE

O3HaKOMJICHHE C TIOHSATHEM IIPOU3BOIHOM.

N3zyuenue u GopMyIMpOBaHHE €€ MEXaHUUECKOTO U FEOMETPUUYECKOTO
CMBICIIA, U3YYEHHE AITOPUTMA BBIUYUCIICHHS IPOU3BOAHON Ha IPUMEpe
BBIYMCJICHUS MTHOBEHHOW CKOPOCTHU U YIJIOBOTO KO3 duIimeHTa
KacaTeNbHOM.

CocraBiieHUe YpaBHECHUS KacaTeJIbHOM B 00IIIEM BH/IE.

YcBoenue npasui auddepeHrpoBanus, TaOIUIIBI IPOU3BOTHBIX
AJIeMEHTApHBIX QYHKIHA, IPUMEHEHHE T AU PepeHITIPOBAHHS
(YHKIIHIA, COCTaBJICHHS ypaBHEHUS KacaTeIbHOH.

W3zyuyenne TeopeM o CBSI3H CBOWCTB (PYHKIIMU ¥ MTPOU3BOIHOM, (hop-
MYJIHMPOBKA UX.

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

YcTaHoBneHHE CBSI3M CBOWCTB (DYHKIIMH U IPOU3BOTHOH 110 HX Ipa-
(bukam.

IIpumeHeHue Ipou3BOIHOM JUIs pEeIEeHUS 3a/1a4 Ha HaXOXK/ICHUE
HanOOJIBIIETO, HAMMEHBILIETO 3HAYEHHUS U Ha HAXOKICHUE
JKCTpEMyMa

[lepBoobOpazHas u
WHTETpal

O3HaKOMJICHHE C TIOHSATHEM MHTErpaja U MepBooOpa3HOM.

W3yuenne npasuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI
Herorona— Jleiibuuna.

Pemenne 3agay Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOMN, BHIUHUC-
JIeHHE TIePBOOOPA3HOM 1S TAaHHOHM (DYHKIIHH.

Pemrenue 3agay Ha IpUMEHEHHWE MHTETPalia JIsl BBIYUCICHUS Ppu3n-
YECKUX BEJMYHH U IJIomaaen

YPABHEHUVA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI

O3HaKOMJIEHHE C POCTEHIINMHU CBEICHUSIMHU O KOPHSX anrebpande-

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

ABYM: IICPEMCHHBIMUA

N3yuyeHne Teopu paBHOCUIBHOCTH YPAaBHEHUH U €€ IPUMECHEHHUSL.
IToBTOpEHHME 3amuCH pelIeHus] CTaHJapTHRIX YPaBHEHUH, TPHEMOB
npeoOpa3oBaHusl ypaBHEHHUH IJIs1 CBEJCHUS K CTAaHIAPTHOMY
YpaBHEHHUIO.

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

Hcnonb3oBanue CBOMCTB U rpad)ukoB (PyHKIMI AJ1s pELICHUs ypaB-
HeHui. [IoBTOpeHre OCHOBHBIX IPUEMOB PEILICHHS CHCTEM.

Penrenue ypaBHeHHU ¢ IpUMEHEHHEM BCEX TIPUEMOB (Pa3IOKECHHUS Ha
MHOHTEJNH, BBEICHHUSI HOBBIX HEU3BECTHBIX, ITOJICTAHOBKH, Tpadu-
4eCKOr0 METO/a).

Pemenwne cuctem ypaBHEHHIA ¢ TIPUMEHEHHEM PAa3INIHBIX CITOCOOOB.
O3HakOMJIEHHE C OOIIMMH BOITPOCAMH PEIICHUS] HEPABEHCTB H
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WCTIOJIb30BaHKUE CBOMCTB U TpadMKOB (DYHKIUN TIPU PEIICHUH
HEPaBEHCTB. PeneHne HepaBeHCTB U CHCTEM HEPAaBEHCTB C
MPUMEHEHUEM Pa3ITUYHBIX CIIOCOOOB.

[TpuMmeHeHne MaTeMaTUYECKUX METOJIOB JIUIS PEIICHUS COJePKATeIhb-
HBIX 337249 U3 Pa3IUYHbBIX 001acTell HAyKH U MpakTuku. MHTEpmpe-
THPOBaHUE PE3YNIBTATOB C YUYETOM PeaJbHBIX OTPaHIICHIH

DJIEMEHTbI KOMBUHATOPUKU, TEOPUM BEPOITHOCTEN U CTATUCTHUKH

OCHOBHBIE TTOHATHS
KOMOWHATOPHUKH

NzyueHune npaBuia KOMOMHATOPUKH U IPUMEHEHHE TIPU PEIICHUU
KOMOWHATOPHBIX 3a/1a4.

