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IMMOACHMUMTEJIBHAS 3AIIMCKA

PaGouass nporpamma ITIOY TO «HTIIb» mo o6mnieodpa3zoBaTenbHON
nucuyIinae «MartemaTtukay pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpenHero
ob11ero o6pa3oBaHusI, MIPEABSIBISIEMBIX K CTPYKTYpE, COACP>KAHHUIO M pe3yJibTaTam
OCBOCHHS Yy4eOHOM nucHUILUTMHBI «MatemaTtuka», ¢ yderoMm [IpumepHoil ocHOBHOU
o0pa3oBaTeNbHON MPOTPaMMBI  CPEAHErO0 00mero oOpa3oBaHMs, OJOOPEHHOW pelIeHuEM
denepanbHOro y4eO0HO-METOAMYECKOTO O0BEIUHEHHUS M0 00IeMy o0pa3oBaHHIO (TIPOTOKON OT 28
utonst 2016r. Ne 2/16-3) m B coOoTBeTCTBUU ¢ PekomMeHmanusiMH II0 OpraHU3aNuU
MOJIyYEeHHsI CpelHero olmiero o0pa3oBaHUsI B IpeAeiiaX OCBOSCHHUS 00pa30BaTEIIbHBIX
noporpaMM CpeaHero IpodeccuoHalIbHOTO O00pa30oBaHUsI HAa 0a3e OCHOBHOI'O OOIIIEro

ob0pa3oBaHUus c Y4E€TOM TpeOoBaHUI (dhenepambHBIX rocyaapCcTBEHHBIX
0o0pa30BaTeJILHBIX CTAHIAPTOB M IIOJIydaeMod npodeccuyd WM CIICHUATIBHOCTH
CpeaHero npodeccuoHaIbHOTO obOpazoBaHUS (mucemo Jlenmapramenra

roCyJapCTBEHHOM TIOJIUTUKM B cdepe noAroroBku paboumx xaapo wu JI1O
Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

PaGouas nmporpamma I'TIOY TO «HTIIB»  o6mieoOpa3zoBaTebHOM y4ueOHOM
aucuuiuinHa «MaremaTtuka» npeaHa3zHadeHa Ui ndydenust marematuku B ['TIOY TO
«HTIIb», peanusyiomiero oOpa3oBaTeIbHYI0 HOpOrpaMmMy CpeIHero  oO0IIero
o0pa3oBaHUsI B Ipeaeiax OCBOCHUSI OCHOBHOW mpodeccruoHaibHOM 00pa3oBaTeIbHOM
nporpammbl  CITO (OITOIT CIIO) nHa 06a3e OCHOBHOroO oOIIero oOpa3oBaHHUs IPH
MOATOTOBKE KBATU(DPUIHUPOBAHHBIX PabOYUX, CITY KAITHX.

Conep>xkanue  mniporpamMmmbl  «MaremaTuka»  HaOpaBJEHO Ha  JOCTUYKEHHE
CIEAYIOIIMX LEIEH:

obecneuenne cHOPMUPOBAHHOCTH MOPEACTABICHUN O COLUANBHBIX, KYJIbTYPHBIX WU
UCTOPUYCCKHUX (PaKTOpaX CTAHOBJICHUSI MAaTECMaTHUKH;

obecrieueHUEe CPOPMUPOBAHHOCTH JOTHYECKOr0, AJITOPUTMHYECKOTO0 M MaTeMaTHYE€CKOTO
MBIILJICHUST ;

obecrieueHUe CPOPMHUPOBAHHOCTH YMEHHUUN MPUMEHSITh MOJIyUYEeHHbIC 3HAHUSI IPU PEIICHUU
pa3Iu4HBIX 3aj1a4;

obecrieueHre CcHOPMHUPOBAHHOCTH  IIPEACTABICHHUN O MaTeMaTHKe KaK  4YacTH
00IIIEYEJIOBEYECKON KYJIBTYPhl, YHUBEPCAIBHOM SI3bIKE HAyKH, MMO3BOJISIIOIIEM OIHCHIBATH
M U3yYaThb PeaJIbHbIC MPOIECCHI U SIBJICHUSI .

B mporpammy BKIIIOYEHO CcoOJeprKaHHe, HAIpaBJICHHOE Ha (QOPMHPOBAHUEC Y
CTYJEHTOB KOMIIETECHIINM, HEOOXO0AUMBIX 1JIst KauecTBeHHOro ocBoeHust OITOIT CITO na
0aze OCHOBHOTO OOIIET0 00pa30BaHHUsSI C IOJIYUYEHUEM CPEJHEr0o OO0IIero o0pa3oBaHUSI;
IIPpOorpamMMbl MOATOTOBKYU KBaJIU(DUITMPOBAHHBIX paboumnx, ciaykamux (ITITKPC).



OBIIIASI XAPAKTEPUCTUKA YUYEBHOM
JANCIHUITIJINHBI <MATEMATHUKA»

Marematuka  siBasieTcss  (QyHIAMEHTAJIbHOW  00IeoOpa3oBaTeIbHOMU
JTUCOUIUIMHONM CO CIOKHBIIMMCSI YCTOMYHMBBIM COACpP>KaHUEM ¢ OOHIMMU
TpeOOBaHUSIMHM K ITOJITOTOBKE YYaIUXCS.

B ITIOY TO «HTIIb», peanusyioieM o0pa30oBaTeIbHYIO HOpOTrpaMMy
cpenHero obrero oOpa3oBanusi B npexaeiax ocBoeHust OIIOIT CITIO nHa 6asze
OCHOBHOT'O 00IIero o0pa3oBaHUsl, U3yUYeHHE MAaTEMAaTUKHU UMEET CBOM OCOOEHHOCTH
B 3aBHCUMOCTH OT Npoduiisi npodhecCHOHAIBHOIO0 00pa30BaHUs.

Ilpu ocBoennmm mnpodeccuit CIIO  ecrecTBEHHOHAY4YHOTO  TPOQHUIIS
npogeccuoHagIbHOro oOpa3oBaHMsI MaTeMaTHMKa H3ydaeTcsi Ha 0a30BOM YypOBHE
®I'OC cpennero ob1ero oOpa3oBaHus.

OTo BBIpa’>kaeTcss B COJAEpP>KAaHUU OOydYeHHUsI, KOJIMYECTBE YacoB,
BBIJICIISIEMBIX HA U3YYEHUE OTJAEJIbHBIX TEM HPOTrpaMMBbl, TIIYyOMHE UX OCBOCHUS
CTyAeHTamMHu, O0BeMe W XapakTepe NpPaKTHYECKHUX  3aHSITHUI, BHIAX
BHEAYJUTOPHON CaMOCTOSITEJIbHOM padOThI CTYIEHTOB.

Oob1re nenu U3y4YeHUsI MaTeMaTUKH TPAAUIIUOHHO PEaUu3yIoTCs B
YeThIpeX HalpaBJICHUSIX:

1. obuee npencraBieHue 00 UESIX U METOJl1aX MaTeMaTUKU;

2. UHTEJJIEKTyaJlbHOE Pa3BUTHE;

3. oBjaJieHHe HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMH,

4. BocmuTaTeJIbHOE BO3/ICHCTBUE.

I[Mpodummzanust neneid maTeMaTUUecKOro oOpa3oBaHHSI OTpa)kaeTcs Ha
BBIOOpE IIPUOPUTETOB B OpTaHU3AIHUHU y4YEOHOU AESITEIIBHOCTH CTYyJIEeHTOB. st
€CTeCTBEHHOHAYYHOro Tipoduisi  npodeccuoHaIbHOro  olOpa3oBaHusi  Oosiee
XapaKTEePHBIM SIBJISICTCSI YCUJICHHE OOMICKYJIBTYPHOM COCTaBJISIONIECH Yy4deOHOU
JUCHUIUIMHBI C OpMEHTalMeldl Ha BU3yaJIbHO-OOpa3HbIM W JIOTMYECKUU CTHUIIM
y4eOHOH paloTHI.

N3ydyenne mareMaTHKu KakK HNpodUIbHOM 0011e00pa3oBaTenbHOM y4eOHOM
JUCHMIUIMHBI, YUYUTHIBAIONIEH crieU(PUKY OCBAaMBAEMBIX CTyJAEHTAMHU MNpodeccuii
CIIO, obecnieunBaercsi:

BBIOOPOM pa3JIUYHBIX MOJIXOJ0B K BBEJICHHIO OCHOBHBIX MOHSITHH;
opmMupoBaHHEM CUCTEMBI YUE€OHBIX 3aJaHUN, 00eCIeUYNBAIOIINX
3¢ PeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAaHOBOK,

e o0oraiieHHeM CIHeKTpa CTUJeH y4yeOHOM JesiITeIbHOCTH 3a CcYeT
COrJIACOBAHHUSI C BEAYLUIUMH J€SITeIbHOCTHBIMU XapaKTEepPUCTUKaMHU
BBIOpaHHOM Tpodeccuu.

IIpodpunbHast cocraBisomiasi OTpa’kaeTcsi B TpPeOOBAaHUSAX K IOATOTOBKE
CTYJI€HTOB B YaCTH:

e 00mIel cucTeMbl 3HAHUM: cojieprKaTesIbHbIE IIPUMEPHI UCTIOJIb30BaHUS
MaTeMaTHYeCKUX HUAel U METOJ0B B MPO(peCcCHOHATIBHON NI TEIIbHOCTH,;

e YMEHMI: pa3jIuuue B YpOBHE TpeOOBaHUIl K CJIOKHOCTH IPHUMEHSIEMBIX
aJITOPUTMOB,;

® [PAKTHYECKOIO0 WCMHOJb30BaHUS IIPUOOPETEHHBIX 3HAHUM M YMEHUM!:
UHAUBUAYAJIBHOTO Y4YeOHOro omnbiTa B TIOCTPOCHUU MATEeMaTHYECKUX
MoJieJieli, BBITTOJIHEHUH HCCIEeI0BATEIbCKUX IIPOECKTOB.

Taxkum oOpa3zom, peanu3anusi coJep KaHUsS y4YeOHOM JHUCHMUIIIHUHBI
OPHUEHTHUPYET Ha MPHUOPUTETHYIO POJIb IPOLECCYATIbHBIX XapaKTEPUCTUK ydeOHOM
paboThI, 3aBUCSIIIIUX OT ONPodUIIs TPodEeCcCCUOHATIBPHOTO 00pa30BaHUs, TOJTYUYECHUSI
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ONbITa HCHOOJB30BAHUSI MaTEMaTUKU B COJIEpKATEIbHBIX W TPOo¢ecCHOHATBHO
3HAaYUMBbIX CUTyalMsIX o CpPaBHEHHUIO c (popMaibHO-ypPOBHEBBIMHU
pe3yJIbTaTUBHBIMU XapaKTEPUCTUKAMHU O0YyUYCHHUS .

Conep>xkanue y4eOHOM JUCUMIUIMHBI pa3paloTaHO B COOTBETCTBHH C

OCHOBHBIMH COAEPKATECIbHBIMH JIUHUSIMU OOYYECHUSI MAaTEMAaTHKE:

e anreOpanyeckKasi JIMHUSI, BKJIIOYAKOIIAsi CUCTEMaTHU3aIlMI0 CBEACHHUI O
yuciax; W3y4YeHHE HOBBIX U 0000IIeHHE paHee H3YUYCHHBIX Oomnepamnuid
(Bo3BemeHHME B CTENEHb, HW3BJICYCHHE KOpHs, JorapudMupoBaHHE,
CHHYC, KOCHWHYC, TAHI'€HC, KOTAHI€HC W OOpaTHbIC K HHM); HU3Yy4YCHHUE
HOBBIX BHJIOB YHMCJIOBBIX BBIpaXXCHHUH U (OPMYJI; COBEPIICHCTBOBAHUE
NPaKTUYECKUX HABBIKOB WU BBIUHUCIUTEIBHOW KYJIBTYpbI, pacllIUpPEeHUE U
COBEPIICHCTBOBAHME alredpanvecKkoro arnmnapara, cOOpMHUPOBAHHOTO B
OCHOBHOM IIKOJIE, U €ro IIPUMEHEHHE K PELICHHUI0 MAaTeMaTU4YeCKUX U
NPUKJIAJHBIX 3aj]1a4;

® TeopeTUKO-QYHKIIMOHATIBHASI JIMHUS, BKJIIIOYAIOIIAasi CUCTEMaTHU3alHUI0 U
pacipeHue cBeAeHU 0 (QYHKIHUSIX, COBEPIICHCTBOBAHHUE T'paUICCKUX
YMEHUU; 3HAKOMCTBO C  OCHOBHBIMU  HJESIMH W  METOJaMH
MaTeMaTU4YeCKOIro aHajyu3a B 00beMe, IIO3BOJISIONIEM MCCIIEI0BAaTh
sIeMeHTapHble (QYHKIUU W peniarth IPOCTEHIIINE TeoOMETpPUUYECKUE,
(puzuyeckue u apyrue nNpuKIaJIHbIe 3aJa4uH;

e JIMHUS YpPaBHEHUM M HEPABEHCTB, OCHOBAaHHAasl Ha IIOCTPOEHUU WU

HCCIICI0BaAHNH MaTcMaTHu4ICCKHUX MOHGHCﬁ, TepeceKaroasicst C
anre6panqec1<0171 " TeOpeTI/IKO-q)YHKI_[I/IOHaHI)HOﬁ JIMHUAAMM M BKJIIOYUAromiasi
pasBUTHUC " COBCPUICHCTBOBAHUC TCXHHUKH aJIF€6paI/I‘—IeCKI/IX

npeodpa3oBaHUM JIsSI  pEHICHUsI YpaBHEHUM, HEPABEHCTB UM CHUCTEM;
(opMmupoBanme CrOCOOHOCTH CTPOUTH W HCCIEAOBATh MPOCTEHIIINE
MaTeMaTU4YeCKHE MOJEJIM NpU PELICHUW IPUKIIaJAHBIX 3aaad, 3ajad U3
CMEYKHBIX U CHEIHAIbHBIX JTHUCIUTIINH;

e reoMeTpuyecKasl JIMHHUSI, BKJIIOUaloNlasl HarJsiAHbIE MPEACTAaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax U H3yUYEHHUE UX CBOWUCTB, (popMHpoBaHUE U
pa3BUTHE IPOCTPAHCTBEHHOIO  BOOOpa)ke€HHsI, pa3BUTHE  CIIOCOOOB
reOMETPUUYECKUX U3MEPEHNN, KOOPANHATHOIO U BEKTOPHOI'O METOJO0B IJIsI
penieHust MaTeMaTUYECKUX U MPUKJIAJHBIX 3aj1a4;

e crToXacTUyecKasl JIMHHUSI, OCHOBaHHasl Ha pPa3BUTHH KOMOMHATOPHBIX
YMEHMH, HpeacTaBICHUNA o BEPOSITHOCTHO-CTaTUCTHUECKUX
3aKOHOMEPHOCTSIX OKPY>KAIOIIEro MUpa.

