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PELIEH3HS
HA PABOYYIO IIPOTPAMMY

mmo muermmnune_ OJII1.01 Maremaruka cretansnocteit 09.02.07 MupopMaliHOHHBIE CHCTEMBI U
nporpavMmuposanus, 10.02.05 O6ecnieuenne uHGopMALHOHHOH 0e30IIACHOCTH ABTOMATH3HPOBAHHBIX
cHCTEM coCTaBIeHHyIo npenofasareieM Maremaruku 1KK 3opumoit Onproi AstexcalipoBHOM .

IIpencrapnennas Ha peueHsuio pabodas mporpamma o61eo6pasoBaTeNbHOM yueOHOH JIMCIHUITIIHBL
«MaTemarukay TIpeHASHAUEHA Vsl peallH3alluy cpejHero ofmero 00pasoBaus, ABISCTCH HACTHIO
TIPOTPAMMEI TIO/ITOTOBKH CIIEHHATHCTOR CPEHEro 3BeHa (Janee - IITICC3) B cootsercreun ¢ ®I'OC 10
CTICIMATLHOCTH W IPEMEpHOii TporpaMmoit 06ieo6pasopatelbHOl yaeOHOH MHCIHILITHHEL «MatemaTuka:
anre6pa 0 HaYaJa MaTEMATHYECKOTO AHANN3A, TEOMETPHS) C YUETOM TEXHATECKOTO IPOGUIIST TIOJIYIaEMOro
npodeccHoHANBHOT0 06pa3zoBaHHmsl.

PaBouas  mporpamMma  obuieoGpasoaTenpHoil  AucuuiuiEbl - «Matemarakay - BXOMMT B
ob1Icobpa3opatTe/ibHbIil  yueOHEIi MK ¥ COCTABJIEHA HA OCHOBE IPUMEPHOH  MPOrpaMMBbI
o61eoGpasoparensHoit yuebHol quctummEsr «MaremaTuia: arebpa n Havajia MareMaTHIecKoro aHam3a,
reomerpusy aprop MM, Bammaxos, ono6pennoit @TAY «DHPO» Muno6puaykn Poccun, 2015 u
DeJlepaNbHOT0  TOCYAAPCTBEHHOTO  00pa3soBaTelibHOT0  CTAHZApTa 110 CHCIHAILHOCTAM  CPENHCTO
IPo(ecCHOHANBHOT0 00pa3oBaHHsI.

PaGowast IiporpamMMa o06pela Ha 3ace[aHui OHKI0BOH komucony «MaTeMaTHIECKAX 1 €CTECTBEHHO-

HAYYIHBIX JIACIHILTHHY,

PaGouas mporpamMma, paccuurana Ha 252 waca, B T.4.140 yaca — TEOPETH4ECKHX sanaTui, 94 yaca —
MPAKTHYCCKUX 3aHATHIL,

ITporpaMma COJEPIKHT pa3fenbl: macnoptT paboueil HporpamMmbl ob1ieobpazoBaTenbHOH  yueOHnoH
JWMCIMIUIMHEL, CTPYKTypa M cofiepyande  o6mieo0pasopaTebHOi yueGHOM JIMCIUIUIAHEL, yCIOBHS
peanusanii pabodell nporpaMMel 061Ie0GpasoBaTeNbHON yYCOHOH JMUCIMINIMHDL, KOHTPOJbL H OLEHKA
Pe3yNETATOB OCBOSHMs 00IIIe06Pa30BaTENbHON Y4eOHON AHCHHUILIMHEL.

B nacropTe mporpamMMbl 0603Ha4eHE! 001acTh PUMEHSHHS Pabouet POTPaMMBL, MECTO IHCLHUILITHHRT
B crpyxrype [IICC3, uenu 1 3a/@un y4eOHOM IMCLUILITHEL — TPEOOBAHHS K PE3YTITATAM OCBOCHMA yuebHoli
JCIMIUIAHBL, KOJIMYECTBO YACOB Ha OCBOEHHE y4eOHOH JUCIIUIIIMHEL

Pasnen «CTpyKTypa ¥ cofiepkanie 001eo0pa3opaTe/bHol yIeOHOH UCIHMIIIHHLD) IIPENCTABICH:

- 06beMoM yuebHO MUCIUMIUTMHE! ¥ BUaMH yueOHOlH paboTh! 00yyaromerocs;

- TeMAaTHYECKHM IUIAHOM H COJEpIKaHHeM YueOHOH MJHCIMIUIMHBL, B KOTOPOM  pacKphiTa
TOCJIETOBATENBHOCTD H3YUEHHS PA3/ICIioB B TeM LPOrPaMMBI, COIEPIKaHNe yIeOHOr0 MaTepHalla, BbIICICHE!
TEOPETHYECKHE 3AHSTHS, YPOBHH OCBOCHHS JIU/IAKTHYECKHX CJIMHHIL, 00BEM ay/IMTOPHBIX YacoB.

B pasmene «YcioBuS peald3alMH TPorpaMmbl 00meobpasoBaTebHOM y4eOHOH JTIUCLHITTTMHBI)
0Go3Hayensl TpeOoBaHus K MHHUMAILHOMY MATEPHAIBHO — TEXHHYECKOMY U HH(pOPMATTHOHHOMY
obecneyeHnIo pean3alii JHCIHIIINHEL,

B pasgene «KouTponp M OIEHKA pe3ysNbTaTroB OCBOCHUA obieobpasopatesbHON  yueOHOMH
JIMCLIATIIMHBDY ONPEIeNeHbl Pe3ybTaThl 06yueHus (OCBOCHHbIC YMEHH, YCBOCHHEIC 3HaHusl), GopmMBI 1
MeTO/I5I KOHTPOJIS M OLEHKH PE3yJILTaTOB 00yYeHHUSL.

TemaTHKa TEOPETHYECKUXK 3aHATHH, (OPMBI U METOABI KOHTPOJIA U OLECHKH pe3yNbTaToB obyuenus
0BeCIEYHBAIOT HOCTIDKEHHE TIeTel 1 3a/1a4 yueGHOl AucIMIIMHEL «Maremarnkay.

PaGouast mporpaMma To auctumiune «Maremarnkay paspaboTaHHas HPENOAaBaTeieM MaTeMaTHKH

1KK 3opunoit Onbroit AnexcanfipoBHOH peKOMEHIyeTCs nnsptgﬁ&ﬁﬂéoﬁ“aﬂqsl B y4eOHOM mpolecce.
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1. HACIIOPT PABO‘iEﬂ NNPOTI'PAMMBbI
OBIEOBPA3OBATEJBHOU YYEBHOMW JUCTIATIJIAHLI

1.1. OGmacTe npuMeHeHHS NPOrPAMMBI: peajH3anus CPeJHero oOIIero
00pasoBaHus B TpeieIax [IPOrpamMMbl IOJTOTOBKH CIIEIHAIIMCTOB CPEJIHero 35eHa
(ITICC3) mo cnenwmambHOCTIM 10.02.05 Ob6ecmneuenue wunbopMannoHHON
OesomacHocTH — aBTOMATH3HPOBaHHbIX — cuctem, 09.02.07  MH]popMarmoHHble
CUCTeMBI U TIporpaMmmupoBanue. [IpuMepHo# nporpammoii ob1ieo0pazoBaTebHOH
yueOHoi aucHumiIuHbel «MaremaTrka: anrebpa ©M Hadana MaTeMaTHUEeCKOro
aHanuza, reoMeTpus» (asrop — M. H. Bawmarkos, poxTop (HU3MKO-
MareMaruiecKkux — Hayk, axajemMuk Poccuiickol akagemMun oOpazoBaHMs,
podeccop) Juist NPOPEeCCHOHATBHBIX 00PA30BATENBHBIX OPraHU3aLUH, € yIeTOM
TEXHUYECKOIO IIPOPMIISL [10J1yuaeMoro npodheccHoHaIBHOI0 00pazoBaHmsl.

1.2. MecTto puenuniaunsl B cTpykrype HIICC3:
Yuebnas gucrurumina  «MaTtematukay sBIseTcs  y4eOHBIM  IPEIMETOM K3
o0s3aTenbHON TpenMeTHOH obiactu «Marematuka u uH(popmarukay OIOC
cpeaHero ob1ero o0pa3oBaHUsl W HAIPABIEHO Ha JOCTHIKEHHE JIMYHOCTHBIX U
METANpeAMETHBIX — pPe3yIbhTaTOB  OOY4YeHHWs, BBINOJHEHWE TpeboBaHUA K
HPEJAMETHBIM pe3yiabTaTaM 00yUueHus.
1.3. O6mas xapakTepucTHKA YIeOHOM AHCHHIIMHBIS

MaremaTuka SBITSIETCS dynamenTanbHON o01eo0pazoBaTeTbHON
JIMCIUIIMHON  CO  CIIOJKMBIIMMCS ~ YCTOMYMBBIM  COJIEpIKAHHEM M OOLIMMHU
TpeOOBaHUSIMU K MOJIMOTOBKE 00YHAFOIIHXCS.

Ilpu  ocpoenmm  cneumansuoctn  CIIO  TexHmueckoro  npoduiei
IPO(hecCHOHaNBEHOro 00pa30BaHms MaTeEMATHKa u3ydaeTcs: Gojiee yriaybleHHo, KaK
npopuinbHas ydeOHas AUCIWIUINHA, YYUTHIBAIONIAS CHEUU(DHUKY OCBAWBAEMOM
CIETMAIbHOCTH. DTO BBIPAXKACTCSI B COACPKAHUU OOYUEHHS, KOIMYECTBE 4YacoB,
BBIICTISIEMBIX Ha M3Y4YEHME OTAENBHBIX TeM IIPOrpamMbl, INIyOMHE HX OCBOESHHS
CTylieHTaMu, 00beMe U XapaKTepe MPaKTHUCCKHX 3aHATHH, BHIAX BHEAYIUTOPHON
CaMOCTOATEIbHON pabOThI CTYIEHTOR.

OO61pe Lenu u3ydyeHus MaTeMaTHKH TPAJHIIMOHHO PEalu3ylOTCs B YETBIPEX
HAIPABJICHUAX:

1) obiree mipejcTaBieHre 00 HACAX U METOJAX MATEMATUKH,

2) MHTeNJIEKTyallbHOE Pa3BUTHE;

3) oBilazieHye HeOOXOIUMbIMHA KOHKPETHBLIMY 3HAHUAMH H YMEHUSMH;

4) BoCTIMTATENIEHOE BO3JIEHCTBHE.,

Coznepxkanue yueOHOM IWCHUIUIMHBL pa3pabOTAHO B COOTBETCTBHH C
OCHOBHBLIMH COIEPKaTeJIbHBIMU JIMHUSIMU 00YYEHHS MaTeMAaTHKE:

— ajreOpauyeckas JTUHUS, BKIFOUAIOIAS CHCTEMATU3ALMIO CBEIEeHIH 0 YMCax;
M3ydeHHue HOBBIX W o0oOlIleHMe paHee U3YYEeHHBIX olepanuil (BossejeHue B
CTEIeHb, W3BIICYEHHE KOPHA, JIOrapu(pMHUpOBaHHE, CHHYC, KOCHUHYC, TaHTEHC,
KOTaHI'€HC ¥ 00paTHBIE K HUM); U3yYeHHEe HOBBIX BHIOB YWCIIOBBIX BBHIPAKEHUH
(GopMyJ1; COBEpPIIEHCTBOBAHME IMPAKTHUECKWX HABBIKOB W BBIYMC/IMTENBHON



KYJIIETYpPBl, PACIIHpEHHEe ¥ COBEpILEHCTBOBaHME anrebpandeckoro amnrnapara,
c()OPMHMPOBAHHOTO B OCHOBHOH IIKOJE, M €ro IpUMEHEHWE K PEIICHUIO
MaTeMaTHUECKHX W MPUKJIAIHBIX 3a/1a4;

—  TeopeTHKO-(PYHKIHOHAIBHAS JIMHMS, BKIIOYAIOWIas CHCTEMATH3ALIHIO |
pacIIMpeHne CBeJcHrH 0 (YHKIHSIX, COBEPIICHCTBOBAHNE TPAPUIECKUX YMEHHIA,
3HAKOMCTBO € OCHOBHBIMH HJESIMW M METOJ[aMH MaTeMaTHYecKoro aHajns3a B
oOBeMe, IO3BOJSIONIEM HCCIIEAOBATh DJIeMeHTapHble (QYHKIMM M pelaTh
npocreiiiiye reoMeTpuueckue, (PU3MUECKue 0 Ipyrue NpUKIaHbIe 3a1aim,

— JWHMS ypaBHEHWH M HEPAaBEHCTB, OCHOBaHHAs Ha TOCTPOCHHH W
HCCIeIOBAHMN MaTeMaTHIeCKUX MoJIelel, repecekaromasics ¢ ajnredpanyeckonn u
TEOPETUKO-(PYHKIIMOHAIBHOW  JIMHHSMH M BKJIOYAKOINas — pasBUTHE U
COBEPIIICHCTBOBAHIE TEXHHUKM alreOpauvecKux Mpeobpa3oBaHuil YIS perneHus
ypaBHEHHMI1, HEPABEHCTB H CHCTEM; (OPMHUPOBAHME CIIOCOOHOCTH CTPOUTH H
MCCIIeI0BaTh TPOCTEHIIE MaTeMaTHYecke MOJENH TIPH PELIEHUN TPHKIAHBIX
3a7a4, 3a7a9 U3 CMEXHBIX U CIelHalbHbIX JIUCIHIIINAH;

— reoMerpuYeckas JIHHHS, BKIIOYAKOIIas HarlaAHble [PEACTaBlIeHHs O
IPOCTPAHCTBEHHBIX (PUIypax M U3yHdeHHe UX CBOHCTB, (POPMUPOBAHMC U Pa3BUTHE
IIPOCTPAHCTBEHHOTO ~ BOOOP&XECHUS, PA3BUTHE  CIOCOOOB  I€OMETPHYCCKHUX
M3MEPEHHH, KOOPIMHATHOTO H BEKTOPHOI'O METO/IOB JIIs PELEHUSA MaTeMaTHIECKIX
W IIPUKJIATHBIX 3a/1a4;

—  cToXacTUyecKas JUHMS, OCHOBAHHAS HA PA3BUTHH KOMOMHATOPHBIX YMEHHH,
TIpe/ICTaBIIeHAH 0 BEPOSITHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX
OKPYIKAFOIEr0 MUPA.