Pernrenne koMOMHATOPHBIX 3a71a4 METOJIOM TIepebopa U 1o MPaBHUITY
YMHOXCHHSI.

O3HaKOMJICHHUE C TIOHATHAMU KOMOHMHATOPHUKHU: Pa3MEIEHUSIMH, CO-
YeTaHUSIMU, IEPECTAHOBKAMU U (OPMYJIaMHU JJISl MX BBIYHACICHUSL.
OOBscHEeHUE U MpUMEHEHUE (POPMYIT [Tl BRIYUCIICHUS Pa3MEILICHUH,
MEPECTaHOBOK M COUETAHUI MPU PELICHUH 3aad.

Oznakomitenne ¢ OmHOMOM HploTOHA U TpeyroiapHuKoM Ilackars.
Pernrenue mpakTHYeCKUX 33124 C UCIIOL30BAHUEM ITOHATHIA U MPABIIT
KOMOWHATOPUKH

OneMeHThl TEOpUHU
BEPOSITHOCTEN

H3ydeHne K1acCHYECKOro ONpeAeiIcHIs BEpOSITHOCTH, CBOUCTB BEPO-
SITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

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

IIpencrapnenue qaHHBIX
(TabnuIbl, TUArpaMMEl,

rpaduKm)

O3HaKOMIIEHHE C IPENCTABICHNEM YHCIOBBIX JAHHBIX U UX XapaKTe-
PUCTUKAMH.

Pemrenue mpakTuieckux 3aaay Ha 00pabOTKY YUCIIOBBIX JaHHBIX,
BBIYNCJICHHUE UX XapPaKTEPUCTHUK

I'EOMETPUA

IIpsiMbI€e U TUIOCKOCTH B
MIPOCTPAHCTBE

DopMyIHpPOBKa U IPUBEACHUE TOKA3aTEIHCTB MTPU3HAKOB B3aMHOTO
PaCIIONIOKEHHSI IPSAMBIX U TJIOCKOCTEN. Pacmo3HaBanue Ha depTexax
Y MOJIENSIX Pa3IUYHbIX CIIy4aeB B3aNMHOTO PACTIONOKEHUS TIPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CYXACHUI. DopMynrpoBaHuE
OTIpe/IeJICHIM, MPU3HAKOB M CBOMCTB MapajuIeIbHBIX U
NEPIEHAUKYIISPHBIX IIIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrimonmHeHE MOCTPOSHUS YTIIOB MEXKIY IPSMBIMHE, TIPSIMOH | TIJI0-
CKOCTBIO, MEXK/TY IIOCKOCTSIMH TI0 ONTMCAHHIO M PACIIO3HABAHHUE UX HA
MOJIETISIX.

[IpuMeHeHne TPU3HAKOB U CBOKCTB PACTIONOXKEHUSI IPSIMBIX U TUTO-
CKOCTEW IIpH PelIeHNH 3a/[ad.

NzobpakeHne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJICIISIX TIep-
NEHAUKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH, IIPAMBIX, IMapaJICIIbHbIX
IJIOCKOCTEH, YIIIOB MEXTy MTPSIMOH ¥ IDIOCKOCTHIO 1 000CHOBaHUE
[IOCTPOCHUSI.

Pemenne 3a7a4 Ha BBIYUCJICHHUE T'COMCTPHUUCCKUX BCIIMYNH. Omnucel
BaHWE PACCTOSIHUS OT TOYKH JIO TUTIOCKOCTH, OT MPSIMOU 10 TUIOCKOCTH,
MEXTy TUIOCKOCTSIMHU, MEXTY CKPEUTUBAIOIIUMUCS TPSIMBIMH, MEXTY
MIPOM3BOJILHBIMH (DUTYpaMH B IPOCTPAHCTBE.

DopMyIHpOBaHHE U T0KA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHSIX
(TeopeMm cylIecTBOBaHUS, CBOWCTBA).

N3o0paxeHne Ha yepTexkax U MOACIAX PacCTOSHUS U 000CHOBAaHHUE
cBOMX cyxaeHni. OnpeneieHre 1 BHIYUCICHHE PACCTOSIHUN B TIPO-
crpanctse. [IpumeHenne GpopMyn u TeopeM IIIaHUMETPUH AJIs pelLie-
HUA 337a4.

O3HakOMIJIEHHE C TIOHATHEM MapajlIelbHOTO MPOEKTHPOBAHUS H €ro
cBolicTBamMu.  Dopmyaupoganue  meopemvl 0  HAOWAOU
OpMO2OHANBLHOU NPOEKYUU MHO20Y20bHUKA.