Pasznenbr (Tembl), BKIIIOYCHHBIC B COJIEp>KaHHE Y4YEeOHOW JTHUCIIHUIUIIUHBI,
SIBJISIFOTCSI OOIIMMU 11JIs1 BceX npoduiied npodeccruoHaabHOro o0pa3oBaHUsI U MpU
BceX oObeMax y4YeOHOro BPEMEHH HE3aBUCHUMO OT TOTO, SIBJISIETCS JIM ydeOHas
JUCUMIUTHHA «MaTemMaTnKa» 6a30BOM WM MPOPUITHHOMN.

HN3yuenue o611eo6pa3oBaTesibHOM Yy4eOHOW JMCUMILUIUHBI «MaTtemMaTuka»
3aBepIaeTCs MOJABEASHUEM HTOIOB B (hopMe 3K3aMeHa B paMKax MPOMEXYTOYHOM
aTrTecTallMM CTYAEHTOB B mpolecce ocBoeHUs1 ocHoBHOM OIIOII CIIO ¢ nomyuenuem
cpenHero obuiero oopazosanus (ITITKPC).



MECTO YUEBHOUW JUCIIUIIJIMHBI B YUYEEHOM
IHJTAHE

Vyebnast pucuuiuimHa «MaremaTuka» SIBIsICTCS Y4YeOHBIM MPEIMETOM
00s13aTeIbHOM mpeaAMeTHOM obiactu «Martematnka w wuHpopmatuka» PI'OC
cpenHero oo0miero oopa3oBaHUsI.

B T'TIOY TO «HTIIb», peanu3ymroliiero o0pa3oBaTelIbHYIO NpOrpaMmy
cpenHero obrmero oOpa3oBanusi B npenenax ocBoeHusti OITOIT CITO nHa 6ase
OCHOBHOTO oOI1mero oOpa3oBaHusi, YydeOHass JIUCOUIUIHHA «MaTeMaTuKar
n3ydaercst B obreobpazoBaresibHoM Hukie ydedbnoro rrana OITOIT CITO na 6a3ze
OCHOBHOT'O O0O0IIIEro 0O0pa30BaHMUsSI C MOJIyYEHHEM CpPEIHEro oO0IIero oO0pa3oBaHUS
(TITITKPC).

B yueonom murane IITIKPC yueOHast nmucnuruinHa «MaTteMaTHKa» BXOJIUT B
cocTaB 0O0IMUX 00IIe00pa30BaTEIIbHBIX YUYEOHBIX JIHUCIIUTUINH, (OpMHUPYEMBIX U3
00s3aTenbHbIX MTpeaMeTHBIX obiactet PI'OC cpennero obiero odOpa3zoBaHUsI, AJIS
npodeccuii CIIO cooTBeTCcTBYIOIIETO PO UIIsi mMpodecCHOHATHFHOTO 00pa30BaHUSI.



PE3VJIBTATBI OCBOEHUSI YUEBHOM
AUCLHUNJINHBI

OcBoeHue coAep>KaHUs Yy4YeOHOUW AUCIUIUIMHBI «MaremaTtuka» o0ecrieanBaeT
JIOCTH>KEHUH CTYJACHTAMH CICAYIOIINX PE3YJILTATOB!:

JIUYHOCMHBIX.

chOopMUPOBAHHOCTH peaCcTaBIICHUM 0 MaTeMaTHUKE KaK
YHUBEPCAJIBHOM SI3BIKE HAyKH, CPEJACTBE MOJCIIUPOBAHUSI SIBJICHUHU H
MPOIIECCOB, UASSAX U METOJaX MaTeMaTHUKU;

NOHUMAaHHUE 3HAYUMOCTH MATEMAaTHKWU JJIsI HAYYHO-TEXHHYECKOTO
nporpecca, cpOpMHPOBAHHOCTh OTHOIIICHUSI K MaTeMaTHUKE KaK K
JacTH OOIIIEYEIIOBEYSCKON KYJIBTYPhl depe3 3HAKOMCTBO C HCTOPHEH
pa3sBUTHSI MaTeMaTHKHW, YBOJIOIMCH MaTEMaTUYSCKUX HJICH;
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI, IIPOCTPAHCTBEHHOTO BOOOpa>KeHUS,
aJTOPUTMHUYECKON KYJIbTYpbl, KPUTUYHOCTH MBIILJICHHUSI Ha YpPOBHE,
HEOOXOoauMOM JUJIst Oyaymieid npodeCCHOHAILHOM ASsITCIIbHOCTH, IS
MPOJIOJI>KEHUsT 00pa30BaHUSI U caMOOOpa30BaHHUSI;

OBJIAJICHUE MaTeMaTHYeCKUMU 3HAHUSIMU 17§ YMEHUSIMH,
HEOOXOJIMMBIMU B TIOBCEIHCBHON >KH3HH, JJISI OCBOCHHS CME>KHBIX
€CTECTBEHHOHAYYHBIX JHUCHHUIUIMH W JUCIHUIUIUH IPOGEeCCUOHATILHOTO
OUKJa, JIsI TI0JIy4eHHUsl oO0pa3oBaHHsI B 00JIacTsIX, HE TPeOyIOMINX
YTIIyOJICHHOM MaTeMaTHYeCKON IMOJATOTOBKH;

FTOTOBHOCTh M CHOCOOHOCTH K O00Opa30BaHHIO, B TOM 4YHCIE
camMoo0pa30BaHUIO, HA TMPOTSI>KEHUUW BCEH >KHU3HH, CO3HATECIIBHOC
OTHONICHUE K HEIPEPBIBHOMY 00pPa30BaHUIO KaK YCJIOBUIO YCIICHTHON
npodeccCuoHaIbHONW U OOMIECTBECHHOMW JICSITEIBHOCTH,

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEJIbHOW TBOpPYECKOUW U
OTBETCTBEHHOM AESITEIHLHOCTH,

TOTOBHOCTh K  KOJUJIEKTUBHOM  paboTe, COTPYAHHYECTBY  CO
CBEpCTHHUKaAMU B 00pa3oBaTelIbHOU, OOIIECTBEHHO MOJIE3HOM, y4deOHO-
UCCIIEIOBATEIBCKOM, MMPOSKTHOM U JIPYTUX BUAAX JIESITEJIbHOCTH;
OTHOIIIEHWE K TIPOo(EeCCUOHATILHON MNEeSITeIbHOCTH KaK BO3MO>KHOCTH
y4dacTUsl B PEIIEHUH JHUYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX,
00IlIeHAITMOHAIBHBIX MTPOOJIEM;

MemanpeOMemH bl X

YMEHHUE  CaMOCTOSITEJIBHO  OIIPEACNIsAITh LeJIW  ACSITCIBHOCTH W
COCTaBJIATHL IUIAHBI JEATEIIBHOCTH, CaMOCTOSITEIBHO OCYLIECTBISATH,
KOHTPOJHUPOBATE U KOPPEKTUPOBATH JIESITEJIBHOCTh; UCIOJIB30BaTh BCE
BO3MOYKHBIE peCypechl JUIsI JOCTUYKEHUSI IIOCTABJICHHBIX 1LI€JIEU U
peanu3anuu IJIaHOB AESITEJIBHOCTH; BbIOMpPATh YCIIEIIHbIE CTPATETHU B
Pa3IUYHBIX CUTYyalUsIX;

YMEHHE NPOAYKTHUBHO OOIIATHCSI W B3aMMOJIEMCTBOBATH B IMpoIlecce
COBMECTHOU JESATEJIBHOCTH, YUYUTBIBATh MO3UIHUHU JAPYIUX YYaCTHUKOB
JIesITeNbHOCTH, 3(GEKTUBHO pa3peraTh KOHQIUKTHI,

BJIaJICHHUE HABBIKAMHM MO3HABATEIbHON, y4eOHO-UCCIEeA0BATEIBCKON U
MMPOEKTHOM  JIeSITEeJIbHOCTH, HAaBBbIKAMHU  pas3pelleHust IpodieM;
CIIOCOOHOCTHL W TOTOBHOCTH K CaMOCTOSITEJIbHOMY MOHWCKY METOJ0B
peuieHusT NpaKTHYEeCKUX 3a7ad, HOPHUMEHEHUIO pPa3JIMYHBIX METOJ0B
MO3HAHUS;

TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOM HH(PpOPMAIITMOHHO-
MIO3HABATEJIBHON NESATEJIBHOCTH, BKJIIOYAsl YMEHHE OPHUECHTHUPOBATHCS
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B pa3JIMYHbIX MCTOYHHKAX HMH(POpMAIIMH, KPUTHUYECKHU OLIEHUBATH U
UHTEPOPETUPOBATE HH(POPMAIIHIO, [OJYyYaeMyl U3 pa3IM4HBbIX
UCTOYHHKOB;

BJIAQJICHUE SI3BIKOBBIMM CPEJICTBAMH. YMEHHE SICHO, JIOTUYHO U TOYHO
U3jaraTh CBOIO TOYKY 3PEHHSI, UCIIOJb30BaTh aJCKBATHbIC SI3bIKOBbLIC
CpenACTBa;

BJIaJICHUE HaBBIKAMH I[103HABATEJIIbHOW pe(JIeKCHH KaK OCO3HAHUS
COBEpLIAEMbIX JE€WCTBUM M MBICJIMTEJIBHBIX  IIPOLIECCOB, HUX
pe3yJIbTaTOB M OCHOBAHWM, TI'paHUIl CBOEro 3HAHUSI MW HE3HaAHWUSI,
HOBBIX ITO3HABATEJIBHBIX 3a7a4 U CPEIACTB IJIsI UX JOCTHYKECHUSI,
LEJIEYyCTPEMJIEHHOCTh B IIOMCKaX W  MNPUHSATUM  PEIICHUH,
Cco00pa3UTEeIIbHOCTh W WHTYHUIHS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX
IpeACcTaBICHUM; CIIOCOOHOCTh BOCIPHUHMMATh KpPAacoTy W TIapMOHHUIO
MHUPA;

npeoMemHbLX.

c(OpPMHUPOBAHHOCTH ITPEJACTABICHUN O MaTeMaTUKE KaK 4acTU MHUPOBOU
KyJbTYpbl M MECT€ MaTeMaTHUKW B COBPEMEHHOW LHMBUJIM3ALMH,
criocobax OIMCaHUs SIBJICHHUM peajibHOTO MHpa Ha MaTeMaTH4Y€CKOM
SIBBIKE;

cOpPMHUPOBAHHOCTH TIPEACTABIICHHH O MAaTeMaTHYSCKUX ITOHSITHUSIX
KakKk  Ba’KHEHIIMX  MaTEMaTHYECKHUX  MOJIEIISIX, TTO3BOJISIFOIITUX
ONMCHIBAaTh M H3y4yaThb pa3HbI€ HOPOLIECCHl M SIBJIECHUSI; NOHUMAaHUE
BO3MO>KHOCTH  AKCHMOMATHYECKOIro IIOCTPOCHHSI MaTeMaTUYECKHUX
TEOpUI;

BJIAJJCHUE METOJAaMHU JOKa3aTE€JIbCTB U AJITOPUTMOB PEIIECHUSI, YMEHUE
UX TIPUMEHSTH, NOPOBOJHUTH JIOKA3aTEJIbHBIC PACCY>KJICHHUSI B XOJ€
peuieHus 3anay;

BJIQJICHUE CTAHAAPTHBIMU NOpPHUEMAMH PEIIEHUs palMOHAJIbHBIX U
UppaITUOHATIBHBIX, TMOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUM W HEPABEHCTB, HX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YUHUCIIE JJIsI MOUCKA MYTH PEICHUSI U
WIJUTIOCTPALMM PEIICHUSI YPABHEHUM U HEPABEHCTB;

cOpMHUPOBAHHOCTh  TMPEJACTABICHUNH 00 OCHOBHBIX  MOHSITHSIX
MaTeMaTU4YEeCKOro aHaju3a W HWX CBOWCTBaAx, BJIAJCHHUE YMEHHUEM
XapaKTepHu30BaTh NoBeAeHHE (YHKIIHM, HCIOJIb30BaHUE MOJIYUYEHHBIX
3HAHWUW IJIs1 ONUCAHUSI U aHaJIn3a peajibHbIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMH MOHSITUSIMH O TUJIOCKUX W IIPOCTPAHCTBEHHBIX
T€OMETPHUUYECKHUX durypax, ux OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTh YMEHHSI pacho3HaBaTh T€OMETPHUYECKHE (UTYPHI
Ha YyepTe’kax, MOJEJISIX U B peaJIbHOM MHPE; NMPUMEHEHUE U3YyUYECHHBIX
CBOHWCTB TreoMmeTpuueckux ¢uryp wu GopmMyaT Jsi  pPEHICHUs
r€OMETPUUYECKHUX 3aJa4d U 3aJa4d C MPAKTHUYECKHUM COJECpP>KaHHUEM;
cOpMUPOBAHHOCTh TIPEJICTABJIICHUM O TMporeccax U SIBJICHUSX,
HMEIOIINX BEPOSATHOCTHBIN xapakrep, CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B  pE€aJbHOM MHUPE, OCHOBHBIX TIOHSITHUSIX
AJIEMEHTAPHOM TEOPHUHU BEPOSITHOCTEH; YMEHUM HaxXOJIWUTh U OLIEHHUBATh
BEPOSITHOCTH HACTYMJICHUSI COOBITUM B MOPOCTEHUIIHUX MNPAKTUUECKUX
CUTYyaIllHsIX U OCHOBHBIC XapaKTCPUCTUKHU CIIydaWHBIX BEJIUNUHH;
BJIaJICHUE HAaBBIKAMW HCIOJb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX
nporpamMm IIpH PEIIeHUH 3a7a4.

