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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma obmieo6pazoBarensHoit yueOoHou quciuiinHa OY /1. 04 MaremaTtuka

MpeaHa3HadeHa Ui W3yYeHHS  MaTeMaTuKu B MPOQeCCHOHATBHBIX
00pa3oBaTeNbHbIX OpPraHU3AlMIX, PEATM3YIOMIMX O00pa30BaTENbHYIO MpOrpamMmy
cpenHero oOIero oOpa3oBaHUs B Mpejesiax OCBOCHHS MPOrpaMMbl MOJATOTOBKHU
KBATU(UIIMPOBAHHBIX  pabOuMX, CIOy)KaKUX Ha 0a3e OCHOBHOTO OOIIETo
00pa3oBaHUs.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii PI'OC cpennero oOiero
o0pa3oBaHusl, MPEIBABISEMBIX K CTPYKTYpPE, COJIEPKAHUIO U PE3yJIbTaTaM OCBOCHUS
yueOnou mucrummnael OY J1.04 MaTtemaTuka, B COOTBETCTBUU ¢ PexoMeHnanusaMu
[0 OpraHU3aIMU MOIYUYEHHUs CpeIHEero o0iero o0pa3oBaHus B Mpeeaax OCBOCHUS
0o0pa3oBaTeNbHBIX MPOTPaMM CpeIHEro TpodeccrHoHaasHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO oOmiero oOpa3oBaHusi ¢ yderoM TpeOoBaHuil  (emepanbHBIX
rOCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOJTYyYa€MOW CHEIUATIbHOCTH
CpeaHEro po¢eCCUOHAIBHOTO o0pa3zoBaHuUs (muceMo JlenapTameHTa
rocyJapCTBEHHOW TOJUTUKH B cdepe MnoaroroBku padoumx kaapo u IO
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue 1mporpaMmbl  yueOHOM  mucrumimabl OY .04 MaremaTuka
HAIIPABJICHO HA JJOCTUKEHUE CIEAYIOIUX Hesei:

—o0ecrnieueHre  CPOPMUPOBAHHOCTH  MPEACTABICHUHM O  COIHUAJbHBIX,
KYJbTYPHBIX U UCTOPUYECKUX (PAaKTOpax CTAaHOBJICHUS MATEMATUKH;

—o0ecrnieueHre  CPOPMUPOBAHHOCTH  JIOTUYECKOTO, aAJITOPUTMHUYECKOTO U
MaTeMaTUYECKOT0 MBIILJICHUS;

— obecrnieueHre CPOPMUPOBAHHOCTH YMEHHM MPUMEHSITHh MOJYyYEHHbIE 3HAHMS
MIPU PEIICHUU PA3IUYHbIX 3a/1a4;

— obecrnieueHre CPOPMUPOBAHHOCTH TMPEJCTABICHUNA O MaTEMaTHKE KaK YacTH
0O0I1IeueIOBEYECKOM  KYJIBTYPHI, YHUBEPCAJIBHOM  SI3bIKE  HAYKH,
MO3BOJISIOIIEM OMUCHIBATH U U3y4aTh PeaibHbIC MPOLIECCHI U SBJICHUSI.

— B nporpammy BKJIIOUEHO COJIep)KaHUE, HAIpaBliEHHOE Ha (PopMHpOBaHUE Yy
OOy4YaroIMXCcsi KOMIIETCHIINM, HEOOXOIUMBIX JIJIsi KAYECTBEHHOTO OCBOEHUS
[IITKPC nHa 6a3e ocHOBHOTro o01iero oo6pa3oBaHus C MOJTYYESHHEM CPEIHErO
ob1rero oOpa3oBaHusI.

[Ipn peanmm3anum coaepkaHus 00IIe00pa3oBaTEIbHON YUSOHON JMHCITUTIIMHBI
OVY /.04 Maremartuka B nipesenax ocBoenus [IITIKPC Texnnueckoro npoguis Ha
0aze OCHOBHOTO 00IIero o0pa3oBaHUs C TMOJYYEHHUEM CpPETHEro OOIIero
oOpa3oBaHMsI MakCcUMajbHasl yuyeOHas Harpy3ka oOyuaroierocst coctapisier — 429
yaca, B TOM 4HCJIE:

—00s13aTeIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs — 286 4acos;
—CaMOCTOATENIbHOM paboThl 0Oy4arorierocst — 143 yacos.



OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIAHBI
OY/.04 MATEMATHUKA

Marematuka siBiasieTcss (GyHAAMEHTAIBHONW 0011e00pa30BaTeIbHON AUCITUTUTHHON
CO CIIOXHUBLUIMMCS YCTOMYMBBIM COJEP)KAaHMEM U OOIMMHU TpPeOOBaHUSAMHU K
MOJITOTOBKE O0YYAIOIINXCS.

[Ipu ocBoenuun mnpodeccuit CIIO TexHuueckoro npoduias npodhecCuoHaIbHOIO
o0pa3oBaHUs MaTeMaTHKa U3ydaercs Oosiee yriryOJaeHHO, Kak mpoduibHas yaeOHas
JTUCIUIUINHA, YYUTHIBAIOIIAs CIEIM(UKY OCBAUBAEMBIX CIEIIUATBHOCTEH.

OT0 BbIpaKkaeTcs B CoOJepKaHUM OOYyYEHHMs, KOJIMYECTBE YacOB, BBIACISIEMBIX Ha
M3YYE€HHE OTACNbHBIX TEM MPOTpaMMbl, IITyOHMHE UX OCBOEHUS CTyJIEHTaMH, 00beMe
M XapaKTEepe MNPAKTUYECKUX 3aHATHM, BHAAX BHEAYJIUTOPHOM CaMOCTOSITEIBbHOU
paboTHI CTYJICHTOB.

OOmue uenu M3y4eHHs] MaTEeMaTUKA TPAJAMIMOHHO PEATM3YIOTCS B YETBIPEX
HaIlpaBJICHUAX:

—  o0miee npeacTaBiaeHre 00 UACSIX U METOAaX MAaTEMAaTHKH;

—  MHTEJUIEKTYaJbHOE Pa3BUTHE;

—  OBJIaJICHHE HEOOXOAUMBIMH KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

—  BOCIIMTATEJILHOE BO3/ICHCTBHE.

[Ipodunuzanus ueneil MaTeMaTHYECKOrOo OOpa30BaHMS OTpa)X)aeTcs Ha BBIOOpE
NPUOPUTETOB B OpraHu3allud y4eOHOW JesTeNbHOCTH oOydarommxcs. Jlis
TEXHUYECKOTO Mpopuist NpodecCHOHANIBHOIO o0Opa3oBaHMs BBIOOp — Iieliei
CMENIaeTCsl B MparMaTuuecKoM HaIpaBJICHUH, MPEIyCMaTPUBAIOIIEM YCUJICHUE U
pacuIMpeHne MPUKIATHOTO XapaKTepa W3YYEHUs] MaTEeMAaTUKH, PEUMYIIIECTBEHHOMN
OpHEHTAIIUU Ha aJITOPUTMUYECKUIN CTUIIh TO3HABATEIBHOM ieaTenbHOCTH. 3yueHnue
MaTeMaTUKH Kak TpoduiibHON o01eo0pa3oBaTebHON YUeOHOM JAUCITUTUIMHBI,
yuuThiBarome cnenupuky ocBauBaeMbix cryaeHTamu  npodeccuid  CIIO,
o0ecreynBaeTcs:

— BBIOOPOM PA3TMYHBIX MTOAXO0B K BBEICHUIO OCHOBHBIX IMOHSTHIA;

— (QopMmupoBaHuEeM  CHUCTEMBbI  Y4E€OHBIX  3aJlaHMii,  OOECIEeUHBAIOIINX
7 (PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11E€JIEBBIX YCTAHOBOK;

— oOoramuieHleM CHeKTpa CTHiIeH y4eOHON NesATeNbHOCTH 3a CUET COTIACOBAHUS
C BEAYUIUMHU JICSITEIIbHOCTHBIMU XapaKTepUCTUKaMH BbIOpaHHOU mpodeccun /
CHEUUATbHOCTH.

[IpodgunbHast cocraBidmomas oOTpa)xkaeTcs B TpeOOBaHUSAX K IMOATOTOBKE
00yJaromuxcs B 4aCTH:

— oOmel cucTeMbl 3HAHUU: COAEpXKATENbHbIE MPUMEPHl  HMCHOJIb30BAHMS
MaTeMaTUYeCKHUX UEH U METOJIOB B TPO(PECCHOHATILHOM eI TEIbHOCTH;

— yMEHHWH: pa3nuyue B YpOBHE TpPeOOBaHUN K CIOKHOCTH MPUMEHSIEMbIX
aJITOPUTMOB;

— TIPaKTUYECKOTO WCIOJIb30BAaHUS TMPUOOPETCHHBIX 3HAHWH W YMCHHM:
WHIMBHUIYAILHOTO Y4E€OHOTO OIBITa B IOCTPOSHUH MaTeMaTHIECKUX MOJIETEH,
BBITIOJIHEHUHU UCCIIEA0BATENIbCKUX MTPOEKTOB.

Takum 00pa3zoM, peanuzanus cofep>kaHus yueOHON TUCHUIIIIMHB OPUEHTUPYET Ha
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OPUOPUTETHYIO POJb  MPOILECCYAIbHBIX  XapaKTePUCTHK y4uyeOHOW  paloThl,
3aBUCAIMX OT Mpoduiasi TpodecCHOHATLHOTO 00pa30BaHMsI, TOMYYCHUS OIbITa
WCIIOJIb30BAaHUSI MAaTEMaTUKU B COJEPKATEIbHBIX U MPO(ECCHOHANIBHO 3HAYUMBIX
CUTyallusiX IO CpPaBHEHUI0O C (POpPMAIbHO-YPOBHEBBIMU  PE3YyJIbTATUBHBIMU
XapaKTepUCTUKAMU O0y4YECHHUSI.

Copnepsxkanve yueOHOM NUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeIbHBIMU JTMHUSMU 00YUEHUS] MaTEMaTHKE:

—  anreOpanueckasi JIMHMS, BKIIOUYAIOINIAs CUCTEMATH3aIlMI0 CBEACHUIN O Yuciax;
U3y4EHUE HOBBIX M OOOOILEHHE paHee HM3YYECHHBIX olepauuii (BO3BEICHHE B
CTEeNEeHb, H3BICUYCHUE KOPHA, JOrapupMUpOBAHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC U OOpaTHbIE K HUM); U3YYCHHE HOBBIX BUIOB YHCIIOBBIX BBIPAKCHHUU U
(GopMys; COBEpIICHCTBOBAaHHE TMPAKTHUYECKUX HABBIKOB M  BBIUMCIUTEIHHOU
KyJbTYpbl, PpACIIMPEHUE U COBEPUICHCTBOBAHUE alNreOpandyeckoro ammapara,
chOPMHUPOBAHHOTO B OCHOBHOM IIKOJE, M €ro TMPUMEHEHHE K pELICHUIO
MaTeMaTUYECKUX U MPUKIAIHBIX 3aja4;

—  TEOpeTUKO-(QYHKIMOHAJbHAs JIMHUA, BKIIOYAIOIIAs CHUCTEMATH3aLUI0 U
paciiipeHre CBEIEeHUM O (PYHKIMSX, COBEpIICHCTBOBaHUE IpaUyecKuX yMEHUIl;
3HAKOMCTBO C OCHOBHBIMH MJESIMM U METOJAMH MaTEMaTUYECKOTO aHajau3a B
o0beMe, TO3BOJISIIOLIEM MCCIENOBAaTh JJIEMEHTApHble (QYHKIUMM U penarh
MPOCTENIINE TEOMETPUUECKUE, (PU3UUECKUE U IPYTUe MPUKIIAIHbIC 3a/1a4H;

— JIMHMS yYpaBHEHUHM M HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUH U
MCCJIEIOBAHUM MaTEeMaTUYECKUX MOJIEIel, MepeceKaromasncs ¢ aareOpanyeckon u
TEOPETUKO-PYHKIIMOHAIBHOM  JIMHUSAMU W BKJIIOYAlOIIash ~ pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHUKU alreOpandeckux MpeoOpa3oBaHUM MJsi pELICHUs
YpaBHEHUH, HEPaBEHCTB U CHUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U
UCCIIEZIOBaTh MPOCTEHIINE MaTeMaTHYEeCKHE MOJENU IpPU PEIICHUH MPUKIIATHBIX
3a]1a4, 3aJ1a4 U3 CMEKHBIX U CIIeHUaTbHBIX TUCIUILINH;

—  TreoMeTpuyYecKas JIMHUS, BKJIOYAIOUas HArJsiAHbIe MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax U HM3YUEHUE UX CBOMCTB, (OPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOI'O  BOOOpa)KEHWUs, Ppa3BUTHE  CIIOCOOOB  T'€OMETPUUYECKUX
M3MEPEHHM, KOOPAMHATHOTO U BEKTOPHOTO METO/OB JJIsl PELICHHUS] MaTEMaTUYECKUX
Y IPUKJIAJAHBIX 337124,

—  CTOXacTUYecKas JHMHHS, OCHOBaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHIA,
IPEICTABICHUNA O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOIIETO
MUDA.