Msyuenne oOieoOpasosatenbHoll yueOHod aucumiuianbl  «Maremarikay
3aBepIuaeTcs MoABEIEeHUEM HUTOroB B (hopMe dK3aMeHa B paMKax MPOMEKYTOIHOM
aTTecTalK CTYJIEHTOB B IIpomecce ocBOeHMs ocHOBHON OI1 CIIO ¢ monyuenuem
cpennero obrero odpasosanus (ITTTKPC, TTTIICC3).

Heﬂn M 3aJa9H JHCHILJIAHBI — Tp@ﬁOBaHHﬂ K pesyjibTaTaM OCBOCHHM
JAHCHMITJITHHIBL

PaGodas mporpaMMa OpHEHTHPOBaHA Ha JOCTIDKEHHE CIIEAYFOLIMX LCICH:

JluunocTHbIe pe3yabTaThl 00yYeHus:

—  c(hOpMHUPOBAHHOCTD [PECTABIEHHH O MaTEMATHKE KaK YHHBEPCAIbHOM SI3bIKE

— HayKH, CPEJICTBE MOJEIMPOBAaHUs SBICHUH M IIPOIECCOB, MACIX U METOHAX
MaTeMaTHKH,

— TIOHHUMAaHHWe 3HAUMMOCTH MaTeMaTHKH /I HAyYHO-TEXHUYECKOTO Iporpecca,

—  cOPMHUPOBAHHOCTH OTHOIICHHUS K MATeMATHKe KaK K 4acTH 001IeUe/I0BETECKOM

—  KyJILTYphl Yepe3 3HAKOMCTBO C MCTOPHEN Pa3sBUTHs MATEMATHKH, SBOJIOLHACH
MaTeMaTHYIECKHUX UIeH;

— pasBUTHE JIOTHYECKOTO MBIIUICHHs, [POCTPAHCTBEHHOIO —BOOOpaXKeHwUs,
AITOPHTMHUYUECKON  KYJIBTYpPBI, KPUTHYHOCTH  MBIIUICHUS HA  YPOBHE,
HeoOXoauMOM [ Oyjymied  npo(ecCHOHANLHONH — JesITeNbHOCTH, YIS



POAOIKEHUs 00PA30BAHISI B caMO00pa30BaHMs;

OBlTaJIEHAE MATEMATHMYECKUMU 3HAHUSAMH W YMEHHSIMH, HEOOXOIUMBIMU B
MTOBCEJHEBHOW JKM3HH, JUISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHbLIX
JAVCHHUIUIME W JUCHMIUIAH  TIPO(ECCHOHANBHOTO [MKJIA, JUIsS  [10JYUYeHMs
obpazoBaHMs B 00JacTax, He TPeOYrOIMX yriuybleHHOH MaTeMaTHIecKoH
MOJITOTOBKH;

FOTOBHOCTD M CIIOCODHOCTE K 00pa30BaHHMIO, B TOM YHCIIE CaMOOOPA30BAHMIO,

Ha TIPOTSDKEHWM BCEM JKU3HH; CO3HATENIbHOE OTHOIICHHE K HENPEepPhIBHOMY
00pa3oBAHUIO KAK YCIOBHIO YCIEIHONU NpohecCHoHaabHoi U 0bIecTBeHHON
JESATEEHOCTH;

FOTOBHOCTB M CIIOCOOHOCTD K CAMOCTOSITENILHON TBOPYECKON U OTBETCTBEHHOM
JIesITEITLHOCTH,

TOTOBHOCTh K KOJUIEKTHBHOW pabote, COTPYJIHUYECTBY CO CBEPCTHHKAMH B
0Opa3oBaTelIbHOM, OOIECTBEHHO MONE3HOM, yueOHO-MCCIe0BaTENLCKOH,
IIPOEKTHOM W JIPYIMX BUIAX eI TEIhHOCTH;

OTHOIIEHHE K TIPO(ECCHOHANBHOH AEATENFHOCTH KaK BOSMOYKHOCTH YYACTHS B
peleHnuH JIMUHBIX, OOIIeCTBEHHBIX, IOCY/IaPCTBEHHBIX, OOIIEHALMOHAILHBIX
1pooIEM;

MeranpeaveTHbIe pe3yabTaThl 00y Ye M :

YMEHHUE CaMOCTOSITEIbHO ONPEAENSITh e  JISITEeIEHOCTH U COCTABIISTE IITaHb]
JACSTEIIbHOCTH, ~ CaMOCTOATENBHO  OCYIUECTBIATH,  KOHTPOJIHPOBATH W
KOPPEKTHPOBATH JEATENBHOCTD; MCIIONB30BATh BCE BO3MOIKHBIE PECYPCHI UIS
TOCTHIKEHHUsl IIOCTABJICHHBIX IeJled M peanw3alii I[LUIAHOB OesTelbHOCTH,
BBIOMPATH YCIICIIHEIE CTPATETHH B PA3JIMUHEIX CHTYALMSK;

YMEHHUE IPOJIyKTHBHO 00IATHCS U B3aMMO/IEHCTBOBATH B IIPOLIECCE COBMECTHOM
JICATCILHOCTH, YYUTBIBATE IO3ULUM APYTHX YYACTHHUKOB JIEATELHOCTH,
s dexTrBHO pazpeiarh KOH(QIUKTEL,

BJIQJICHIE HaBBIKAMM  I[103HABATEJABHON, yIeOHO-HCCIIEOBATENLCKON |
MPOEKTHON JIesSTeIbHOCTH, HaBBIKAMU pa3pelieHust IpobieM; crocobHOCTh |
TOTOBHOCTh K CaAMOCTOSTENLHOMY TOMCKY METOJOB PEIIeHHs] MPAKTHYECKHX
3a[a4, IPUMEHEHUIO Pa3JIMUHBIX METOIOB ITO3HAHMSL,

POTOBHOCTE M CIIOCOOHOCTH K  CaMOCTOSTENBHOH — MH(DOPMAIHOHHO-
MMO3HABATE/IbHOW

NEATEIbHOCTH, BKIIOYasi YMEHUE OPUEHTHUPOBATECS B PA3NIMIHBIX MCTOUHMKAX
MHpOPMALMK, KPUTHMYECKH OLEHHBATH M MHTEPIPETHPOBAThL HH()OPMALHIO,
IOJIy4aeMyI0 U3 Pa3TUYHbIX HCTOYHHKOB;

BJIaJICHUE A3BIKOBLIMU CPENCTBAMH: YMEHHE SICHO, JJOIHYHO W TOYHO H3JIAraTh
CBOIO TOUKY 3PEHHs, UCIIOJIL30BATh aJIeKBATHBIE I3BIKOBBIE CPEJICTBA,;
BjlaJIeHHe  HaBbIKAMU  [IO3HABATENBbHOM  pedIeKCHH  Kak  OCO3HAHMUs
COBEPIIAEMBIX JEMCTBMH M MBICIMTENBHBIX IIPOLECCOB, MX PE3YJILTATOB U
OCHOBAHWM, I'PAHML] CBOErO 3HAHUSI U HE3HAHHS, HOBBIX II03HABATEIBHEIX 3144
U CPEJICTB JJIS UX JOCTHIKEHHUS;



—  [eJIeYCTPEMIIEHHOCTE B [TOMCKAX W IIPUHSITHH pelleHHH, cooOpa3uTelbHOCTE 1
HHTYHIHS,, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX [PEJCTABICHUN; CIIOCOOHOCTH
BOCIIPUHHUMATH KPacoTy U FapMOHUIO MUPA,;

Ipeamernbie pe3yabrTaThl 00y4eHHUA:

~ c(OpMHPOBAHHOCTL TMPEACTABICHUIN O MareMaTHKe Kak YacTH MHPOBOH
KYJILTYpPBl ¥ MECTe MaTeMaTHKH B COBPEMEHHOH LUBHIIM3AIMH, CHOCODAX
OTTVICAHWSI SIBIICHUH peallbHOr0 MUpa Ha MaTeMaTH4EeCKOM SI3BIKE;

— chopMUPOBAHHOCTE TPEJICTABICHUH O MaTeMaTH4eCKHMX M[OHATUAX Kak
BAYKHEHTIIMX MaTeMaTUYECKUX MOJIEISIK, I[03BOJSIFOLIUMX ONKUCBIBATE U
W3ydaTh pa3Hble [POLECChl W SIBIEHHs; [OHUMaHUe BO3MOXHOCTH
aKCHOMAaTHIEeCKOT0 TIOCTPOCHUS MaTEMATHIECKUX TEOPHH;

— BAAJEHHUE METOJAMH JIOKA3aTeIhCTB M allOPUTMOB pEIIeHHHA, YMEHHE WX
[IPUMEHSITh, TTPOBOJUTL JlOKA3aTENbHBIE PACCYKIEHHUSI B XOJE pEeIIeHHs
3ajaq;

— RBJI@JIEHHE CTAHJAPTHBIMH  TIpUeMaMH  peLIeHMS  palMOHAIBHBIX U
UPPAIMOHANBLHBIX, ITOKA3ATENILHBIX, CTEIEHHBIX, TPUTOHOMETPHYECKHX
YpAaBHEHHH W HEPaBeHCTB, WX CHUCTEM; MCIOJIb30BaHUE TOTOBBIX
KOMITBFOTEPHBIX MpOrpaMM, B TOM YHCIE U1 [OMCKA IIyTH pelIeHus U
WJUTFOCTPAITHAHN PellleHus] ypaBHEHNI 1 HEPAaBEHCTB;

—  copMUPOBAHHOCTH npe/icTaBIeHUu i 00 OCHOBHBIX TTOHSI THSIX
MaTEeMaTHIeCKOTO aHaiu3a M MX CBOMCTBAax, BIAJIEHHE YMEHHEM
XapaKTepU30BaTh I[IOBEHeHHE (DYHKIHM, HCIONB30BAHHE IMOJYYEHHBIX
SHAHWH JJTS OTIMCAHUS M aHAJIM3a peallbHbIX 3aBUCHMOCTEH;

— BJAJCHAC OCHOBHBIMM MOHSTHSIMA O INIOCKMX M IIPOCTPAHCTBEHHBIX
reoMeTpudecKux (Urypax, MX OCHOBHBIX CBOHCTBax; c(HOPMHPOBAHHOCTH
YMEHHS PACIIO3HABATE MeOMETPUYECKUe (DUTYPhI HA YEPTEKaX, MOJEISAX U B
peanbHOM MHUPE; IPHMEHEHUE W3YyUEHHbIX CBOMCTB MeOMETPUYECKUX (DUIYp
u GopMyI JUIsl PEIlleHHs MeOMETPHUECKUX 3aad W 3aJa4 ¢ HPaKTHIECKUM
COZIEPIKAHUEM;

— ¢(hOpMHPOBAHHOCTE MPEACTABIEHUI O MpOLEeCcax M sIBJICHUSIX, HMEIOIINX
BEPOSTHOCTHBIM XapaxkTep, CTATUCTHUECKUX 3aKOHOMEPHOCTSAX B PEajbHOM
MHPE, OCHOBHBIX TTOHITHSIX 3JIIEMEHTAPHOU TEOPUH BEpOSTHOCTEN; YMEHHH
HAXOIUTh ¥ OIEHWBATL BEPOSITHOCTH HACTYIUICHUS COOBITUI B IIPOCTEHIIMX
MPaKTHIECKUX CHUTyalMsX M OCHOBHBIE XapaKTePUCTHKH CIy4alHbIX
BEIIUYHH;

— BllaJieHNe HaBBIKAMH HCIIOJIH30BAaHHUSI TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
NP PEIeHUH 3a/1a4.

1.4. llpoduasuas cocraBasiomas (HanpaBJIeHHOCTH) 00me0OpasoBaTENLHOH
AHCHHIJINHBI:



ITpoduneHoe obyuenwue JCTIATLTMHEI OCYTIIECTBIISIETCS Ty TeM
nepepacrpejeienus y4eOHbIX 9acoB, B 3aBHCHMOCTH OT Ba)XKHOCTH pazjieia TeM
CIICIMAIbHOCTEH.

Hucimuinba «MaremaTukay ¢ MOMOIIBI0 MEeXITPeIMETHBIX CBSI3EH CBs3aHa C
JPYTUMH 00111e00pa3oBaTebHBIMY Juciiiuiniavu «Duzukay, «Mupopmarukay, a
TalKe ¢ JuchuiimHamu «MaremaTudeckoro u ofIero ecTecTBEHHOHAYIHOTO
yaeOHoro mukiay u «O0enpodeccHoHaTbHOTO IHKIIAY.

1.5. KosimyecTBO 4acoB HA OCBOEHME MPOTPAMMBI X CHMITHHbI:
MaKCHMaJbHOM y4yeOHOU Harpy3ku obyyvaroierocst 252 4acoB, B TOM YHCIIC:
o0s13aTeNbHON ay M TOPHON yaeOHOU Harpy3Kku obydarouierocs 234 4acos.