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCS:

JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH



OnepupoBarh Ha 6a30BOM YPOBHE' MOHATHAMH: KOHEYHOE MHOKECTBO, JJIEMEHT MHOYKECTBA,
NOIMHOXECTBO, IE€peceueHue M OObEJMHEHHWE MHOXKECTB, UHCIOBbIE MHOXECTBAa Ha
KOOpJAMHATHOM NPAMOH, OTPE30K, HHTEPBAIL;

OlepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSAMHU: YTBEP)KICHHE, OTPHUIIAHUE YTBEPXKICHHUSA,
UCTUHHBIE U JIOKHBIE YTBEP)KICHUS, NPUYMHA, CIEACTBUE, 4YacTHBIA ciydall o0Iero
YTBEPKICHUS, KOHTPIIPUMED;

HaXOJUTh IepeceyeHue U OOBEIMHEHHE JIByX MHOXECTB, IPEJCTAaBICHHBIX I'pa)uuyecKku Ha
YUCJIOBOM IIPSIMOM;

CTPOMTb HAa YHCIOBOM IPSIMOH IOAMHOXECTBO 4YHMCIOBOTO MHOXECTBA, 3aJaHHOE
IIPOCTEUILIMMHU YCIIOBUSIMU;

pacrio3HaBaTh JIOKHbIE YTBEP)KICHMS, OIIMOKH B PACCYKACHUSX, B TOM 4YHCIIE C
UCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

Yucna u eblpasricenusn
OHepI/IpOBaTB Ha ©0a30BOM YPOBHC IMOHATHAMH: 1TCJIO0C HYUCIO, ACIUMOCTb YHCCII,

OOBIKHOBEHHAsl JIpoOb, AecATUYHAs APOOb, PAalMOHAIBHOE YHUCIO0, MPUOIMKEHHOE 3HAYCHUE
4KCclla, 4acTh, J0JI, OTHOUIEHHE, MPOLIEHT, MOBBIIIECHUE U MOHMKEHUE Ha 3aJJaHHOE YHCIO
MPOIIEHTOB, MACIITa0;

ornepupoBaTth Ha 0a30BOM YypOBHE HOHATUSAMM: Jiorapu(M YHCIA, TPUTOHOMETpUUECKas
OKPY’KHOCTb, TIpajycHas Mepa yIja, BeJIMYMHA YyIja, 3aJaHHOr0 TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT'€HC U KOTAHI€HC YIJIOB, UMEIOIINX
[IPOU3BOJIbHYIO BEJIMUHHY;

BBINOJIHATE apU(pMETUYECKHE JEHCTBUS C LEIbIMUA U PAllMOHAIILHBIMU YHCIIaMU,

BBINOJIHATh HECJIOXHbBIE IMPEoOpa30BaHUs YHCIOBBIX BBIPAXKEHUH, COAEP)KAIIUX CTEHEeHU
qucen, TM00 KOPHU U3 Yuce, 1100 JorapuMbl YUCET;

CpaBHMBATh pallOHaJIbHbBIE YHCIa MEXKAY COOOi;

OLICHMBATh U CPaBHHUBATh C pPAaIlMOHAJIbHBIMU YHMCIAMHU 3HAYEHMs ILIENbIX CTENEHEW 4YHced,
KOpHEH HaTypaJbHOM CTETIEHU U3 YHCEJl, IOTapu(pMOB YUCEI B IPOCTHIX CIy4asix;

n300pakaTh TOUKAMHU HA YUCIOBOM MPSIMOH LIeJIble U PallMOHAJIbHbIE YKCTIa,

n300pakaTh TOYKAMM Ha YHUCIOBOM MpPSIMOI IieJble CTENEeHHW YHCel, KOPHU HaTypalbHOU
CTEIEHH U3 YHCEJI, JOrapru(Mbl UUCEI B MPOCTHIX CIYyYasX;

BBINIOJIHATh HECJIOKHbIE MpeoOpa3oBaHUsl LENbIX U JApOOHO-pAallMOHATIBHBIX OYKBEHHBIX
BBIPAKCHU,;

BBIpaXKaTh B MPOCTEUIINX CIyYasiX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 ApYyTue;

BBIUUCIIATH B MPOCTHIX CIIydasiX 3HAUEHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHHI, OCYIIECTBIISSA
He00X0IMMBIE MTO/ICTAHOBKHU U MpeoOpa3zoBaHus;

n300pakaTh CXeMaTHYECKU YTroJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B Tpajlycax;

OLICHMBATh 3HAKH CHUHYCA, KOCUHYCA, TAHT'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

YpaBHeHHS U HEPABEHCTBA
Pemrate nuHelHbIE ypaBHEHNS U HEPABEHCTBA, KBAIpaTHbIE YPABHEHUS,

1 v

3aecb v ganee: pacno3HaBaTb KOHKPETHbIE NPUMEPbI 0BLLMX NOHATUI NO XapaKTePHbIM MPU3HAKaM, BbINOAHATbL
AENCTBMA B COOTBETCTBMM C ONpeaesieHNeM U NPOCTENLLUMMM CBOMCTBAMM MOHATUIN, KOHKPETU3UPOBATL
npumepamm obwme NoHATUA.

10



- pemartp Jorapupmuueckue ypaBHeHus Bujaa log , (bx + ¢) = d u npocreiime HepaBeHCTBA
Buga log o X < d;

- peliaTh MoKasaTeNbHbIC ypaBHeHus, Buga a° °= d (rze d MOXKHO IpPEICTABUTH B BHIE
CTENEHUM C OCHOBAHMEM Ad) M NpPOCTEHIMe HepaBeHCTBA Buaa a° < d (rme d MoxHO
MPEJCTaBUTh B BHJIC CTCIICHH C OCHOBAHHUEM a);.

- MPUBOAWTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPHUYECKOTO ypaBHEHUS
BHIa: sin X = @ COS X = @, tg X = a, cig X = a, rae @ — TabNMYHOE 3HAYCHUE
COOTBETCTBYIOILIEH TPUTOHOMETPHUECKON (DYHKIIHU.

DOyHKIUUHA

- OmnepupoBaTb Ha 0a30BOM YpOBHE IOHATUAMHU: 3aBUCHUMOCTb BEIWYMH, (QYHKLHS,
apryMeHT W 3HaueHue (YHKIHH, OOJIACTh ONPEACTCHUS M MHOXKECTBO 3HAUYCHHI
byHkuun, rpaduk 3aBHCHMOCTH, Tpaduk GYHKIUU, HYIU QYHKIHAHA, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3pPACTaHHE HA YMCIOBOM IMPOMEXKYTKE, YObIBAaHHE Ha YHCIOBOM
IPOMEXYTKe, HaumOoiblllee U HauMEHblee 3HaueHue (QYHKIMM Ha YHUCIOBOM
NPOMEXYTKE, IEPUOINUECcKast PYHKIHs, TIEPHO,;

- omepupoBaTb Ha  0a30BOM  YpPOBHE  MOHATUAMHU: TpsMas U oOparHas
POTNIOPIMOHATFHOCTD JIMHEHHASA, KBaJpaTUYHAsA, JOrapu(pMHUUECKass W IOKa3aTelIbHas
(byHKLIUU, TPUTOHOMETpHUYECKUE (PYHKIINH;

- pacro3HaBaTb  rpaduKd  DJIEMEHTApHBIX  (QyHKOMA: mpsAsMoOd W OOpaTHOH
IPONOPLHUOHATIBHOCTH, IMHEHHOM, KBaAPaTUYHOM, JOrapu(pMUUECKONH U IIOKa3aTeIbHOM
(GYHKINH, TPHTOHOMETPHYECKUX (DYHKIIHIA;

- COOTHOCUTHb  TpaUKH  JIEMEHTapHbIX  (QYHKUMH:  1OpsaMOH W oOpaTHOH
IPONOPLUOHAILHOCTH, JIMHEHHOW, KBAaJPaTUYHOM, JJOrapu(PMUUECKON U NOKa3aTeIbHON
(GyHKUUH, TPUTOHOMETPHUYECKUX (PYHKIMH ¢ popMyaMu, KOTOPBIMU OHH 3a]1aHbl;

- HaxoJuTh MO rpaduKy NpuOIMKEHHO 3HaUeHUS QYHKIMH B 33JaHHBIX TOUKAX;

- ompeneniaTs mo rpaduky cBodcTBa (QyHKIMHM (HYIM, TPOMEXYTKH 3HAKOIMOCTOSHCTBA,
POMEXKYTKH MOHOTOHHOCTH, HAUOOJIbIINE ¥ HAUMEHbIIINE 3HAYCHUS U T.I1.);

- CTpOMTb 3CKM3 rpaduka QyHKIUH, YIOBICTBOPSIONIEH MPUBEICHHOMY Ha0Opy YCIOBUI
(mpoMeXyTKH Bo3pacTaHus / yObIBaHUs, 3HaUeHUE (QYHKIUU B 3aJJaHHOW TOYKE, TOUKHU
9KCTPEMYMOB H T.]1.).

DJIeMEeHThI MaTEeMaTH4YeCKOI'0 AHAIN3a

- OnepupoBaTb Ha 0a30BOM YypOBHE MOHATHSAMM: HPOU3BOIHAS (QYHKIUH B TOUKE,
KacaTenbHas K rpa@uky QpyHKUNU, TPOU3BOAHAS (PYHKLINU;

- OINpeneNsITh 3HaYeHHEe MPOU3BOIHON (DYHKIIMU B TOUKE MO M300pakKEHUIO KacaTelbHOH K
rpaduky, IpoBeIEHHON B ITON TOUKE;

- pemarb HECIOXHBIE 3aJadyd Ha IPUMEHEHHME CBSI3U MEXIYy MPOMEKYTKaMU
MOHOTOHHOCTH U TOYKaMH dKCTpeMyMa (YHKIUH, C OJHOW CTOPOHBI, U MIPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (QYHKIIUHU — C IPYTOM.

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEM, JJIOTUKA U KOMOMHATOPUKA
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OHepI/IpOBaTB Ha 63.30BOM YPOBHC OCHOBHBIMU OIIMCATCIIBHBIMU XapaKTCPHUCTUKAMU
YUCJIOBOTO Habopa: cpeaHee apumeTHdeckoe, MeIraHa, HauOoJbIlee U HaAaNMEHBIIICE
3HAYCHUS,

orepupoBaTh Ha 0a30BOM YpPOBHE TNOHSATHSMH: YacTOTa W BEPOSTHOCTh COOBITHS,
CﬂyqaﬁHLIﬁ BBI60p, OIIBITBI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMHA CO6BITI/I$IMI/I;
BBIYHUCIISITH BEPOSITHOCTH COOBITHIA HA OCHOBE TOJICYETA YHCIIA UCXOJIOB.

TexcToBBIC 3a1a4H

Pemrate HecI0KHBIE TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB;

aHAIM3MPOBATh YCIOBUE 3a7a4yd, NPH HEOOXOIUMOCTH CTPOUTH [UII €€ pPEIICHUS
MaTeMaTHYECKYIO MOJIETIb;

MOHUMATh M UCIIOJIB30BATh [UIS PEIICHHS 33a7a4l MHPOPMAIHIO, TPEJICTABICHHYIO B BH/C
TEKCTOBOM M CHMBOJIBHOM 3aIiCH, CXEeM, Ta0JIUI, JUarpaMm, rpa(pukoB, puCyHKOB;
JEeWCTBOBATH IO aJITOPUTMY, COZIEPIKALIEMYCS B YCIIOBHHU 33/1a4H;

MCIIOJIB30BATh JIOTHYECKUE PACCYKICHHS IIPH PEIICHUH 3aa4H;

paboTaTh C W30BITOUYHBIMH YCIOBHSIMH, BBIOMpas W3 Bceld HH(GOpMALUM, JaHHBIC,
HEOOXOAUMBIC /ISl pEIICHUS 33/1a4H;

OCYIIECTBIISATH HECIIOKHBIH MepeOop BOSMOKHBIX PEIICHH, BHIOUPAst U3 HUX ONTUMAaJIbHOE
0 KPUTEPHSIM, CHOPMYITMPOBAHHBIM B YCIIOBHH;

aHAIM3UPOBATh U MHTEPIIPETUPOBATH TIOIYYCHHBIEC PELICHUS B KOHTEKCTE yCIOBUS 3a/1a4H,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYALIIE KOHTEKCTY;

pemIaTk 3a/1a4u Ha pacyeT CTOMMOCTH TTOKYIOK, YCIIYT, MOE3/0K U T.I1.;

pemaTh HECIOXKHBIE 3aJadd, CBS3aHHBIC C JIOJIEBBIM YYacTHEM BO BIIQJCHUU (UPMOI,
NPEANPHUATHEM, HEABHKHUMOCTBIO;

pemarp 3a7add Ha MPOCTHIE MPOIEHTHI (CHUCTEMBI CKHUJOK, KOMUCCHH) M HAa BBIYHCIICHHE
CJIO’KHBIX TPOLIEHTOB B PA3JIMUHBIX CXEMax BKJIAJ0B, KPEIUTOB U MIIOTEK;

pemarh NpakTUYeCKHe 3a/aud, TPeOyIOIIue HCIOIb30BAHUS OTPHUIATEIBHBIX YHCEN: Ha
OIpeJIeJIeHUe TeMIIepaTyphl, Ha OIpeJleIeHUue TOJI0XKEHNsI Ha BpeMEeHHON ocH (10 Harei
9pbl U TOCJE), Ha JIBW)KEHUE JIEHEXKHBIX CpeICTB (MpUX0J/pacxoll), Ha oOIpeaeseHue
TITyOUHBI/BBICOTHI U T.IL.;

UCIOJb30BaTh TMOHATHE MaciiTaba Ui HAaXOXAEHUS PpacCTOSIHMM M JUIMH Ha Kaprax,
IUTaHAX MECTHOCTH, IJIaHaX MMOMEIEHHH, BBIKPOWKax, MpH paboTe Ha KOMIBIOTEPE U T.1I.

I'eomeTrpusi

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMH: TOUKa, IPsSMas, INIOCKOCTh B IPOCTPAHCTBE,
NapajuieIbHOCTh U NEPIIEHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEH;

pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OI'DAaHHHMKOB (TpU3Ma, MUPaMUAA, MPSAMOYTOJIbHBIN
napajuiesenumnes, Kyo);

n300pakaTh U3yyaemble (UTYpbl OT PYKM M C HIPUMEHEHHEM IMPOCTHIX YEPTEKHbIX
UHCTPYMEHTOB;

nenaTh (BBIHOCHBIE) IUIOCKHME YEPTEXH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DUTYpP: BHJI
CBEpXYy, COOKY, CHU3Y;

U3BJIEKaTh ~ MH(POPMALMIO O  IMPOCTPAHCTBEHHBIX  TI'€OMETPUYECKUX  (urypax,
MIPE/ICTAaBICHHYIO Ha YepPTeKax U PUCYHKAX;

npUMeHATH TeopeMy [Iudaropa nmpu BEIYMCIEHUH 3JIEMEHTOB CTEPEOMETPUUECKUX PUTYP;
HaXOOUTh OO0BEMbl M IUIOU[AJM MOBEPXHOCTEH MPOCTEUIINX MHOTOIPAaHHUKOB C
pUMEHEHHEM (OpMYIT;

pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC, HMIUHAP, chepa u 1map);
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- HAaXOJUTh OOBEMBl W IUIOMAAM TOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB H Tell
BpallleHUs ¢ IpUMEHEeHUuEM GOpMYIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
- OmnepupoBaTh Ha 6a30BOM YpOBHE ITOHATHEM JICKaPTOBBI KOOPIMHATHI B IPOCTPAHCTBE;
- HAXOJUTh KOOPJMHATHI BEPIINH KyOa U MPSMOYTOJILHOTO Mapajuiesenunena

Hcropust MaTeMaTHKHU
— OnuceiBaTh OTIENBHBIE BBIIAIOIINECS PE3YNIBbTAThI, IOJYyYEHHBIE B X0/I€ PA3BUTH MaTEMATUKU
KaK HayKH;
— 3HaThb NPHUMEPHl MATEMAaTUYECKUX OTKPBITUH M HMX aBTOPOB B CBA3U C OTEYECTBEHHOH M
BCEMUPHOMN UCTOPHUEH;
IIOHMMATh POJIb MATEMATUKH B pa3BuTUU Poccun

MeToabl MaTEMATUKH
- HpI/IMeHHTB HU3BCCTHBIC MCTOABI ITPHU PCIICHHUH CTAHAAPTHBIX MATCMATUYCCKHUX 3a1a4;
- 3aMCUaTb MU XapaKTCPHU30BaTb MATCMATUUCCKHEC 3aKOHOMCPHOCTU B OKPY)KaIOHICfI
HeﬁCTBHTeHLHOCTH;
- IIPUBOAUTH HPUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTeI‘/‘I B IIpupoac, B TOM YHUCIIC
XApaKTCPUIYIONIUX KpaCOTy U COBCPUICHCTBO OKPYXAIOMICTO MHpa U HpOI/I3BeI[eHI/II‘/‘I
HCKYCCTBa

BBINIYCKHUK Ha 0a30BOM YpPOBHE€ MHNOJYYUT BO3MO>KHOCTH
HAY4YUTHCH:
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTH4eCKOH JIOTUKH

- OHepI/IpOBaTBZ MOHATUAMU: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXECTBA, IOAMHOKECTBO,
nepeceuyeHre U 00bEeJMHEHNE MHOXKECTB, YMCIOBBIE MHOXKECTBA Ha KOOPJIUMHATHOM MpPSMOIi,
OTpPE30K, HWHTEpBaJ, TMOJIYUHTEpBaJ, NPOMEXKYTOK C BBIKOJOTOM TOYKOH, Trpaduueckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAUHATHOM IIOCKOCTH;

— ONEpHUpPOBATh MOHATHAMH: YTBEPXKACHHUE, OTPUIIAHME YTBEP)KICHHS, UCTUHHBIE W JIOXKHBIC
YTBEP)KICHUS, IPUUMHA, CIEJICTBHE, YACTHBIN cly4ail 00IIero yTBEepKIAeHUs, KOHTPIPUMED;

— IIPOBEPATH MPUHAJIEKHOCTD 3JIEMEHTA MHOKECTBY;

— HAaxOJUTh IE€peceyeHHe M OO0bEIMHEHUE MHOXECTB, B TOM 4YHUCIE MpPEACTAaBICHHBIX
rpaduyecKy Ha YMCIOBOM MPSAMOM U Ha KOOPAMHATHOM MIIOCKOCTH;

— TPOBOJUTH JI0KAa3aTeIbHbBIC PACCYKICHUS 11 000CHOBAHUS UCTUHHOCTH YTBEPIKJICHUI.