[Ipumenenune Teopun st 000CHOBAHUS MOCTPOSHUN M BHIYHCIICHHA.
APryMeHTHPOBaHUE CBOMX CYKJIECHUH O B3aUMHOM PACIIOJIOKEHUHT
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MPOCTPAHCTBEHHBIX (PUTYP

MHororpaHHUKA

Onmcanne U XapaKTepUCTHKA PA3TMYHBIX BHIOB MHOTOTPaHHHKOB,
[IEPEYNCIICHNE UX DJIEMEHTOB M CBOMCTB.

N300paxeHre MHOTOTPAHHUKOB ¥ BBITIOJTHEHHE MTOCTPOSHUS HA U30-
OpaXeHHUSX ¥ MOJIEIISIX MHOTOTPAHHUKOB.

Brruncnenne TMHEWHBIX 3JIEMEHTOB M YTIIOB B TPOCTPAHCTBEHHBIX
KOH(UTYpaILUsIX, apTyMEHTUPOBAHUE CBOUX CYXKJICHHIA.
XapakTepuCTHKa 1 U300paKCHUE CCUCHUS, pA368EePMKU MHO202PAH -
HUKO8, BBIYUCIICHHE IIJIOMAECH NOBEPXHOCTEH.

ITocTpoeHne pocTeHIINX ceueHui Kyoa, MPU3MBI, mupaMusl. [1pu-
MEHEHHUE (DAKTOB U CBEICHUI U3 IJIAHUMETPHH.

O3HAKOMIICHHE C BUJaMU CHMMETPHH B IPOCTPAHCTBE, (DOPMYITHPO-
BaHUE ONpPeACICHUN U CBOMCTB. XapaKTepUCTUKA CHUMMETPHUH TeJ
BpalICHUSI U MHOTOTPAaHHUKOB.

[IpuMeneHre CBONCTB CUMMETPUH MPHU PEIICHUH 3a]1a4.
Hcnons3oBanue mpruoOpeTEHHBIX 3HAHUHN /IS ICCTIEIOBAHMS U MOJIe-
JIMPOBAHUS HECIOKHBIX 3a71a4.

N300paxeHne OCHOBHBIX MHOTOT'PAaHHUKOB U BBIMIOJIHEHUE PUCYHKOB
10 YCIIOBUSIM 3a/1a4

Tena u moBepxHOCTU
BpallleHUs

O3HakOMJIEHHE ¢ BUAAMH TeJl BpalleHusi, GOpMyIMpPOBaHHE UX OIpe-
JIETICHUI 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 CEUEHUIM, BBIYUCIEHUE JJIUH, PACCTO-
SIHUM, yri10B, miomanei. IlpoBeneHre qoka3zaTeabHbIX pacCyKACHAN
[IpH PeIlIeHUN 3a/1a4.

[IpumeneHne cBOMCTB CUMMETPHH IIPU PEIICHUH 33134 Ha Teja Bpa-
IEHNS, KOMOMHAIIMIO TEJI.

Nzo0pakeHne OCHOBHBIX KPYTJIBIX TN U BBITIOJIHEHUE PUCYHKA 110
YCIIOBHIO 331241

W3mepeHus B TeOMETpUN

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

Pemmenue 3aa4 Ha BRIYMCICHHE TIOMIAIEH TUIOCKUX (UTYD C TIpUMe-
HEHUEM COOTBETCTBYIOIINX (POpMYI 1 (HaKTOB U3 IJIAHUMETPHH.
Wzydenune TeopeM 0 BEIYHCICHHH 00BEMOB MTPOCTPAHCTBEHHBIX TEIl,
pelieHre 3a71a4 Ha MPUMEHEHUE (POPMYIT BBIYHCICHHS 00 EMOB.
Nzyuenue GhopMyi 1j1sl BEIYUCISHUS ILIOMIAIeH TOBEPXHOCTEH MHO-
FOrPAaHHUKOB U TEJl BPAIICHHUS.

O3HAKOMJICHHE C METO/IOM BBIUHCIICHUS TUTOIIAIN IOBEPXHOCTH
cdepsl. Pemenue 3a1au Ha BRIYUCIICHUE IUIOIAICH TTIOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KOOpILI/IHaTI)I " BCKTOPHbI

O3HaKOMIIEHUE C MOHSATHEM BCKTOpa. I/IsyquI/Ie HeKapTOBOﬁ CHUCTCMBI
KOOpJAUWHAT B MPOCTPAaHCTBE, MOCTPOCHUC 110 3a/laHHBIM KOOpAWHATaM
TOYCK U HJIOCKOCTCf/i, HaXO0XJICHUC KOOpAHAT TOYCK.