1.6. HM3meHnenusi, BHeceHHble B pabo4yi0 NpOrpaMmMy IO CPABHEHHIO ©
NpUMEPHOH  MporpaMMoll 1o  o0meoOpa3zoBATE/ILHON  JHCHHMILINHE
«MatemaTuka »

l. VMmeHBIIEHO KOJIMYECTBO YacoB Mo Teme «Pa3BuThe MOHATHS UHCIIEN.
Januas tema sBisieTcs MOBTOpPEHHEM IPOTPAMMEl CpPEejIHEeH IIKOJbl W HABLIKH
paboThl ¢ JCHCTBUTEIBHBIMU YHCIAME 38KPETUISIOTCS B IPOLIECCE HU3YYEHHUS BCErO
Kypca «MaremaTukm.

2. Tema «Dynkuuu u rpaduku» U3ydaeTcst nocie TeMbl «PasBuTHE TOHSITHS
O YucHe», TaK KakK Iepe]  M3ydeHueM — CTCIEHHOM, ITOKa3aTelIbHOW,
JOTapu(pMUUYECKON U TPUTOHOMETPUUECKUX (PYHKIINH, I1eJ1eCO00pa3HO [TOBTOPUTE
MaTepHall M3y4eHHBI B CpemHeHd IikoJjie, a UMEHHO: TMOHITHEe (OyHKIHH, ¢
CBOMCTBA, CXeMy HccliefioBanus (PyHKIHH, npeobpa3zoBanue rpaduKkoB, U OTHPAsICh
Ha HEero, M3ydarTbh CBOHCTBA U TrpaduWKu  CTENeHHOW, I10Ka3aTelbHOMH,
J0rapu(pMUYECKOR ¥ TPUTOHOMETPUIECKUX (DYHKIIUIA.

Tax kak wu3ydeHue CTENEHHON, M0KA3aTeNIbHON, JOrapu(GMHIecKod W
TPUrOHOMETpUYeCcKHX (YHKIUH 3ammaHupoBano B Temax: «KopHu, cremenu
norapu(mb 1 « OCHOBBI TPHTOHOMETPHIY», TO KOJIMUECTBO 9aCOB TeMbl «DyHKIMN
U TpaUKN» YMEHBIICHO W PACIpe/iesicHO Mexay Temamu: «KOpHH, CTENeHH W
norapumey 1 «OCHOBbBI TPUTOHOMETPHUI.

3. CokpalleHo KOJIIMIeCTBO YaCOB M0 TeMaM:

«IIpsiMBIE M [IJIOCKOCTH B IPOCTPAHCTBEY

«Kombunaropuxa.

«YpaBHEHHUS] 1 HEPABEHCTBA»

4. KonuyecTBo 0cBOOOAUBIINUXCS YACOB OBITO pacIipeie/ieHo Ha CIIe/ Iy oIIHe
TEMBI:

«MHOTOTPaHHUKH U KPYTIIbIE TEeay

«Hauana MareMaTnyecKoro aHaau3a

«MHTerpan u ero mpUMeHEeHHUs»

[Ipu u3yuyeHMM JAHHBIX TEM CTYJEHTBI WCIBITBEIBAIOT TPYIHOCTH, ITOITOMY
[esecoo0pasHo YBENHYUTh KOJIMUYECTBO YACOB HAa M3Y4YEHHE JAHHOTO MaTepualla.
Tak ke [maHHBIE TeMBbl CIy)XaT OCHOBOW TIpH M3YYCHHM JUCLMILIHH
«MareMaruyeckoro # 0OIIEro eCTECTBEHHOHAYYHOTO YYeOHOTO ITUKIA» W
«O61enpodeccnonanbHOro MUKIa.



2. CTPYKTYPA 1 COAEPKAHUE OBIIEOGPA3OBATEJBHOM
YYEBHON TUCHUTIJIMHBI

2.1. O6bem obmeobpazoBaTeNbHOH Y4eOHOH AMCHMIUIMHBI H BHALI y4eOHOI
paboThI

Bua y4ebHoii paboTsl Obvem uacog

MaxkcumanabHas yaeOHast Harpy3Ka (Bcero) 232
O6si3aTenibHAas ayiuTOpHAas yyeOHas Harpy3ka (Bcero) 234
B TOM YHCJIE:

MpakTHUeCKHe 3aHITHS 64

KOHTPOJIbHBIE PadOThI

KOHCYJIbTAllUU 8
IIpome:kyTouynas arrectauus B dopme
- NUCLMEHHbIL IK3AMEH 10




2.2. TemaTu4ecKuii NJIAH M cojepkanue 00uieodpazoBaTeJbHOH y4eOHOM

JAACOHITJIHHBI

Haumvenosanme

pa3aeaoB H
TEM

Copeprxanue yaedHoro Marepuaa, jadboparopusie u
npakTHIecKue padorsl

OoBem
YacoB

YpogeHn
0CBOEHMSI

1

2

4

Beenenue

Maremaruka B HayKe, TCXIHKE, HKOHOMHKE,
HHGOPMATTHOHHBIX TEXHOJIOIHSIX " PaKTHYECKOH
JesrensiocT. Lemn u 3amays M3ydeHHsl MaTeMaTHKH [1pH
ocBocHuU crienuaisaocTe CITO.

I

Tema 1.

PasBurTHe NOUATHS 0 YHCIE

Llenrie ¥ panoHaabHble Ynca. JledcTBUTCILIbIE YUCITa.
[pubnuscennovie gorducienis. Komnnexcnvie yucid.

Hpmcm HYyecKue 3aHAnis

ApudMeTHUCCKHE ICHCTBUS Ha)[ YHCIAMU, HAXOJICOCHUE
APUOIUNCENNBIX  3Hauenutl  GeNUtUuH U NOZPEUHOCMEel
gbIYUCACHUI (ADCOMOMHOL U OMHOCUMENbHOL), CPABHEHNE
YHCIIOBBIX BhIPAXKEHUH.

Lpubnuoicennvie  euivUCICHUA U PEUICHUS  RPUKIAOHBIX
3a0ady.

Tema 2.

OyHKONH , UX cBoiicTRAa U rpaduKH

Oynxnmuu. O6nacTk onpeneicHus 1 MHOXKECTBO 3HAUCHHMN;
rpaduk PyHKIHH, TocTpoeHie rpapukoB (yHKIHIH, 3aJaHHEIX
Pa3TUUHBIME CIIOCODAMHU.

CpoiicrBa  (pyaxkmun.  MOHOTOHHOCTb,  YCTHOCTD,
HCYETHOCTE, OTPAHHYEHHOCTD, IEPHOANYHOCTE. [TpomMeiyTKH
Bo3pactanus © yObipamusi, HauOONLIIEC M HaUMEHbIIee
3HAYEHHSI, TOUKH 3KcTpeMyma. | padudeckas HHTEpIpeTaLysl.
[Tpumeprl  (DYHKIMOHAIBHBIX 3aBHCHMMOCTEH B  pealbHBIX
mpoleccax o SIBICHUAX. ApH(MeTHUecKHe olepaluH Hal
Gyaxouavu. Crnoxunas Gyaxius (komiosunus). [lonwamue o
HenpepbiGHOCHU (IYHKYUL.

Ipeobpasosanus rpadukos. llapamienbHblid HepeHOC,
CHMMETPHSI OTHOCHTENLHO OCell KOOpOWHAT H CHMMETPHS
OTHOCHTEJIBHO HAaYalla KOOPMHAT, CHMMETPHSI OTHOCHTEIIBIO
IpIMOM V= X, PACTSIKEHME U COKATHE BJIONB OCEH KOOPIHHAT.

Obparusie pynkuun. Qonacmes onpedenenud u 0bnacme
sHavenut 06pamnoil Qynxyuu. I padux odbpaminoil yuxyuu.

Hpakm uvecKkue 3anAmui

[lpuMepLl  3aBHCHMOCTEH  MEXIy TICPEeMEHHBIMH B
peaibHBIX IPOIEeccax |3 CMEKHBIX JMcLMILIMH. Onpenenenue
¢Gyuxnmii. lloctpoerme w urenme rpauxoB (QyHKIHI.
HccnenoBanue Gy HKIH. CpoiicTBa JIMHEHHOH,
KBaJIPATHIHOH, KyCOYHO-TMHCHHOH H  IpoOdHOIHHEHHON
(pyukimit.  OOparHele  QyHKIEM W HX  Tpa(pUKLL
[Ipeobpazopanus rpapuka (yHKIHH.

[IpukiagHple 3a1a9u.

Tema 3.

Kopnu, crenenu u jgorapupmnl

36

Kopun u crenenn. KopHy HarypanbHOH CTEIEHH U3 YHCTIa
¥ X cBoifcTBa. CTENeHH ¢ pallHOHA/IBHBIMHE [TOKa3aTeIAMH, HX




cpoifcrea. Cremenn ¢ AeHCTBHTCABULIMH IT0KA3aTCISIMU.
Ceoticmea cmeneHu ¢ OeLCMEUMENbHBIM  NOKA3ANENEM.
Crenennast  (yHxums — e€  cBoiicra  u  rpaduk.
WppanuoranbHele  ypapHeHHss MW HepabeHcTBa. CHCTeMBI
HppanuotansueX ypaBuenui. Ilokasarenbhas (yHkims eé
ceoifctea w rpaduk. [loxasarenbuple ypaBHeHMs U
HepaBeHcTBa. CHCTEMBI TOKa3aTeJIbHbIX YpaBHEHHH.
Jlorapudm. Jlorapugm YHCJIA. OcnogHoe
norapupMUUEcKoe TOMKIECTBO. JlecssTuuHble W HaTypallbHbIE
norapudmet. Iparmnma gefictruit ¢ morapudgmamu. [lepexos k
nosomy ocnosanuio. Jlorapudmudeckas (ynxums, cf
ceoiictea u rpaduk. JlorapudpmMuueckue ypaBHEHHS |
HepaseHeTBa, CHeTeMbl JIorapi(MHUECKUX YPaBHEHHH.

IlpeoGpaszoBanue ajredpandecKux BBIPAKEHHIL.
[Tpeobpazosanre palHOHANBHEIX, HPparHONaNLILIX
CTENEHHBIX, MoKa3aTeIbHbIX " norapupMUIECcKuX
BBIP@YKEHH .

]Ip(mmu YeCKUE 3AHAMUA

12

Brrurcienne u cpaBHenue kopueit. Beimonnenue pacueros
¢ paaukasamy. Haxosienwe 3HadeHHM# cTemeHed ¢
palMoHaANBHEIME  TToKaszareisavMu.  CpaBHeHue — creneHeil.
[TpeobpazoBanust BEIPAKEHHH, COMEPIKAIITX CTEIIEHH.

Pemenue npukmaaHbix 3a/1a4.

Haxoxxaenne 3HaueHHi norapugma MO0 MIPOU3BOJILHOMY
ocHopaHMiO. llepexos OT OXHOTO OCHOBaHUA K IPYyroMy.
Berumcrnenne u cpasienue sorapudpmos. Jlorapudmuposanue
W IIOTEHIIMPOBAHNE BBIPAIKEHUIH.

Omnpenenenue CTEIIEHHOHH, oKa3aTebHOH "
norapupMudeckor  Gyuximi.,  CrolictBa  u  rpaduxu
CTENeHHO, moka3aTenpHod W morapudmuuccKol QyHKIMI.
[Ipecobpazosarust rpadukos QyHKIHI.

[TpuknagHble 3a1a4H.

WpparwonaiibHele, 10KasaTelnbHbIe, Jorapu(pMuiccKue,
YPaBRHECHHS, HEPABEHCTBA M CHCTEMBb! yYpaBHEeHHH. OCHOBHBIE
MIpUeMEl pellleHus ypaBHeHHH. PeineHue cucreM ypaBHEHHH.
Hcnons3osanue coifcT u rpadukoB QyHKIMH AT peIICHus
YPaBHEHHI 1 HEPABCHCTR.

[TpubikeHHBIE BBIUKACIEHWS W PEIIEHUS MPHUKIAIHBIX
3a1a4.

Tema 4.

HpHMLIe H ILTOCKOCTH B MPOCTPAHCTBC

18

AkcHOMBI ~ cTepeoMeTpHH. B3auMHOE — paclolio)KeHHe
NPSMBIX B I[pocTpaHcTBe. B3auMHOE PACIIONOKCHUE PAMBIX
U IIockocTeil B mpocrpaHerse. IlapamiensHOCTh NPSMBIX U
miockocTed. TeTpasmp M mapamielienune). Yroil Mexay
upsmpiMu.  lepnenaukynapuocts. llepnenguxynspuocth
OPAMOM M TUIOCKOCTH. YT0JI MeXAy IpsSMOH M IJIOCKOCTEIO.
JIByrpanubii yrou. [lepneniuKynapuocTs IIOCKOCTEH.

['eomeTpuyeckue npeoOpazoBaHHsl IIPOCTPAHCTRA!
napauleNbHBI  IEPEHOC,  CHMMETPHS  OTHOCHTENBHO
[JIOCKOCTH.




[TapaienbHoe MPOEKTHPOBAHHE. Tnowaods
opmo2oHaneroll npoexyuu. M3o00paxenue mpocTpaHCTBEHHBIX
uryp.

]Tpmcm HYeCKUe 3AHAMUA

ITpusHakn B3aUMHOI'0  PACHOJIOKEHHST MPAMBIX. YTOJ
MKy TpsSIMBIMH. DB3auMboe pacmoioiKeHHe MPSAMBIX U
mockocreil. Ilepnenaukynsap W HAKJIOHHAS K IUIOCKOCTH.
Yol MEKIy MpIMOH H INIOCKOCTBIO. TeopeMbl O B3aUMHOM
pPacTIoNOKEHHH NPAMOH M IUIOCKOCTH. Teopema o Tpex
LEPIEHIUKYIIspax.