Yuciia 1 BbIpaskeHUs

- CBOOOAHO oONEpHPOBATH MOHATUSAMH: IEJIO€ YHUCIO, IEIUMOCTh YHCEN, OOBIKHOBEHHAs
Ipo0b, AecsTUUHas 1po0b, pallMOHAIBLHOE YHUCIIO0, MPUOIMKEHHOE 3HAaYCHHE YHCIIa, YacTb,
J10J1s, OTHOILLEHUE, MPOLEHT, NOBBILIEHUE U MOHWKEHHE Ha 3a/JlaHHOE YHCJIO ITPOLIEHTOB,
Macirao;

- NPUBOAMTH IPUMEPHI YUCEI C 33JaHHBIMU CBOWCTBAMH JEIIMMOCTH;

- OomepupoBaTh MOHATHSMM: Jorapudm ducia, TPUTOHOMETPUUYECKas OKPYKHOCTD,
panMaHHas M TpajycHas Mepa yIyla, BeJIWYMHA YIVla, 3aJaHHOr0 TOYKOM Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH, CHHYC, KOCHHYC, TaHT€HC M KOTaHT'€HC YIJIOB,
MMEIOLINX [TPOU3BOJIBbHYIO BEIMUNHY, YUCIIA € U T,

2
3aecb v ganee; 3HaTb onpeaenieHne NoHATUA, YMETb MOACHATb ero CMbIC/I, YMETb MCMO/1b30BaTb NOHATME U €ro
CBOMCTBA NPU NPOBEAEHUMN PACCYKAEHUN, peLleHnn 3a4au.
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- BBINOJNHATH apuQMETUYECKUE JEUCTBUS, COYETas YCTHBIE M MHUCHhMEHHBIC MPHEMEI,
OpUMEHSS IPH He0OXOAMMOCTH BBIYHCIUTEIBHBIC YCTPONCTBRA,

- HaxOJIUTh 3HAYCHHUS KOPHS HATypalbHOW CTEMEHH, CTCICHH C PalMOHAIBHBIM
nokasareJsiem, Jiorapudma, HCIob3ysl MPH HEOOXOAMMOCTH BBIYUCIUTEIbHBIC YCTPOMCTBA;

- MOJB30BATHCS OIEHKON M MPUKUIKON MPH MPAKTUISCKUX pacueTax;

-  TpPOBOIUTH IO W3BECTHHIM (opMynaM H TMpaBHJIaM IpeoOpa3oBaHHs OYKBEHHBIX
BBIPQXXCHHUM, BKJIIOYAIOIINX CTEIECHH, KOPHHU, JIOTApUPMBI U TPUTOHOMETPHUECKUE
byHKIINY,

- HaxOJIUTh 3HAUCHUS YHUCJIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISII HEOOXOIMMBIS
TIOJICTAHOBKH H ITPE0Opa30BaHUs;

- n300pakaTh CXEMATHYECKH Yroj, BEJIMYMHA KOTOPOTO BBIPAKEHA B Tpaaycax WA
panuaHax;

- HCIIOJIB30BATh MPH PEIICHUU 337a4 TAOIWYHBIC 3HAYCHHUS TPUTOHOMETPHUECKUX (PYHKIIHIA
YIJIOB;

- BBINIOJIHATH TIEPEBOJ] BEIMYMHBI yIJIa U3 PaJHAHHON MEPHI B TPATyCHYIO U 0OpaTHO.

YPaGHeHll}l U Hepaesencmea

Pemrats palOHAJIBHBIC, ITOKA3aTCIILHBIC U norapmbMqucxne YpaBHCHHA W HCPABCHCTBA,
HpOCTGfIIHH@ HppalMOHAJIbHBIC W TPHUIOHOMCTPHUYCCKUC YpPaBHCHHA, HCPABCHCTBA H HX
CHCTCMBI,

UCIIOJIB30BaTh METO/Ibl PEIICHUs] YPABHEHMI: IIPUBEACHUE K BUY IIPOU3BEIACHUE PABHO HYIIIO»

HJIN «9aCTHOC PAaBHO HYJIIO», 3aMCHA IICPCMCHHBIX;

HCII0JIB30BAaTh METOJ MHTCPBAJIOB JIs1 pCHICHUS HCPABCHCTB;

UCIOJIb30BaTh TpapUUeCcKUil MeTO I JUIsl TPUOIMKEHHOTO PEeIlIeHHs] ypaBHEHHU I U HEPAaBEHCTB;
n300pakaTh Ha TPUTOHOMETPUUECKOM OKPYKHOCTH MHOXKECTBO PpELICHUH MpocTeHmmx
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;

BBIIIOJIHATE OTOOpP KOpHEH YpaBHEHHM WM pEHIeHUH HEpaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIBHBIMU YCIOBUSIMH U OTPAHUYEHUSIMH.

DOyHKIUHT

- OmnepupoBaTh MOHATHSAMM: 3aBUCUMOCTb BEJIMYMH, (DYHKLHSA, apryMEeHT U 3Hau€HUe
¢byHKIMHU, 00JIaCTh ONpEaeNIEHUs] 1 MHOXKECTBO 3HaUCHUM (PYHKIMH, rpaduK 3aBUCHUMOCTH,
rpaduk QYHKIUH, HYIH (QYHKIHH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, BO3pacTaHHE Ha
YHUCIOBOM TPOMEXKYTKE, YObIBaHME Ha YHCIOBOM IPOMEXYTKE, HauOoibllee U
HauMeHblllee 3HaueHue (YHKIMM Ha YUCIOBOM IPOMEXYTKE, Iepuoanyeckas (QpyHKUus,
NEpUO/JI, YeTHAS U HeUeTHAs! PYHKIIUY;

- OmepupoBaTh MOHATHSAMH: TMpsiMas M oOpaTHas MPONOPLUOHABHOCTb, JIMHEHHad,
KBaJpaTU4Hasi, Jorapupmuueckas M TMoKa3aTeldbHass (QYHKLIUH, TPUTOHOMETPUYECKHE
byHKINH;

- OmpeAessATh 3HaueHHWEe (YHKIMHM MO 3HAYEHUIO apryMeHTa IpH pPa3IMYHbIX CIoco0ax
3aaHus QYyHKIUY;

- CTpOMTb IpadMKu U3yUEHHBIX (YHKIUI;

- OIKCHIBaTh MO rpa@uKy U B MPOCTEHIIMX ciydasx 1Mo ¢opmyse MOBEIEHHE M CBOMCTBA
GyHKIMN, HAXOAUTH 1O TpaduKy GYHKIIMU HaHOOJbIINE M HAUMEHbIIINE 3HAYCHHUS;

- CTpouTbh 3cKH3 rpaduka (yHKIHH, YAOBIETBOPAIOIIEH MPUBEACHHOMY HAaOOpYy YCIOBHIA
(MpoMeXYyTKH BO3pacTaHus/yObIBaHUS, 3HAYCHHE (QYHKUMU B 3aJaHHOH TOYKE, TOYKH
IKCTPEMYMOB, aCUMITOTHI, HYTH QYHKIHH U T.]1.);
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- pewmatb ypaBHEHUS, IPOCTEHIINE CUCTEMbl ypaBHEHMH, UCTOJIb3Yysl CBOMCTBA (PYHKUUN U
WX TpaduKoB.

DJieMeHTbI MATEeMAaTHYeCKOI0 aHAJIH3a
- OmnepupoBarh TOHATHSIMH: MPOW3BOAHAS (DYHKIMM B TOUYKE, KacarenbHas K Tpaduky
GbyHKIMH, TPOU3BOIHAS (DYHKIINH;
- BBIYUCIIATH MPOU3BOAHYIO OJHOUWICHA, MHOTOWICHA, KBAJIPATHOTO KOPHS, MPOU3BOIHYIO
CYMMBI (DYHKITUT;
- BBIYUCIIATH TPOU3BOJHBIC D3JIEMEHTAPHBIX (GYHKIUH M WX KOMOHWHAIMHA, WCIOIb3YS
CIPAaBOYHBIC MATEPUAIIBI;

- HWCCIEeNoBaTh B MPOCTEUIINX CiIydasX (yHKIUHA HAa MOHOTOHHOCTh, HAXOJUTh HaWOOJbIINE
U HauMEHbIIWE 3HAa4YeHHs (QYHKUHHA, CTPOUTh TpaHUKd MHOTOUYICHOB U MPOCTEHUIINX
panMoHaNbHBIX (DYHKIHMIA C UCIIOIB30BAaHUEM allapara MaTeMaTHYeCKOro aHaIn3a.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEMH, JIOTHKAa H KOMOMHATOPHKA

- Hmerp mnpencTtaBieHHME O JIUCKPETHBIX W HENPEPBIBHBIX CIy4YalHBIX BEJIMYMHAX U
pacnpeneseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

- MMETb IIPEACTABJICHUE O MATEMAaTUYECKOM OKMJIAHUU U IUCIIEPCUN CIIyYalHbIX BEJINYUH;

- WMETh I[PEICTaBICHHE O HOPMAaJIbHOM pACHPENCICHUM W IPUMEpax HOPMalIbHO
pacIpeneeHHbIX CIy4aliHbIX BEJIUYMH;

- [IOHMMAaTh CYTbh 3aKOHa OOJIBIIMUX YUCET U BEHIOOPOYHOI'O METO/1a U3MEPEHUS BEPOSITHOCTEH;

- HMMETb [IPE/ICTAaBICHUE 00 YCIIOBHOM BEPOSITHOCTH U O TIOJTHOW BEPOSATHOCTH, IPUMEHSTH UX
B PEILLIEHUY 3a7ayY;

- UMETh IpPEACTAaBICHUE O BAXKHBIX YACTHBIX BUJAX PACIPEICICHUM W NPUMEHATh UX B
pELIEeHNN 3a/1a4;

- MMETb IIPEACTABIICHUE O KOPPEIALMH CIIyYalHbIX BEIUYHH, O JIMHEUHON PErPECCU.

TexcToBbBIE 3a1a4N

— Pematp 3a/1auu pa3HbIX TUIIOB, B TOM YKCJIE 33J]a4H MOBBILIEHHON TPYAHOCTH;

— BBIOUpPATh ONTUMAIBHBIM METOJI PELICHUS 3a7auH, pacCMaTpUBast pa3jINdHbIe METO/bI;

— CTPOUTH MOJENb PEUICHUS 33/1a4i, IPOBOAUTH JOKAa3aTEIbHbIE PACCYKICHHUS;

— pemarb 3amaud, TpeOymoomue Tmiepedbopa BapuUaHTOB, TMPOBEPKH YCIOBHH, BbIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

— aQHAJIM3UPOBATh M WHTEPHPETUPOBATH PE3yJIbTAaThl B KOHTEKCTE YCIOBUS 3aJlay, BHIOMpATh
pelieHus1, He MPOTUBOPEYAIE KOHTEKCTY;

— TepeBOAUTH MPHU PEHICHUH 3a7a4d HHPOPMAIUIO U3 OJHON (POpPMBI B APYTYIO, UCIIONB3YS MpU
HEOOXOJMMOCTH CXEMBbI, TAOIUIIbI, TpaduKH, TUATPAMMBIL;

I'eomerpus

- OHepI/IpOBaTB IMOHATHAMUA: TOYKA, IpsAMasd, INIOCKOCTb B MPOCTPAHCTBE, MapalICIbHOCTb U
NEPIEHAUKYIISPHOCTD MPSIMBIX U TJIOCKOCTEH;

- IMPUMCEHATH JJIA PEIICHUA 3aa4 rcOMETPUICCKUC (baKTI)I, €CJIK yCJIOBUA MPUMCHCHUS 3a/laHbI B
SABHOH (opme;

- pelaTh 3aJa4 Ha HAXOXKIACHUC T’COMCTPUYCCKUX BEJIMYUH 10 06pa3uaM HJIN aJITOPpUTMaM;

- JenaTh (BBIHOCHBIE) TUIOCKHE YEPTEXU U3 PUCYHKOB OOBEMHBIX (UTyp, B TOM YHCIIE PUCOBATH
BU/JI CBEPXY, COOKY, CTPOUTH CEYEHHSI MHOIOI'PaHHUKOB;

- U3BJIEKaTh, WHTEPHPETHUPOBATh U TNPEoOPa3OBBIBATE HHPOPMALHUIO O TE€OMETPHUECKUX
¢burypax, nIpeJCTaBICHHYIO Ha YepTexKax;

- NpHUMEHATh reoMeTpudeckue (akThl IS pPEHIeHUs 3a7ad, B TOM YHCIE MPEoararolux
HECKOJIbKO LI1aroB PEeIeHMS;
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OIMUCBIBATh B3AUMHOC PACIIOJIOKCHUC MMPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC,

dhopmyTupoBaTh CBOMCTBA U IPU3HAKH UTYD;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKACHUS,

BJIQJIETh CTaHAAPTHOU KiacCHU(pUKalMeld MPOCTPAHCTBEHHBIX (GUIyp (MHUpaMUIbl, MPU3MBL,
napajuleJenune/bl);

HaXOJUTh 0ObEMBI U IIJIOLIAIN MOBEPXHOCTEN T€OMETPUUYECKUX TEJl C IPUMEHEHUEM (HOpMYIT;
BBIYUCIIATE PACCTOSAHUA U YIJIbI B IIPOCTPAHCTBE.