B temarnyeckoMm miiaHe MporpaMMbl yuyeOHBIM MaTepual MpejcTaBieH B (opme
YEepeayIOLIErocss pa3BepThIBAHUS OCHOBHBIX COAEPKATEIbHBIX JIMHUWA (ajre-
Opanveckoi, TEOPETUKO-(PYHKIIMOHAILHOM, YpaBHEHUU 151 HEPABEHCTB,
r€OMETPUYECKOM, CTOXAaCTUYECKOM), YTO IM03BOJISIET THUOKO HCIOJNb30BaTh HUX
pacrnoyio)keHUe W B3aUMOCBSI3b, COCTaBIATH PAOOYMIl KaJleHJApHBIA IUIaH, MO-
pa3HOMy 4epenyss ydeOHble TeMbl (IJIaBbl Y4YeOHMKA), Y4YWThIBag MpPOoPUiIh
npodeccuoHanbHOrO0 0o0pa3zoBaHus, crenuduky ocBamBaemoul mnpodeccun CIIO,
rIIyOMHY M3y4Y€HUs MaTepuaia, ypoOBEHb MOJArOTOBKH CTYACHTOB 110 MIPEIMETY.
Nzyuyenue obmeoOpazoBatTenbHor yuebnon nucuumiauasl QY. 04 MaremaTuka
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3aBEpIIAeTCS TOJBEICHUEM HTOTOB B (hOpME DK3aMEHa B pPaMKax MPOMEKYTOUYHOMN
aTTecTalu CTYJIEHTOB B mpoiecce ocBoeHuss ocHOBHOM I[IIIKPC c momydyenuem
cpeaHero o0mero 0opa3oBaHusl.

MECTO YUYEBHOM JUCIHUAIJIMHBI B YYEBHOM ILIAHE

VYuebnas mucrummHa OV, 04 MaremaTuka sBISCTCS Y4COHBIM IIPEAMETOM
oOs3aTenbHOM mpeAMeTHOM obOnactu «Martematuka U uHpopmatukay OPIOC
cpeaHero oo1ero oopa3oBaHus.

VyeOuas IUCIUIUINHA OV/I. 04 MaremMmaTruka M3y4aeTcs B
obmeobpazoBarensHOM 1uKIe yaeoHoro miada [IITKPC Ha 6a3ze ocHOBHOTO 001IIETO
00pa3oBaHUsI C MOTYYCHUEM CPETHETO 00IIET0 00pa30BaHUA.

VYueOnas nucruuiiaa OY /1. 04 MatemaTuka B ydeOHOM IJIaHE BXOJUT B COCTAaB
oOmmx  00meoOpa3oBaTeNbHBIX  yU4EOHBIX  TUCIHUIUIMH, (DOpPMHpPYyEeMBIX U3
o0s13atenbHbIX TpeaMeTHbIX obnacteid @I'OC cpeanero o61ero oopa3oBaHus.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTILIUHBI

OcBoenne coaepkanus ydeOHor aucrumiuabl OV, 04 MaremaTuka
obecrieunBaeT TOCTUKEHUE CTYJCHTAMH CIICIYIOIMHNX Pe3yJbTaTOB:

JUYHOCHHbBIX:

—  copMHpPOBAaHHOCTh TPEACTABICHUM O MaTeMaTUKe KaK YHHUBEPCAIbHOM
SI3BIKE HAYKH, CPEJICTBE MOJICTUPOBAHMS SBICHUN M MPOIIECCOB, HICIX W METOJIaX
MaTeMaTUKH;

—  TIOHMMaHHWE 3HAYMMOCTH MATEMAaTHKH IS HAyYHO-TEXHHYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIIEHUS K MaTEMaTHKE KaK K YacTH OOIICYeIOBEUECKOM
KYJIbTYpbl 4Ye€pe3 3HAKOMCTBO C HCTOPHEH pPa3BUTHS MAaTEMaTHKH, DSBOJIOIUEH
MaTeMaTHUYECKHUX HJICH;

—  pa3BUTHC JIOTMYECKOT'O MBIILIICHHUS, IIPOCTPAHCTBEHHOIO BOOOpaKCHHS,
ANTOPUTMHYECKOW KYJIbTYPhI, KpUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIMMOM
U1st Oy ymieit mpodecCuOHabHON NeATeIbHOCTH, JIJIsl TPOIOJIKEHUsI 00pa3oBaHus U
caM0o00Opa30BaHMUS;

—  OBJIaJICHWE MaTEMaTUYCCKUMH 3HAHUSAMHU M YMEHUSAMH, HEOOXOIMMBIMU B TIO-
BCEJIHEBHOM JKW3HU, JUII OCBOSHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JTUCIUTUIMH MPOo(EeCCHOHATBHOTO 1UKIIA, JJIs IMOJydYeHUsT 00pa3oBaHus B 00J1acTsIX,
He TpeOyromuX yriyOJeHHOH MaTeMaTHYECKOM IMOITOTOBKH,

—  TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caM0O00Opa30BaHUIO,
Ha TPOTSHKCHUM BCEW KWU3HM, CO3HATEIHLHOEC OTHOIIEHHWE K HEMPEepPhIBHOMY 00-
Pa30BaHMUIO KaK YCJIOBHIO YCHEIIHOW MPO(ECCHOHATBLHON M OOIIECTBEHHOM JIes-
TEJIbHOCTH;

—  TOTOBHOCTb M CLIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOU
NEATECIIbHOCTH,

—  TOTOBHOCTh K KOJUICKTUBHOW pa0OTe, COTPYJAHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeIbHOM, 00IIIeCTBEHHO TTOJIE3HOM, y4e0HO-UCCIIeI0BATEIhCKOMH,
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MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH;

—  OTHOIIEHHE K MPOo(HecCHOHATBHON 1eATEeIbHOCTH KaK BO3MOXKHOCTH y4acTus B
pPELIEHUN JIMYHBIX, OOIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
poOJieM;

MEemanpeomMenmHuix:

—  YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENH JEATENIbHOCTH M COCTABIATH
IUTAaHBl  JIEATENBHOCTH; CaMOCTOSITEIbHO OCYILECTBISATh, KOHTPOJIMPOBATh U
KOPPEKTUPOBATh JACSITENbHOCTD;, HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTUKEHHSI TIOCTABIICHHBIX IEJIeH U peai3allii IUIAHOB JIeATEIbHOCTH; BEIOUPATH
YCTEUIHbIE CTPATETUH B PA3IUYHBIX CUTYAILINSX;

—  YMEHHME MPOAYKTHBHO OOHIATBCA M B3aUMOJEHCTBOBaTH B IpoOIECCe
COBMECTHOM  JAEATEIBHOCTH,  YUYUTHIBaTh  MO3ULIMHM  JIPYTMX  YYaCTHHUKOB
JESTeNIbHOCTH, 3P (HEKTUBHO pa3peniaTb KOH(IUKTHI,

—  BJIQJICHHME HaBBIKAMHM I[I03HABATEJIbHOM, Y4YEOHO-UCCIIEOBATENbCKON U
MIPOEKTHOM J€ATEIbHOCTH, HABBIKAMHM pa3pelieHusi Npo0JieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

— TOTOBHOCTB M  CIOCOOHOCTH K  CAMOCTOSITEIbHOM  HMH(POPMALUOHHO-
MO3HABATEJIbHON JESTENbHOCTH, BKJIIOYAasi YMEHHE OPUEHTHPOBATHCS B Pa3JIMUHBIX
UCTOYHMKAX HMHQOpMAIMM, KPUTUYECKH OIEHMBaThb M  HHTEPIPETUPOBATH
MH(POPMAIUIO, IOTYyYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

—  BJIQJICHUE SA3BIKOBBIMH CPEJICTBAMHU: YMEHHUE CHO, JIOTMYHO U TOYHO M3JIaraThb
CBOIO TOYKY 3PEHUS, UCTIOIH30BATh a/ICKBAaTHBIC SI3bIKOBBIC CPENICTBA;

—  BIIQJICHUE HABBIKAMU  TIO3HABATENHbHOM  pediieKCMM KaK  OCO3HAHHS
COBEpIIAaeMbIX JEHCTBHI M MBICIUTENBHBIX MPOIECCOB, WX pE3yJIbTaTOB H
OCHOBaHU, I'paHUI] CBOEr0 3HaHUS W HE3HAHMsI, HOBBIX MO3HABATENIbHBIX 3a7ay U
CPEICTB AJIsl X JOCTUKEHHUS,

—  LIENEYCTPEMIIEHHOCTb B MOMCKAX M MPUHATUHU PELICHUM, COOOPa3UTENbHOCTD U
UHTYULUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABICHUI; CIOCOOHOCTH BOC-
OPUHUMATh KPacoTy U TapMOHHIO MHPA;

npeoOMemHbIX:

—  copMHpPOBAaHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YacTH MHPOBOU
KYJBTYPbl 1 MECTE€ MaTEMaTUKH B COBPEMEHHOW IUBIIIM3AINH, CTIOCO0AX OMMCAHUS
SBIICHUH peajbHOr0 MUPa Ha MAaTEMAaTHUECKOM SI3bIKE;

—  c(pOpMHPOBAHHOCTb MPEJICTAaBICHUM O MaTeMaTHYECKUX TOHATUAX Kak
BOXHEMIINX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIOIIMX OMNMCHIBATh M H3Yy4aTb
pasHble MpPOLECChl U SIBJICHUS; MOHMMAaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOIO
MOCTPOCHUS MaTEMaTHUYECKUX TEOPHii;

—  BIIQJICHHWE METOJIaMH JIOKa3aTeNbCTB M AJITOPUTMOB pPEIICHHS, YMEHHE HX
PUMEHATD, IPOBOJIUTH JOKa3aTebHbIC PACCYXKICHHS B X0/ PEUICHU 3a/1a4;

—  BIIQJICHWE CTaHJAAPTHBIMA  TpUEMaMd  pEHICHHWs  palOHaJbHBIX U
MPpaLMOHATIBHBIX, IOKA3aTEeNbHBIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN U
HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM
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yuciae A MOWCKA IYTH PELIEHUS W WUIIOCTPAlMU PELICHUs YpPaBHEHUM U
HEPABEHCTB;

—  copmMHpOBaHHOCTH IIPEACTABICHAN 00 OCHOBHBIX MOHATHSX
MaTeMaTU4YeCKOr0 aHalu3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTEpU30BaTh
noBeneHue (YHKUUH, HCHOJIb30BAHUE IIOJYYEHHBIX 3HAHUN i1 ONHUCAHUS U
aHaJM3a peaJIbHbIX 3aBUCUMOCTEN;

—  BJIAJICHUE OCHOBHBIMU [OHATUSAMM O IUIOCKUX U IHPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBax; C)OPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh T€OMETpUYECKUE (PUTypbl Ha YepTeX)axX, MOJICNIAX U B PEATbHOM
MUpE; MPUMEHEHHE HM3YyYEHHBIX CBONCTB I€OMETpHYecKHX (Quryp u dopmyn amis
peLIeHNs T€OMETPUYECKUX 3a71a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

—  copMHPOBAHHOCTh TPEJCTABICHUNA O MpoLeccaX U SBICHUAX, MMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHpE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHONW TECOPUM BEPOATHOCTEM; YMEHUN HaXOAUTh U
OLICHHMBATh BEPOSITHOCTU HACTYIUICHUS] COOBITUHA B MPOCTEMIINX MPAKTUYECKUX
CUTYyallsAX U OCHOBHBIC XapaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

—  BJIQJICHWE HAaBBIKAMU HCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM MpH
peleHny 3aaa4.