[Tpusnaku 1 CBOMCTBA IapauieNbHBIX 7
HEPIEHIMKYIIPHBIX IIIOCKOCTEH.

Paccrosiime OT TOYKH JIO IJIOCKOCTH, OT HPSMOH JI0
OJIOCKOCTH, PAcCTOSHHE MENJIY IUIOCKOCTSIMH,  MEKIY
CKPEHIMBAIOIMMHUCS  TIPSIMBIMH,  MEXIY IPOU3BOJILILIMA
(purypamMu B IpocTpaHCTRE.

[TapajuienbHoe IPOEKTHPOBAHKE | ero cBoiicTra. Teopema
0 RIOWAOU  OPMOLONAILHOL  NPOEKYUL  MHO20V20NbHUKA.
B3auMioe paciioyioxeHue IpoCTpaHCTBEHHBIX (PUIyp.

Tema 5.

OcHOBLI TPHTOHOMETPHH

28

Papuannas mepa yrma. Onpezesienue cunyca, KOCHHyca,
TalreHca ¥ KOTaHI'eHca yIiia.

Dopmyliel puBe/eHUs. TPUTOHOMETPHYECKHE TOXIECTRA,
MDopmybl ciiokeHus. CHHYC, KOCHHYC W TAHTECHC IBOHHOTO 1
[OJIOBHHHOTO yriioB. CyMMa B pa3HoCTh CHHYCOB, CyMMa |
PasHOCTH KOCMHYCOB.

TpuronomeTprueckie QyHKIIMHA UX CBOHCTBA U TPa(UKH.
Mcenenopanne TpUrOHOMETPHYCCKHX (DYHKITHIA.
[IpeobpazoBanne TPHrOHOMETPUYECKUX (DYHKI[HI,

[Toustrust apkCHHYC, apKKOCHHYC, ADKTAHI'€HC U
ApPKKOTaHTeHe Juclia. Pernenue npocTerImmx
TPUTOHOMETPHYECKUX YpaBHEHHN U HepaBeHCTR. [ [pumepnl
peleHns TPUTOHOMETPUYECKHX YPABHEHUH W CHCTCM
YPaBHUCHHA.

Hp(lell YecKue 3aHAnUA

Pajmansbelil METOR M3MEPCHHS YITIOB BPALICHUS H CBSI3b C
I'PaJlyCHOM MCpOTA.

OCHOBHEIE TPHUIOHOMETPHUYCCKHE TONKIECTBA, (HOPMYJIBI
CJIOXKEHUS!, YJIBOCHUS, MPUBEJIEHUS], MPeoOpa3oBaHue CYMMbI
TPHIOHOMETPHIECKHX (GyHKIMI B IPOU3BEICHHE,
npeobpasoBaHne  MPOU3BENCHHS  TPHTOHOMETPHUYECKHX
(YHKIHH B CYyMMY.

OOpatupie TpuroHoMerTpHueckue (YHKIHH: apKCHHYC,
apKKOCHHYC, apkraHrenc. lIpocreiinme TpuronoMeTpuieckne
YypaBHEHHS M HCPABRCHCTRA.

Onpenenenne TPUIOHOMETPUUIECKHX (ymKIumii.
[Toctpoenne u urenue rpaduxos ¢yuxmuit. Mcenemosanue
(Gynxmu. CpolicTBa U TpadUKH CHHYyCa, KOCHHYCA, TAHICHCa
u Koraurenca. OOpaTHBIE TPUIOHOMETPHYECKHUE (DYHKIHH.
IIpeobpazoBanus  rpaduka  Qyokuun. [apMoHHUYecKHe
kosebanust. [ [puknanmsie 3amadn.




TpuroHoMerpudeckne  ypaBHeHHs] M HEPABSHCTBA.
OCHOBHBIC ~ TPHEMbl  PELIEHHs  TPHIOHOMETPHYECKHX
ypasHenuii. Pemenme cucrem ypasHenui. Menomb3opamnue
CBOHCTB ¥ rpapukoB (YHKLHI JUIsl PENIEHHs] yPaBHCHHH
HEPABEHCTB.

Tema 6. Kombunaropuka. 8
OcCHOBHBIE MTOHATHSI KOMOMHATOPUKH. 3aaui Ha 10)ICUET
quciia pasMerieHmid, IepecTaHoBOK, codeTanuii. Pemenne
sazay na nepebop Bapuantos. Gopmyia Onaoma Herorona.
CpoitcTra OUHOMHHATLHBIX KO3DQUIHCHTOB. Tpeyroanunk
[Tackans.
lpaxkmuyueckue 3anamius
ITpaswna komOuHaTopukn. Pemenne KoMOMHATOPHEIX
sajad. PazMeleHus, COucTanus U 1IepecTaHOBKH.
ITpukiaiHbIE 38/1a4H.
Tema 7. KoopiMHATBI M BEKTOPDI 16
[psimoyrosipHast  (IeKapToBa) cUcTeMa KOOpJMHAT B
mpocrpancTee. Dopmylia PacCTOSHESI MEKIY JBYMS TOUKaMH.
YpaBueHus cpepbl, nI0CKOCMU U NPAMOLL.
Bexropnt. Mojyns  BexTopa. PaBeHCTBO — BEKTOPOB.
CrnojkeHre BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
PasnoykeHre BEKTOpa M0 HAIIPaBIEHHSIM. Y TOI MEXLY ABYM:I
Bexropami. [Ipoexius BekTopa Ha och. KoOpHHATEI BEKTOPA.
CraasipHOe IPOU3BE/ICHUE BEKTOPOB.
Mcnonp3zoBaHue KOOPAMHAT W BEKTOPOB IIPU PEIIEHHH
MAaTeMaTHUSCKUX U NPUKIIAIHBIX 3a/184.
Hpaxkmuyeckue 3aHAMUA
Bekrtoprr. [edicTBra ¢ BekTopamu. [lexapTosa cucrema
KOOP/IMHAT B IIPOCTPAHCTBE.
Paccrogaie MeXmy Todykamu. JleHcTBHS ¢ BEKTOpPaMH,
3a/lAHHBIMH  KoopauHaTaMu. CKalsipHOe  IPOM3BEEHUE
BEKTOPOB. BekTopHoe ypaBHEHHE IPAMOH H IIOCKOCTH.
Mcmonn3oBaHue BEKTOPOB 1IPH  JIOKA3aTCILCTBE TEOPEM
CTEPEOMETPHH.
Tema 8. MHororpanHiKHi H KPYIJIbIE T 34

IlpocrpancTBennbie  Tema. Bepmmsel, pebpa, rpanu
MHOTOrpanHuka. Paseepmra. Muozozpanusie yenvl. Buinykivie
muozoepannuxu. Teopema Dilnepa.

ITpusma. llpsmas u  waxnonnas npusma. [lpaBunbmas
npusma. [apamenenunen. Kyo.

[Tupamuyia. [papuiibHas THpaMHAA. Y CEUEHHas IUPaMU/a.
Tetpannp.

CumMeTpun B KyOe, B MapaulellelIHIEe, B IpU3ME H
MTHPAMHUJIE.

Cevenus kyda, TPU3MBL X IHUPaMKJIBL

[IpejicraBienue O  MPaBUIbHBIX — MHOTOIDAHHHKAaX
(TeTpanape, Kybe, oxTavIpe, TOJEKadAPE H HKOCAIIPE).

Llummnap u KoHyc. YcedeHubli koHyc. OCHOBaHUE, BRICOTA,
fokoBas TOBEPXHOCTH, O0Opasyrolas, pa3BepTka. OceBble
CEUeHHs U CEUCHIS, apallie/IbHbIe OCHOBAHHIO.




IMlap wu cdepa, ux cewyenwms. Yactu mapa u chephl.
Kacarensnast mimockocts K cdepe.

Obsem u ero wusmepenue. Popmyns: obbema Kyba,
IPAMOYIOJLHOTO — Napaulesenunesa, OPH3MBL,  ITHITHHIPA.
Dopmyiiel 00BEMa IMPAMEIBL B KOHYCA. DOpMYIIBI MIOIAIN
HOBEPXHOCTENH NMIMIAPaA U KoHyca. DopMyliel obbema mapa u
IJIOITaH chepEL.

llomobue Ten. OrTHOmEHHS IUIOMAAEH TOBEPXHOCTER u
00BEMOB ITOTOOHRIX TEJT.

Hpmcnm HCCKHE 3AHAMUA

12

Pazmuunbie BU/IbI MHOTOTPAHHHKOB M TeJ1 Bpamenus.. Mx
nu3o0paxenus. CedeHHs, Pa3BEPTKH MIIOTOTPAHHUKOB H TEll
spauienud.  Ilnoma s nosepxmocTH. Bujibl cummerpuii B
IPOCTPAaHCTRE.

Peiuenne 3amaq Ha HAXOK/IEHHE IEMEHTOB
MIOTOTPAaHHHKOB W T€J BpalleHUs. Belaucienue miomanei u
00BEMOB.

Tema 9.

Haugana MaTeMarugeckoro agaamsa

34

IlocaeqoBarensHocru. llocienoparelibHOCTH W HX
cpoictea. llpenen  nocnenosarensHoctu.  llpemen  u
HelpeppBHOCTE (yHKIMH, OCHOBHEIC CBOWCTBA IPEJIEIIOB
(yHKuMH. 3aMeuarenbHbIC IPeaersl. BEaHCICHIE IIPE/ICIOB.

IMponspopuas. llomsatre npouspojnoi. ['eomerpuydeckuit
¥ MEXAHHUCCKHN CMBICI 1IPOU3BOAHOM. [IpaBuia n hopmysibl
maddepernnpoBanus GyHKIui., YpaBHeHHe KacaTeNbHOH K
rpauky QyHximd. [Tpunoxkenus npou3BOAHON K PEIIEHHIO
(pusmueckux  samad.  Tlpumencnme — MPOM3BOIHOM K
UCCIENOBAHUIO  (DYHKIIHH H  TOCTPOCHHIO  IPa)UKOB.
IIpouseoodnvie odpamuoil dyukyuu u KOMIOIUYUL QYHKYUL,
Bropas mpousBogHas, €€ I'eoOMCTPHYECKHH © (DPU3HUECKMI
cMplcr. [onsatue nuddepennnana.

IIprMepEl HCIIOJIB30BAHHSI [IPOU3BOJIHON I HAXOMKICHUS
HAMJIYYIICro PCUIeHHs B IPUKIaANLIX 3agadax. [laxoxnenue
CKOPOCTH JIJIsI IIPOLECCa, 3aaHoro (GopMyIol i rpadukom.

Hp(ll{ﬁl uyecKue 3aqnAmuUA

10

Uucnosast 1nocieoBaTelIbHOCTh, CIIOCO0OBI ¢¢  3amaHus,
BLIYHCICHHSA  WIEHOB  nocienoBaTenpHocT.  [lpemen
nocuenoparelibHocTH. Boruncnenue npenenos. llpuMenciune
3aMevare/bHbIX IPCIEIOB.

ITpousBonHas: MeXaHMYECKHI M TeOMETPUYECKHH CMBICI
IIPOU3BOJHOH. YpaBHeHHE KacaTelsHOH B 0O0IIeM BHIE.
Ilpasria u  Qopmynsl  juddepenuupoBanus, TabIHIIA
NPOHM3BOJMHBIX  3JIeMEHTapHbIX Gyuknuil. Mecnemosanue
(GyHKIMH ¢ noMompIO  Tpom3BoAHOH.  Haxoxpenue
HanOOIIBIIEr0, HAMMEHBIIETO 3HAYCHHS M HKCTPEMATBHBIX
3HAUeHUH  (QyHKOHM, HaxXOMJICHHe  ToueKk  Ieperuda,
IIPOMEXKYTKOB BBIIYKIOCTH W BOrHyTOCTH. [IpuMencnme
IIEPBOH U BTOPOH IIPOM3BOJHBIX IPH PEIICHUH (PH3MUCCKHX
3a/1a4.

Tema 10.

Hurerpaj u ero npuMenenme

24

llonsrne neproobpaznoit.  CpoiicTBa mepBOOOpa3HOiL.
Heonpenenenustd  uHrerpan.  OcHOBHBIC — TaOJIHUHBIC




HHTETPAIIDL WuTerpupopanne TTO/ICTAHOBKOH.
WMurerpupoBanue 1o dacTsaM. lIprIoKeHus HeolpeaenéHHoro
uHTerpana. OnpeeséHublid HHTErpal U €ro reoMeTPHYECKHH
cMbicil. OCHOBHBIE CBOWCTBA BLIYMCIEHHS OIPENEICHHOrO
HHTCrpaa.

[ IpuMeHeHus OIPENCAEHIIOr0 HHTErpala K PEIieH IO
| mpaxkTHYeckux 3aj1a4. Murterpanpnas gopmyiia odbema.

Hp(!Kﬂl HYecKUe 3(HAmUA

Warerpar u meppoobpasnast. Beiuucienne Tabiimunbix
wHTerpajioB. MHTerpapoBanne Mo 4acTsaM U H0/ICTaHOBKOM.
Teopema Herotona—IJleiibuunna. [ [puMenenne uurerpaia K
BLIYMCIEHHIO (DH3UTeCKIX BEIMUUH M [JI0MIAJEH.