BeKTOPLI U KOOPAMHATHI B IIPOCTPAHCTBE

OnepupoBaTh NOHATHUAMHU I€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojd MEXAYy BEKTOpaMH, CKaJsIpHOE
IIPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

HaXOJUTh PAaCCTOSIHUE MEXIY ABYMsI TOUKAMM, CYMMY BEKTOPOB U IPOU3BEICHHE BEKTOpa Ha
4HCJIO, YTOJI MEXAY BEKTOPAMHM, CKAJISIPHOE IPOM3BEICHUE, PACKIaAbIBaTh BEKTOP IO JIBYM
HEKOJUJIMHEApHBIM BEKTOpaM;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT;

pelarh npocTeiiye 3aJaur BBEIEHUEM BEKTOPHOro 0azuca

I/ICTOPI/IH MaTeMaTUuUKHU

- IlpencraBnaTe BKJIaJ BBLAAIOIIMXCS MAaTEMaTUKOB B pa3BUTHE MaTeMAaTUKU U HHBIX
Hay4HbIX o0nacTeif;
- [IOHUMaTh pOJIb MAaTEMATUKH B pa3BuTuu Poccun

Metoabl MaTeMaTHKH

- Hcnonp3oBaTh OCHOBHBIE METO/BI JI0KA3aTeNbCTBA, IPOBOAUTH JOKA3aTEILCTBO U
BBITIOJIHATH OIPOBEPIKEHHUE;

- IPUMEHATb OCHOBHBIE METO/IbI PEIICHUS MaTEMaTHYECKUX 3aay;

- Ha OCHOBE MaTeMaTHMYECKHUX 3aKOHOMEPHOCTEH B NMPUPOJIE XapaKTEepU30BaTh KPacoTy U
COBEPILICHCTBO OKPY>KAIOIIEr0 MUPa U IPOU3BENECHNN UCKYCCTBA;

- TNPUMEHATh MPOCTEHIINE MPOTpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIlMOHHbIE
CHCTEMBI IIPU PELICHUH MaTeMaTUYeCKHX 3a1a4
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COJEPXAHUE YUEBHOMU JJUCIIUIIJIUHBI

BBenenue

MatemaTuka B HaAyKe, TCXHHUKC, 9 KOHOMMKC, I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTUAX H
HpaKTH‘-ICCKOfI ACATCIIBHOCTH. HGHI/I n 3aJa4ru M3YUYCHHUA MATCMATUKU IIpU
ocBoennu npodeccuii CITO.

AJII'EBPA

Pa3zBuTHe NMOHATHS O YHCJIIE

Ilenbie w pamuoHabHBIE 4Yuciaa. JledcTBuTenbHble uucia. [IpubimkeHHBbIS
BeIuMcIiIeHUus. KoMIIJIEKCHBIE YHCJIA.

KopHu, crenenu u Jiorapu@masi

Kopun mn cremenn. KopHM HaTypaJlbHOM CTENIEHM M3 4YWUCJIa U HUX CBOMCTBA.
CrenneHn ¢ panuoOHAJBHBIMU NOKas3aTedasiMM, MX cBoiictBa. CrenmeHn ¢
JEUCTBUTEIBHBIMHU IOKa3arensiMu. CBoMcTBa CTEHNEHH C JEUCTBHUTEJIbBHBIM
II0Ka3aTeJIEM.

Jorapudpm. Jlorapudpm yucaa. OcHOBHOE JIoTapUPMHUUECKOE TOXKIASCTBO.
HecsitTuanbie 1 HaTypanbHbIe Jorapudmel. [IpaBuina nevicTBuii ¢ norapudmamu.
Ilepexor K HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue anredopanvyeckux Bbipaxkenmii. [I[peo6pa3zoBanue palioHaIbHBIX,
UppalMOHAIBHBIX CTEIEHHBIX, ITI0KA3aTEJIbHBIX U JIOTAPU(PMUUECKUX BBIPAXKECHUM.

Ilpakmuueckue 3anamus

ApudmeTnueckue JAeHCTBUS HaAJ 4YHCIAMU, HaxXO0KJEHUE TNPUOIMIKEHHBIX
3HAYCHUH  BEJIMYUH W  MNOTPEIIHOCTe  BbhIYMCIeHHUM  (aOCONIOTHOW U
OTHOCHUTEJIBHOM), CPABHEHUE YHCIOBBIX BBIPAYKCHHIA.

Berancienne u cpaBHeHHE KOpHENU. BbIinmosiHEHNE pacyeToB ¢ pajuKalaMU.
Pemienne wppanmoHanbHBIX ypaBHeHWW. HaxoskieHne 3HAUYeHUM CTEeleHed ¢
pauvoHalbHBIMHU  nOokazateasiMu. CpaBHeHue creneHed. IIpeobGpa3zoBanust
BBIpA’KEHHUU, COZEpIKAINUX cTenneHU. PelieHnne noka3aTeabHbIX YPaBHEHUH.
Pemenue npukiagHbixX 3a1ad4.

Haxo>xnenue 3HadyeHUN Jjorapyudma I0 MPOU3BOJIBHOMY ocHoOBaHHUIO. Ilepexon ot
OJHOTO OCHOBAHHUSI K Jpyromy. BeluucieHue u cpaBHeHHUE JOorapu@MoOB.
JlorapudmupoBanue U MOTEHIMPOBAHUE BBIPAXKEHUM.

I[Tpubnu>keHHbIEe BBIYWUCIIEHUSI UM pEIICHUs MNPUKIAAHBIX 3anad. PerieHue
Jjorapu(pmMuYecKUX ypaBHEHUU.

OCHOBBbI TPUI'OHOMETPUMA

OcCHOBHBIC ITOHATHUSA

Pagnannass mepa yria. BpamarenbHoe aBukenue. CUHYC, KOCHUHYC, TAHI€HC H
KOTAHI€HC YHcIa.

17



OcCHOBHBbIE TPUTOHOMECTPHUHYICCKHUEC TOoOKAECCTBA

Dopmynbl npuBeneHusi. Popmyiibl ciaoxeHuss. Popmyssl yaBoeHUust. Dopmysisl
II0JIOBUHHOTO yIJIa.

IIpeoOpa3zoBaHus NMPOCTENIINX TPUTOHOMETPHUUYECKHUX
BbIPaYKEeHUUN

[Ipeobpa3oBanne cyMMbl TPUTIOHOMETPHUYECKHUX (PYHKIHUH B MOPOU3BEICHUE U
OpOU3BEJACHUS B CyMMYy. BpIpakeHHe TPUTOHOMETPHUYECKHUX (YHKIIUMN Yepes
TaHI'€HC MTOJIOBUHHOTO apryMeHTa.

TpuroHomerpuiecKkue YypaBHEHHUS U HEPABEHCTBA

IMpocreinmue TPUITOHOMETPHUYECKHE YPABHEHMUA. IIpocreiimue
TPUTOHOMETPUYECKHUE HEPABEHCTBA.
OOpaTtHble TpUroHOMeTpHUYeckne PyHKIMU. APKCHUHYC, apKKOCHUHYC, apKTaHI'€HC.

IlpakmuuecKkue 3anamus

PagunaHHbIlii MeTOJ H3MEpeHUsl YIJIOB BpaIlleHUSI U CBsI3b C IPAagyCHOM
Mepoii. OCHOBHBIE TPUIOHOMETPHUYECKHE TOYKIECTBA, (POPMYJIbI CJIOXKEHUS,
YIBOEHHsI, HOpeoOpa3oBaHME CYMMbl TPUIOHOMETPHUECKUX  (YHKIMH B
IIPOU3BEJIEHUE, IIPeoOpa30BaHUE NPOU3BEIECHUSI TPUTOHOMETPUUECKHUX (PYHKIHMM B
cymmy. lIpocreiiiine TpUroHOMeTpUYECKHUE YPAaBHEHUSI U HEPABEHCTBA.

Ob6patHble TpUTrOHOMETpUUecKHe (YHKIMH. apKCHUHYC, apKKOCHHYC,
apKTaHI€HC.

®YHKIIUU, UX CBOMCTBA U I' PA®UKU

dyukuuu. O61acTh OIpEeNeNeHUusI U MHOYKECTBO 3HadyeHUH; rpaduk ¢GyHKIHNH,
MocTpoeHue rpapukoB QyHKIIMM, 3alaHHBIX PA3JIUMYHBIMU CIIOCOOAMMU.

CepoiictBa ¢(yHKknuu. MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OIPAaHUYEHHOCTD,
MEePUOAUYHOCTh. [IpOMEeKyTKH Bo3pacTaHusi W yObIBaHUsI, HaWOOJbIlIEE WU
HaWMEHbIIIee 3HAYCHHUsI, TOYKH OKcTpemyMma. ['padudeckass HHTEpIIpETAIINSI.
I[Mpumepsl GyHKOIUOHAIBHBIX 3aBHCHMOCTEH B peaIbHBIX IIporeccax W SIBJICHUSX.
Apudmernueckue onepaituu Haj GyHKIHsIMHU. CiioskHast QyHKIIHAS (KOMITO3HUIINSI).
IToHsATHE 0 HETIPEPHIBHOCTH QYHKITHH.

Ob0patnblie ¢yHkouu. OOJIacTh oOIpenesIeHUsT U 00J1acTh 3HAYEHHUU O00paTHOM
¢yHkmu. I'padpuk o6paTrHOM QyHKIINU.

CrTeneHHble, MOoKa3zaTeJibHbIE, JIorapudmMuiecKue v
TPUIrOHOMeTpPpUYeCKHEe PYHKIIMMU. OOpaTHbIE
TPUrOHOMETpUYEeCKue
GYHKUUH
OnpenesieHust GyHKIMI, UX CBOMCTBA U IpaUKH.

IIpeobpazoBanust rpadukoB. [lapamneabHBIH EPEHOC, CHMMETPUS OTHOCHUTEIIBHO
ocen KoopaAuuHaT U CHUMMCTPHUsS OTHOCHUTCIIBHO Ha4dajla KOOpAHMHAT, CHUMMCTpPUs
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OTHOCHUTEJIBHO NPSIMOM Y = X, pacTsI>KE€HHE U CXKaTHe BJO0JIb OCEH KOOpAWHAT.

Ilpakmuueckue 3anamus

I[IpuMmepsl 3aBUCHUMOCTEH MEXK/y MEPEMEHHBIMH B peaJIbHBIX IIpoleccax M3
CMEXHBIX gucoumimH. Onpenesnenne pyHkuuii. [loctpoenne u yreHue rpaduKoB
¢dynkuuii. HccinenoBanmne ¢ynkuuu. CBoiicTBa JHHEWHOM, KBaJApaTUYHOM,
KyCOYHO-THHEHWHOW ®W  ApoOHO-nmuHEeWHoW  ¢yHkuuii. HemnpepbsiBHBIE U
nepuoanydeckue ¢yHkuuu. CBolicTBa M rpadukKu cuHyca, KOCHHYyca, TaHI'€HCa U
koTaHreHca. O0patHele GyHKIMU U UX rpadpuxku. O6paTHble TPUTOHOMETPHUYECKUE
dynknuu. IlpeobpazoBanusi rpadpmka GyHKIHHU. [lapMOHUYECKHE KOJCOAHUS.
IIpuknanuelie 3agaumn.

Iloka3aresnpHble, JIorapupMUUYecKHe, TPUTOHOMETPUUYECKHE YpPaBHEHHUsI U
HEpaBEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocaenoBareabHocT. CnocoObl  3aJaHUsT M CBOWMCTBA  YMCJOBBIX
I10CJIENOBATEIIBHOCTEM. ITonsaTune 0 rpeneiie I10CJIEN0BATEJILHOCTH.
CymecTBoBaHMUE IIpenejia MOHOTOHHOW OrpaHWMYEHHOM I10CJIENOBATEIIBHOCTH.
CymmupoBaHue IocienoBarenbHocTe. beckoHeuHo yObIBarolasi reoMeTpuyecKast
IPOIrpPeECCHUs U €€ CyMMa.

IMpouszBoauas. IloasitTe 0 Mpou3BOAHON (PYHKIOHH, €€ TE€OMETPUYECCKUH H
¢uznueckuii  cMmpIciI. YpaBHEHHE KacaTelbHOW K rpaduky (GYyHKIIHH.
IIpousBoaHbIE CyMMBI, pPa3HOCTH, HPOWU3BEICHUsI, dYacTHble. IIpou3BoaHsbIe
OCHOBHBIX 3JIEMEHTAPHBIX byHKIIUHN. IIpumenenne IIPOU3BOJHOM K
UcCIeOBaHUIO (QYyHKIMH u nocTtpoeHUio rpadukoB. IIpon3BoaHble 00paTHOM
GYHKIIMH U KOMITO3UIHUU QYyHKIIUH.

IIpuMmepsl UCHONB30BAaHUS IIPOU3BOJHOM MJIsI HAXOXKIACHHUS HAWUIIYYIIETro
pelleHus B IPUKIIAAHBIX 3anadax. Bropass mpousBogHasi, €€ T€OMETPUUYECKUU U
uznueckuit cmbicil. HaxoxkaeHue cCKoOpocTH JJIsl mpoliecca, 3aJJlaHHoro (popmysioi
U rparKOM.

IlepBooOpa3nass u uHTerpaj. IlpumMeHenue onpeneneHHOro MHTErpaia JJisi
HaXO>KJECHWsI IUIOIIAAM KpPUBOJMHENMHOU Tpanennu. Popmyna HeroToHa—
Jlettbnuna. IlpumMmepbl npruMeHEHUsI UHTErpaja B GU3UKE U T€OMETPHU.

Ilpakmuueckue 3anamus

YHucioBast II0CJIEN0BATEIIBHOCTh, CIIOCOOBI €€ 3aJlaHusl, BbIUHCIICHUS
4JIEHOB mocJyenoBarelbHOcTH. llpenen  mnocienoBaresbHOCTH. beckoHedYHO
yObIBaroIasi reoMeTpudecKasi Hporpeccusl.

IIpon3BoaHasi: MEXaHUYECKUN U T€OMETPUYECKHUN CMBICI MPONU3BOJHOM.

VpaBHeHue KkacarteiabHOM B o0meM Buae. llpaBuna wu  dopmysibl
nuddepenmpoBanusi, TabnuIla MPOU3BOJAHBIX  JJIEMEHTAPHBIX  (YHKIIHMH.
HccnenoBanue GyHKIIMH ¢ MOMOMIIBIO MPOU3BOAHOM. HaxoskaeHne HanOoOIbIIIEeTO,
HAUMEHBIIIEro 3HAYEeHHUSI U dYKCTPEMAJIbHBIX 3HAUEHUN (PYyHKIIUU.

HNuterpan m nepBoodpasnasi. Teopema Hprorona—IJleitbuuna. [lpumenenue
WHTEerpaja K BRIYUCICHUIO (PU3UUECKUX BEJIUYUH U TUIOMIAICH.

YPABHEHUWSY 1 HEPABEHCTBA

YpaBHeHus1 M cuCTeMbl ypaBHeHMil. PanmonanbHble, HppalnMOHAJIBHEIE,
noKa3aTeJbHbIE U TPUTOHOMETPHUUYECKHUE YPABHEHHUSI U CHUCTEMBI.

PaBHOCHMIIBHOCTE ypaBHEHHUM, HEPABEHCTB, CUCTEM.