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

N3yuenue CBOMCTB BEKTOPHBIX BEIWYNH, IPABWII Pa3I0KEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPaBUI HAXOXKIECHUSA KOOPAUHAT
BEKTOpPA B IPOCTPAHCTBE, TPABHJI AEHCTBUHN C BEKTOPAMH, 33JaHHBIMH
KOOPIHHATAMH.

IIpuMeHeHne Teopuu NpH PELIEHUH 3aa4 Ha JACUCTBUS C BEKTOPaMU.
N3ydeHne ckalspHOro NMPOU3BENEHUS BEKTOPOB, BEKTOPHOIO ypaB-
HEHUs NpAMOH U miockocTy. [IpuMeHeHne Teopuu NMpH pelieHnu 3a-
Jlad Ha JEUCTBUS C BEKTOPAMM, KOOPAMHATHBIA METOJ, NPUMEHEHHE
BEKTOPOB  JUIsl BBIYKMCICHMS BEJWYMH YIJIOB M PacCTOSHHUH.
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O3HakoMIJIEHHE C JO0Ka3aTeIbCTBAMHM TEOPEM CTEPEOMETPUM O B3a-
HMHOM DAacCHOJIOXKEHUN NPSMBIX M IIOCKOCTEH C HCIIOJIb30BAHUEM
BEKTOPOB

Y4yeOHO-MeTOAMYECKOE M MATEePUAIbHO-TEXHHYECKOe olOecliedyeHHe MPorpaMmbl
yueOHOro npeaMera «MaTeMaTuKa

OcBoenue rporpammsl 001Iero yuedHoro npeamera «MaTemMaTukay npearnoiaracT Halnunue B
npodeccuoHanbHOM 00pa30BaTENbHON OpraHU3allK, peanu3yromleil 00pa30BaTEIbHYIO IPOTPAMMY
cpenHero obmiero oopazoanus B npenenax ocBoenus [ITICC3 CITO Ha 6a3e OCHOBHOTO 0OIIETro
o0Opa3oBaHus, yueOHOro KabuHeTa MaTEMAaTHKH.

Kabuner maremaTtuueckux gucuuruinH Nel7

- pabouee MeCTO MpenoaBaTes;

- paboune MecTa 00y4arOLINXCS;

- CTEH/IbI;

- MaTeMaTH4ecKue GOpMyIIbI;

- FeOMeTpHUYecKHue (GUTypHI;

- IMHEWKa-TPEyTOJIbHUK;

- MaKeThl FEOMETPUUYECKHUX TET,

- TUTAKAaTHI,

- TPAHCTIOPTHUP;

- HUPKYJIb;

MoOunpHbIN npoekuuoHHbIH KoMIuIeKT: Hoyroyk Samsung ND-RC710 MynbruMeauiHbli
npoekTop RoverLight DVS 850

DKpaH NepeHOCHOM

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 nmporpammsl of1iero ydeOHoro mpeamera «MarteMaTHKa CTYAEHTHI
JIOJDKHBI TIOTYYUTh BO3MOXHOCTB JOCTYIA K 3JIEKTPOHHBIM YY€OHBIM MaTepHallaM M0 MaTeMaTHKe,
UMEIOIMMCST B CBOOOJHOM JOCTyne B ceTh VIHTepHeT (SJIeKTpOHHBIM KHUTaM, MPAaKTUKyMaM,
tectaM, Mmatepuaniam EI'D u np.).

Jis 3TOM 1enM MCHoJb3yeTcsi KOMIBIOTEPHBIM Kiace ¢ JIMIEH3UOHHBIM MPOTrPaMMHBIM
o0OecrieueHreM U MyJIbTUMEIUHHBIM poekTopoM NelO

- TEXHUYECKHE CPE/ICTBA O0YUCHUS:

Cuctemnsiit 610k (10 mr.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Monwurop (10 mt.): LG Flatron W1943C

Cuctemnsrii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonuTtop: LG Flatron W1943C

[TpuaTep 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

HOMeH_[eHI/Ie I CaMOCTOSITCIILHOU pa6OTLI (6I/I6JII/IOTeKa, YUTaAJILHBIN 34 C BbIXOJOM B CCTb
WnTepHer)

- TCXHUYCCKUC CPCACTBA O6y‘IeHI/I${Z

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

Cucremuniii 61ok: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MonwuTtop: Acer V226HQL

M®V: Canon IR 2520

Cucremusiii 6sok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MonwuTtop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima

Ayamno KOJIOHKH

Onepannonnas 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.
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Jlureparypa
OcHoBHasi JuTepaTypa

boromonor H.B. Martemaruka: yueonuk mist CI1O -5-e uzz., nepepad. u gom. —M:
OpaiiT,2019.-401c. —ISBN 978-5-534-07878-7. —Tekcr: anekrponnsiit /IBC FOpaiit (caift). —
URL:https://biblio-online.ru/bcode/433286.