JIeMeHThI TCOPHH BePOSITHOCTEH H MATEMATHYECK O 12
Tema 11.
CTATHCTHKM,

DaeMeHThI TeOPHH BEpOSITHOCTEH. CobritHe,
BEPOSTHOCTE  COOBITHS, — CIOMEHHE M YMHOJKEHHE
BepositHOCTeH.  [lowamue o He3aGUCUMOCIU  COObLLMUI.
Jluckpemuas cayuaiinas eeaudund, 3aKon ee pacnpedenens.
Yucnosvie  Xapakmepucmury — OUCKPEMHOLU  CAYHALUHOU
genuqunel. [lonsmue o 3axone HobLUUX YUCel.

DJIeMeHThI MaTeMaTHYeCKoi CTATHCTHKH.
IlpejicTapienne JaHHBIX (TaOMUIBL, jMarpammsl, rpaduku),
2eHepanbHas COBOKYNHOCTD, gb1O0pK, cpednee
apugpmemuveckoe,  Mmeduand.  lowsmue o  sadaudax
MAMEMAMUIECKOU CINAMUCTIUK.

Peuwtenue  npakmuyeckux — 3adad ¢ ApuMenenuem
GEPOAMIOCHINBIX MENOO0E.
Ipaxkmuyueckue 3anamus
Knaccuueckoe onpejelieHHe BCPOSATHOCTH, CBOMCTBa
BEPOATHOCTEH, TEOpEMa 0 CyMMe BepOSITHOCTEH. Boluucienne
BeposTHOCTeH. [IpHKIagHeIe 3anaun.
[Mpepcrapienye YMCIOBEIX JanubIX. [Ipukiiajinbie 3a)/1aum.
Tema 12. YpaBHeHHsI H HEPABCHCTBA 12

YpaBuenuss w cHCTeMbl ypaBHeHmil., Panmonanbbble,
UppaloHaIbLHbIC, I0KA3aTE/ILHEIE

W TPUI'OHOMETPHYECKME  YyPaBHEHHS W CHCTEMBIL
PaBHOCHIBLHOCTh YpaBHEHHH, HEPABCHCTB, CHCTEM. (JCHOBIHLIC
[PUEMBl UX PEIICHUS (Pa3/JoKEHHEe HA MHOMKHTCIIH, BBEIECHHE
HOBBIX HCH3BECTHBIX, ITOJICTAIOBKA, Ipa(hHUECKHl METO/).

Hepagencraa. Painonansusle, UppalliOHalIbHEIE,
MoKa3arejbHble W TPUIOHOMETPHYECKHE  IHCPABCHCTBA.
OCHOBHEIC IIPHEMBI HX PEIIEHHS.

Henonpszosanue cBOiCTB M rpauxkoB (pyHKIUA NpH
pemieHuy ypasHeHuil u uepaseHcrB. MeToj HHTEPBAIOB.
M3obpaskenne Ha KOOPIHHATHOM ILIOCKOCTH MHOMKECTBA
pellleHHH ypaBHEHHH W HEPABEHCTB C ABYMsI IICPEMEHHBIMH H
HX CHCTEM.

Hpaxmu YeCKHe 3AHAMUA

Kopuu  ypaBienwii. PaBHOCHIBHOCTH — ypaBHEHHH.
[IpeoOpazoranne ypaBHEHUI.
OcHOBHBIE IIpHEMBI pelleHHs ypaBHeHHH. Pemenne

CHCTEM ypaBHEHUH.




MenonszoBanne cpoiicts u rpagukoB (QpyHKIHE 1
pEIIeHus ypaBHEHUH U HEpaBeHCTB.

[TpumeneHre MaTeMaTHYECKHX METOJIOB JUISl PEIIeHHs
COJIEPKATEINILILIX 3a/lad M3 PasIiMyHbIX oOJylactell Haykuw W
IPaKTHKH.

Wurepriperanms pesylibTara, yueT peanbHBIX
OrpannyeHni.

Koncynbramun 8
JK3aMeH 10
Bceero: 252

JUist xapakTepHCTHKH YPORHS OCBOEHHS yUeOHOI0 MaTCpHATa HCIIOMB3YIOTCS CIIC/IYIOMUE 0003HauCHus:
— 03HAKOMMUTCILHBIHN (y3HABAHME W3YUYEHHLIX 00BEKTOB, CBOWCTR);

— PEIPOJYKTHBHEIA (BBINOJIHEHUE ACATEILHOCTH 110 00pa3ily, HHCTPYKITHH, METOJ[HYECKHM
PCKOMEHIAIUAM WK M0, PYKOBOACTBOM IIPEIO/IaBaTens);

— [IPOIlyKTUBHBIH (IITAHUPOBAHKE U CAMOCTOSITE/ILHOE BBIIOJHEHHE ACATCILHOCTH, PEIICHHE
IPOONEMHBIX, CHTYaIMOHHBIX 3a/IAHHH),




2.3 Xapa]{CTe]]HCTHKa OCHOBHBIX BHIOOB y‘leﬁHOﬁ JCATCIABHOCTH Oﬁy‘laIOI_HHXCﬂ

Copepixanue o0yuenus

lepmc’repucnm:l OCHOBHBIX BH/IOB JesTeJbHOCTH Oﬁ)"li'll()l_[!ll}((:ﬂ
(1na ypoBHe yueOHBIX JlcHCTBHE)

Berenenue :

O3zHaKOMIEHUE ¢ POTBK MATEMATHKH B HAYKE, TEXHUKE, 3KOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOIOTHMAX W PAKTHUYECKOH JIEATENLHOCTH,
O3HaKOMJICHHE ¢ TIENIME U 3aj1a9aMi H3YICHHA MaTeMaTHKH TTPH
ocsoenuu rpodeccuit CI1O u crienuaiisnocreit C11O

AJITEBPA

PaspuTue nousTHs 0 vyuciie

BI)IT]OJ’[HEHHE HPP[(I)I\'IGTHL{SCKHX )IeﬁCTBPIﬁ Ha yrcjaammu, coueras yc']‘llb[e
M MUCBEMEHHBIC TIPHEMBL.

Haxosxaenue npuOinmKkeHHbIX 3HAYCHHA BEJIMUMH W [IOIPCLIHOCTCH
BBIMHCIICHHH (aOCONMIOTHOH 1 OTHOCHTEIIBHOH); CPABHCHHE THCITOBBIX
BbIpAYKEHHH.

Haxoxienre 0100k B npeodpasoBaHusiX v BbIYUCIEHHIX (OTHOCHTCS KO
BCCM MyHKTaM IPOrpaMMBbl)

OYHKINA, X CBOMCTBA 1 TPAGUKHI

DyHKLIN.
I ToHsITHE O HENPEPRIRHOCTH
(hyHKIIM

Ozrakomiienue ¢ MoHsTHEM TIePeMEITITOH, MpUMepaMi 3aBUCHMOCTEH
MEXKTY MepPeMEHHEIMH.

O3HAKOMJICHHE C IOHATHEM TpadyKa, OMpPeACICHME MPUHAUICIKHOCTH
Touk# rpaduky GpyHknun. OnpenencHue no hopmyne npocTeiinei
3aBUCUMOCTH, BHIa ee rpaduka. Boipaxcerve 1o dhopmysie oo
HepemMeHoii uepes Jpyrue.

OsHakoMmAeHHe ¢ onpeaeneHueM QYHKIUH, PopMYTHPOBAHUE €ro.
HaxosneHue o0nactu onpeae/ieHns 1 001acT 3HaueHuH QyHKIMM,

CrolicTa (pyHKUHH.
I'papuueckas
uHTepnperatus. [pumepsl
(YHKLHOHAIBHBIX
3aBHCHMOCTEH B peabHBIX
MpoLeccax v sBIeHHsX

OzHakoMIeHue ¢ npuMepaMu (PYHKLUMOHAIBHBIX 3aBHCUMOCTEH B
peaibHbBIX MPOLECCAX M3 CMEIKHBIX JIHCLIMITTMH,

(O3HAKOMIIEHHE C JIOKA3ATEbHBIMH PACCYIAEHHAMU HEKOTOPLIX CBOHCTR
JUHCHHOM U KRaApaTUIHOH (PyHKINH, MPOBCACHHE UCCACIOBAHMS
THHEUHOM, KyCcOUHO-THHEHHOM, ApodHO-nHHelHON U KBaIpaTHUHOI
thyrcumit, nocrpoenue ux rpagukos. llocrpoenne 1 yrenue rpaduKos
(yrxumit. Meclieposanue QyHKIHA.

Cocraplietive BUI0B (QYHKLIH 110 JAHIOMY YCIIOBHIO, peLleHie 3a/1ad Ha
SKCTPEMYM.

BrinonHenue npeobpazosanuii rpadguka pyHKIHHU

ObparHble GyHKIUNH

Msyuenue nonsmus oOpamuoii hyyriyuuy, onpenesenne Buia u
ROCMPpOCHUE 2PAPUra 0Opamuoli (iyHKYUU, HAXOHCOCHIe ee 0ONacTn
onpedenenus u obxacmu suayenuil. IpuMeHerue cBORCTB QYHKIMHA 1TpH
HCCITE/IOBAHNH YPABHEHHH M PEIIISHHH 3a71a9 HA 3KCTPEMYM.
(O3HAKOMJICHHUE C MTOHATHEM CIIOYKHOH (yHKIMH

KOPHMU, CTEIIEHH, JIOTAPUPMBI

Kophu, crenenw,
sorapuMbi

O3zHaxoMJIEHHE C [TOHATHEM KOPHS 11-i CTENEHH, CBOWCTRAMH pajiHKaIIOB
W MPaBHUIaMH CPABHEHMS KOPHEH.

MopmynupoBaHKUE ONPEIENEHNsT KOPHS W CBOHCTB KOpHeil. Boiuuciienie 1
CpaBHCHHC KOPHEII, BBINOIHEHHE NPHKU/KH 3HAUCHHS KOPH.
IIpeobpa3zoBanue YUCAOBBIX M OYKBEHHbBIX BBIPOKEHHH, COAEPIKAIINX
paguKaIbl.

Boinosinenue pacueros 110 Gopmyliam, ColepiKaliuM pajiuKalbl,
ocyLLecTBIsist HeoOXOAUMBIE IOACTAHOBKH M IPeodpasoBaHusl.
OmnpeneneHye paBHOCUIBHOCTH BRIPAYKEHHH ¢ pajuKanaMu. Pemenne
HPPALHOHANILHBIX YPABHEHHH.

OsHakOMJICHHE C [TOHATHEM CTCIICHH C JCHCTBUTCIBHEIM TI0KA3ATEEM.
Haxosxenue 3HaueHHA CTENICHH, HCIIONB3YS IIPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHbIE CPELCTBA,




3anuckIBaAHKE KOPHS /1-i CTENeHH B BU/IE CTEIeHH ¢ JIPOOHBIM
rokasarejieM ¥ HaodopoT.

Dopmyliiposanne ceolicTs crerereil. BorapencHue crercHel ¢
PALMOHANBHBIM MOKAZATENEM, BRINOIHEHHE NMPUKHAKH 3HAYEH M CTEIeHH,
cpaBHEHHE CTEeMNeHEH.

IIpeobpazoranne YUCIORBIX W OYKBCHHEBIX BREIPAKCHHH, coiepxaliinx
CTEICHM, [IPUMeHsts cBOHcTBA. Pelluenne noKkazaTe/bHbIX YPaRHCHHH,
Osnakomienue ¢ npuMeHeHHenM KOpHeH 1 crernenei 1pu BLIMHCIIeHHH
CPEAHHX, JIEJIEHHH OTPE3Ka B «30J0TOM cedeHun». PellieHne npuiiiaiinbix
3a/1a4 HA CJIOMKHBIC TIPOIIEHTEI

[Tpeobpazopanue

anred panHeCKHX Bb[pﬂ)KCHHﬁ

Brimonienue npeodpazopannii BbipasKeHuil, npumenenne Gopmyi,
CBSI3ANHBIX CO CBONHCTBAMM CTeneHeld 1 jorapumon,
Onpenenenne obnacTh 1ONYCTHMBIX 3HAUSHWH MOrapHGMHUECKOro
BhIpaceHMsl. Penienye orapu)Muueckux ypaBHeHui

CTencHHBIC, TNoKas3aTeJILHLIE,

JTorapuphMuIccKue
(pyHKuru,

Brrunenenne snauenuil pyHKIHE 10 3HAYEHHIO apTYMEHTA.
Ornpejierniente NONOKEHMS TOUKK Ha MpauKe N0 ee KoopauHaTam
HaoOopoT. BeimomHeH#e nmpeobpasoBarns rpadukon

Hcrnonp3opanue cBoifcTs ()yHKUME 4715 cpaBHEHHS 3HAYCHUH CTENEHEH U
norapudMos.

[octrpoenne rpaMKoB cTeneHHbIX U JorapudMUUeckux (hyHKLHH.
Peluenue uppalMoHaibHbIX, MOKA3aTENbHbIX M JIOrapHPMUUECKHUX
YPaBHEHH{T M HEPABCHCTR 110 W3BCCTHBIM allTOPHTMAaM.