OCHOBHBIEC TIPpUEMbI HUX pellieHus (pa3JIoKeHWE Ha MHOXKHUTEIIH, BBEICHUC
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HOBBIX HEH3BECTHBIX, IIOJICTAHOBKA, IrpapUuecKUii METON).
HepasencrBa. PanmonanbpHblC, HppallMOHAJIBHBIC, IIOKa3aTeJIbHBIE U
TPUIOHOMETPHUUECKHE HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHUS .
Hcnouan3oBanue CcBOMCTB M rpagukoB (YyHKUHH @NPH PpelieHUuH
ypaBHeHMii u  HepaBeHCTB. MeTton  wuHTepBanoB. M3o0paxenue  Ha
KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PELICHUW YPAaBHEHHUU U HEPABEHCTB C
JIByMsl IEPEMEHHBIMH U UX CUCTEM.

Ilpukiaonsie 3a0auu

IIpumenenne maTeMaTHYECKUX METOJOB JIJISI PEUICHUS COAep>KaTeIbHBIX
3a/1a4 U3 pa3InuHbIX o0jacTel HAyKU U MPAKTHUKU.
HNuTepnperanust pe3ysibTara, y4eT peajlbHbIX OTpaHUYCHUMN.

IlpaxkmuuecKkue 3anamus

Kopuu ypaBHenuii. PaBHocuibHOCTH ypaBHeHUM. IIpeoOpazoBanue
ypaBHeHuI. OCHOBHBIE TIpUEMBI peElIeHUsI YypaBHeHuUil. Pemenue cucrem
ypaBHeHul. Mcnonp30BaHHE CBOWMCTB W TpaPuKoB (PYHKOUH [JIsI PEIICHUS
YPaBHEHUI U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM
JJIeMeHThbl KOMONHATOPUKH

OcHOBHbIE TIOHATHSI KOMOMHATOPHMKH. 3aJadyd Ha [OJICYET Yucia
pa3MelleHni, NepecTaHOBOK, codyeTaHuil. Pelienue 3anau Ha nepebop BapHaHTOB.
dopmyna OmHOmMa Hprotona. CpolicTBa OMHOMHUHaAIBHBIX KO3((QUIINEHTOB.
TpeyronsHuk Ilackasns.

DJIEMEeHTHhI TEOPUU BEPOATHOCTEH

Co06bITHE, BEPOSITHOCTH COOBITUSI, CIOKEHUE U YMHOYKEHHE BEpPOSITHOCTEH.
ITonsATHE 0 HE3aBUCUMOCTH COOBITHH. JIMCKpeTHasl ciiy4daiiHasi BeJIMYWHA, 3aKOH
ee pacmpenesieHUs. YNCIIOBBIE XapaKTEPUCTUKHU JUCKPETHOM CIIy4dauHOU
Bean4duHbl. IToHsITHE 0 3aK0HE OOJILIIIUX YUCEIT.

DJIeMeHThbl MATEMATHYECKON CTATUCTUKH

IMIpencraBienue nanHbix (TabMUIIBI, AUArpaMMbl, rpadUKu), TeHepasIbHas
COBOKYITHOCTH, BBIOOpKa, cpeaHee apudmeruydeckoe, menuaHa. Ilomsitue o
3aJjlagyax MaTeMarn4eCcKON CTaTUCTHUKH.

Pemienne npakTuyecKux 3a7a4d ¢ HPUMEHEHUEM BEPOSITHOCTHBIX METOHOB.

Ilpakmuueckue 3auamus

Hcropust pa3zBuTHsI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U CTATUCTUKU U
UX PpOJIb B pa3IMUHBIX cdepax YeJoBeUYeCKour >Ku3HenesitenbHocTU. [IpaBuia
KOMOWHaTOpuKH. PerlieHne KoMOMHATOPHBIX 3ajad. Pa3melnieHust, codeTaHUsl U
nepecraHoBKkU. buHom HeroTtoHa u TpeyronsHuk [lackans. [Ipuknanaeie 3anaqn.

Knaccuueckoe omnpenesieHWe BEPOSITHOCTH, CBOWCTBA  BEPOSITHOCTEM,
TeopeMa O CyMME BepoOsITHOCTEM. Bbraucienue BeposiTHocTed. IlpukinagHbie
3agauu. [IpencraBieHne 4yUCI0OBBIX NaHHBIX. [Ipukinanusie 3agaun.
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I'EOMETPUA

HpHMble M IIJIOCKOCTH B IIPOCTPAHCTBE

B3anmHoe pacnosiookeHue AByX OpsIMbIX B IpocTpaHcTBe. [lapannenbsHocTh
opsiMOoM W miockocTd. IlapamsenpHoCTh I1LI0CKOCTEH. llepneHAuKYyIsIpHOCTH
OpsiMOM U MJIOCKOCTH. llepnieHAuKyJasip U HaAKJIOHHAasl. YToJl MEXKAY HOpsIMOU U
IJIOCKOCTBIO. JIByrpaHHbIii yTOJI. Yron MEX Y TJIOCKOCTSIMU.
IepneHAUKYISAPHOCTD JABYX IUIOCKOCTEM.

I'eomeTpuueckue npeoOpa3zoBaHUSI MPOCTPAHCTBA: IapaJIeIbHBIN IIepeHoc,
CUMMETPHUSI OTHOCUTEIBHO TJIOCKOCTH.

ITapannenbHoe npoekTupoBaHue. llmomanaes OpPTOrOHAJIBHOM MPOECKIIHUH.
HN3006paskeHue mpocTpaHCTBEHHBIX QUTYD.

MHOTOrpaHHUKH

Bepmunsl, pebpa, rpaHu MHororpanHuka. Pa3zBeprka. MHororpaHHsble
yriibl. Beinmykiibie MHororpaHHuku. Teopema Diijiepa.

Ilpusma. Ilpsimassi wu HakJioHHast nOpusma. IlpaBunbHast npusma.
[Mapannenenunen. Kyo6.

IImpamunpa. IlpaBunbHass nupamuaa. YcedeHHast nvpamMuaa. Terpasap.
CummMmerpuun B KyOe, B mapajuiesenuiiesie, B npusMe u nupamuae. CeueHust Kyoa,
OPU3MBI U TTUPAMUIBI.

IIpencraBnenue O NOPaBHIIBHBIX MHOrOTpaHHUKax (TeTpalape, KyoOe,
OKTanJIpe, J0JeKadIpe U UKOCAdIPE).

TeJia 1 MOBEPXHOCTH BpPallleHUS

Humuaap m KoHyc. YcedeHHBIH KoHyc. OcHOBaHHE, BBICOTa, OOKOBasi
MOBEPXHOCTH, oOOpa3zyromasi, pa3BepTka. OceBble ceYeHUsSI U  CEUYCHHS,
napasijieJIbHbl€ OCHOBAHUIO.

IIIap u cepa, ux ceueHusi. KacarenpHast II0CKOCTh K cepe.

N3MmepeHust B reoMeTpuH

O6bem u ero usmepenue. arerpanpHast popmyiia oobema.

dopmynbr o0bemMa Kyba, MPsSIMOYTOJIBHOTO Tlapajijiejienuriena, NPU3MBI,
nuiauHapa. Popmynabsl o0bemMa THpaMUIbl U KOHyca. DopMynbl TJIOHIATH
MOBEPXHOCTEH ITUIUHAPA U KoHyca. PopMysibl o0beMa niapa u mioniagu chepswl.

ITonobOue Ten. OTHOIEHUST TIJIOMIAACH TTOBEPXHOCTEH M 00HEMOB TOJO0HBIX
TEI.

KoopaHaThl 1 BEKTOPDI

I[IpssmoyronpHast (AekapToBa) cUCTeMa KOOpPAWHAT B NPOCTPAHCTBE.
dopMyJia pacCTOSTHUSI MEXIAY ABYMsI TOUKaMU. YpaBHEHUsI chepbl, IMIIOCKOCTU U
TIPSIMOM.

BekToprel. Moayine BekTOopa. PaBeHCTBO BeKTOpOB. CII0KEHHE BEKTOPOB.
YMHOdKEHHE BEKTOpa Ha 4yHci0. Pa3jokeHne BEeKTOpa MO HANpaBJIEHUSIM. YTOJ
MeXay AByMsi BeKTopaMHu. IIpoeknusi BekTtopa Ha ocbk. KoopamHaTbl BEKTOpA.
CkansipHO€ IIPOU3BEAECHUE BEKTOPOB.
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HNcnonp3oBanue KOOpAMHAT M BCKTOPOB IIPH PCIICHHUHN MAaTEMAaTHUUYCCKHUX U
IIpUKJIaIHBbIX 3aaa4.

Ilpakmuueckue 3auamus

IIpn3Haku B3aMMHOIO PACHOJIOKEHUS MPSIMBIX. YTOJ MEXAY MPSIMBIMH.
B3anmHoOe pacrosiocKeHue NMpsiMbIX U IJI0CKOCcTEM. [lepneHauKyasip 1 HakKJIOHHast K
IJIOCKOCTHU. YTOJI MEXAY TMPsIMOM UM IUIOCKOCTBIO. TeopemMbl 0O B3aWMHOM
PacHoJIOKEHUH IPSIMOM U IUIOCKOCTU. TeopemMa 0 TpexX NepHeHAUKYJIsIpax.

Ilpu3Haku U cBOMCTBa IapaljIeJIbHbBIX U NEPHEHIUKYJISIPHBIX MJIOCKOCTEH.

PaccTtostHne oOT TOYKHM 10 IIJIOCKOCTH, OT OPsIMOM OO0 IUJIOCKOCTH,
pacCTOsITHHUE MEKYy IJIOCKOCTSIMU, MEXKy CKPEIIUBAININMHUCS MPSAMBIMH, MEXKIY
MPOU3BOJBHBIMU (PUTYPaAMHU B MPOCTPAHCTBE.

IlapannenpbHOE NPOEKTUPOBAHUE M €ro cBoMcTBa. Teopema o0 IJI0IIAAH
OPTOrOHAJILHOM  IIPOEKIMU  MHOIOYTOJIBHHKa. B3anmMmHOe  pacrosioskeHue
MMPOCTPAHCTBEHHBIX PUTYP.

PaznuyHble BUIBI MHOTOrpaHHHUKOB. WX wu3o00pakeHusi. CedeHwusl,
pa3BEepTKHU MHOIOrpaHHUKOB. [liomiaaes mnoBEepXHOCTH. Buiabl cumMMmeTrpuii B
npoctpaHcTBe. CHUMMETpHsI TeJI BpallleHUsI WU MHOTOIPAaHHUKOB. Brruucienue
mIoIaae 1 00beMOB.

BekTopsl. JletictBusi ¢ BekTOopaMHu. JlekapTroBa cucTeMa KOOpJAWHAT B
MPOCTPAHCTBE. YpaBHEHUE OKPY>KHOCTHU, cephl, MIOCKOCTH. PaccTosinue Mekay
ToukamMu. JlelictTBusi ¢ BeKTOpaMHu, 3aJaHHbIMH KoopAuHartamMu. CkKaiasipHOe
OpPOU3BEJICHUE BEKTOPOB. BekTopHOe ypaBHEHHE NOPSIMOM M  MIJIOCKOCTH.
Hcnonp30BaHMEe BEKTOPOB IPHU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHUU.

J1s1 BHeayJMTOPHBIX 3aHSTUM CTyJAE€HTaAM HapsiAy C peElIeHUEeM 3ajad u
BBIITOJIHEHU ST OpPaKTUYECKUX 3alaHui MO>KHO OPEIIOKUTH TEMBI
HUCCJIEIOBATEIIbCKUX U pedepaTUBHBIX paboT, B KOTOPBIX BMECTO CEPUU OTIAEIIbHBIX
MEJIKUX 3ajJad WU YyHNpa>KHeHUM NpeilaraloTcsi CIOKETHbIE 3aJaHHusl, TpeOyrolue
JUINTEJIBHOM paboThl B paMKaxX OJHOM MaTeMaTHYeCKOM cHUTyaluu. OTH TEMBbI
MOTYT OBITh KaK HWHJIUBUAYyaJIbHBIMU 3aJJaHUSIMM, TaK W TPYINIIOBBIMH JJIsI
COBMECTHOI'O BBIIOJIHEHUSI UCCIENOBAHUSI.

IIpumMepHbIe TeMbI pedepaToB JOKJIAA0B, HCCJIEA0BATEJIBCKUX
IPOEKTOB

HenpepsiBHBIE 1p0oOH.
IIprnmeHeHne CI0KHBIX MIPOLIEHTOB B 9KOHOMHUYECKHUX pacueTax.
[TapanneapHOE IPOEKTUPOBAHUE.
CpenHue 3Ha4YeHUSI U UX NPUMEHEHHE B CTaTUCTHKE.
BekTopHoe 3aaHue NIPSIMBIX U IIJIOCKOCTEN B
MPOCTPAHCTBE.
Crno>keHrne TapMOHUYECKUX KOJICOaHUH.
e I'paduueckoe pelieHue ypaBHEHUN U
HEPAaBEHCTB.
e IIpaBuabHBIE U MOJYyNPABUIbHbBIC
MHOTI'OTPaHHUKH.
e KoHHYECKHE CeYEeHHSI U UX NIPUMEHEHUE B
TEXHUKE.
e Jlousitue quddepeHuana u ero
MPUITOKEHUSI.
e (CxeMbl NOBTOPHBIX UCOBbITaHUM bepHyiun.
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HccnenoBanne ypaBHEHHUN U HEPABEHCTB C TapaMeTpPOM
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TEMATHUYECKOE INIJIAHUPOBAHUE

Ilpn peanu3anuu cojiep>KaHUsT  00IeoOpa30BATEIILHONM  yYCOHOW  JTUCIUILIAHBI
«Martemaruka» B tmpeneinax ocBoeHust OITOIT CIIO Ha 6a3e OCHOBHOTO OOIIETrO
obpa3oBaHusi ¢ OOJydeHHEM cpeaHero obmiero ooOpaszoBanust  (IIITKPC)
MaKcUMabHasli ydeObHast Harpy3Ka 00 y4aroluxcs COCTaBIISICT:

e 1o mpodeccusim CIIO ecrectBeHHOHAY4YHOro TpPOodUiIss TPOGEeCCHOHATHLHOTO
oOpa3oBanusi — 371 wyaca, W3 HHX ayauTopHasi (o0si3aTenbHasi) Harpys3kKa
y4dalmxcsi, BKJIoYasi IpakTtudeckue 3aHsitusa (89 wyacoB), — 228 wuyacos;

BHEAyIUTOPHAsI cCaMOCTOsITeJIbHas1 pabora cTyJiecHTOB — 143 4yacos;

TEMATUYECKUM IIJIAH

EcrecTrBeHHOHAay4YHBI POoduiIbL

AyautopHblie 3aHaTHA. CoaepskaHue o0yyeHUs . KoJsimyecTBo yacos
BBenenue 2
Pa3BuTHE IOHSITUS O YUCIIS 10
Kopuu, crerienu 1 jorapudmel 24
IIpsimMbIe U IIJIOCKOCTH B IIPOCTPAHCTBE 20
KomOuHaTopuka 12
KoopauHaThl U BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUH 25
DyHKIMHU U rpaduKHu 25
MHOTOTrpaHHUKH U KPYTJIbIC TeJa 25
Hauayia MaTeMaTH4YEeCKOI0 aHAJIM3a 27
MuTerpas u ero npuMeHeHUE 12
JJIEMEHTBI TEOPUM BEPOSITHOCTEN M MaTEeMAaTUYECKOM CTATUCTUKU 12
YpaBHEHHUSI U HEPABEHCTBA 18
Hroro (B Tom uncsae 89 uacos JIII3) 228
BHeayauTopHasi 1 caMoCcTOsITeJIbHAsi padoTa
ITonroToBKa BBICTYIUICHHI I10 3aJaHHBIM TeMaMm, JOKJIaJIOB,
pedepaTos, 3cce, HHIWUBHJIYaJIBHOIO ImpoeKTa c 143
MCTIOJIb30BaHUEM UH(POPMAITMOHHBIX TEXHOJIOTHH U AP.