Boromornos, H. B. Matemaruka. 3agaun ¢ pemenusmu B 2 4. Yacts 1 : yaeOHOE ocoOue st
cpenHero npodeccruonaapHoro oopazosanus / H. B. boromonoB. — 2-¢ u3a., ucnp. u gon. —
M : FOpaiir, 2022. - 439 c¢. Peskum mocryma: https://urait.ru/bcode/490794

boromonor H.B. I'eomerpus: yued. mocodue aiis CI10. —M:FOpaiit,2019.-108c. —ISBN 978-5-
534-09528-9. —Tekcr: anukrponnsiii // DBC FOpaiit (caiit). -URL:https://biblio-
online.ru/bcode/428060

Mopakosud A.I'. Maremaruka: anredpa u Hayajla MaTeMaTHYECKOro aHaiu3a, reomerpus. 10-
11 k. AnreGpa u Hayana MatemMarndeckoro anainusa. B 24. Ul .YyeOnuk ams o0meoOpazoBar.
oprauu3zaiuit \\\96a3o0Bs1it ypoBerb\\\0 -3-e u3.,crep. -M:Muemo3una,2018.-448c¢.:u1.

JlonoTHUTEIbHASI JIUTEPaTypa

[Iunaues, B. C. Maremaruka: yueOHUK U TIPAKTHKYM JIJISL CPEIHETO MPO(eCCHOHATBHOTO
obpazoBanus / B. C. lllumayes; nox penakmueit A. H. TuxonoBa. — 8-e uzn., nepepad. u gom.
— M: IOpaiit, 2022. - 447 c. Pexxum poctyna: https://urait.ru/bcode/448276

MaremaTrka u nHGOpPMATHKA: y4eOHUK U MPAKTHUKYM JJISl CPETHETO MPOo(hecCHOHAIBHOTO
obpazosanus / T. M. bensieBa [u np.] ; mon penakuueit B. JI. DnpkuHa. - 2-¢ u3., mepepad. u
nor. - M : FOpaiit, 2022. - 402 c.

Maremaruka. [IpakTukym: yueOHOE TOCOOHE Ui CPEAHETO MPOPECCHOHATBLHOTO 00pa30BaHMSI
/ O. B. Tarapuukos [u ap.] ; mox obmeit penakuueit O. B. TatapuukoBa. — M : FOpaiir, 2022.
- 285 c. Pexxum nocryna: https://urait.ru/bcode/414024

I'ucun, B. b. Marematuka. [Ipaktukym : yue6HOe mocobue /i CpeaHero
npodeccuonanbHoro oopazosanusi / B. b. I'mcun, H. I11. Kpemep. — M : U3narenscTBo
FOpaiit, 2022. — 202 c. Pexxum goctyna:https://urait.ru/bcode/449059

HNHuTepHeT-pecypcsl

[Mopran BpsiHCKOTO TOCYIapCTBEHHOT0 arpapHoro ynusepcutera Paznen «Haywnast Onbiuorexar
[MomHOTEKCTOBBIE TOKYMEHTHI http://www.bgsha.com

NC «EnuHoe okHO J1ocTyma K 00pazoBaTenbHbIM pecypcam» denepanbHOro areHTcTBa 1Mo
oOpazoBanuto http://window.edu.ru

DIeKTpOHHO-OMOIMOTE HAsI cCHCcTeMa u31aTebeTBa «Jlarby http://e.lanbook.com/

baza nannbix «Aii [Tu Op Menumax http://www.iprbookshop.ru/

DrekTpoHHO-0nOHoTeuHast cuctema « THOOPMUMO» www.informio.ru
DnekTpoHHO-O0nbMoTeyHast cuctema «AgriLiby http://ebs.rgazu.ru/

OnexkTpoHHO-0MOMMoTeuHas cucrema "HanmonanbHblii udposoii pecype "PYKOHT"

http://rucont.ru
DrekTpoHHO-0nOIHoTeuHast cucteMa "BOOK.ru" https://www.book.ru/
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Hcnons30BaHNE aKTUBHBIX U UHTEPAKTHBHBIX (DOPM MPOBEICHUS 3aHATHN. B 1enmsax peanmzanuu
KOMIIETEHTHOCTHOTO TOAXO0Ma, Uil (OPMUPOBAHHMS W Pa3BUTHS OOHMMX M MPOodecCHOHATBHBIX
KOMIIETEHIIM 00ydJarommxcsi, B MpOLEcce HU3y4YEHHs AUCIMIUIMHBI HCIOJIB3YIOTCS CIEAYIOIIHE
aKTHBHBIE U UHTEPAKTUBHBIEC (POPMBI ITPOBEICHHS 3aHATHI: pa300p KOHKPETHBIX CUTYAllUi, TPYIITIOBbIE
JIMCKYCCHM, TBOPYECKHE 3a/laHus, JIeKIusi-0Oecena, JeKIus — Mpe3eHTalus, MpoOieMHas JEKIus,
MeTOJ pabOThI B MaJIbIX TPYIINax, METOJ IPOEKTOB.