OCHOBBI TPHT'TOHOMETPHH

OcHOBHBIE TOHATHS

HzyueHre painaHHOrO METOAa U3MEPEHMA YIIIOB BPAICHHS H MX CRA3M C
rpasyctoi mepoi. Mzobpaxkenue yrioe Bpalenns Ha OKpY»KHOCTH,
COOTHECEHHE BeJIMUYKHBI YIUI1a ¢ ero pacriojiokernnem. MopMylivpoBaHie
orpelesieHHH TpUronoMeTpryeckux GyHKUMN 10 Yo 1oBoporta 1
OCTPBIX YITIOB MPAMOYTOJILHOTO TPEYTONBHUKA H 00bICHEHHE UX
B3aUMOCBSIZH

OcHOBHBIE
TPUTOHOMETPHUCCKHC
TOYKICCTRA

le/IMelIEHHe OCHOBHBIX TPHT'OHOMETPHYECKHX TOMKIECTB JIJIs
BBIYHCIIEHUS 3l1aYeH i TPUIOHOMETPUYECKHX Ll.)yIIKLLl/H‘/'i 110 OJHOH U3 HUX

[peobpazosanus
NPOCTEULINX
TPUTOHOMETPHUCCKHX
BbIPAYKEHHH

H3yuenue ocHOBHBIX (GOPMYJI TPHIOHOMCTPHH: (POPMYJIbI CIIOIKECHHS,
YIABOGHHMSL, IPpeodpa3oBaHus CyMMbI TPHIOHOMETPHYUECKHUX (PYHKLIHH B
[POM3BEEIIHE W [IPOM3BEUEHHS B CYMMY W IIPUMEHEHHE [IPH BLIYMCIICHUH
3HAYECHUS TPHIOHOMETPHYECKOIO BBIPAKEHHS M YITPOLIEHHS ero.
O3HaxomIeHHe cO CBOHCTBAMM CUMMETPHM TOHEK HA eAMHHYHOHN
OKPYIKHOCTH ¥ NPUMEHEHHE UX /IS BLIBOAA (DOPMYJT TIPHBEACHHS

[Tpocretimme
TPUTOHOMETPHUUECKHE
yPaBHEHHS H HEPAGEHCMEA

Pemrenue 1o opmyliaM u TPUrOHOMETPUHECKOMY KPYTY IPOCTEHIINX
TPHIOHOMETPHUECKHX YPABHEHHH.

[IprmeHeHre 001IMX METOIOB pellieHHs YpaBHEeHHI (pHUBeAeHHE K
JMHEHHOMY, KBaAPaTHOMY, METO/L PA3/IOIKEHHS Ha MHOYKMTEH, 3aMEHbI
MepeMeHHOH) MPH PEeLIeHUH TPHTOHOMETPHYECKHX YPABHEHHH.

YMeHre 0TMEHAaTh Ha KPYTre PelleHus MPOCTEHIINX TPUIOHOMCTPHYECKIX
HEPARCHCTR

ApKCHHYC, apPKKOCHHYC,
APKTAHICHC YHCIIa

O3HAKOMJIEHHE C TIOHATHEM 00PATHBIX TPUTOHOMETPUUCCKHX (1Y HKILHH,
HMsyuenue onpeneneHuii apkcuHyca, apKKOCHHYCA, APKTAHIEH A YHUCa,
(popMyiupoBaHue HX, H300PaKCHUE Ha IMHUYHON OKPYIKHOCTH,
MPUMCHEHHE TIPH PElIeHHH YpaBHCHHH

TpuronomerpuveckHe
hyHKIHH.

ObparHble
TPUTOHOMETPHYECKHE
hyHKiH#

Brlunciaenue 3HaueHUH (yHKIME 110 3HAYEHHMIO apTyMEHTA.
Onpenenenure NOJOKEHHs TOUKH Ha rpaduKe Mo ee KOOPTHUHATAM U
naobopor. [locTpoenune rpaduKoB TPUrOHOMETPHUECKHX (DYHKIMIA,
Beimonxenue npeodpazopaHus rpaHkoB.

O3HAKOM/ICHHE C [TOHATHEM HEIIPCPBIBHOH NepUoJHIecKol yHKIHH,
(dopmynrpoBaHne CBOHCTE CHHYCA H KOCHHYCA, MOCTPOCHHE HX
IpauKoB.




O3HaKOMJIEHUE C MOHATHEM MApMOHHYECKUX KoaeDanuid 1 ripuMepamMn
rapMOHUYECKHX KOJICOAHMI JUISl OIUCAHHS TIPOIECCOB B (MM3HKE U APYTHX
0baCTAX 3HAHWS.

O3HAKOMIIEHHE C MOHITHEM Pa3phIBHOM NepHo/IMUecKoil (yHKIHH,
(GopMyliUpoBaHie CBOHCTE TaHTeHCa U KOTAHIeHCa, MOCTPOCHNE WX
rpauKos.

[MpumMenenye cBOHCTE (yHKIMIA 115 CPABHCHHS 3HAYEHM
TPUrOHOMETPHUECKUX (PYHKIMH, PELIEHUA TPUIOHOMETPUUCCKUX
ypaBHEHUIA.

Iocmpoenue epaguxos 0OPAMHEIX MPULOIOMEMPUIECKUN (yHKLil U
onpedeneHiue no ePauKam Uux cGoLcme.

HA

JAJIA MATEMATHYECKOI'O AHAJIM3A

[locnenopaTebLHOCTH

O3HaKOMIEHWE ¢ TIOHSTHEM YHUCIOBO# MOCIIeI0BATCIEHOCTH, CrocobamMu
ec 3a/laHus, BLIUHCIICHHSIMH ¢ UJICHOB.

Oznaxomaenue ¢ Rousmilem npedeida nociedosdamensrocniy. Beraucnenne
npenenos. [Ipumenenue samMedaTe/IbHBIX MPEACTIOR.

O3HAKOMJIEHHME C BBITHCIICHHCM CYMMBbI OECKOHEHHOI0 YHMCJIOBOIO Psijia
Ha TIPHMEPE BhIUUC/IEHHs CyMMBI OCCKOHEUHO YOLIBArOIIEH
IeOMEeTPUUECKOH 1POrPecCHH.

Peinenue 3aj1au Ha ipuMeHeHne GopMyJIbl CyMMbI OECKOHEYHO
yOBIBAIOLLEH NreOMETPUUECKON NPOrPECCHH

[Tpouzpoauas u ce
npuMeHenHe

O3HaKOMITEHUE C TOHATHEM MPOHU3BOLHOM.

HMzyuenue 0 pOpMyaUpOBAHME €€ MEXaHHUICCKOTO H TEOMETPHHYCCKOIO
CMbIC/Ia, M3yHEeHHe AJITOPHTMA BRIYHCIIEHHS IPOU3BOAHON Ha NpUMEpe
BBIUMCIIEHHS] MITHOBEHHOM CKOPOCTH M YIiI0BOro Ko3(duienTa
KacaTesbHOI.

CocrasieHHe ypaBHeHHsl KacaTellbHOH B 0b1eM Buje.

Vepoenue npasui auddepetimpopanus, Tabauibl POH3BOLHBIX
sfieMeHTapipix GyHKIWH, npumenenne Wit JuQQepeHiiupoBanis
(hyHKUKH, cocTaB/IeHUs YPaBHEHMS! KacaTelIbHOM.

H3yuenue TeopeM O CBA3H CBOMCTE (hYHKLHH U IPOU3BOJIHOMH,
(popMynuposxa Mx.

[poBeeHre ¢ NOMOLLLIO [IEPBOH H BTOPOH NPOM3BOAHON HCCIIS/I0BalIHSI
(GyHrim, 3anaHHON GopMynoii.

VeraHopeHHe CBA3K CBOMCTB (DYHKIMH W TPOM3BOAHOH 110 UX rpaduKam.
TTpumerenie MPOU3ROAHON sl PELLeHHH 3a/1a4 HA HAXOWICHHC
HAUOOMBIIEro, HAUMEHBLICTO 3HAUEHHSI, HA HaXOKIEHHE DKCTPeMyMa H
To4eK neperuba.

ITepsoobpasnas
W HHTErpan

O3HaKoMJIEHHE ¢ [IOHATHEM WHTerpalia i epBooOpasHOH.

Hayuenwie npaBmia BhIMHCAEHU nepeoobpa3Hoi 1 Teopembl HeroTOHA—
Jleitbuuia.

Peruenue 3a1a4 Ha CBs3b IEPBOOOPA3HOM M €€ NPOU3IBOAHOM, BhIUMCIIEHHE
repBooOpazHoi uis JaHHOH QyHKLMH.

Briucienne HHTErpata MeTo/I0M 110JICTAHOBKH H 10 YaCTAM.

Peuienue 3a/1a9 Ha IPUMEHEHHE MHTerpasla Ajs BblUMC/IeHHs (PM3BHUECKHX
BCJIMUUH U MJI0LIAEl

YPABHEHWA H HEPABEHCTBA

YpaBHEeHHS ¥ CUCTEMBI
ypagHeHHil
Hepasencrea u crcTeMbl
HEPABEHCTB C ABYMs
[IEPEMEHHBIMH

O3HAKOMJIEHHE C IPOCTEHITUMU CBEIEHHUSIMH O KOPHSX ajiredparyeckux
ypaBHEHHH, MOHATHAMH HCCIICA0BAHUS YPABHEHHH H CHCTEM YPaBHEHHH.
H3yuenune Teopruu paBHOCHIBHOCTH YPABHEHHH M €€ NPUMEHCHHS.
[ToBTOpEHKE 3aMHCH PEILEHHs CTAHIAPTHLIX YPABHEHHH, IIPUEMOB
npeobpazoBaHms YPaBHEHMH /11 CBEAESHHS K CTAHIAPTHOMY YPaBHEHHIO,
PelieHye paliionanbHEIX, HPPaIMOHANbHbIX, [I0KA3ATC/IbHBIX U
TPUTOHOMETPUUECKUX YPABHEHHH M CHCTEM.

Hcrnonb3oBanue CBORCTB M rpaduKoB QyHKIMH A1 PeLueHHs YPABHEHHH,
TTosTOpPEHHE OCHOBHBIX MPUEMOB PELLEHHS CHCTEM.




Pewnenue ypasnenuii ¢ npuMeHeHHEM BeeX NPUEMOB (PasIOKCHUS Ha
MHOYKHTEITH, BBEJIEHHS] HOBBIX HEH3BECTHBIX, MOACTAHOBKH,
rpauyecKoro MeTosa).

Petienue cuereM ypaBHeHnii ¢ npuMeHEHHEM Pa3TMIHBIX CII0CO00B.
O3nakomaeHue ¢ 0OITMMH BONPOCAMH PEIICHHS HEPABEHCTE H
MCIIOJIL30BAHKE CBOHCTB U rpatKoB yHKIMI 11PU petietum
HEPABCHCTB.

Pemienvie HepapeHCTB H CMCTEM HEPABEHCTR C IIPUMCHCHHUEM Paz/IMuHbIX
CrocodoB.

[Ipumenenne MaTeMaTHIECKHUX METOIOB 1 PELLEeHNUS! COLePIKATeNbHBIX
3a/1au U3 pasindibix obnacTell Hayku u npaxtuky. Murepnperuporanue
PE3YIILTATOB C YUETOM PEaslbHBIX OrpatHyeHHH

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOITHOCTEM i CTATHCTUKH

OCHOBHBIE MOHIATHSA
KOMOMHATOPUKH

HMsyuenue npapuna KOMOMHATOPHKH M IIPUMEHEHHE TIPH PELICHUH
KOMOMHATOPHBIX 3a/1a4.

Pelnenne KoMOMHATOPHEIX 3a/1a4 METOIOM epebopa H 110 [IpaguTy
YMHOMKCHHS.

O3HakoOMIIEHHE C TOHATHIAMHE KOMOHHATOPHKK: Pa3MEleHUIMH,
COUCTAHMAMM, [1€PECTAHOBKAME H (POPMYJIAMH JUTSI UX BHIYHCIICHUS.
ObbsacHenye 1 npUMeHCHHe POPMYIT /TS BBITHCICHUS pa3MELLENniA,
[1EPECTAHOBOK W COUCTAHMH NPU PEeIIeHIH 3a0at.

Osuakomienue ¢ 6uiomom HetoToHa u Tpeyrosisiikom IMackans.
Pelnienne npakTHYECKHX 3a/1a4 ¢ HCIIONB30BAHMEM [OHITHI W MpaBu
KOMOMHATOPHKH

DREMEHThI TEOPHH
BCPOSITHOCTEH

M3yuenne KnaccHIeCKOro ONpPEAENeHHs BEPOSTHOCTH, CBOHCTE
BEPOSTHOCTH, TEOPEMbBI O CYMME BEPOSITHOCTCH.

PaccmoTpenne rnpumepoB BhIUMCICHHS BeposiTHOCTeH. Pelnenie 3aiau na
BbIYMCIICHHE BEPOSTHOCTEN cOOBITHH

[Tpencrariiene naHHbIX
(TabnuLbl, IHArPAMMEL,

rpad k)

O3HaKOMIEHHE C MNpCOACTABJ/ICHHMEM YHCJIOBBIX JAHHBIX M HX
XapaKTepHUCTHUIKAMU.

Peienne MpaKTHYEeCKHX 3aj1a4 Ha 0613&60'[‘1{)/ YHUCJIOBBIX JaHHBIX,
BbIHMHCJICHHE HX XAPAKTEPHCTHIK

T'EOMETPWSIL

[Tpsimbie 1 niockocTH
B MPOCTPAHCTBE

DOopMyIHPOBKA M [IPUBEACHUE JOKAZATENBCTE IPUIHAKOR B3AMMHOTO
PacHoJIOIKEH s NPAMBIX U IJI0CKOCTeH. PacrnozHaBanue Ha depTeskax v
MOJICIISX PA3JIMYHbBIX CYHYACE B3aUMHOIO PACTIONOKEHHS TIPAMBIX U
IIOCKOCTEH, apryMEHTHPOBAHHE CBOMX CYIK/IEHHI.

DopmyIHPOBAHKE OIIPCIE/IEHHH, NPU3HAKOB M CBOHCTB MapalielibHbIX U
HEPHEHAHKYNAPHBIX TUTOCKOCTENH, IBYTPAHHBIX U TMHEHHDIX YITIOB,
BhinoHCeHHE [I0CTPOSHHS YITIOB MEKY MPAMBIMH, MPSMOH K
TUIOCKOCTRIO, MEK/LY 1IJIOCKOCTAMM 10 OIUCAHUIO W PACMO3HARBAHHUE MX Ha
MOJICTIAX.