IIpome:kyTouHast arTecTanus B popMe audppepeHIHPOBAHHOIO 3a4eTa U IK3aMeHa
Bceero 371
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU
AEATEJIBHOCTUA CTYJAEHTOB

XapaRTepncTnKa OCHOBHBIX BHU/I0B J€ATCJIBHOCTHU

Coneprxanue 9 -

oGyuenust CTY/I€HTOB (HA YPOBHE Y4E€OHBIX JI€HCTBHI)

Beeaenue O3HaKOMJIEHHE C pOJIbIO MaTeéMaTUKM B HayKe, TEXHHKE,
SKOHOMMKE, UHGOPMALTUOHHBIX TEXHOJIOTHUSIX u
NPaKTUYECKOU JesITeNbHOCTH. O3HAKOMJIEHME C LEJISIMHU U
3ajladyaMy U3YYCHUsI MAaTEMATHKH IIPU OCBOCHUHU HOpodeccHit
CIIO

AJITEBPA

Pa3zBurue BermontHeHne apuMETHYSCKUX JCHWCTBUI HAJ YHCIaMH,

MOHATHUS O coyeTasl YCTHbIE U IUCbMEHHBIE NPHUEMBI.

umncJie Haxo>xnenne  npuOIUMKEHHBIX  3HAYCHHUHW  BEIHYUH |

[MOTrPEIIHOCTEH BhIYMCICHUN (a0COTIOTHONM M OTHOCUTEIILHOM);
CpaBHEHHE YHCJIIOBBIX BbIPA’KCHUIA.

Haxo>k/ieHre OIHUO0K B MPeoOpa30BaHUSIX U BBIYHUCIICHHUSIX
(OTHOCHTCSI KO BCEM ITYHKTaM IIPOrpaMMBbl)

KopHu, crenenu,
mmorapugmsbl

O3HaKOMJIEHUE C TIOHSITUEM KOPHsI N-U CTENIEHU, CBOMCTBaAMHU
PaaIuKaJIOB U IPaBUJIAMH CPABHEHHSI KOPHEM.
DopMyIMpOBAHUE OIIPEJCIECHUSI KOPHSI U CBOWCTB KOPHEMU.
BrpiuncieHnue M cpaBHEHHUE KOPHEW, BBIIIOJIHEHHE IPUKUIKHA
3HaueHusT KOopHs. [IpeoOpa3zoBaHne YHUCIOBBIX U OYKBEHHBIX
BbIpA>KCHUU, COAEP KAINX PaJUKaJIBI.

BeinmostHeHHe  pacueToB 10 (popmyiiaM,  coAeprKalluM
paguKanbl, OCYMIECTBIISISI HEOOXOAMMBIE TIIOJICTAHOBKU WU
nmpeobpazoBanusi. OnpeniesieHue paBHOCUIBHOCTH BBIpAYKEHU M
Cc paaukagaMu. Pemenne uppanmuoHaJIbHbIX YPABHEHU .
O3HaKOMJIEHHE C MOHSITUEM CTEIEHU C JAEeHCTBUTEIbHBIM
[MOKa3aTEJIEM.

Haxoxxnenue  3Ha4YeHUM  CTENEHH,  HWCIOJIb3ysl  IPH
HEO00XO0JIMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucelBaHUE KOPHS N-i CTENEHU B BUJE CTENEHU C JIPOOHBIM
rmoka3aTeseM U Hao0opoT.

DopmyIpoBaHHUE CBOMCTB CTEIICHEW. BhlunciieHne cTeneHen
C palOHAJIBHBIM [OKA3aTEJIEM, BBINOJHEHUE TMPUKUIKHA
3HAYCHUS] CTCIIEHU, CPABHEHUE CTEIICHEN.

IIpeoOpazoBaHMEe YUCIOBBIX UM OYKBEHHBIX BBIPpAYKEHUH,
coAep KallnuX CTENEeHH, TMPHUMEHsIsI cBolcTBa. Peurenue
MOKa3aTEIbHBIX YPAaBHEHUN.

O3HaKOMJIEHHE C NPHUMEHEHHEM KOPHEM U CTENEHEW Npu
BBIYMCIIEHUHW CPEIHUX, JICJEHUU OTpPE3Ka B «30JI0TOM
cedeHUN». PenieHue NpUKIagHBIX 3aad Ha CJIOXKHbIE
MPOLICHTHI
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IIpeodpa3oBanue
ajJredopanvyecKux
BbIpaKeHUu

BrimmosiHeHHMEe mnpeoOpa30oBaHUN BBIPAXKCHUM, IIPUMEHEHHE

¢bopMyn, CBSI3aHHBIX CO CBOWCTBAMHM CTEHEHEH W
nmorapu@moB.

OnipeneneHue obsactu JTOITYy CTUMBIX 3HAa4YCHUH
frorapuMHUYECKOTO BBIpa>KCHUSI. Pemenne

norapu(pMHUUECKUX ypaBHEHUN

OCHOBbI TPUTOHOMETPHUHA

OCHOBHBIE TOHATHUSHA

3yueHnue paaudaHHOrO MeETOoJa  H3MEpPEHUsl  yIJIOB
BpallleHUsI 1 HX CBSI3U C I'pagycHol Mepoil. M3o0parkeHue
YIJIOB BpaIlllEeHUS HA OKPY>XXHOCTHU, COOTHECEHUE BEJIMYNHBI
yrja ¢ ero pactoJyIOXKEHHUEM.

DdopmynmpoBaHue onpeIeJIeHUU TPUTOHOMETPUUYECKUX
(GyHKIIMHA  UIST  YIJIOB  TOBOPOTAa HW  OCTPBIX  YIJIOB

[IPSIMOYTOJIBHOTO  TPEyroJbHUKa U  OOBSICHEHHE  HX
RRAMINMOCRSIRIAL

OcHoBHBIE
TPUTOHOMETPUUYECK
e TOXKIeCTBAa

IIpruMeHEeHHE OCHOBHBIX TPHUTIOHOMETPUUYECKUX TOMKIAECCTB JIsI
BBIUMCJIEHUSI 3HAYEHUU TPUIOHOMETPUUYECKUX (PYHKIIUU II0
OIHOM U3 HUX

IlpeoOpa3oBanus
NMpocTenIux
TPUTOHOMETPHUYECKH
X BbIpasKeHU M

MN3y4yenue OCHOBHBIX (HOPMYJI TPUTOHOMETPUU: (OPMYITBI
CJIOKEHUS, YIABOEHUS, npeodbpa3zoBaHUs CYMMBI
TPUTOHOMETPpUUYECKHUX  (YHKOHUH B  MOPOU3BEIACHHE U
[IPOU3BEICHUSI B CyMMY H IIPUMEHEHHE HOPHU BBIYUCICHUU
3HAYEHUSI TPUTOHOMETPHUUYECKOI0 BBIPAXKEHUSI U YIPOIIEHUS
ero.

O3HaKOMJIEHHE CO CBOMCTBAMHM CHMMETPHUH TOYEK Ha
€IMHUYHON OKPY>KHOCTU M IPUMEHEHHME HX JJIsI BbIBOJAA

1

IIpocreiimue Pemenue mo ¢gopmysiaM M TPUTOHOMETPHUUYECKOMY KpPYTY

TPUTOHOMETPHYECK [[IPOCTEHUINNX TPUTOHOMETPUYECKUX YPABHECHUI.

e ypaBHEHUSA U Ilpumenenne  oOIIMX  METOJOB  pEHIEHUsI  ypaBHEHUM

HepaBeHCTBA (mpuBeacHUE K JIMHEHHOMY, KBaJPaTHOMY, METO/I PA3JI0O>KCHHUSI
Ha MHOXXHTEJIH, 3aMEHBbI I[IEPEMEHHOW) TMpHU PEIICHUU
TPUTOHOMETPUYECKHUX YPAaBHEHUI. Y MEHNE OTMEYaTh HA Kpyre
PELIEeHMSI TIPOCTENIIINX TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, O3HaKOMJIEHHE C TIOHSTHEM OOPATHBIX TPUTOHOMETPHUUYECKUX

APKKOCHHYC, byHKIIHHI.

APKTAHI€HC YU cJjia

N3yuyenue onpeneIeHum apKCcHuHYyca, apKKOCHHYcA,
apKTaHTeHca 4uciia, GopMyJIMpOBaHUE UX, U300pa>KeHHe Ha
€OAUHUYHOW OKPY>KHOCTH, M[PHUMEHEHUE I[IPU PELICHUU
YpaBHEHUI
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Conepxkanue
o0y4yeHU s

XapaKkTepuCTHKA OCHOBHBIX BH/IOB 1€SITeJIbHOCTH
CTYJI€HTOB (Ha YPOBHE YUYeOHBIX el CTBUI)

®YHKIIAU, UX CBOMCTBA U TPA®UKHA

DYyHKIUH.
IlonsiTue 0
HeNMpepPbIBHOCTH
pyHkuun

O3HaKOMJIEHHME C TIOHSITUEM IIEPEMEHHOW, IIpUMepamMH
3aBUCHUMOCTEH MEXK/1y TI€PEMEHHBIMH.
O3HakOMJIEHHME C MOHsITUEM TIpaduka, oOmIpeneaeHue

[IPUHAJICSKHOCTH TOYKU rpaduky pyHknuu. OmnpenereHue
o (opmyne mpocteiiiie 3aBUCHUMOCTH, BUAa ee rpaduka.
Bripaskenue 1o ¢popmysie 0JTHOM epeMEeHHON Yepe3 ApyTHe.

O3HaKOMJICHHME C onpeaeieHueM (GyHKIIMU, GOPMYITHUPOBAHHUE

ero. Haxoxxnenue obsacth onpenejseHdss H - o0JIacTH
3HaUYeHUH GYyHKIIHUHU
CpoiicTBa pyHkuuu. |(O3HAKOMJICHHE c npuMepamMmu (yHKIIMOHATBHBIX
I'padnueckan 3aBHUCHUMOCTEM B peaJIbHBIX IIpoleccax W3 CMEXKHBIX
WHTEpNpeTanus. JTACLIUIIJINH.
IIpumepsbl O3HaKOMJIEHUE c JI0Ka3aTeJIbHBIMA paccy>KaeHUsIMA
(GYyHKIMOHAJBHBIX  [HEKOTOPBIX CBOMCTB JIMHEHMHOM M KBaJApaTU4YHOM (PyHKIIHH,
3aBHCHMOCTEH B POBEJICHUE HCCJICAOBAHUSI JIMHEWMHOW, KYCOYHO-JIMHEUHOH,
peaibHbIX NPOOHO-TMHEMHON U KBaApaTUUYHON (PYyHKIIUM, TIOCTPOCHUE UX
npoueccax u rpadpukoB. Iloctpoenne u ureHue rpaduUKOB (PYHKIIUN.
SIBJICHUSX MccienoBanme GyHKIIUH.

CocTaBieHne BUJ1I0B PYHKIIHI IO JaHHOMY YCJIOBHIO, pEILIEHUE
3a71a4 Ha DKCTPEMYM.

e ~ 1 1

O0patHble pyHKUNN

3ydyeHue NoHsITHSI 00paTHOM (YyHKIIUU, ONIpe/ieJICHUE BUJAAa U
rocTpoeHue rpapuka obpaTHol (YHKIIMM, HAXOXKICHHE €€
obJtacTu oripenesyieHusi U obitactu 3HadeHUM. [Ipumenenue
CBOMCTB (PyHKILIMM MPHU MCCIIENOBAHUU yPaBHEHUM U pPEILICHUU
3a71a4 Ha dKCTpeMyM. O3HAaKOMJIEHHWE C MHOHSITUEM CJIOXKHOM
byHKIIMHN

CTeneHHble,
NOoKa3aTeJbHbIE,
Jorapupmuuyeckue
"
TPUTOHOMETPUYECK
ne pyHKIMH.
Oo0paTHbIE
TPUTOHOMETPHUYECK
e pyHKIuuH

Beruncienue 3HaueHU QYHKIUNA MO0 3HAUYEHUIO apryMeHTa.

OnpeneseHWe MNOJIOKEHUSI TOYKM Ha Trpaduke 1o ee

KOOpJAHHATaM U Hao0OpOT.

Mcrnionb30oBaHue CBOMCTB (PYHKIIMM JJIsI CpAaBHEHUSI 3HAYCHUM
cTerneHeu u JjorapudmMos.
IlocTtpoenue rpaduKOB
byHKIIHHI.

Pemenue nmokasaTeIbHBIX M JIOTApU(PMHUUECKUX YPAaBHEHUN U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C IIOHSITUEM HENPEPBIBHON NIEPUOTNIECKOMN
byHkmu, GopmyIMpoBaHUE CBOMCTB CUHYCa U KOCUHYcA,

CTCIICHHBIX H JIOFapI/I(I)MI/ILIeCKI/IX

[MOCTPOSCHUE UX I'PaPUKOB.
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Conepskanue
o0yueHUus

XapaKkTepuCTHKA OCHOBHBIX BH/IOB /1€SITeJIbHOCTH
CTYJI€HTOB (Ha YPOBHE YUYeOHBIX el CTBUI)

O3HaKOMJICHHME C MOHSITUEM TapMOHHUYECKHUX KOJICOAaHUN U
[MpUMEepaMHd TapMOHHUYECKUX KOJEeOaHUU JUIsI ONUCAHUS
[MpoIeccoB B GU3UKE U APYTUX 001aCTIX 3HAHUSI.
O3HaKOMJIEHHME C TMOHSITHEM pPa3pbIBHOU MEPHOJIUUYECKON
¢bysku,  GopMysIMpoBaHHE  CBOMCTB  TaHIeHcCAa |
KOTAHT€HCa, MOCTPOCHHUE UX TPaPUKOB.

IIpumeneHne CcBOMCTB (YHKIIUU IS CpaBHCHHSI 3HAYCHHUN
TPUTOHOMETPHUUYECKHX byHK1INH, pelIeHust
TPUTOHOMETPUYECKNX YypaBHeHHU. IlocTpoeHne rpadukoB
00paTHBIX TPUTOHOMETPHYECKUX (GYHKIHNU W ONpeaesICHUE
o rpagKaM UX CBOUCTB.