KOHTPOHL U OICHKA PE3yJIbTAaTOB 0CBOCHUSA yqeﬁﬂoro npeamMera

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

Pe3yabTarnl 00yyeHus
(mpeaMeTHBbIE Pe3yJbTAThl)

®opMbI M MeTOAbI KOHTPOJIS 1 OLIEeHKH
pe3yabTaToB 00y4eHHusI

B pe3yJsibTaTe 0cBOEHUS AU CHUILIMHBI
00yYaroLIuiicsl 10JIKeH
NMPOAEeMOHCTPUPOBATH NPeAMeTHbIE
pe3yJabTaThl 0CBOEHHUS Y4eOHOM
aucoumIneel "Maremaruka'':
c(hopMUPOBAHHOCTH MPEJCTABICHUN O MECTE
MaTEeMaTHKU B COBPEMEHHOW HAyYHOM
KapTUHE MUpPA; TIOHUMAHUE POJIU
Matematuku B pOpMUPOBAHUU KPYro3opa u
(YHKIIMOHAJILHOM TPAMOTHOCTH Y€JI0OBEKa
JUIS pEIICHUS TPAKTHYECKUX 3a]1a4;

OmnepaTHBHBII KOHTPOJIb B opMe:

- IPOBEPKU U OLICHKH MPAKTUYECKUX padoT;
- BBIITOJIHEHHUE JIOKJIA/I0B;

- MPOBEPKa U OIICHKA ped)epaTos;

- IPOBEPKa U OICHKA MPE3CHTAIHIA;

- 3aIlIKUTa IPOCKTOB;

- TECTOBBI KOHTPOJIb.

BJIAJICHAE OCHOBOIIOJIAral0IUMU
MaTEMAaTUYECKUMHU IOHATUSAMH, TEOPUSIMH,
3aKOHAaMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MIOJIb30BaHUE MAaTEMaTUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

OnepatuBHBIN KOHTPOJIb B (hOpMeE:

- IPOBEPKH U OLIEHKHU MPAKTHYECKUX padoT;

- MHAMBUAYAJIbHBIN YCTHBIN ONPOC;

- (hpoHTANIBHBIN YCTHBIN OIPOC;

- TECTOBBIN KOHTPOJIb;

- BBIIIOJIHEHUE JI0KJIA/I0B;

- HaOJII0/IeHNE 32 HaBbIKaMU pa0OThI B II100AJIbHBIX,
KOPIIOPAaTUBHBIX U JIOKAJIBHBIX HH(OPMAIIMOHHBIX
CeTsIX;

- IPOBEpPKa U OlleHKa peeparTos.

BJIaJICHUE OCHOBHBIMU METOJ[aMU HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMBIMH B MaTEMaTHKE:
HaOJI0JICHUEM, OTIMCAHUEM, U3MEPEHUEM,
HKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSICHATH PE3YJbTATHI IPOBEICHHBIX
OIIBITOB U JI€JIaTh BBIBOJBI; TOTOBHOCTH U
CIOCOOHOCTH TPUMEHSTH METO/IbI TTO3HAHUS
MIPH PENICHUN MPAKTHYECKUX 3a/1a4;

OnepatuBHBIN KOHTPOJIb B opMe:

- IPOBEPKH U OLIEHKU MPAKTHUECKUX padoT;
- TECTOBBIN KOHTPOJIb;

- 3aI1Ta IPOEKTOB.

c(OpMHPOBAHHOCTh YMEHUS AaBaTh
KOJIMYECTBEHHBIE OLICHKU U IIPOU3BOJUTD
pacueTsl [0 MaTeMaTH4eCKUM GopMysiam U
YPaBHEHUSIM,;

OnepatuBHBIN KOHTPOJIb B (hopMe:

- POBEPKH U OLIEHKU MPAKTHUECKUX PadoT;
- BBIIIOJIHEHUE JOKJIAJIOB;

- IpOBEpKa U olleHKa pedeparos

- 3aIIATa IIPOECKTOB;

- TECTOBBIN KOHTPOJIb;
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BJIAJICHHE NTPABUJIAMU TEXHHKH
0€30I1aCHOCTH MPU UCTIOIb30BAHUH
HATJSTHBIX TOCOOH;

OrnepaTUBHBIN KOHTPOJb B (hopme:

- POBEPKH U OLIEHKHU MPAKTHUECKUX PadoT;
- IPOBEpPKa KPOCCBOPOB;

- (hpoHTANIBHBIN YCTHBIN OIPOC;

- IPOBEPKa U OlIeHKa pedeparTos.

c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU
10 OTHOILEHHIO K MaTeMaTH4ecKoi HHpOp-
MalllH, [T0JIy4aeMOU U3 Pa3HbIX
VCTOYHHUKOB.