TEMATHUYECKHWH IIVIAH U COAEP)KAHUE YYEBHOUN
JUCHUIIJIMHBI OY .04 MATEMATHUKA

Temarnuecku mjiaad

Buj yueOHoit padoThl

KoauuecTBO 4acoB

AYIUTOPHBbIE 3aHATHS.
Copnepxanue o0yyeHus

TexHHMYeCKHH U COUMAIBHO-IKOHOMUYECKUI NPoPpuin
npo¢eccuoHaTIbLHOr0 00pa3oBaHus

PacnipenesieHue y4eOHO HATPYy3KH

CamocrosteabHas | OoOsi3aTenbHas
MaxkcuMajbHas BHeAy/IMTOPHAasI ayJuTOpHAasi

BBeneunue 2 2
Pa3znen 1. PasButue moHITUS O
YHCIe 18 4 14
Paznen 2. Kopnu, crenenu u
JIOTapru(OMBI. 40 10 30
Paznen 3 IIpsiMble U MIJIOCKOCTH B
MIPOCTPAHCTBE 32 8 24
Paznen 4. KomOGunaTopuka 22 6 16
Paszpnen 5. Koopaunate! u
BEKTODBI. 30 8 22
Pasnen 6. OcHOBBI
TPUTOHOMETPHH. 50 14 36
Pa3znen 7. ®ynkuuu u rpapuku 34 10 24
Pa3nen 8. MHoOrorpanHuku u
KpyIJble Tella 40 10 30
Pasnen 9. Hauana
MaTeMaTU4YeCKOro aHaJIM3a. 40 10 30
Pazgen 10. Unterpain u ero
IIPUMEHEHUE 24 6 18
Pasznen 11. DnemenTs! TeOpUn
BEPOATHOCTEN U MaTEMaTUUYECKOU
CTaTUCTHKH 22 6 16
Pazgen 12. YpaBHenus u
HEPABEHCTBA. 35 11 24
BrinonHeHue npoeKkToB U
HCCIIEIOBATENLCKUX PadoT 8 8
KoHcynpranumn 32 32

BCEI'O 429 143 286

Hrorosas arrecrauus B (popMe IK3aMeHa
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COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

Beenenue

MareMaTtrka B HayKe, TEXHUKE, SJKOHOMUKE, MHPOPMAITMOHHBIX TEXHOJOTHUAX U
IPaKTUYECKOM AesTeNbHOCTH. Llenu u 3a1aun nu3ydeHus: MaTeMaTUKH TPYU OCBOCHHUU
npodeccuit CI1O u cnenumansHocteit CIIO.

Pa3nen 1. Pa3Burue NoHATHSA 0 YHCJIE

O06001menne U cucremaTu3anus 3HAHUM M0 TeMe «{poou. [deiicTBus ¢
ApoosiMu.» CII0’)KEHHE U BRIUUTaHUE OOBIKHOBEHHBIX IPOOEH C pa3HbIMU U
OJIMHAKOBBIMM 3HAMEHATEISIMU. Y MHOXKEHHE U JICJICHHE Ipo0Oeit

JeiicTBUTE/bHBIE YMCJIA U AeCTBUS ¢ HUMH. Llenble u palmoHanbHbIC YKCa.
Apudpmernueckue nericteus Haa ynciaamu. [Ipeodpa3oBaHue paMoHaIbHBIX
BbIpaxkeHuil. OCHOBHOE CBOMCTBO JIpoOU, cokpaiienue apooeit. ToxiecTBeHHbIe
peoOpa3zoBaHUs pAIMOHATBHBIX BHIPAXKECHUM.

YpaBHeHusi 1 HepaBeHcTBa. CriocOOBI peIICHUs ypaBHEHUN U HEPABEHCTB U HX
o0ocHoBaHue. ['paduueckoe pelieHHe ypaBHEHUH W HEpaBeHCTB. Meroa
MHTEPBAJIOB. PaBHOCUIIBHOCTh YpaBHEHH, HEPABEHCTB.

KommiexkcHble 4mciaa. BoO3HHMKHOBEHHME  KOMILIEKCHOIO — 4YHCIA. [lonsiTue
KOMIIJICKCHOI'O 4HCJIa.

JlecTBHS ¢ KOMIUIEKCHBIMHM YHCJIaMM. JICHCTBUS HaJ KOMIUICKCHBIMHA YHMCIIAMH.
['eomeTprueckas nHTEpHpETALIMA KOMIUJIEKCHOTO YHCIIA.

I[MpubankeHnble BoiuncaeHusi. Haxoxnenne npuOIMmKeHHBIX 3HAYCHUN BEIIMYUH
U TOTPEIIHOCTEeN BBIYUCICHUN (a0CONIOTHOM M OTHOCUTENIBHOM), CpaBHEHUE YHC-
JIOBBIX BeIpakeHUH. [IpuOIMkeHHbIE BEIUUCICHUS U PEIICHUS TPUKIIAIHBIX 3a]1a4.

Camocmosmenvras paboma Nel . Peuwienue ypagHenuil u HepageHcme

Camocmosamenvras paboma No2 . [locmpoeHnue epaghukos keaopamuyHou u
JIUHEUHOU hYyHKYUlL

Pa3znea 2. KopHu, crenenn u Jorapumesl.

Cmenenv c¢ uenvim nokazamenem. CTENIEHH C HATypaJbHbIM H  LEIBIM
nmoKasaTesieM M ux cBoiicTBa. [IpeoOpazoBanne BhIpaKEHUN COACPIKAITUX CTETICHH C
LIEJIBIM ITOKA3aTEeJIEM.

Kopenv n-oit cmenenu. llonatne KOpPHA N-OM CTENEHHM H €ro CBOMCTBA.
Brruncnenne KOpHs n-0M CTEIEHU.

Hppayuonanvnvie ypasnenusa lloHsATHE UPPAUMOHAIBHOTO YPaBHEHHS €r0
CBOMCTBA. PelieHne uppallOHAIbHBIX YPAaBHEHUM.

Cmenenv c¢ pauuonanvuvim noxazamenem. CTENEeHb C PalMOHAIBHBIM
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MmoKasaTesieM U ee cBoicTBa. CBOMCTBA CTEMEHU C JCHCTBUTEIBLHBIM IMOKA3aTEIIEM.
Hokazamenvnaa @ynkuyua. IlokazatenpHas (QyHKIUSA, ee TpaduKk W CBOWCTBA.
[TokazaTenpHBIC ypaBHEHHS M HEPABCHCTBA.

Jozapugpmuueckan ¢ynxyus. Jlorapudm uncna. OCHOBHOE Jorapupmuaeckoe
TOXJIecTBO. JlecsaTUuHble W HaTypajbHble Jorapudmel. CBoiicTBa jorapugpmos.
Jlorapudmuueckas GyHKIUs, ee rpaduK u cBoicTBa. Jlorapudmuueckne ypaBHEHUS
Y HEpaBEHCTBA.

Hpakmuqe(:xue 3anamus

HaxoxxJieHne 3Ha4YeHMI CTENEHEW C LEeNbIMH M PalMOHAIbHBIMM IOKA3aTEISIMU.
CpaBHenue creneHeil. [IpeoOpa3oBaHusl BBIpaKEHUH, COAEpPXKAIIUX CTEICHHU.
Brrunciienre u cpaBHeHHE KOPHEN. BBITONIHEHNE pPacYeTOB C PAIUKAJIAMH.

Pemienne wmppanmoHanbHbIX ypaBHEHUU. PerieHue noka3aresnbHbIX YPaBHEHUM U
HEPaBEHCTB.

Haxoxxnenue 3HadyeHuid jorapudmMa 1o mpou3BOJIBHOMY OCHOBaHMIO. llepexox ot
OJIHOTO OCHOBaHUSI K JpyroMmy. BeluncieHne u cpaBHEHHE Jorapudmos.
JlorapudmupoBaHue 1 MOTEHIIMPOBAaHUE BhIpakeHUH. Pemenue norapudmudeckux
YPAaBHEHHI U HEPABEHCTB.

CamocmoamenvHas paboma Ne3. PewieHue nokazamenvbHbiX YpagHeHUll

CamocmoamenvHas paboma Ne4. Pechepam na memy: «llpumenenus
NOKA3amenbHOU U 102apu@mMuyeckou QyHKYuti»

Pasznea 3. IIpsiMmble ¥ INIOCKOCTH B IPOCTPAHCTBE

Beeoenue 6 cmepeomempuro. OcHOBHBIE GUTYPBI CTEPEOMETPHUH, OCHOBHBIE
AKCMOMBI M TEOPEMBI CTEPEOMETPUU. B3anMHOE pacnojoKeHus TMpsSMBIX B
npocTtpadcTBe. CkpemuBaromuecs npsmele. [Ipu3Haky nmapanienbHOCTH IPSIMBIX.
IHapannenvhocmo npamoit u niaockocmu. B3anMHOE PacCIONOKEHHUE NPAMOU U
mI0cKocTr. [Ipu3Haku napayieIbHOCTH MPSAMOM U TTIOCKOCTH.

IHapannenvhocmev njaockocmein u ux ceoiicmea. B3anMHOE pPacnoNOKEHHE
IJTIOCKOCTEN B pocTpaHCcTBE. [IprU3HaKky mapauieIbHOCTH TTIOCKOCTEN.
Ilapannenvnoe npoeyuposanue. IlapannensHoe npoenupoBanue. M3o0paxenue
TUIOCKUX (PUTYp IO 3aKOHAM TMMapajuIeIbHOTO MTPOCIIUPOBAHUS
Ilepnenouxynapunocmep npamvix. I1epneHIUKYIIPHOCTh NPSIMBIX B IIPOCTPAHCTBE.
[Ipuznak nepnenaukyasipHoctu npsmbix. [Ipumenenne Teopemsl [Tudaropa.
Ilepnenouxkynapnocme npamon u naockocmu. 1Ipu3HaKk NEepHEHIUKYISIPHOCTH
pAMOM Y TIOCKOCTU. B3anMHOE pacnoioxKeHue IIIOCKOCTEN B MPOCTPAHCTBE.
Ilepnenouxkynapuocms naockocmei. JIByrpanseiii yroiu. lleprnieHaukynsspHOCTB
rIockocTed. [Ipu3Hak nepneHauKyIspHOCTH INIOCKOCTEH.

Ilepnenouxkynap u naknounas. OnpenencHrue TMEPIECHINKYISIPA, HAKIOHHOM,
pacCTOsiHUST OT TOYKH [JO TIUIOCKOCTH, PACCTOSIHUE MEXAY MNapaJIeIbHbBIMU
IUIOCKOCTAMM, MEXAY INPSAMOM U IAPAJUICIbHOW €U IUIOCKOCTBIO, MEXIy
CKPEILHUBAOIIAMUCS MPSAMBIMH. TeopeMa 0 TpeX MEPIEHANKYIsIpax.
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Ilpakmuueckue 3anamusn

[Ipy3HaKku B3aMMHOTO PACHOJIOKEHUS NMPAMBIX. YTOJI MEXAY NpsAMbIMU. B3anmuoe
PACIIOIOKEHUE MPSAMBIX U TUIOCKOCTEN. [IepreHnuKynsp 1 HaKJIOHHAs K INIOCKOCTH.
Yros Mexny MpsSMOU U INIOCKOCTBIO. T€OpEMBI O B3AMMHOM PACITOJIOKEHUH MPSIMOU
U IIockocTu. Teopema o Tpex nepreHIuKyispax.

[Ipu3HaKu U CBOMCTBA NapaJUICIIbHBIX U NIEPIEHIUKYISIPHBIX IUIOCKOCTEN.
PaccrosiHue OT TOYKH 10 TUIOCKOCTH, OT NMPSIMOM JI0 INTIOCKOCTH, PACCTOSTHUE MEXIY
IUIOCKOCTAMM, MEXKJY CKPEUIMBAIOIIMMUACA MNPAMBIMHA, MEXIY IPOU3BOJIbHBIMU
(urypamu B poOCTPaAHCTBE.

[TapajuiennpHOE NPOEKTHPOBAHME M €ro CBOMCTBA. B3anMHOE pacmnosiokeHue
MIPOCTPAHCTBEHHBIX QUTYD.

Camocmoamenvras paboma Ne5 I'eomempus Jlobauesckoeo. Jloknao.
Camocmoamenvras paboma Neb6 Bvinonnenue nabopamopnou pabomsi

«HM300pasicenue niockux guzyp npu napaiieibHoOM npoeyupo8anuu»

Paznea 4. KomOunaropuka

OcHogHble noHamus KomoOunamopuku. DIEMEHTbl KoMOuHaTopuku. Kcrtopus
pPa3BUTHSI KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEHM M CTAaTUCTUKM M WX POJb B
Pa3IMYHBIX Ccepax YeIOBEUECKOMN KU3ZHEACITENbHOCTU. Perienrne KoMOMHATOPHBIX
3a/1a4. 3aJayy Ha MOJCYET YMCia Pa3MEICHHI, IEPECTAHOBOK, COUECTAHU.
Ilpasuna xomoéounamopuku. CoaepkaHue NpPaBWI CyMMbl U TMPOU3BEACHUS;, HX
MIPUMEHEHUE C 1EJIbI0 pellIeHNns KOMOMHATOPHBIX 33/1a4.