[Tpumenene NPU3HAKOB U CBOKCTE pacroaoyKeHHs MPIMBIX H
IJIOCKOCTEH MpH PelleHnH 3a1ad.

HMzo0panenue Ha pUCYHKAX M KOHCTPYHPOBAHHE HA MOJIE/ISIX
MEePreHIMKYIIPOR H HAKITOHHBIX K TUNIOCKOCTH, HIPAMbBIX, MapanienbHbIX
[JIOCKOCTEH, YIVIOB MEKAY HPSMONH W NIOCKOCTEIO H 000CHOBAHHE
MOCTPOCHHS.

Pelienye 3agad 1a BeIYUCIEHHE FEOMETPHYECKHX BEIMUMH, ONHCHIBAHKE
PacCTOsIHMsL OT TOUKH [0 IJIOCKOCTH, OT NPAMOH 10 MI0CKOCTH, MLy
[UIOCKOCTAMM, MEXKY CKPEITTHBAIOIMMHMCS NPSIMbIMU, MEIKILY
MIPOU3BOJILHBIMU (PUTYPAMHU B IIPOCTPAHCTEE.

DopMynHpOBaHHE U HOKA3LIBAHME OCHOBHBIX TEOPEM O PACCTOSHUSX
(TeopeM CyIICCTBOBAHHS, CROMCTRA).

H3obpakeHue Ha YepTeimax 1 MOAC/IAX PACCTOAHHS U 0DOCHOBAHHE CBOMX
cykaeHuil. OnpeneseHue W BBIYUCICHHE PACCTOSHME B MPOCTPAHCTBE.
[TpumeHeHue HOpMYJI M TEOPEM MIAHUMETPUH ISl PELIEHUS 3a/1au.




O3HakoMIEHHWE C TTOHATHEM MapaielbHOTO MPOEKTUPORAHKS U ero
CBOMCTBAMU. LOpMYAUPOGANIE MEOPEID O HAOU[AON OPIO2OHANEHOI
RPOEKULL MHO2OY20NbH UK.

[Ipumenenue Teopun 1 06OCHOBAHUS TOCTPOSHHI H BLIUACIICHIH.
ApryMenTHpoBaHHe CROMX CYIK/ICHHUH O B3aUMITOM PacIiONIOKCHHUH
MPOCTPAHCTREHHBIX (hUTYP

KoopauHarsl ¥ BEKTOPLI

Osznakomiienue ¢ rorsirueM sekropa. MaydcHne 1ekapToBoi CHCTEMEI
KOOP/IMHAT B MPOCTPAHCTRE, MOCTPOEHHE MO 3a/IAHHBIM KOOPAHHATAM
TOYEK M [IJIOCKOCTCH, HAXOMKACHHE KOOPJHHAT TOUEK,

Haxosaenue ypasHenui okpykiocTu, cpepsl, II0cKocTH. Briurcnenue
PACCTOAHMN MENKAY TOUKAMM.

H'Sy'-{eHHe CBOHCTB BEKTOPHLIX BEJIMUKMH, 1TPaBHII Pa3lIOKEHHs BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTRE, TIPABHI HAXMK/IEHHM KOOPAMHAT BEKTOPA B
[IPOCTPAHCTBE, TPABKI JEHCTBHH ¢ BCKTOPAMH, 3aaHHbIMK
KOOpJAHUHATAMMH,

ITpuMeHeHHe TEOPUK NPH PELLEHNH 3a/1a4 Ha AeHCTBHA ¢ BEKTOPAMH.
Hzyuenue ckansipHoro npoM3BefieHus BEKTOPOB, BEKTOPHOIO YpaBHEHH:
npavMod 1 mnockocT. [IpuMeHeHHEe TeopuK MPH PEIeHnH 3a1a4 Ha
JCHCTBHSA C BEKTOPAMH, KOOPAHHATHLIA MCTO/, IPMMEHEHHE BEKTOPOB
JUISI BLIYMCAEHNUST BEJIMYUH YIJI0OB M PACCTOSHHA.

(J3HaKOMNEHHE C TOKAZATENLCTBAMMH TEOPEM CTEPEOMETPHH O B3IAUMHOM
PACIIOIOIKEHMM IPSIMbLX. M INIOCKOCTEH ¢ HCIIOIb30BAHMEM BEKTOPOB

MHororpaHHHKH

Onucanye ¥ XxapakTePHCTHKA PaziMYHbIX BHAOB MIOIOrPaHHHKOB,
HepeUucieHre Ux JIEMEHTOB U CBOWCTE,

HzobpaykeHe MHOrOrpaHHUKOB U BEINOAHEHHE NOCTPOEHUs Ha
M300paKCHUAX H MOACIAX MHOTOIPAHHUKOB,

Brrauciienue Jinefnbix 2J1eMeHTOB H YIJIOB B IPOCTPAHCTBEHHBIX
KoH(Urypauusx, apryMeHTHpoBane CBOHX CYKIeHHH,
Xapakrepucrka v U300 paxkeHHe CeUCHHsL, Pa3GepmKLl MHOZ02PANTILKOE,
BbIYMCIIEHHUE MNIOLIAIEH MOBEPXHOCTEN.

[Toctpoenue npocTeiinux ceueHuil Kyda, NpHU3Mbl, MHpaMUbLL.
[IpumeHenne (pakToR U CREJICHHI U3 MIaHUMETPUH.

O3HakoMIIeHHE ¢ BUIAMH CUMMETPHH B IIPOCTPAHCTBE, (POPMYAUPOBAHHE
onpefc/ieHHH 1 cBOHCTB. XapaKTCPHCTHKA CHMMETPUU TeJ BPallleHHs 1
MHOTOrPaHHHUKOB.

[Tpumenenue cBOHCTB CHMMETPHI TIPY PELIEHHH 3a1at.

Hcnonezopanne npuoOpeTEHHBIX 3HAHMIA 7151 HCCNIENIOBAHUA H
MOZETHPOBAHUA HEC/I0KHBIX 3a/1at.

M3o6paskeHHe OCHOBHBIX MHOTOTPAHHHKOBR H BBITIOTHEHHE PUCYHKOB [10
YCJIOBHAM 3a1a4

Tena 1 MOBEPXHOCTH
BpaLleHHs

O3HakoOMIIeHHE ¢ BUAAMH Ten BpalieHus, GopMyTHpoBaHHE HX
onpene/leHHH 1 CBOHCTE.

DopMyJIMPOBAHKE TEOPEM 0 CEUCHUU MTapa TIOCKOCTRIO U MIOCKOCTH,
KacatenbHoi K cdepe.

XapakTepueTika 1 u300paxkeHre Tell BPALleH s, UX Pa3BepPTKH, CeUCHUS.
Petrienue 3a7au Ha MOCTPOEHHE CEUSHMH, BEIUUCISHUE ITTHH, PACCTOSHHII,
YIJIOB, Tiowaaci. 1lpopenenue noka3aTeabHBIX PACCYACHUN NPH
perieHnn 3aaady.

[TpumeHeHHe CBOKHCTE CUMMETPHH [IPH PELUeHHH 3a7a4 Ha TeJia
BpaLleHus, KOMOMHALMIO TeJl.

HzobparkeHHe OCHOBHBIX KPYIUTBIX TEM H BBITIONHEHHWE PUCYHKA [10
YCJIOBHIO 3aJatH

MBMG[)C‘.‘HI/IH B TCOMETPHH

O3HaKOMIIEHHE C MOHATHAMHM [UIOLAAH U 00beMa, AKCHOMAaMH

W CBOHCTBAMM.

Pemenne 3afa4 Ha BbIYMCIEHHE M10MMAASH TOCKUX QUryp ¢
[IPUMEHCHHEM COOTBETCTBYHIUME (DOPMYII M (PAKTOB M3 IJIAHHUMETPHH.




Mzyuenune TeopeM 0 BBIYHCICHHH 0OBEMOB MPOCTPAHCTBEHHbIX Tell,
peLLeHue 3a1a4 Ha PUMeHeHHe (pOPMYJl BbIUMCIIEHHS 00beMOB.
Hayuenne opmyst Juist BEIMHCICHUS M1011aeH MOBEPXHOCTEH
MHOFOTPAHHUKOB M TEJT BPALLEHHS.

O3HakoMIeHHe ¢ METOJNOM BhlIUMCIIEHH S TUTOLLAMH MOBCPXHOCTH C(l)epbl.

PeiieHyie 3a1a4u Ha BEIYKMCIACHUE TIOMIAIEN NOBEPXHOCTH
[IPOCTPaHCTBCHHBIX TCJ1




YCJOBUA PEAJIM3 AT PABOYLEMA IMPOI'PAMMUBI
OBIIEOBPA3OBATEJBHOM YYESHOMW JUCIMILIAHBI

3.1. MartepuaabHO-TeXHHYECKoe obecnevyenue peain3anuu
001e00pa3oBaTENBLHON JUCHUIIMHBI
Peanuzanus yueOHOH JUCIMIUTMHBI OCYITIECTBIISIETCS B KAOUHETE MATEMATHKH

CuenyanuzupoBaHHas MeOerb:

CToJt cTyIeHYeCcKHit JIByXMECTHBIN — 14 1T,
Crynbs crygeHdeckue — 28 T,

Croi (yunrenasckuii) — 1 1T,

Cryn (yuntenbckuid) — | 1T,

Hocka (memnoBast) — 1 .

YueOHO-HarIsAHble U METOIUIECKHE TTOCO0US, YIeOHO-METOJUIeCKAs
TOKYMEHTaIHsI

3.2. YuebHO-MeTOAHUYECKHI KoOMILIeKe o6eodpa3oBaTeIbHOH yueOHO
AUCHHIIIMHBI, CHCTEMATH3HPOBAHHBIN MO0 KOMIOHEHTAM

HopmamugHotii KomnoHenm:

- @I'OC cpemnero nmpogeccunoHabHOrO0 00Pa30BaHMS 110 CIICITHATLHOCTIM

10.02.05 Obecneuenue HHPOPMATMOHHON O€30TIACHOCTH ABTOMATH3MPOBAHHbBIX

CHUCTEM

09.02.07 MadopManMoHHbIe CHCTEMB] H IIPOrPaMMHUPOBAHHE, : .
~-OI'OC cpennero oduero o6pazoBaHusl, yTBePKISHHLIH pukazom Munucrepersa
obpazoBaHusl U Hayku Poccuiickoit @epepanmu ot 17 mas 2012 r. Ne 413 B
pemakunu IIpukaza Munodnayku Poccun ot 29.12.2014 Nol1645);

-YueOHRIi mnam;

[Ipumeprass  mporpamma  001Ie00Opa3oBaTeIbHON  y4eOHOH — MUCIUIUIIMHBI
«MaremaTHka: anredpa M Hadana MaTeMaTHYECKOrO aHAalW3a, FeOMETPHs Ui |
mpo(hecCHOHAIBHBIX  00pa30BaTeNbHBIX OPTraHu3aIHiy. ABrop — M. H.
bawmaxos, 1DOKTOp (PU3HKO-MaTeMaTHYECKUX HAyK, akaJeMuK Poccuiickoi
axajeMuu oOpazoBanus, mpocdeccop.

e Pabouast nporpaMma 1o JuciuIuinge «MareMaTukay,

e KayreHapHO-TeMaTUYECKHH TU1al yueOHOH JUCHUTTIHHEIL.

ObwememoouuecKkuil KOMNOHEHm: .
® METOIMYECKHUE YKA3aHMSI K BBIIIOJHCHUIO TMPAKTUYECKUX 3aHITHH
Memoouueckuit KomnoHeHm mem YUeOHOo OUCYURTUNHDL:

® IIJIaHbl y4eOHBIX 3aHITHIA;




o JIMJIAKTHUYECKUH MaTepuall K ypoKam;

© HarJsHbBIE TTOCOOHSI.

Memoouueckuii KOMROHEHN MO KOHMPOIO 00PA308AHUA:

o xoMmiaekr KMM mo yuebnoit jpucuuiumie «Maremarukay (oOs3aTellbHbIE
KOHTPOJIbHBIE PA0OTHI);

® TECTORBIC 3aJIAHHS, WCIIOJIb3yeMble JJIsl TEKYIIEeT0 U PyOeiKHOT0 KOHTPOIIS.