OmnepaTuBHBII KOHTPOIB B (popme:

- IPOBEPKH U OLIEHKHU MPAKTHYECKUX PadoT;
- TECTOBBIN KOHTPOJIb;

- 3aIUTa IPOEKTOB;

- BBITMIOJIHEHUE UHMBHIyaJIbHBIX 3aJJaHUN C
npumenenuem Internet

[TpomexyTouHas aTTectanius B (hopMe SK3aMeHa IO 3aBEPIICHUI0 Kypca yueOHOro rmpeiMera

q)OpMBI U MCTOAbI KOHTPOJIA MW OLCHKHU PE3YJIbTATOB O6yquHSI JOJIDKHBI IIO3BOJIATH
MpOBEPATL 'y O6y‘l8.IOIJ_[I/IXC$I HE TOJIBKO C(i)OpMI/IpOBaHHOCTL NpEAMETHBIX PE3YJIbTATOB, HO U

Pa3BUTUC JIMYHOCTHBIX U MCTAITPCIMETHBIX PE3YJILTATOB O6yT-IeHI/I$I.

Pe3yabTaThl (IMYHOCTHBIE U
MeTanpeJIMeTHbIe)

OcHoBHbIE NTOKA3aTeJaH
OLICHKH pPeE3yJIbTaTa

(I’OpMI)I H METObI
KOHTPOJIA H OHCHKH

JIMYHOCTHBIE pe3yabTaThbl

TOPAOCTH U YBaXKEHUS K UCTOPUU U
JOCTUKEHHUSAM OTE€4ECTBEHHON
MaTeMaTHYECKOU HAYKH;
MaTEeMaTUYECKH IPaMOTHOE
HoBeZIeHUE B IPo(ecCHOHANBHON
NeSITeIbHOCTH U B OBITY MU
o0palieHny ¢ MaTepuagaMi 1
IpoLeccamy;

- IPOSIBJICHUE
Irpak1aHCTBEHHOCTH,
MaTPUOTHU3MA;

- 3HaHUE UCTOPUU CBOECH
CTpaHbI;

- IEMOHCTpaIus
MMOBEICHMS, IOCTOMHOTO
rpaxxaanuHa PO

WHTepnperanus pe3yabTaToB
HaOJIIOeHUil 3a
JIeSITEIIbHOCTBIO
oOyuaroIierocs B rporecce
OCBOEHUS 00pa3oBaTeIbHON
IIPOrpaMMBbI

- IPOBEPKU U OLIEHKHU
MPaKTUYECKUX paboT;

- TECTOBBIN KOHTPOJIb;

- 3aIUTa [IPOEKTOB;

- BBIIIOJIHEHUE
WHIVBUAYAJIBHBIX 3aJJaHUH C
npuMmeHeHueM Internet

TOTOBHOCTb K ITPOJOJIKEHHIO
00pa3oBaHMs U MOBBIIIECHUS
KBaJTM(HUKAILMK B U30paHHOMN

PO eCCUOHAITBHON NEATETHHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH
MaTeMaTHYECKUX KOMIICTECHIINH B
3TOM;

- IPOSIBJIEHUE aKTUBHOU
JKU3HEHHOM TTO3UITNH;

- IPOSIBJICHUE YBaKEHUS
K HallMOHAJILHBIM U
KYJIbTYPHBIM TPAJIALIASIM
Hapo10B PD;

- YBa)K€HUE
00IIIEeYEITOBEYCCKUX U
JIEMOKPATUYECKUX
IICHHOCTEH

- IEMOHCTpanus
TOTOBHOCTH K
HCITOJITHEHHUIO BOMHCKOT'O
JoJra

WuTepnperanus pe3yibTaToB
HaOJIIOEeHUIT 3a
JeSITETbHOCTBIO
00ydJaromerocs B mporecce
OCBOCHHMSI 00pa30BaTEIbHOM
IPOTPaMMBI.

- IPOBEPKH U OLIEHKH
MPaKTUYECKUX padoT;

- IPOBEPKa KPOCCBOPJIOB;

- (ppoHTANBHBIN YCTHBIN
OTIpoC;

- IpOBEpKa M OlIEHKA
pedeparos.