3a0auu na nepebop eapuanmoe. PaznuuHble CcHocoObl pelieHus 3ajad.
Pa3menienus, couetanusi u nepectaHoBku. Pelienne 3aigayd Ha nepeOop BapUaHTOB
bunom Hbviomona. CpolicTBa OMHOMUHANBHBIX KO3(p¢uuuentoB. dopmyna
ounoma HproroHa. CBoiCTBa OMHOMHHAJIBHBIX KOA(P(UUHUEHTOB. TpeyrojbHUK
[Tackans. O6001enue Temsl "KomobunaToprka"

Ilpakmuueckue 3auamusn

HcTtopust pa3BuTUs KOMOMHATOPUKH, TEOPUH BEPOATHOCTEW M CTATUCTHKU U X
poJib B pa3NMYHbIX cdepax dYeloBEYeCKOW ku3HenesATenbHOCTH. IlpaBuna
KoMOMHaTOpukH. Pemenue KOMOMHATOpHBIX 3ajnay. Pa3melieHus, coueTaHUs U
nepecraHoBku. bunoMm Herotona u tpeyronsHuk [lackans. [Ipuknanseie 3agauu.

Camocmosamenvras paboma Ne7 OcHo8Hble NOHAMUSL KOMOUHATMOPUKU.
Cocmasenenue kpocceopoa.

CamocmoamenvHnas paboma Ne8 Pewienue 3a0au Ha nepebop eapuanmos
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Pasznea S. KoopauHaThsl M BEKTOPHI

Ilpamoyzonvnaa cucmema Koopounam 6 npocmpancmee. JlekaproBa cucrema
KoopauHaT. KoopauHaTsl TOUKH.

Ypagnenue npamoii u nnockocmu. YpaBHeHUE IPAMOU, BUJIBI YPABHEHUS TIPAMOU
Ha IJIOCKOCTH.

Koopaunatel cepenunbl otpe3ka. [nmHa otpe3ka. dopmylia pacCTOSHUSA MEKIY
IBYMs TOYKaMH, KOOPJAMHATHI CEpEINHA OTPE3KA.

Ypaeuenue cgpepur llonsitue cdepsl, mapa U UX MEMEHTOB. Y paBHEHUE cPEpbl U
mapa. CocTtaBieHue ypaBHEHHM cepbl

Bexmoput na niockocmu

Bekropsl, Mmonyis BekTopa. PaBeHCcTBO BekTOpoB. Omnepanuu HaJ BEKTOpaMu Ha
mockoctd CHOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Yron Mexy AByMsl BEKTOPaMH.

Bexkmopwvr 6 npocmpancmee. 1lpoexuns Bektopa Ha ocb. KoopauHatsel BEeKTOpa.
JIeliCTBHS C BEKTOPaMH B MMPOCTPAHCTBE.

Ckanapunoe npouseéedenue éekmopog. OopMyna CKALIPHOTO MPOU3BEACHUS IJIS
BEKTOPOB B IIPOCTPAHCTBE. YTOJ MEXKAYy BeKTopamMu. Pemenue 3amad Ha
UCIIOJIb30BAaHME METOAA KOOPAUHAT.

Ilpakmuueckue 3anamus

Bekropel. [leiictBus ¢ Bekropamu. JlexkaproBa cucteMa KOOpPAMHAT B
IIPOCTPAHCTBE.

YpaBHEeHUE OKPYKHOCTH, cCGepbl, IJIOCKOCTH. PaccTosHMe MEXIy TOYKaMH.
JIeicTBUS C BEKTOpaMH, 3aJaHHBIMM KoopauHaTamu. CKaJspHOE IPOU3BEIACHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHHE MPSIMOU M TJIIOCKOCTH. MCMOMb30BaHNE BEKTOPOB
MIPU JI0KA3aTEIBCTBE TEOPEM CTEPEOMETPHUH.

Camocmosmenvnas paboma No9 Ilocmpoenue ueyp Ha KoOpOUHAMHOU
nI0CKOCmU

Camocmosmenvnas paboma NelO [locmpoenue pe3yibmupyroujux 8eKmopos no
3A0aHHBIM YCILOBUAM

Pazgen 6. OCHOBBI TPMTOHOMETPHH.

Paouannaa mepa yzna. Panuannas Mepa yria. KocuHyc, CHHYC TaHI€HC,
KOTaHTeHc J1I000ro yria. BpamarensHoe ABMKEHHUE.

OcHogenble mpuzonomempuuecKkue moiincoecmeda.

OcCHOBHBIE TpPUTOHOMETpHUUECKHE ToxaecTBa. IIpeoOpa3oBaHus MPOCTEHIINX
TPUTOHOMETPUYECKUX BbIpakKeHUM. [IprMeHEHne OCHOBHBIX TPUTOHOMETPUYECKHUX
TOXJIECTB.

Ilpeoopa3zosanus mpuzonomempuueckux 6blpancenuil

@®opMyIsibl  IBOMHOTO W TOJIOBUHHOTO aprymenta. IIpeoOGpa3zoBanue CymMmbl
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TPUTOHOMETPUUYECKUX (PYHKIIMI B IPOU3BEACHNE U MPOU3BEICHUS B CYMMY.
Dopmynvt npusedeHun

@opMmynbl  npuBeneHUsA. MHeMmoHnyeckoe mnpaBuiio. Tabmuua mnpuBeIEHUS.
[IpeoOpazoBaHHe TPUTOHOMETPHUUECKUX BBIPAXKECHHI.

Oobpammnvie mpuzonomempuueckue QyuKyuu.

ApKcCUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTaHreHc uucia. CBoicTBa 0OpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIIHH.

Tpuconomempuueckue  ypasHeHus. [Ipocreiiliive  TPUTOHOMETPUUECKHE
ypaBHeHUsi.  PeleHue  mpocTeMIIMX — TPUTOHOMETPUUYECKHX  YpaBHEHUH.
Tpuronomerpuyeckue HEpaBEHCTBA. Tpuronomerpuyeckue ypaBHEHUS,

NPUBOAUMBIE K KBaJApaTHbIM. Pemenue TpuroHomerpuyeckue ypaBHEHHS,
MPUBOAMMBIC K KBagpaTHbIM. [IpeoOpazoBaHue M pelIeHHEe TPUTOHOMETPUUYCCKUX
YPaBHEHUI

Ilpakmuueckue 3anamus

PanguaHHBINM METOJ U3MEPEHUS YTIIOB BPAILLICHUS U CBA3b C TPAIyCHOU MEPOA.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA, (POPMYJIBI CIIOXKEHUS, YIABOCHUSI,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKUX (YHKIUA B MPOU3BEJCHUE,
npeoOpa3oBaHuE TMPOU3BEJICHUS TPUTOHOMETPUYECKUX (YHKIUA B CyMMY.
[Ipocrenmme TPUrOHOMETPUIECKUE YPABHEHUS.

CamocmoamenvHas paboma Nel 1. Ucmopus mpuconomempuu. J{oknao.
CamocmoamenvHas paboma Nel2. Peulenue mpueoHomempuieckux HepaseHcma.

CamocmoamenvHas paboma Nel3. Peuwiernue 00HOPOOHbIX MPUSOHOMEMPUYECKUX
VpasHeHUll.

Camocmosamenvrhas paboma Nel4. Cocmasnenue cnpagouno2o mamepuana no
MpUSOHOMEMPUU.

Pazgea 7. ®yHKkuuu 1 rpagpuxku

Dyukyuu u ux ceoiicmea. llonstue PyHkiuoHanpHOM 3aBucUMocTH. [loHsTHE
aprymenta u ¢yHkuud. CrnocoObl 3amaHust (PyHKUUMU. DJIE€MEHTapHble (PYHKIUU.
Cxema uccnenoBanusi PyHKIUU.

Henpepvienocmo @ynkyuit. O05acTh ONpENEICHUS] U MHOXECTBO 3HAYCHUU.
[lonsiTue mnpenena W HenpepblBHOCTH. Haxoxkaenue o6nacTu omnpeneseHuss u
00J1aCTH 3HAYEHUH IJIEMEHTAPHBIX (DYHKIIHIA.

Yemnocms u nepuoduunocms Qynkuyuil

[TonsiTue yeTHOCTh M HeYeTHOCTH (PyHKIMM. [lepruoagnaHOCTh QYHKIIHIMA.
HccnenoBanne sneMeHTapHbIX (YHKIMA Ha 4YETHOCTH, 3aJIaHHBIX Tpaduuecku u
aHATUTHYECKH. BrIuncienue nepro 0B TPUrOHOMETPUIECKUX (QYHKITHHA.
Ilpomestcymku MOHOMOHHOCIMU U 3HAKONOCMOAHCMGA

MOHOTOHHOCTh (DYHKIIMH, MPOMEXYTKH BO3pACTaHUsI U YOBIBAHUS, SKCTPEMYMBbI
OPOMEXKYTKM 3HAKOIMOCTOSIHCTBA. MccnegoBaHue »ieMEHTapHbIX (GYHKUANA Ha
MOHOTOHHOCTb W 3HAKOIOCTOSTHCTBO, 3a/IaHHBIX T'pa@UUeCKd MU aHAJIUTUYECKHU.
Urenue rpamKoB.
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Ilokazamenvnaa u nozapugmuueckas @ynkyuu. CBOWCTBA IOKA3ATEIBHOU U
aorapu@MuUecKon PyHKIHIA

Tpuzonomempuueckue @pynxkuyuu u ux ceoiicmea. CBoiicTBa TPUTOHOMETPHUECKUX
byHKIIAN

Oopamnovie pynkyuu. Ilonstue oOpatHoU (yHkiuu. I'paduku u  cBOMCTBa
00paTHBIX (HYHKITUH.

Cxema uccneoosanua ynkyuii. Viccnenoanue QyHKIMIM 110 cxeMme.
Apugpmemuueckue onepayuu Hao Yynkyuamu.

['apmonnueckue konebanus. IlpeoOpazoBanue rpadukoB. @DYHKIIMOHAIbHbBIE
3aBHCHMOCTH B peajbHbBIX IIPOLIECCAX.

Ilpakmuueckue 3anamusn

Onpenenenne ¢ynkuuid. Iloctpoenne u urenuwe rpaduxoB ¢yHkuuid. Hcce-
noBanue ¢yHkiuu. CBoiicTBa W Tpadukd CHHYCa, KOCHHyCa, TaHT€HCa U
koTaHrenca. O6patusie QpyHkunu U ux rpapuku. OOpaTHbIE TPUTOHOMETPUUECKHUE
¢ynkuuu. [TpeoOpazoBanus rpadguka QyHKIIIH.

Camocmosmenvras paboma Ne 15. Ucmopust u npumeHnenue nouamust (pyHKyuu.
Hanucamy scce.

CamocmoamenvHas paboma Ne 16. I'apmonuueckue konebanus. Cocmasumo
KOHCNeKm.

Camocmosimenvras paboma Ne 17. @yHKyuUOHAIbHbIE 3A8UCUMOCTIU 8 PEATIbHBIX
npoyeccax. Jloknao.

Paznesn 8. MHOTrOrpaHHUKH M KPYTJible TeJia

Iloemopenue nnockux gucyp.

[Inomanu napamienorpaMma, NpPSAMOYTOJIbHUKA, KBajpara, pomOa, Tpameruw,
kpyra. Teopema KkocuHycoB, CHHYCOB U TeopeMa [ludaropa.

Mmuozozpannuk. Ilpusma u yuaunop.

MHororpaHHuK, BEpIIUHBI, peOpa, rpaHu MHOTOrpaHHUKA. Buasl mpusm: npusma,
npsiMasi ¥ HaKJIOHHAs TMpU3Ma, MNpaBWUbHAA MpU3Ma, MWIMHAP IUIOMAAN HX
MOBEPXHOCTH M 00BheM. BricoTa, quaronanis, paauyc, JuaMeTp, IJIMHA OKPYKHOCTH.
H3zo0pasicenue npuzmol u ee naockux ceuenuit. Ilocrpoenne npusmel. [lonsaTne
CEUYCHHS, CEUYCHHE TMapajulelibHoe pedpy, OCHOBaHMIO, TpaHsMm. I[IpousBosibHOE
CEYCHHUE.