3.3. UapopmManuoHHO-KOMMYHHKANHOHHOE olecnieyenue 00yIeHus
Ilepeuens yuebuwix wu3anmii, HWuTepHeT-pecypcoB, JONOJHMTEILHOH
JIHTEPaTyphl

OcHoBHasn
. Maremaruka: y9eOHUK U YUPEXACHUHE Had. U cpel. 1pod. oOpazoBaHusl.
M. W. bammaxos. — M.: KHOPYC 2017
2. Marematika. 3agadHuK: yaeOH. Iocobne i yupesk/IeHni Had. U Cpepl.
npo¢. oopazosanusi. M. M. bammakos. — M.: KHOPYC 2017
3. Maremaruka. COOpHHUK 3a7a4 Tpo(PHILHON HANPaBIEHHOCTH: yIeOH.
nocobue st yapexaeHui Had. u cped. npod. odbpazosanus. M. M.
bammakos. — M.: KHOPYC 2017
4. Marematuka : yuebuuk ansg CI10. H. B. boromonnos, I1. M. Camolinenko—
M. : UznatensctBo FOpaiit, 2018.
Cbopuuk 3axay o matemaruke. H. B. Boromonos. Hpoda 2013
6. Maremarnka. AnreOpa 1 Hauana Mat. aHainusa, reomerpus. 10-11 xi.
Yuebnwnk. baz. u yrnyou. yposan @I'OC. Anumos I1I A, Kossarun 10 M.
Txauesa M B. Ilpocsemienue 2019.
7. Teomerpus. 10-11 kmaccel. YueOuuk. bazoBelii u yrityOjieHHbINA YPOBHH.
@®I'OC. Aranacsa JI C, Byrysos B @, Kagomues C b . [Ipocsemenue 2019.
JonmosaureasHas

wn

1. l'eometpus. A. B. Iloropenos. Ilpocsemenue 2017
2. Anrebpa u Hadaia anamusa. A. H. Konmoropos. [Ipocsewenue 2017

HuTtepuer-pecypeni:

1. DnexTpoHHbIl pecypc «EamHoe 0KHO JocTya K 00pa3oBaTelbHbIM
pecypcamy. @opma noctyma: http://window.edu.ru
2. Epunas xosuiexims nudpoBbIX 00pazoBaTeNBHEIX pecypcon: http://school-

collection.edu.ru/

3. http://www.bookomania.ru/unhebniki-i-posobij.ru/wikipedia.org/wiki



4. KOHTPOJb W OIEHKA

PE3YJIBLTATOB

OCBOEHMSI

OBIIEOBPA3OBATEJNRHOM YUESHOM JACHUIIJIUHBI

Konrpoas w ouneska. JIoCTIKEHME JIMUHOCTHBIX PE3YIILTATOB OLIEHUBACTCS HA
KagecTBEHHOM yposHe (0e3 ormerkn). COoOpMUPOBAHHOCTE MeTanpejMeTHLIX W
PEMETHBIX Pe3yNbTaTOB 00YIEeHNs, a TaKkKe OOIIMX KOMITETCHIIUN OIICHUBACTCS

[npernogaBaTesiem

B Mpoliecce HNpoBeICcHIMs]

00y4aroMMHCST WHJIMBUYAIIbHBIX 3aTaHHH.

TECTHUPOBaHMI,

BEITIOJTHEH M A

PesyabTare! 00yuenus

Popmupyembie 00mme
KOMITeTeHI[HH

DopMBI B METO/[BI
KOHTPOJA U OLEHKH
pe3yaLTATOB
00yueHusn

JIngHocTHBIE pe3yILTATHI 00y YeH s

chOPMUPOBAHHOCTL MpelCcTaBIeHHH 0 MaTeMaTHKE Kak
YHUBEPCANLHOM SI3LIKE

HayKH, CPEICTBE MOJCIHPOBAHMS SBISHUI W IPOLECCOB,
WEAX M METOJIaX MATEMATHKH;

NOHUMAHKE  3HAYUMOCTH — MATEMATHKH 7
TEXHHUECKOrO Nporpecca,

chOPMHPOBAHHOCTE OTHOLIEHMSI K MATEMATHKE KaK K YacTH
o0ueUenoBeuecKoil

KYNLTYphl 4Y€pe3 3HAKOMCTBO €  MCTOpHEH
MareMaTHKH, dBOJIOLMEH MaTeMaTHYeckux 1uei;
pasBUTHE JIOTHUECKOI'D MBIIINEHMSA, MPOCTPAHCTBEHHOI'O
BOOOpaKEHUS, anropUTMHUUCCKON KyNbTYPbl, KPHTHYHOCTH
MbILLJICHHS  HA YPOBHE, HeodXoAMMOM jns  Oymymeit
npodeccHonanbioi  ICATENBHOCTH, IS MPOJOIKEHIA
00pazoRalMs U caM0o00Pa3oBaAHMS,;

OBNANEHUE MATEMATHICCKUMM 3HAHWUAMH M YMEHHAMH,
HEOOXOAMMBIMH B NOBCEIHEBHON 3KU3HM, JUIS OCROEHMA
CMEKHBIX ECTECTBEHHO-HAYUYHBIX MMCUMIUTHH W JIHCIUTIIMH
HPO(ECCHOHANBLIIOTO IIHKNIA, TS HoJlydeHust 00pazoraius B
obJacTsix, He TpeOyINX YrIyOIeHHOH MaTeMaTHiecKoi
IOATOTOBKH;

FOTOBHOCTL M CNOCOOHOCTHL K 00pA30BAHMIO, B TOM UMHCTE
CaMo00Paz0BaHHIO,

Ha MPOTSKEHUH BCEH JKM3HM; COZHATENILHOC OTHOLIEHHE K
HETIPEPBIBHOMY  00pPA30BAHUIO KAK YCIOBHIO YCTEHIHOH
popecCHOHANBLHO M 0DIIECTBEHHOI JesTEeNLHOCTH;
FOTOBHOCTL M CNOCOOHOCTh K CAMOCTOSITCILHOH TBOPUECKOI|
H OTBETCTBEHHOH

LEATCIIbHOCTH;

rOTOBHOCTE K KOMIEKTUBHOH padore, COTPYJHHUYECTRY €O
CBEPCTHHKAMM B 00pa30oBaTellbHOMH, 001IeCTBEHHO NONE3HOM,
yHe0HO-HCCEI0BATENLCKON, MPOSKTHOH W APYrHX BHIAX
HEATENbHOCTH,

OTHOLIEHHE K [PO(eccHoHalbHON  JAEATeNbHOCTH KAk
BO3ZMOMKHOCTH YHACTHS B PEIIEHHH JTHYHBIX, 00IeCTBEHHBIX,
rocyIapcTBEHHBIX, 00LILEHAIIMOHAILHBIX POOJIEM;

Hay4HO-

pasBHUTHA

M eTanpeJMeTHbie pe3syJibTaThI Oﬁy‘i CHHA:

YMEHHE CAMOCTOATENLHO OMPENEIISITE LCIN JIEATENLHOCTH H
COCTABJIATE  [JlaHbl  JIATENLHOCTH,  CAMOCTOSTE/ILHO
OCYLIECTB/IATE,  KOHTPOJIMPOBATE W KOPPEKTHPOBATH
IeATENIEHOCTD, UCIONL30BATL BCE BOZMOINKHBIC PECYPCHI /IS
JNOCTHIKEHHS [TOCTABICHHLIX llesiell M peanuzalun [UIAHOR
LIEATEIBHOCTH;  BbIOWpPATL  YCNENIHble  CTpaTerHd B
Pa3AMYHbIX CHTYaALNAX;

|.BxoaHo# KoHTposIL
sHaHnil 0By UaKONIIXCS 3a
KypC OCHOBHOTO 0011ero
o0pazoBRaHms
JHCHUTUTHHBI
MaTeMaTHKH; BhIsSBICHHE
MOTHBALMM K H3YHEHHIO
JUCLUTUTHHBL
«Maremaruka» 8 OYCI1O
2. Terymuii KOHTPONIL B
(hopme:
—  [Ipakrudeckux pabot.
— 1lposepka noMaliHux
pabor.
3. Pybeskunliii koHTpOIIb B
(hopme KOHTPOJILHOH
padoThl.
4. IpomeyTouHasi
arrectalus B (popme
IK3aMEHA.




—  yMeHMC NPOLYKTHBHO 0DIIATHCA H B3auMONEHCTROBATL B
[IPOLIECCE COBMECTHOH MEATENLHOCTH, YYMTLIBATEL [TO3HLIHI
APYTHUX YHACTHUKOB AeATeNLHOCTH, (D MEeKTHBHO paspeiuarh
KOH(DJIMKTEI,

—  BJlIAliCHUE HABBIKAMH MO3HARATENLHOI, yucOHO-
MCCJICIOBATENBCKON U MPOEKTHOMN NeATENLIOCTH, HABLIKAMH
pazpelucHus  rpodrieM; CHocOOHOCTE M FOTOBHOCTL K

CaMOCTOATEINBHOMY MOHCKY METOJIOB peuIeHis
NpaKTHYECKHX 3ada4, NPHMEHEHWIO pasiaudibIX MCTOILOB
HO3HAaHIIA,

—  TOTOBHOCTB M CMOCODHOCTH K CAMOCTOATE/ILHOI
uH(popMalHOHHO-TI03HABATEILHOI

—  JedTe/bHOCTH, BKIIFOUAA YMEHHE OpPHEeHTHPOBATHCS B
pasjAHIHBIX  MCTOMHHKAX  WMH(OpPMalMK,  KPUTHYCCKH
OLEHHBATEL 2} HHTEPIPETUPOBAT MH(OPMALHIO,
1OJIYHaeMYI0 13 Pa3IHYHBIX HCTOUHHKOR;

—  BIAJACHHE A3BIKOBBIMH CPEACTRAMM: YMEHHE ACHO, JIOTHIHO H
TOYHO H3JlaraTh CBOK TOYKY 3PEHHA, HCMOJbL3OBATH
alleKBaTHBIE A3BIKOBLIE CPE/ICTRA,;

—  BJAJCHYE HABBIKAMI TMO3HARATENLUOH peduekcun  Kak
OCO3HAHHA COBEPLIAEMBIX JEHCTRMH W MBIC/IIHTCIIEHBIX
HIPOLECCOB, MX Pe3yAbTaTOB M OCHOBAHMIl, rpaHMLl CBOEro
3HAaHWS W HE3HAHHsA, HOBBIX [O3HABATENBLHLIX 3ajxai H
CPEUCTs ISl HX TOCTIDKEHI,

—  UEJeYCTPeMJEHHOCT: B MOMCKAX M NPUHSITHH PELIeHHH,
c000pa3sUTeNbHOCTD 1 MHTY WM, Pa3BUTOCTh
[IPOCTPAHCTBEHHBIX npencTaRaeH i, croco0HOCTh
BOCIIPHHIMATE KPACOTY M FAPMOHHIO MHUPAE;

IIpeamernbie pe3yibTaTel 00y4eHHs:

—  chopMHPOBAHHOCTDL IIPEACTaBIIEHHH 0 MaTeMaTUKe Kak
qacTH MHPOBOI KyJLTYphl W MecTe MATEMATHKH B
COBpeMeHHOIl  LUMBHAM3ALMKM, cllocofax — onucaHus
ABMEHUIT PCAILHOTO MHUPA Ha MATEMATHUECKOM H3bIKE;

—  ¢chopMHPOBAHHOCTL MPE/CTABNECHUH O MATEMATHYECKUX
NOHATHAX KaK BayKHEHINX MaTeMaTHUYECKHX MOUEIX,
MO3BOJSIFOIINX OMHCKIBATE M H3YUaTL Pa3HLIC [POLECCE]

u SIBJICHUS, NOHUMAHNE BO3MOKHOCTH
AKCMOMATHYECKOTO  MOCTPOEHHs  MaTeMarH4ecKHx
TEOPHIT;

—  BJIJieHHE METOJAMM JI0KAa3aTe/IbCTB W AITOPHTMOR
pelieHusi,  ymMeHue WX [PUMEHATb,  TNPOBOAUTH
JIOKA3aTeNbHBIE PACCYIKICHIS B X0e PELICHWS 3a0ad;

—  BJ@jieHHe  CTAHJAAPTHBLIMM  [pPHEMaMH  PELIeHHs
PALOHANLHBIX W HPPALMOHANBHBIX, MOKA3ATENbLUbIX,
CTEHEeHHbIX,  TPUIOHOMETPHUECKHX  YpaBHEHMH M
HepaBeHCTB, WX CHCTeM; MCIOJIB30BAHHE TOTOBBIX
KOMIBIOTEPHBLIX MPOIpaMM, B TOM YHCIE ONd NOMCKA
MYTH PelieH:sl W WII0CTPALHH PeIlieHHs YpaBHeHui u
HEPaBEHCTB;

—  cOpMHPOBAHHOCTE [peAcTaBneHuii 00 OCHOBHBIX
MOHATHIX MATEMATHYECKONO aHaliu3za M WX CBRoiicTsax,
BJAA/ICHKE ~ YMEHHEM  XapaKTepH30RaTh  MOBEJCHHE
(ynkuui, HCIIOIB30BAHHE MOJYUEHHBLIX 3HAHMI sl
OIUCAHMS M aHAJIN3A PeaNbHBIX 3aBHCHMOCTEIH;

—  BJAJCHHE OCHOBHBIMH TOHATHAMM O INIOCKHX H
POCTPAHCTBEHHBIX — FeoMeTpudeckux  Gurypax, Ux
OCHOBHBIX CROHCTRax; C(OPMHUPOBAHHOCTb YMEHHs
pacro3HapaTh reoMeTpuueckue (Urypbl Ha uepreikax,
MOJENAX U B PEATbHOM MUPE; MPUMCHEHHC H3YHUEHHBIX




CBOKHCTE reoMeTpuiIecKux QUryp u GopMyJI sl petiens
FEOMETPHYECKHX  3alad M 3a7a4 ¢ [OpaKTH9ecKUM
COAEpIKaHHEM,

ChOPMHUPOBAHHOCTE  NpECTABICHNH O mNpoueccax K
ABIICHUAX,  MMEIOWIMX  BEPOSTHOCTHBLIH  Xapaktep,
CTATHCTHYECKNX 3aKOHOMEPHOCTIX B peanbHOM Mupe,
OCHOBHBIX HOHATHAX IeMenTapHoit TEOPHH
BCPOATHOCTEH;  yMEHMil  HAXOJHTH W OLEHHBATL
BEPOSTHOCTH  HACTYIIICHHS cOOBITHI B TpocTeiiinx
NPAKTHYECKHX CHTYALMAX W OCHOBHBLIE XAPaKTEPHUCTHKH
CIYUANHBIX BETHTHH;

BJIaJicHHe  HaBbIKAMM  HCIOJBL3OBAHMS — I'OTOBLIX
KOMIBIOTEPHBIX [IPOrPAMM [TPH PELISHIH 3a1a4.