23




YMEHHUE UCII0JIb30BaTh JOCTH)KEHUS - IEMOHCTpaLus WuTepnperanus pe3yibTaToB
COBPEMEHHOM MaTeMaTHYECKOM HayKu | C(OPMHPOBAHHOCTHU HabmroeHuit 3a
U MaTeMaTUYEeCKUX TEXHOJIOTUH A1 MHUPOBO33pEHUS, JEeSTEIbHOCTHIO
TIOBBIIIEHUS] COOCTBEHHOTO OTBEYAIOLIETO o0ydaromierocs B mpouecce
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B COBPEMEHHBIM peaMsIM; | OCBOEHUS 00pa3oBaTeIbHOMN
BBIOpaHHOM PO ECCUOHATBHON - IPOSIBJIEHNE IIPOrpaMMbl
NesTeNbHOCTH; 00I11eCTBEHHOT O - HAaOJII0ZICHNE 32 HABBIKAMU
CO3HAHMUS; paboThI B I1100ANBHBIX,
- BOCIIUTAaHHOCTh U KOPIIOPAaTUBHBIX U
TAKTUYHOCTb; JIOKaJIbHBIX
- IeMOHCTpaLus MH(POPMALIMOHHBIX CETSX;
TOTOBHOCTH K
CaMOCTOSTENIbHOM,
TBOPYECKOMN
JeSITEIbHOCTH
MeTanpeaMeTHbIe pe3yJabTaThl
[I03HABATEIbHOM JEATEIbHOCTU U - opraHu3anus WuTepniperanyst pe3ysibTaToB
OCHOBHBIX UHTEJUIEKTYyalbHbBIX CaMOCTOSITENIbHBIX HaOroieHuit 3a
oreparuii (MIOCTaHOBKHU 3aJ1a4H, 3aHATUN B XOJI€ JIeSITEIIbHOCTBIO
(GbopMyIMpPOBAHUSA TUIIOTE3, AHATIN3A U | U3YYEHUS oOyuaroIierocs B rporecce
CUHTE3a, CPaBHEHMUsI, 0000IIECHU, 0011100pa30BaTEIbHBIX OCBOEHUS1 00pa3oBaTeIbHON
cUCcTeMaTHU3allui, BbIBICHUS HPEIMETOB; IPOrpamMMbl
MPUYMHHO-CJICICTBEHHBIX CBSI3EH, - YMEHHE MJIAHUPOBATh - BBIIIOJIHEHUE
MIOMCKA aHaJIOrOB, (JOPMYJIMPOBAHUS | COOCTBEHHYIO WH/IMBUYaJIbHBIX 3a/1aHUi ¢
BBIBOJIOB) JUTSI PEILICHHSI JIeSITEIIbHOCT; npumenenueM Internet
IIOCTaBJICHHOW 3aJjauu, IPUMEHEHHE - OCYILIECTBJIEHUE

OCHOBHBIX METOJIOB ITO3HAHUS
(HabnroAeHusl, HAyYHOTO
AKCIEPUMEHTA) JIsl U3YYCHUS
Pa3IMYHBIX CTOPOH MaTeMaTHUYECKHUX
00BEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOIUMOCTh CTal-
KHMBaThCsl B MPO(eCcCHOHAIBHOMN

chepe;

KOHTPOJIA U
KOPPEKTUPOBKH CBOEH
JIeATEeIILHOCTH,

- HCIIOJIB30BaHUEC
Pa3JIMYHBIX PECYPCOB
JIST JOCTHIXKCHUS
IIOCTaBJIICHHEIX IIejel

HCIIOJIBb30BAaHUE PA3IUYHBIX
HMCTOYHUKOB VISl ITOJyYEHHUS
MaTeMaTH4ecKoi nHpopMaIuu,
YMEHHE OLIEHUTH €€ JJOCTOBEPHOCTh
JUISL TOCTUKEHUS XOPOIIHNX
pe3yabTaToOB B MPO(hECCHOHAIBHON

chepe;

- IEMOHCTpanus
KOMMYHHUKATHUBHBIX
CIOCOOHOCTEMN;

- YMEHHUE BECTU JUAJIOT,
YYHUTHIBAS TIO3UITUIO
JPYTUX YYaCTHUKOB
JIeSITEIIbHOCTH;

- YMEHHUE pa3peuinuTh
KOH(IMKTHYIO
CUTYaIIIO

WuTepnperanus pe3ynbTaToB
HaOJIIOEeHUIT 3a
JIESITEIIBHOCTBIO
oOyuJarorierocst B mporecce
OCBOCHUS1 00pa3oBaTeIbHON
MIPOTPaMMBI.

- HAOJIFOIEHNE 34 HABBIKAMU
paboThI B TI0OATBHBIX,
KOPIIOPaTHBHBIX U
JIOKQJIbHBIX
WH(OPMAIMOHHBIX CETSX,
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