Ilogepxnocmov u 00vem npu3movl U YUIUHOPA

bokoBas 1 1nojgHas MOBEPXHOCTh MPU3MBbI U [IUIUHAPA.

OO0beM MpU3MBI U ITWIHMH/IPA.

Iapannenenuneo. Buowt napannenenuneoos.

[Tapannenenunen, npsMoi, NpAMOYTOIbHBIN U HakJIOHHBIN. Ky0 u ero quaronars.
Oovem u nosepxnocme napanienenuneoos.

bokoBas W moJiHAas TOBEPXHOCTh MpU3Mbl M HWIHHApPA. OO0beM NOpU3MBI H
HUJIUHAPA.
Iupamuoa, konyc, ux nogepxHocmo u 00veM.
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[lupamuia, mpaBUiibHASs TMHUPAMKIA, YCEUCHHAass MUpaMuAa, KOHYC, YCEUCHHBIN
KOHYC, IIIOIIAI UX MIOBEPXHOCTH U 00beM. Amodema, 00paszyromiasi.

Ilpasunvnvle MHO202PDAHHUKU.

Terpasmp, oktadmp, KyO, mdomexal’ap, WKocadAp. BBIYUCICHHWE MOBEPXHOCTH
PaBUWJIbHBIX MHOTOTPAHHUKOB.

Ilap, e2o nosepxnocmv u o06vem. llonstue mapa u chepol. O0beM mapa u
NOBEPXHOCTH c(eprl. Pemenue crepeomerprueckux 3aaad. PeneHue MpukiIagHbIx
3a/1a4 [0 CTEPEOMETPUU.

Ilpakmuueckue 3anamus

Paznmuunbie Buabl MHOrorpaHHukoB. Mx wu3oOpaxenus. CeueHus, pa3BepTKU
MHOTOrpaHHHUKOB. [lmomane moBepxHOCTH. Buasl cuMmeTrpuid B NPOCTPAHCTBE.
CumMeTpus Ten BpallleHUsT W MHOTOTPAaHHUKOB. BbluucneHue 1momaae u
00BEMOB.

Camocmosmenvnas paboma Nel8. Ilnowaou 60k060U u NOIHOU NOBEPXHOCMU
MHO202paHHuKos. IIpoexm.

Camocmosmenvnas paboma Nel9. [lnowaou nogepxnocmeti men 8paAUeHUsL.
Pewenue 3a0au.

Pa3zgen 9. Hauayia MaTeMaTH4€CKOro aHaJIun3a.

Ilonamue npouzeoonoit. llonsarue o npeaene pyukuuu. [Ipupamienue aprymenra
U npupaiieHue pyHkuuu. [lonsTre o npou3BoAHON (PYHKIINH

Dopmynst ougppepenyuposanusn. Gopmyisl u npapuia auddepeHIMpPOBaHUS.
[TpousBoHbIe 2eMeHTapHbIX QyHKUIMN. [[pon3BoAHBIE CYMMBI, pa3HOCTH.
[Ipon3BoAHBIE OCHOBHBIX 3JIEMEHTApHBIX (PyHKIMH. [Ipor3BoaHAs TPOU3BEIECHUS U
gacTHOTO. [Ipon3BoHAs CHOKHBIX (PYHKIIMIA.

TI'eomempuueckuit cmvicii npou3600HOU. YpasHeHue KacameabHou

VYrinoBoit Ko3(PUIIMEHT KacaTelbHOM, TAHTeHC YIVIa HaKJIOHAa KacaTeJIbHOM.
VYpaBHeHUE KacaTelbHON K Tpa@uKy PyHKIHH.

QDu3uyeckuii CmMblC1 NPOU3EOOHOU.  BpIYMCIEHWE MIHOBEHHOW CKOPOCTH U
YCKOPEHHMS C IOMOLIBIO TPOU3BOAHOM.

Ilpu3naxu eo3pacmanus u yovleanus OyHKyuu.

JloctaTouHble TpU3HAKW BoO3pacTaHuss M yObIBaHus GyHkOuil. OnpexneneHue
IPOMEXYTKOB MOHOTOHHOCTH (DYHKIIUH.

Ixcmpemymeol

HeoOxoaumplii W JOCTaTOYHBIM MpU3HAKU JKCTpemyma. HawuOonbiiee wu
HauMEHbIIIee 3HaYeHUs (PYHKIIMU HA OTPE3KE.

Cxema uccneoosanun ¢yukyuu IIpumMeHeHE TPOU3BOJHON K MCCJIEJIOBAHUIO
¢ynkuuid. [Toctpoenue rpadgukoB GyHKIMMA.

Ilpakmuueckue 3auamus

Texnuka nuddepeHipoBanms. Y paBHeHUEe KacaTeabHOM B oOuiem Buje. [IpaBuna
u  Qpopmynsl guddepeHpoBaHUs, TaONMIIA MPOUZBOJHBIX DJIEMEHTAPHBIX
¢yukuuid. MccnenoBanue ¢GyHKIMM C MOMOUIbI0 Tpou3BoAHOM. Haxoxknenue
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HauOO0JIbIIIEr0, HANMEHBIIETO 3HAYCHHS M SKCTPEMAJIbHBIX 3HAYCHUHN (PYHKIINU.

Camocmosamenvnas paboma Ne20.Texnuka oOughgepenyuposanus. Pewenue
npumepos

Camocmosamenvnas paboma No2l. Hccrnedosanue @ynkyuti ¢ HOMOWbIO
npou3eooHol. Pewenue 3aoau.

Paznen 10. UuTerpas v ero npuMeHeHue

Ilepsooopasnasn

[lepBooOpa3Hass U ee OCHOBHOE cBoMcTBO. Tabmuia mepBooOpasHbix. [IpaBuia
HAXOXKJEHUSI IEPBOOOPA3HOM.

Inowadwv KpueouHeinou mpaneyuu.

[loHATHE KPHMBOJMHEWHOW Tpaneuuu. Bpraucnenue Iuomaau KpHUBOJWHEWMHOU
Tpareiuu.

Humezpan. @opmyna Horomona-Jleiionuua

Onpenenennbiit  unterpan. ®dopmyna Herotona—JleliOHuma. Briuucienue
ONIPENEIICHHOTO UHTErpaia

Ilpumenenue unmezpana

[IpumeHeHne  ONpENeNICHHOTO  MHTerpajga Uil HaxOXACHUsS  IUIOIIA[u
KpUBOJMHEHOW Tpanenuu. [IpumeHeHuss uHTerpana B (U3MKE U TEOMETPHUHU.
O060011eHNEe TOHATHI EPBOOOPA3HON U UHTErpaIa.

Ilpakmuueckue 3anamus

WUurerpan u mnepBooOpasznas. Teopema Hprotona—IJleitOnuna. Ilpumenenue
MHTErpaja K BEIYUCICHUIO (PU3UYECKUX BETUYMH U TUIOIIA IEH.

Camocmosmenvras paboma Ne22. Ilpunosxcenue unmeepana. Pepepam

Paznen 11. DiiemMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH

Bepoamnocmo coovimus. Bviuucnenue eeposmuocmu. Buapl coobITHil
(HEeBO3MOXKHBIE, CITyYaliHbIEe, TOCTOBEPHBIE). BhIUnCIEHNE KIIACCUYECKOM
BEPOSITHOCTU COOBITHSI.

Choosicenue u ymHoodceHue 6epoAmMHOCHmell.

[IpaBuna Ci0XEHHS U YMHOXKEHUS BEpPOSATHOCTEM. [IOHATHE O HE3aBUCUMOCTH
coObrtuit. [lomHas rpynmna coObITHiA

Cnyuaiinaa eenuuuna u ee xapakmepucmuxu. lloHsTue ciydyaitHON BEJIMYUHBI.
JluckpeTHas cinydaiiHas BEJIMUMHA, 3aKOH €€ pacupeaeieHus. Beruncnenue
MAaTEMATUYECKUX XAPAKTEPUCTUK CIyYarHOM BeIUYUHBI. [IoHsITHE O 3aKOHE
OOJBITINX YUCE.

dnemenmovr  mamemamuyeckoiu cmamucmuxu. llpencraBirenue  TaHHBIX
(Tabnuupl, AMarpamMmel, rpadukm), TeHepaibHas COBOKYITHOCTh, BEIOOPKA, CpeaHee
apupMeTHyecKoe, MeIMaHa.

3aoauu mamemamuueckoii cmamucmuku. 1loHsITHE O 33Ja4aX MAaTEMaTUYECKOU
CTaTUCTUKHU. PelieHne mpakTUUEeCKUX 3a7ad ¢ MPUMEHEHHEM BEPOSITHOCTHBIX U
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CTATHUCTHYSCKHX METOJIOB.
Ilpakmuueckue 3anamus

Knaccuueckoe omnpeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEW, TeOopeMa O
CyMME€ BEpOSATHOCTEH. Bpruncienne BepostTHocTed. [lpuknamnele  3amaym.
IIpencraBieHne YuCIOBBIX JaHHBIX. [[pUKIagHbIC 3a7a4H.

Camocmosimenvras paboma No23. [lpunoscenue meopuu 6eposimuocmeil.
Pegpepam.

Pasznes 12. YpaBHeHus1 M HEPaBeHCTBA.

Pasnocunvnocms ypaenenuii u nepasencme. Buapl ypasHeHu. MeTonbl pemenus
ypaBHEHUH, 00JaCTh TOMYCTUMBIX 3HAYEHUN YpaBHEHU, IPOBEPKA PEILICHHUS.

Payuonanvuvie u uppayuonaivhvle ypasHeHus u HEPAGEHCMEA.

[loHATHE palMOHANBHBIX M UPPALMOHANBHBIX YPAaBHEHUM W HEPABEHCTB. Merton
MHTEpBAIOB. PammoHanbHple ypaBHEHUS W HEPaBEHCTBA. lppannoHaIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

Tpuzonomempuueckue ypasHeHus u HEPAGeHCMEa.

IIpocreiime TPUTOHOMETPUYECKUE YpaBHEHUs U HepaBeHCTBA. [Ipusenenue
TPUTOHOMETPHUUECKUX YPaBHEHUM K IIPOCTENIINM c IIOMOILIbIO
TPUTOHOMETPUYECKUX  npeoOpa3zoBanuil. [lpuBeneHne  TPUTOHOMETPUUECKHUX
YPaBHEHU K KBAJIPATHBIM.
Ilokazamenvuvie ypagnenus u HepagenHcmea. lIpocreine mNOKAa3aTEIbHBIE
ypaBHEHMSI W HepaBeHCTBAa. llokasaTenbHble ypaBHEHHs, IPUBOJUMBIE K
MPOCTEUILIMM C TOMOLIBIO alNreOpanyecKkux Npeodpa3zoBaHui.
Jozapugmuueckue ypaenenua u nepagencmea.

[Ipocreiimue norapudmudeckre ypaBHeHUsI U HepaBeHCTBA. O01acTh JOMYCTUMBIX
3HAYECHUN JTOorapu(pMUYECKNX YPaBHEHUI 1 HEPABEHCTB.

Cucmemol ypasnenuil.

CucteMbl JIMHEMHBIX W TOKAa3aTEIbHBIX YPAaBHEHW M HEpPaBEHCTB. MeTomsbl
IIOJICTAaHOBKU U CIIOXKEHHS.

I'paghuueckoe pewienue ypagnenuii, HepageHCcme U CUCHEM.

ANropuT™M pellleHue ypaBHEHUM, HEPABEHCTB U CHUCTEM TIpapUuecKuM METOJOM.
Hannume mocTopoHHHX KOpHEN IPU KCHOJIB30BAaHWM JAHHOrO Meroja. Pemienue
3a71a4 Ha COCTABJICHUE YPABHEHUM U CUCTEM YPAaBHEHHUI.

Camocmosmenvrnas paboma No24. Bueayoumopnoe peuierue 3K3AMEHAYUOHHBIX
3A0AHUU.

1) MaremaTtuka B Moel mpodeccum.
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2) 3aHuMaTenbHasi MaTEMaTHKA.

3) Cii0XHbIE MPOLIEHTHI B SKOHOMUYECKUX pacyeTax.

4) ®dpakTanpHas reOMETpUs B HAYKE U MIPUPOIE.

5) Marus uncen GudoHayqm.

6) Konnueckue ceueHusi U X 3HaUCHHE B TEXHUKE.

7) IloBepXHOCTHU BTOPOTO MOPSIKA.

8) UcTopus MaTeMaTukH.

9) buorpadus 3HaMEeHUTOrO0 MaTeMaTHKa.

10) [IpoucxosxeHre Ynucia mu.

11) IIpaBunbHBIE U MOTYIPaBUIbLHBIE MHOTOTPAHHUKH.

12) MaremaTuka B COBPEMEHHON apXUTEKTYpE.

13) HeeBKiIMIOBBI F€OMETPHUH U UX MOJIEIH.

14) ITpaBuio 3070TOr0 CEYEHHUS.

15) MaTtemaTuueckue XapakTepUCTUKU EruneTckux nupamu/.

16) UcTopus pa3BUTHs KOMIUIEKCHBIX YUCEIL.

17) MaremaTuka B UICKYCCTBE.

18) McToprs BOSHUKHOBEHUS YUCEN.

19) OcHOBBI MEHTAJIBHOM apU(PMETUKH.

20) CoBpeMeHHbIE MAaTEMATUYECKHUE OTKPBITHUS.

21) OcHoBBI KpunTOrpaduu.

22) OCHOBBI 5KOHOMETPHUKH.

23) Tononornyeckue MOBEPXHOCTH U UX CBOMCTBA.

24) OcHOBBI 00Y4YEHHSI MATEMATUKH CTYJIEHTOB C HAPYLLIEHUEM 3PEHUS.
25) CpaBHeHME MaTeMaTH4ecKoro oopa3oBanus B Poccun n 3apy0OeKHBIX CTpaHax.
26) Marematuka aiis nooensl B Benmukoit OteuectBeHHoit Boline.

27) Uctopust TPUTOHOMETPHUH U €€ POJIb B PA3BUTHUHU HAYKH M TEXHUKH.
28) Matematuka B 3D MoaennpoBaHuu.

29) IlpuknagHoe 3HaU€HHE MATEMATHKU B OCHOBaX (PMHAHCOBOM I'PaMOTHOCTH.
30) Teopust BeposITHOCTEN 1 OM3HEC TIIAHUPOBAHUE.

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEEHOM NESTEJBHOCTHU CTYJIEHTOB

Copepxanune | XapakTepuCTHKA OCHOBHBIX BU/JOB J1eATEJIbHOCTH
00y4eHus CTYJI€HTOB (HA YPOBHE Y4eOHBIX IeHCTBHI)

BBenenue O3HaKOMJICHHE C POJIbIO MATEMATUKHU B HAYKE, TEXHUKE,
PKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHUSAX U MIPAKTHICCKOM
nearenbHOoCTH. O3HaKOMJIEHUE C LESMH U 33Jja4aMy U3y4eHUS
MaTeMaTuku mpu ocBoeHuu npodeccuii CI10 u cnermanpHOCTEN

CIIO
AJITEBPA
PazButne BrinonHenue apupMeTuuecKux ACHUCTBUIM Ha/l YUCIIaMH,
MOHATHA 0 COYeTast YCTHhIE U MUCbMEHHBIEC IPUEMBI.
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qucie

Haxoxnenne npuOIMKeHHbIX 3HAYEHUH BETUYUH U
MOTPEIIHOCTEN BhIUMCIECHUM (a0COMIOTHONW U OTHOCUTEIBHOM);
CPABHEHUE YHCIIOBBIX BBIPAKECHUM.

Haxoxnenue ommo0ok B npeoOpa30BaHMsIX U BBIYUCICHUAX
(OTHOCHTCS KO BCEM ITYHKTaM IPOrpPaMMBbl)

Kophu,
CTeIeHH, JIora-
pudgmMbI

O3HaKOMIIEHHE C ITOHATUEM KOPHS N-U CTENEHH, CBOMCTBAMHU
pPaauKaIoB U MPaBUIAMH CPAaBHEHHUsI KOPHEH.

PopMyJIMPOBAHKE OINPEAETIECHNS KOPHS U CBOMCTB KOPHEM.
BrIuncnenne u cpaBHEHNE KOPHEW, BBINIOJHEHUE IPUKUIKH
3HayeHus kopHs. [IpeoOpazoBanue YnMCIOBBIX U OYKBEHHBIX
BBIPAXEHUH, COAECPIKAIMNX PATUKAIIBIL.

Brimonnenune pacuetoB 1o GopmynaM, ComepKaluM paaiuKaibl,
OCYILIECTBIISISE HEOOXOANMBIE TTOJICTAHOBKH U MPE0O0pa30BaHUS.
Omnpenenenne paBHOCWIBHOCTH BBIPAKEHHUN € paJMKaIaMHu.
Pemenue nppannoHanbHbIX YPaBHEHMIA.

O3HAaKOMIIEHHE C MTOHATUEM CTEIIEHU C IEUCTBUTEIBHBIM
II0KA3aTEIIEM.

Haxoxzaenue 3HaueHuM CTENEHU, UCTIOJIb3Ys IIPU
HEOOXOJMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.

3anuchIBaHUE KOPHS N-i CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
noKas3aresieM U Hao00poT.

@opMyIIMPOBAHKE CBOMCTB CTENEHEN. BhIUncIeHNE CTeNeHEN ¢
pPalMOHAJIBHBIM [TOKA3aTEIEM, BBIIIOJHEHNE PUKUIKHA 3HAYEHUS
CTEIICHH, CPABHEHUE CTEIICHEM.

[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
coAepKalluX CTENEHU, MPUMEHSIS CBOMCTBA. Penenune
NIOKAa3aTeJIbHbIX YPaBHEHUM.

O3HakoOMJIEHHE C MPUMEHEHUEM KOPHEHN U CTENEHEN npu
BBIYMCJICHUN CPEIHUX, ACIICHUU OTPE3KA B «30JI0TOM CEYECHUW.
Pemenue npukiaaHbIX 3a7a4 Ha CJIOKHBIE IPOLEHTHI

IIpeoGpa3osa
HHe aJjire-
OpanyecKkux
BbIPaKEHU M

Brinonnenue npeobpa3oBaHuil BeIpaKeHUN, TPUMEHEHUE
dbopmyIl, CBSI3aHHBIX CO CBOMCTBAMU CTETICHEHN U JIorapu(dMOoB.
Omnpenenenne 00JaCTH AOMYCTUMBIX 3HAUEHUN
JorapuMUUecKoro BeipaxkeHus. Pemenue norapudpmMudeckux
YpaBHEHUI

OCHOBbBI TPUTOHOMETPUH

OcHOBHBIE
MOHATHSA

N3ydeHne pagaHHOro METO1a U3MEPEHUS YIJIOB BPALIEHUS U
WX CBSI3H C TpalyCHOU Mepoil. M300pakeHne yrioB BpamieHUs
Ha OKPY)KHOCTH, COOTHECEHUE BEJIMYMHBI YTJIA C €TO
PAaCIIOJIOKEHUEM.

DopMyIUPOBAHUE ONPEAECICHUN TPUTOHOMETPHUUECKUX
GyHKIUH U151 YTII0B TIOBOPOTA U OCTPBIX YIJIOB
PSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHUE UX B3aUMOCBS3U

OcCHOBHBIE

HpI/IMCHCHI/Ie OCHOBHBIX TPUT'OHOMCTPHUUYCCKUX TOXACCTB IJIA
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TPUTOHOMe- BBIUMCJICHHS 3HAUEHUN TPUTOHOMETPUUECKUX (PYHKIUHN 1O
TpUYECKHe OJTHOU U3 HUX
TOK/AECTBA
IIpeodpa3zoBa | 3yueHne ocCHOBHBIX (OPMYJI TPUTOHOMETPUU: (HOPMYIIBI
HHA NPO- CJIO’KEHUS, YIBOCHUS, TPEOOpPa30BaHMsI CyMMBI
cTeHIuX TPUTOHOMETPUUYECKUX (PYHKIIMM B IPOU3BEACHUE U
TPUTOHOMETP | IPOU3BEJCHUSA B CYMMY U IIPUMEHEHHE IIPU BBIYMCIICHUA
HYeCKHMX 3HAYEHUS TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIPOIICHUS €TrO.
BbIPasKeHU O3HaKOMIIEHHE CO CBOMCTBAMU CUMMETPUHU TOYEK Ha
€AMHUYHON OKPYKHOCTH M PUMEHEHHE UX JJIA BBIBOAA (POPMYII
PUBEACHUS
Ipocreiimme | Pemenue no gpopmynam u TPUTOHOMETPUUECKOMY KPYTy
TPUTOHO- IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHHU.
merpuueckue | IIpumeHeHne oOUIMX METOOB pEUICHHs YpaBHEHHUN
ypaBHeHus1 M | (IpUBEJECHUE K JIMHEHHOMY, KBaJPaTHOMY, METOJ] pa3JI0KEHUs
HEepaBeHCTBA | HA MHOXKUTEIM, 3aMEHBI IEPEMEHHON) IIPU PELICHUU
TPUTOHOMETPUYECKUX YPABHEHUI. Y MEHUE OTMEYATh HA KPyTe
penieHust NpOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
ApKcHHYC, O3HaKOMIIEHHE C MOHATUEM OOPATHBIX TPUTOHOMETPUYECKHUX
APKKOCUHYC, | QyHKIH.
APKTaHIeHC M3ydeHue onpeneseHnii apKCUHyca, apKKOCHHYCa, apKTaHT€HCa
qucJaa yucia, popMyIupoBaHUE UX, U300paKEHUE HA €AUHUYHOM
OKPYXHOCTH, IPUMEHEHUE MTPU PEIEHUN YPABHEHUI
®YHKIMHA, X CBOUCTBA Y TPAOUKH
POyHKIUH. O3HaKOMIIEHHE C MTOHATUEM IIEPEMEHHOM, TpUMEpPaMu
ITonsiTne o 3aBUCUMOCTEN MEXy IEPEMEHHBIMH.
HenpepbIBHO- | O3HaKOMJIEHHUE C MOHATHEM rpaduka, onpeeIecHue

¢ty QyHKUHMH

NPUHAAIIEKHOCTH TOUKU rpaduky pyHkuuu. OnpeneneHue no
dbopmyie npocTeiiiiei 3aBUCUMOCTH, BUJa ee rpaduka.
Bripaxxenue no GopmyJsie 0THON EpeMEHHON yepe3 ApyTHe.
O3zHakomiieHHe ¢ onpeneaeHueM GyHKINH, (hOpMYyITUpPOBaHHUE
ero. Haxoxaenue obnactu onpeesaeHus U 001acTu 3HAYCHU I

byHKIIUU

CBoiicTBa
GyHkuun.
I'padpuueckas
HHTEp-
nperauus.
Ipumeps!
(pyHKkuHOHAID
HBIX 3a-
BUCHMOCTEH B
peabHbIX
npoueccax u

O3HakOMJIEHHE C TpUMEpaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEHN
B PEaJIbHBIX MPOLEecCax U3 CMEKHBIX AUCLUILINH.
O3HaKOMIIEHHE C JOKA3aTEJIbHBIMU PACCYXKIECHUSIMU HEKOTOPBIX
CBOMCTB JIMHEHHOW U KBaJAPAaTUYHOU (PYHKIUH, IPOBEICHNE
WCCJICIOBAHMS INHEWHOMN, KyCOUYHO-JIMHEHHON, IPOOHO-
JMHENHOUN U KBapaTUUHON (DYHKLIUIA, TOCTPOEHUE UX
rpadukoB. [loctpoenue u urenue rpa@uKoB QyHKIIHMA.
UccnenoBanue GyHKIINU.

Cocrapnenue BUI0B GyHKIUN 110 JAHHOMY YCIIOBHIO, PEIICHHUE
3a/1a4 Ha SKCTPEMYM.

Brinonnenne npeodbpazoBanuii rpaduka GQyHKIUN

22




ABJICHUAX

Oo0paTtHbIe N3yuenue noHsTus oOpaTHOM (PYHKIIMH, ONpEeIeHUEe BUIA U
pyHkun nocTpoeHue rpaduka oopaTHOM PYHKIIMU, HAXOXKICHHUE €€
o0nacTu ornpezeseHus u obactu 3HaueHuid. [Ipumenenue
CBOMCTB (DYHKIIMIA PU UCCIIEIOBAHUM YPABHEHUHN U pELICHUU
3a/1a4 Ha 3KcTpeMyM. O3HAKOMIIEHHE C TIOHSITUEM CIIOKHOM
byHKIIUU
CreneHnble, | Brruucnenve 3HaueHu PyHKINN 0 3HAUEHUIO apTyMEHTA.
NnoKa3a- Omnpenenenue NoJI0KEHUS TOUYKH Ha rpaduKe Mo ee
TeJbHbIE, KOOpJIMHATaM U Ha00OPOT.
Jorapugpmu- Hcnonp3oBanne cBOMCTB (PyHKUIUN AJ11 CpaBHEHUSI 3HAUCHUH
YyecKue CTETIeHE! U JIOTapu(MOB.
TPUTOHOMe- [TocTpoenue rpaduKoOB CTENEHHBIX U JOTapUPMUIECKUX
TpUYEeCKHe GyHKIUH.
byHknum. Pemmenue nokazareabHbIX U JOrapu(PMUUECKUX YPaBHEHUM U
OoparHbie HEPABEHCTB I10
TPUTOHOMe- U3BECTHBIM AJITOPUTMAaM.
TPUYECKHe O3HAaKOMIIEHHE C ITOHATUEM HEIPEPHIBHOM NEPUOINYECKON
GyHKun byHKUuMH, HOPMYITUPOBAHUE CBOMCTB CUHYCA U KOCHHYCA,
MOCTPOEHUE UX IPaPUKOB.

O3HaKOMIIEHHE C MMOHATUEM FAPMOHUYECKHUX KOJIEOAHUM U
IpUMEPAMHU FrapMOHUYECKUX KOJIEOAHUM JJI11 ONTUCAHUs
IIPOLIECCOB B (PU3MKE U IPYTUX 00NACTIX 3HAHUS.

O3HaKOMJIEHHE C IOHITUEM Pa3pbIBHOU IEPUOINYECKON
¢byHKunu, GOopMyIUpOBaHUE CBOMCTB TAHT€HCA U KOTAHI€HCA,
MOCTPOEHUE UX IPaPUKOB.

[Ipumenenue cBONCTB (DYHKIIHI JIJIs1 CPAaBHEHUS 3HAYCHUN
TPUTOHOMETPUUECKUX (PYHKIIUH, pelieHus
TpUTOHOMETpUUECKNX ypaBHeHUH. [locTtpoenue rpaduxon
O0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIMM U ONIpeiesIeHre 0
rpadukaM ux cBOMCTB. BrimonHenue npeoOpa3zoBanus rpaukoB

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A
ITocaenoBare | O3HAKOMIIEHHUE C MOHSITUEM YHCIIOBOM MOCIIEA0BATEILHOCTH,
JIbHOCTH croco0aMu ee 3aJjaHusl, BBIYMCICHUAMHU €€ YJICHOB.
O3HakomaeHue ¢ nousimuem npeoeia nocied08amenbHOCHU.
O3HaKOMJIEHHE C BBIUMCIEHUEM CYyMMbl OECKOHEYHOTO
YKCIIOBOTO Psiia HAa IPUMEPE BHIYMCIIEHUSI CYMMbI O€CKOHEUHO
yOBIBaIOLIEH reOMETPUUECKON MTPOrPECCUH.

Pemenue 3amay Ha mpuMeHeHHE POPMYIIBI CYMMBbI O€CKOHEYHO

yOBIBAIOIICH TreOMETPUUECKON MPOTPECCUHU
IMpousBoanasi | O3HaKOMJIEHHUE C MIOHATUEM MMPOU3BOIHOM.
U ee NMpHu- N3yuenue u GpopMyanMpoBaHUE €€ MEXaHUYECKOTO U
MeHeHHe r€OMETPUYECKOTO CMBICIIA, U3YUEHUE ATOPUTMA BHIYUCICHUS

ITPOU3BOJIHOM HA NMPUMEPE BBIUYHUCICHNUS] MTHOBEHHON CKOPOCTH
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U YTJIOBOTO KO3(pPHIMEeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHHUS KacaTelIbHOU B OOILEM BUJIE.
YcBoenue npaBuit guddepeHInpoBaHusi, TaOIUIIBI
MPOU3BOIHBIX DJIEMEHTAPHBIX (HYHKIIMMA, TPUMEHEHHUE IS
muddepennpoBanus GyHKIMI, COCTABICHUS YpaBHEHUS
KacarenbHOU. M3ydueHne Teopem o CBsSI3U CBOMCTB (DYHKIIMU U
MPOU3BOAHOM, (HOPMYITUPOBKA UX.

[IpoBeaeHue ¢ MOMOIIBIO TPOU3BOAHON UCCIIEAOBAHUS
GbyHKIUY, 33 JaHHOU (OPMYJIOH.

VYcTaHOBJIEHUE CBSA3M CBOMCTB (PYHKIIMU U IPOU3BOJIHOM MO UX
rpadukam.

IIprmeHenne MpON3BOIHOM JUIsl PELICHUS 3a/1a49 Ha
HAX0XJIeHHWE HAanOObIIEro, HAMMEHbIIEro 3HAYCHUsI U Ha
HAX0XKJICHUE YKCTPEMyMa

IlepBooOpa3u
asi 1 HHTerpaJ

O3HaKOMJICHHE C TIOHSITHEM HHTErpaja u IepBooOpa3Hoil.
N3ydenne npaBuiia BEIYUCICHUS ITIEPBOOOPA3HON U TEOPEMBI
Hrrorona— JleliOnua.

Pemenue 3amay Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHCJICHHE ITIEPBOOOPA3HOMN /IS JaHHON (YHKITUH.

Pemenue 3amau Ha MpUMEHEHUE UHTErpaIa JIJIsl BBIYUCICHUS
(bU3MYECKUX BEJIMYMH U TUIOIAeH

YPABHEHUS N HEPABEHCTBA

YpaBHeHus U
CHCTEMBI
YPaBHEHHMH
HepaBencTBa
U CUCTEMBI
HEPaBEHCTB C
ABYMSI
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEUIINMU CBEICHUSIMU O KOPHAX
anredpandeckux ypaBHEHUH, MOHIATUSIMHU HCCIICIOBAHUS
YPaBHEHUN U CUCTEM YPABHEHUU.

N3yuyeHne Teopun paBHOCUIBHOCTU YPABHEHUH U €€
npuMeHeHus1. [loBTopeHune 3anucu peneHus CTaHIapTHBIX
ypaBHEHUH, MPUEMOB MPeoOpa30BaHUs YPAaBHCHUM IS
CBEJICHUS K CTAHIAPTHOMY YPaBHEHHUIO.

Pemenne panmoHanbHbIX, MPPALMOHAIBHBIX, TIOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonb3oBanue CBOMCTB U IrpadukoB (GYHKLIMMA IS pelIeHUs
ypaBHeHUH. [[0BTOpEHNE OCHOBHBIX PUEMOB PELIEHUS CUCTEM.
Pemienne ypaBHEHUI ¢ TPUMEHEHUEM BCEX IIPUEMOB
(pa3noxeHus: Ha MHOKUTEIH, BBEJICHNS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Ipa)uyecKoro MeToa).

Pemenune cucrem ypaBHEeHUM ¢ IPUMEHEHUEM Pa3IUYHbIX
crioco6oB. O3HaKOMJIEHHE C OOITUMHU BOIIPOCAMHU PEIICHUS
HEPABEHCTB W UCIOJIb30BAHUE CBOMCTB U TpaduKoB QyHKITUN
IIPU PEIIEHUU HEPABEHCTB. PellieHre HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTUYECKUX METOJIOB VISl PEIICHUS
coJiep KaTeNIbHbIX 3a7a4 U3 pPa3InuHbIX 00J1acCTEel HAYKU U
npakTuku. HTEprpeTHpoBaHue pe3ynbTaTOB C yUETOM
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peanbHbIX OTPAaHUYEHUN

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKH
OcHoBHBIE N3ydenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU
MOHATHA pelIeHnn KOMOMHATOPHBIX 3a/1au.
koMOuHaTopu | Pemienne KoOMOMHATOPHBIX 337]a4 METOJOM Iepedopa U 1o
KH IIPABUIIy YMHOKECHUSL.
O3HaKOMIIEHHE C MOHATUSAMHA KOMOWHATOPHUKHU: Pa3MEILIEHUSIMU,
COUYETaHUSAMH, IEPECTAHOBKAMH U (POpMYJIaMH JIJISl UX
BbIuKciieHus. OObsCHEHHUE U TpUMEHEHue GopMyI s
BBIYMCJIEHUS PAa3MELIEHNN, IEPECTAHOBOK U COUYETAHUM ITPU
pemienun 3agad. O3HakomieHue ¢ 6uHoMoM HbroToHa 1
TpeyroJbHUKOM llackans. Pemenue npakTH4eckux 3aad ¢
MCIIOJIb30BaHUEM MOHSATUHN U MPaBUI KOMOMHATOPUKHU
JIeMEeHTBI N3ydenne KiaccuuecKkoro OnpeaesieHus: BEpOATHOCTH, CBOWCTB
TEOPUU BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
BeposiTHOCTeil | PaccMoTpeHne nmpuMepOB BBIUKMCIIEHUS BEPOATHOCTEN. Pemenue
3a/1a4 Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITHIA
IIpeacraBien | O3HaKOMIJIEHUE C MTPEACTABICHUEM YHUCIOBBIX JAHHBIX U UX
ue JaHHBIX XapaKTepUCTUKAMM.
(Tabdamubl, Pelenue mpakTuyeckux 3aaad Ha 00pabOTKy YUCIOBBIX
AUATPAMMBbI, | JAHHBIX, BBIYMCIICHUE UX XAPAKTEPUCTUK
rpauxku)

I'EOMETPUA
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IIpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa U NPUBEAEHNE TOKA3ATEIbCTB IPU3HAKOB
B3aMMHOTO PACTOJIOKEHUS NPSIMBIX U INIOCKOCTEH.
Pacnio3HaBaHue Ha yepTekax U MOACIIAX PA3IMYHBIX CIIy4acB
B3aMMHOT'O PACIIOJIOKEHUS MPSMBIX U IIJIOCKOCTEM,
apryMEHTUPOBAHKUE CBOUX CYyKJAeHUI. POpMyIMpOBaHUE
OIIPEEIICHNM, IPU3HAKOB U CBOWCTB MapaJuUICJIbHBIX U
NEPIEHANKYJIAPHBIX IIJIOCKOCTEM, IBYTPAHHBIX M JIMHEHHBIX
YTJIOB.

BrlnonHeHre NOCTPOCHHUSI YIJIOB MEXKY MPSMBIMU, IIPSIMOU U
IJIOCKOCTBIO, MEXKY INIOCKOCTSIMU I10 OITMCAHUIO U
pacIiO3HaBaHHWE X HA MOJEIIAX.

[IprMeHenne MpU3HaKOB U CBOMCTB PACIIOJIOKEHUS IPSIMBIX U
IJIOCKOCTEH ITPU PELICHUU 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJEISX
NEPHEHANKYJIAPOB U HAKJIOHHBIX K MJIOCKOCTH, MPSIMBIX,
NapaJuIeNbHBIX IUIOCKOCTEN, YIII0B MEXIY IPSIMOU U
IUIOCKOCTBIO U 00OCHOBAHUE MOCTPOEHUSI.

Pemenne 3a1ay Ha BBIYNCIEHUE TEOMETPUUECKUX BEIMYHNH.
Onucel-BaHUE PACCTOSHUSA OT TOYKH JI0 INIOCKOCTH, OT IPSIMOM
110 TUIOCKOCTH, MEXAY INIOCKOCTIMU, MEXKIY
CKPELIMBAIOIINMHUCS MPSMBIMHU, MEXTY IPOU3BOJIBHBIMU
(¢urypamu B IpOCTPAHCTBE.

@OpMyJIMPOBAHNE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
pacCTOSIHUAX (TEOPEM CYIIECTBOBaHUS, CBOMCTBA).

N300pakeHne Ha yepTekKax U MOJIEIISAX PACCTOSHUSA U
000CHOBaHHUE CBOMX CYXJIeHUW. OnpeesieHne U BHIYUCICHHUE
paccTosiHuil B ipocTpaHcTBe. [Ipumenenune popmyn u Teopem
IJJAHUMETPHHN [T PELIEHN 3a1a4.

O3HaKOMIIEHHE C MTOHATUEM NAPAIIIEIBHOTO POEKTUPOBAHUS U
ero cBoiicTBaMu. Popmynuposanue meopemul 0 NIOUAOU
OpPMO2OHANILHOU NPOEKYUL MHO20Y20IbHUKA.

[Ipumenenue Teopuu Jyisi 000CHOBAHUS TOCTPOCHUH U
BBIYMCIICHUN. APTYMEHTHPOBAHUE CBOUX CYKJICHHI O B3aMMHOM
pacnosI0XKEeHUH MPOCTPAHCTBEHHBIX (pUryp

MHororpass
UKH

Onucanue u XapakTEPUCTUKA PA3JTUYHBIX BUJIOB
MHOTOTPaHHHUKOB, IEPEYUCIICHUE UX JIEMEHTOB U CBOMCTB.

N3o0pakeHrie MHOTOTPAaHHUKOB M BBITIOJIHEHUE TTOCTPOCHUS Ha
M300paKEHUSIX U MOJICTISIX MHOTOTPAaHHUKOB.

BrrunciieHre TMHENHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(PUTYPAIUIX, APTYMEHTHPOBAHUE CBOUX
CYXKIeHUH. XapakTepUCTHKa U U300pakeHre
CEUYCHHUS,pA36EPMKU MHO202PAHHUKOSG, BBIYUCIIEHUE TUIOIIAIEH
ITOBEPXHOCTEMU.

ITocTpoenure mpocTeHIMX ceueHnid Ky0a, MPU3Mbl, TUPAMHU/IBI.
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[Tpumenenue GpakToOB U CBEICHUHN U3 TUIAHUMETPHH.
O3HaKOMIIEHHE C BUJIaMH CHUMMETPUI B TPOCTPAHCTBE,
(dopMyIMpoBaHHE ONPEAEIICHUN U CBONCTB. XapaKTepUCTHKA
CUMMETPHH TEJI BPALICHUS! 1 MHOTOTPAHHUKOB.

IIpuMeHeHne CBOMCTB CUMMETPHUH IIPU PELICHUH 3a1a4.
Hcnonp3oBaHue NpruoOpPETEHHBIX 3HAHUM [Tl UCCIIEI0BAHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxkeHre OCHOBHBIX MHOTOI'PAHHUKOB Y BBIITOJIHEHUE
PUCYHKOB 110 YCJIOBHSIM 33]1a4

Teman
NMOBEPXHOCTH
BpalleHust

O3HakOMJICHHE C BUZAMH TeJ BpaleHus, POpMyIUpOBaHUE HX
ONPEAECIECHUN U CBOWCTB.

dopMyTUpOBaHUE TEOPEM O CEUCHUH IIapa MIOCKOCTHIO U
IUIOCKOCTH, KacaTeJIbHOU K cepe.

XapakTepucTuka 1 n300pakeHue TeJl BpallleHusl, UX pa3BEePTKH,
CEUEHUSI.

Pemenue 3a1a4 Ha MOCTPOEHUE CEUEHUI, BBIYMCIICHUE JJIUH,
paccTosiHUM, YIII0B, momaneil. [IpoBeneHne goka3aTebHbBIX
pacCcyXAeHUN MPpU PEIICHNH 3a/1au.

[IpumeHeHne CBOMCTB CUMMETPHH NIPU PELICHUH 3a/1a4 Ha Tena
BpallleHus1, KOMOMHALIMIO TEJ.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BHIIIOJIHEHNE PUCYHKA
110 YCIIOBHIO 33JIa4H

HU3mepenus B
reoMeTpuu

O3HaKoOMJICHHE C TTIOHSATHUSAMH IIOMAAA U 00beMa, aKCHOMaMH 1
CBOMCTBaMH.

Pemenne 3aay Ha BBIYMCICHUE TUTOMIAICH ITIOCKUX (QUTYP C
MIPUMEHEHUEM COOTBETCTBYIOMUX (HOPMYT U (PaKTOB U3
wiaHuMeTpun. 3yuenne TeopeM 0 BBIUKCICHUU 00BEMOB
MPOCTPAHCTBEHHBIX TN, PEIICHUE 33/1a4 Ha PUMEHEHHE
dbopmy BeruncneHus 00bemMoB. 3yuenue dhopmyn ams
BBIYHCIICHUS TUTOIIA IeH TTOBEPXHOCTEH MHOTOTPAHHUKOB U Tell
BpaICHUS.

O3HAKOMJICHHE C METOJIOM BBIYUCIICHHS TUIOIIAH IIOBEPXHOCTH
cdepsl. Pemenue 3a1ay Ha BIUKCIECHUE TUIOLIAACH
TTOBEPXHOCTH MIPOCTPAHCTBEHHBIX TEJI

Koopaunarsl
U BEKTOPbI

O3HakOMJIEHHE C IOHATUEM BEKTOpa. M3yueHne nekapToBoi
CUCTEMBI KOOPAUHAT B MPOCTPAHCTBE, IOCTPOEHUE IO 33 JTaHHBIM
KOOpAMHATaM TOYEK U INTIOCKOCTEW, HAXO0XKIECHUE KOOPAUHAT
TOYEK.

Haxoxnenue ypaBHEHU OKPYKHOCTH, c(hephl, INIIOCKOCTH.
BrruncieHnne pacCTOSHUM MEXK1y TOUKAMMU.

N3ydenune CBOMCTB BEKTOPHBIX BEJIUYUH, IIPABUJI PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, PABUII HAXOKICHUS
KOOPJAMHAT BEKTOPA B MPOCTPAHCTBE, IIPABUII JEUCTBUU C
BEKTOPAMHU, 3a/IaHHBIMU KOOPINHATAMM.
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IIprmenenue Teopuu Ipy pEeLICHUH 3a1a4 Ha JEUCTBUS C
BEeKTOpamu. M3yueHne cKaasspHOTO MpOU3BEACHUS BEKTOPOB,
BEKTOPHOTO YPAaBHEHMS IPSIMOU U IIIIOCKOCTH. [IpuMeHeHne
TEOPHH IIPU PELICHNUH 3a/1a4 Ha ACUCTBUA C BEKTOPaMH,
KOOPJMHATHBIN METOJI, IPUMEHEHUE BEKTOPOB VISl BBIYUCICHUS
BEJIMYMH YIJIOB U pacCTOsIHUM. O3HaKOMIIEHHUE C
JT0Ka3aTeJIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM
PACIIOJIOKEHUH TPSIMBIX U INIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB

YYEBHO-METOAUYECKOE H MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMbI YYEBHOMU TN CIUAITINHBI

OcBoenne mnporpammbl  ydueOHOM  mucuumumasl OY/1.04 MaremaTuka
OpraHU30BaHO B YUeOHOM KaOMHETE, B KOTOPOM UMEETCS BO3MOKHOCTh 00ECIIEYUTh
oOyvaronumcsi cBOOOJHBIN nocTyn B MHTEpHET BO BpeMsi yuyeOHOTO 3aHSATHS U
MEepHOJT BHEYUEOHOM AEATENBHOCTH 00YUaIOIIUXCS.

[lomemienne kabuHeTa YyHoBiIETBOpseT TpeboBaHusM (CaHUTAPHO-3MHIEMUO-
norudeckux npaBusl 1 HopMatuBoB (CanlluH 2.4.2 No 178-02) u ocHamieHo TUIO-
BBIM O00OpYJIOBaHMEM, YKa3aHHBIM B HACTOAIIMX TPEOOBAaHUSAX, B TOM 4YHUCIE
CHELMATM3UPOBAHHON YUYEOHON MEOENbI0 U CPeCTBAaMU O0YUYEHUsI, TOCTATOUHBIMU
U1 BBIIOJTHEHUS TPEOOBAHUM K YPOBHIO IIOJITOTOBKU O0YYaOIIUXCSL.

B kaOuHere mmeercs MyJNbTUMEIUHHOE 00OPYAOBAaHME, MOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIbHOrO MpoLEecca MOTYT IPOCMAaTpUBaTh BU3YaIbHYIO
MHPOpPMAIMIO 10 MaTeMaTHKe, CO3/1aBaTh NPE3CHTALUH, BHAEOMAaTepUalbl, WHbIC

JTOKYMEHTBI.
B cocraB y4eOHO-METOIMYECKOTO M MAaTEPHUAIbHO-TEXHUUYECKOTO O00eCIeUeHMsI
MIPOTPaMMBI y4ueOHOI IV CLUATUTAHBI oy .04 MaremaTuka

MHOTO(YHKITHOHATHHBIA KOMIUIEKC MPETOIaBaTES;

—  HarasaHble TocoOusi (KOMIUIEKTHI Y4YeOHBIX TaOJull, IJIaKaTOB, MOPTPETOB
BBIIAIONINXCS YICHBIX-MATEMATHUKOB U JIp. );

—  uH(pOpPMaAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

—  DKpaHHO-3BYKOBBIE IOCOOMS;

—  KOMIUIEKT T€XHUYECKOW MOKYMEHTAaIlMH, B TOM YHCJIE TaclopTa Ha CPeACcTBa
oOyueHus, THCTPYKITNH 110 UX UCTIOIB30BAHUIO U TEXHUKE OE30MacCHOCTH;

- OoubMoTeuHbIi HOHSI.

B O6ubnnoreunsiii QoHJ BXOAAT y4EOHHKH, Y4€OHO-METOJAMYECKUE KOMILUICKTHI
(YMK), o6OecneunBatonue  ocBoeHue  yueOHoW — mucrumumasl  OY .04
MartemMaTuka, pPEKOMEHIOBAaHHBIC WM JOMYIIEHHBIE [JI1 WCIOJIb30BAaHUS B
MpO(ECCHOHATIBHBIX ~ 00pa30BaTENbHBIX  OPraHHW3aIUAX, PEATU3YIOMUX  00-
pa3oBaTENbHYIO TPOTPaMMy CPETHETO OOIIero 00pa3oBaHMs B MpEEIax OCBOCHUS
IITICC3 na 6a3e 0CHOBHOT'O O0IIIEro 00pa3oBaHMUS.

bubnmuoreunsit (oHA MOXKET OBITH JOIMOJHEH SHIMKJIONCIUSIMH, CIIPABOYHUKAMH,
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Hay4YHOM, HAyYHO-IIONYJISIPHOW M IPYTOW JIUTEPATypOU 110 MaTEMAaTHKE.

B mpouecce ocBoeHust mporpamMmbl yueOHOW AUCHMIUTUHBI «MateMartuka: aiareopa
M Hayajga MaTeMAaTUYECKOI0 aHAJIN3a; T€OMETPUS» CTYIEHTHI JOJDKHBI IOJYYUTH
BO3MOXXHOCTh JOCTyNa K 3JIEKTPOHHBIM y4e€OHBIM MaTepualiaM IO MaTeMaTHKE,
UMEIOUIMMCST B CBOOOJHOM JocTyne B ceTu VHTepHET (JIEKTPOHHBIM KHHIaM,
OpaKTUKyMaM, TecTam, MaTtepuanam EI'D u np.).
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1. Hanasia, A. A. Matemartuka : yueOHuk / A.A. JlanasiuH. — 3-e u3., Ucop. U JIOI.
— MockBa : UHOPA-M, 2019. — 544 c. — (Cpeannee mnpodeccuoHanbHOe
obOpazoBanue). - ISBN 978-5-16-102338-9. - Tekcrt : snexkrponnbii. - URL:
https://new.znanium.com/catalog/product/1006658 (nara oopamenus: 04.02.2020).
2. CmupHoBa, E. H. JlononHuTtenbHbIC IJ1aBBl MAaTEMATHKH : YUeOHOE mocoOue s
CIIO / E. H. CmupnoBa, H. B. Makcumenko. — Caparos : IIpodobpazoBanue,
2020. — 171 c¢. — ISBN 978-5-4488-0535-6. — TeKcT : 3JCKTpOHHBIH //
OnextpoHHo-6mOmorteynas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/91864.html (mata obpamenus: 18.05.2020). — Pexum
JIOCTYyTIA: /ISl aBTOPU3HP. TTOJIH30BATENCH.

3. AnmaroB, A. B. Maremartuka : yuebnoe nocodbue nist CIIO / A. B. AnmaroB. —
2-¢ uzn. — Caparos : [Ipodo6pazoBanue, A ITu Op Meaua, 2019. — 162 ¢c. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TekcT : OSIEKTPOHHBIA //
OnekTpoHHo-OubamoTeunass cucrema I[PR BOOKS : [caiit]. — URL:
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http://www.iprbookshop.ru/80328.html (mara obpamenus: 04.02.2020). — Pexum
JOCTYTIA: JJIsl aBTOPU3HP. TTOJIH30BATENICH.

4. boryn, B. B. IlpoekTHasi nedTeNbHOCTh MO MareMmaTuke. MaTeMarndeckui
aHamu3 : ydeOHoe mocobme g1 CIIO / B. B. boryn. — Capatos
[IpodobpazoBanue, Aii [lu Ap Menua, 2020. — 144 c. — ISBN 978-5-4488-0739-
8, 978-5-4497-0430-6. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema [PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/92639.html
(mara oOpamenus: 18.05.2020). — Pexum Jgoctyma: ajis  aBTOPHU3HP.
I10JIb30BAaTEIIEN
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