BrrmostHeHHEe ipeoOpa3oBaHust TpauKOB

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITocjienoBaTe/IbHOCTH

O3HaKOMJIEHHE C IOHSITUEM YHMCJIIOBOM MOCJIENO0BATEIILHOCTH,
cmocobaMu ee 3ajaHusl, BBIYUCIICHUSIMU €€ YJICHOB.
O3HaKOMJICHUE C IOHSITHEM IIpejeiia IoCJIeIoBaTEeIIbHOCTH.
O3HaKOMJICHHE C BBIYHUCIICHHEM CYMMBI OECKOHEYHOTO
YHCJIOBOTO psijia Ha NPUMEPE BBIYHUCIICHUSI CyMMBI 0€CKOHEYHO
yOBIBaroI1ei reoMeTpUUYECKON IPOTPECCHU.

Pemmienne 3amad  Ha OpUMEHEHHE  (GOPMYJIBI  CYMMBI
OECKOHEYHO yObIBaIOIIEeH reOMeTPHUYECKOM Mporpeccuu

IIpoun3BoaHasn u ee
NpUMEHEeHHne

O3HaKOMJIEHHE C MOHSITUEM ITPOU3BOJHOM.

MN3yuenue u GpopmMyIHMpoBaHUE €€ MEXAHUYECKOTO U
TEOMETPHUUYECKOI0 CMBICJIA, U3YUYEHHUE AJITOPUTMA BBIUYHUCIICHUS
[MPOU3BOJHOM HA IIPUMEPE BBIYHUCIEHHUSI MTHOBEHHOM CKOPOCTH
1 yIrJ0BOro Ko3(duiieHTa KacaTeJIbHON.

CocTaBiieHHEe ypaBHEHUsI KacaTeJIbHON B 0011IEM BH/IE.
YcBoeHue npaBuil UG HepeHIInpPOBAHUS, TAOIUIIBI
[MPOU3BOJHBIX dJIEMEHTAPHBIX (QYHKIINIM, IPUMEHEHHE JJIsI
nuddepeHpoBaHust PyHKIINIM, COCTABJICHUSI YPaBHEHUST
KAacaTeJIbHOU.

M3yueHue TeopeM o CBSI3U CBOMCTB (DyHKIINH U

MPOM3BOJIHOM, (GOPMYITHUPOBKA HUX.

IIpoBeneHnE C TOMOIIBIO MTPOU3BOJHON UCCIIEIOBAHUST
(byHKIIMH, 3a1aHHON POpPMYJIION.

'YcTaHOBJIEHHE CBSI3U CBOMCTB (PYHKIIMU U IIPOU3BOJHOM MO
nx rpadpuKam.

I IpruMeHeHne MPOU3BOTHOM IJIsI PEIICHUS 3a7a4 Ha
HaXxO0XXJIeHHE HAaUOOJIBIIIEro, HAaMMEHBIIIEr0 3HA4YeHUsI U Ha
HaXO0>XXJIECHUE DKCTpeMyMa
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IlepBooOpa3un
ast "
WHTErpaJ

O3HaKOMJICHUE C TOHSITHEM HHTErpajga W IIepBOOOpa3HOM.
M3yuyenue npaBujia BRIYUCICHUS TIEPBOOOPA3ZHON U TEOPEMBI
Hprorona—JleiiOnuna.

Penienue 3a1a4 Ha CBsI3b NEPBOOOPA3HON U €€ TIPOU3BOJHOM,
BBIYHMCJICHUE TTIEPBOOOPa3HON JIs1 TaHHOM (PYyHKIIUH.
Pemmenune 3anay Ha NpUMEHEHHWE UHTErpajia Juisi BbIYUCICHUS
(bHU3nUeCKUX BEJIUYNH U TLUI0IIAa e

YPABHEHUWS U HEPABEHCTBA

YpaBHeHUun "
CHCTEeMBI
YPABHEHU
HepaBeHncTBa "
CHCTEeMBI
HEePaBeHCTB C ABYMSI
nepeMeHHbIMU

O3HaKOMJIEHHE C IIPOCTEHUIIMMM CBEACHUSIMH O KOPHSIX
aJIreOpandyecKux YypaBHEHUM, MOHSATUSIMHU HCCIEIOBaHUS
YPaBHEHUI U CUCTEM YPABHCHUM.

l13ydyeHne TEOpUM PABHOCWIIBHOCTHM ypaBHEHHMHM U €€
npuMeHeHus1. lloBTopeHMe 3ammcu pelleHusl CTaHIapTHBIX
YpaBHEHMI, MPUEMOB NpeoOpa30BaHMUsI ypaBHEHUM IS
CBEICHUSI K CTAHJAPTHOMY YPABHEHUIO.

Penienue paloHaJIbHbBIX, UppalMOHaJIbHbIX,
[MOKa3aTeJIbHbIX W TPUIOHOMETPUUYECKUX YpPABHEHUH WU
CUCTEM.

Hcrionb30oBaHme CBOMCTB M IpaMKOB QYHKIIUN JUIST PEIICHUST
ypaBHEeHHUN. IloBTOpeHHE OCHOBHBIX NOPHEMOB PpPEIIECHUS
cuctem. Perienue ypaBHEeHUM ¢ IPUMEHEHHEM BCEX HNPHUEMOB
(pa310’KeHHUsT HA MHOYKHUTEJIN, BBEJACHHUSI HOBBIX HEU3BECTHBIX,
[10/ICTAHOBKH, IPaUIECKOro METO/1a).

Perienne cucreM ypaBHEHHMH € HOPUMEHEHHEM Pa3JIMYHBIX
crioco6oB. O3HaKOMJIEHHE € OOIIMMH BOIIPOCAMH PEILICHUS
HEPAaBEHCTB U MUCMOJIb30BAHUE CBOMCTB U IpaUKOB (QYyHKIIMMI
[IpU pELICHUM HEPABEHCTB. PellleHne HepaBeHCTB M CHUCTEM
HEPaBEHCTB C IPUMEHEHUEM PA3JINYHBIX CIIOCOOOB.
IIppumeHeHne MaTeMaTHYECKHUX METOAOB ISl  PEIICHUS
CcoJiep KaTelbHbIX 3aJlad M3 pa3JIMUHBIX obOjlacTed HayKHu U
npakTuku. HHTepnpeTupoBaHue pe3yJbTaTOB C YYETOM
peaJIbHBIX OTPAaHUYECHUI

OcHOBHBIE
MOHSATUS
KOMOMHATOPUKH

N3ydyenue npaBuia KOMOWHATOPUKH M IIPUMEHEHHE NOpHU
pelIeHuU KOMOMHATOPHBIX 3aJ1a4.

Pemmenne KOMOMHATOPHBIX 3ajlad METOJOM Tiepebopa u TI0
NpaBUITy YMHOYKEHMUSI.

O3HaKOMJICHHE c TMOHSITUSIMHA KOMOUHATOPHUKHU:
Ppa3MEILICHUSIMH, COUYCTaHHUSIMU, nepecTaHOBKaAMU u
bopmyramu 1st uxX BeruucieHusi. O0bsICHEHUE Y TPUMEHEHHE
dbopmMyT st BBIYUCICHUSI pa3MEIeHUI, MEepPecCTAaHOBOK U
COYETAHUU NIPU PELIEHUU 3a1a4.

O3nakomyieHue ¢ OwmHOMOM HpOTOHA W TPEYyrOJIBHUKOM
ITackansi. Pernenne npakTHYEeCKUX 3aj/lay C UCIIOJIb30BAHHUEM
MOHSITHUI U TPpaBUJI KOMOMHATOPUKU
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Conepskanue
o0yueHust

XapakTepuCTHKA OCHOBHBIX BU/I0B 1€SIT€JIbHOCTH
CTY/I€HTOB (HA YPOBHE Y4E€OHBIX JI€HCTBHI)

3JIEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOATHOCTEM

N CTATUCTUKH

JJIeMEeHThbI 3ydyeHune Ki1acCu4eCcKOTo OIIpPeaeI€HHUSI BEPOSITHOCTH,
TEOpHH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
BEpPOSITHOCTEH PaccMoTpeHre NpUMEpPOB BbIYHUCIICHUS BEPOSITHOCTEM.

Pemenue 3a7a4y Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITUM
IIpeacraBiieHue O3HaKOMJIEHHE C IPEACTABICHUEM YHUCJIOBBIX TaHHBIX U UX
MAHHBIX (TA0JMIBI, [XapaKTepUCTHKAMHU.
HarpamMmasl, Pemenue mpakTHUECKUX 3a71a4 Ha 00pabOTKY YHCIOBBIX
rpadpukn) TaHHBIX, BBIYUCJICHUE UX XapaKTEPUCTUK
I'EOMETPUS
IIpsimbie n  |QopMyJIMpOBKAa MW MNPHUBEIACHUE [JOKA3aTEIIbCTB IIPU3HAKOB
MJIOCKOCTH B [B3aMMHOI'0O  pPACHOJIOKEHUSI  IIPSIMBIX U IJIOCKOCTEH.
NMPOCTPAHCTBE PacrniozHaBaHMe Ha yepTerkaxX U MOJEJISIX pa3jIMYHbIX CIIy4acB

B3aMMHOIO  PacCHOJIOKEHUsI  OpsSIMBIX W IUIOCKOCTEH,
ApryMEHTHPOBAHHWE CBOUX CY>XXIeHHU. DopMyJIMpOBaHHE
ONpE/ICJIEHUM, IIPU3HAKOB W CBOWCTB IIapaJuJIeJIBHBIX U
[EPIICHIUKYJISIDHBIX IUUIOCKOCTEH, ABYTPAHHBIX W JIMHEHHBIX
YTJIOB.

BreInmostTHEHME NOCTPOEHUS YIJIOB MEXKAY IPSIMBIMHA, NPSIMOM
1 IUIOCKOCTBIO, MEXKAY IUIOCKOCTSIMM IIO OIIMCAaHWUI WU
pacrio3HaBaHHWE UX HAa MOJEIIAX.

IIpuMeHeHnEe NPU3HAKOB U CBOMCTB PACIOJIOKEHUS MPSIMbIX
W1 IIJIOCKOCTEH IPH PEIICHNUH 3a1a4.

300pakeHre Ha pUCYHKaX M KOHCTPYUPOBAHHE Ha MOJEIISIX
MEPHEHANKYJISAPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSIMbIX,
apajuieJIbHbIX IUIOCKOCTEH, YIJIOB MEXAY MNpsIMOM U
[JIOCKOCTBIO U 000OCHOBAHUE MTOCTPOCHUS .

Pemenne 3aga4 Ha BBIYHMCIICHHE I'€OMETPHUYECKHUX BEJIMYHH.
OnunceIBaHUE PACCTOSIHUSL OT TOYKH J0 IIJIOCKOCTH, OT OPSIMOM
10 IJIOCKOCTH, MEX Y IJIOCKOCTSIMH, MEXIY
CKPEIIUBAKIIMUMHUCIA NOPSIMBIMH, MEXAYy HNPOU3BOJIBHBIMU
(urypamu B IpOCTPAHCTBE.

DopMyTHpoBaHME € JIOKAa3bIBAaHWUE OCHOBHBIX TEOPEM O
paccTostHUSIX (TeopeM CyIIeCTBOBAHUS, CBOMCTBA).
M300parkeHne Ha 4YepTerkax UM MOJCISIX pPACCTOSIHUSI U
000CHOBaHWE CBOMX Cy>KJAeHHUiI. OTpeaesieHne U BBIYHCICHUE
paccTOSIHUM B IIpocTpaHCTBe. [IpumMeHeHue Gopmys U TeopeM
MTAHUMETPHUH JJTsI PEIICHUST 3a/1a4.

O3HaKOMJICHHE c ITOHSITUEM apajuIeJIbHOTO
MMPOCKTUPOBAHUSI M €ro cBoiicTBamMu. DPopMyJIHpOBaHHE

TCOPEMBI 8} IJIomagam OpTOFOHaHBHOﬁ IIPOCKIIHNH
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Conepskanue
o0yueHUus

XapaKkTepuCTHKA OCHOBHBIX BH/IOB /1€SITeJIbHOCTH
CTYJI€HTOB (Ha YPOBHE YUYeOHBIX el CTBUI)

Ilpumenenne Teopuu 11 OOOCHOBAHHSI IOCTPOEHUU WM
BBIUMCIIEHUM. ApPryMEHTUPOBAHHME CBOMX CYXKJIEHUM O
B3aHMHOM PacCIIOJI0>KEHUHU IIPOCTPAHCTBEHHBIX UTYD

MHOrorpaHHUKH

Onncanue U XapaKTEpUCTHKA  pa3JIMYHBIX  BHJOB
MHOIOTPAaHHUKOB, IEPEYUCIICHNAE UX DJIEMEHTOB U CBOMCTB.
M300parkeHre MHOTOTPAHHUKOB W BBIIIOJIHEHUE ITOCTPOCHUS
Ha N300paKEHUSIX U MOJCIISIX MHOTOTPaHHUKOB.

Bprauciienue  JIMHEWHBIX  DJIEMEHTOB U  YIJOB B
[IPOCTPAHCTBEHHBIX KOHPUTypalUsIX, apryMEeHTHpPOBAaHHE
CBOUX CYXICHHM. XapaKTepUCTUKAa W  H300parkeHre
CEUEHMUsI, pPa3BEpTKH  MHOIOTPAHHMKOB,  BbIYHUCICHUE
[JIOILANEH TOBEPXHOCTEH.

Iloctpoenue  mpocredMmmx  cedyeHUM  Ky0a,  IIPU3MBI,
nupamuabl. [lpumenenue  ¢akToB M CBeACHUM U3
[JIaHUMETPHUH.

O3HakoMJIeHHE C BHJaMH CHMMETPUHA B IIPOCTPAHCTBE,
dbopmyTMpoBaHUE ONPEJICIICHUH U CBOMCTB. XapaKTEePpUCTUKA
CUMMETPHH TEJI BpallleHUsI 1 MHOTOI'PAHHUKOB.

IIppumeHeHne CBOMCTB CHUMMETPHMM I[IpA pPEIIEHUU 3ajady.
Hcnionb30BaHMe NPUOOPETEHHBIX 3HAHUM JUUISI UCCIIEIOBAHUS U
MOJICJIMPOBAaHMWsI HECJIOYKHBIX 3a/1a4.

N300pa>xeHre OCHOBHBIX MHOI'OTPAHHUKOB U BBIIOJIHEHUE
PUCYHKOB II0 YCJIOBUSIM 3aJa4

MOBEPXHOCTH
BpalleHUs!

Teaa 17§

O3HaKOMJIEHHE C BHUJAMHU TeJ BpalleHusi, (GopMyJIHUpOBAHUE
X ONPEJICIIEHUN U CBOUCTB.

DopMyIHMpPOBAHUE TEOPEM O CEYEHHUHU 1lIapa IJIOCKOCTBIO U
[JIOCKOCTH, KacaTeJbHOM K cdepe.

XapakTepucTuKa W H300pa’keHWe TeJl BpalleHHus, UuX
pa3BEpPTKH, CEUCHUS.

Pemenue 3a1ay Ha MOCTPOCHUE CEYEHUI, BBIYMCICHUE IJIUH,
pacCTOsIHUM, yIrJoB, ruiomaneu. IIposenenue noxkasaTeabHBIX
pacCcy>XA€HUU IpU PEIICHUH 3a1a4.

IIpyuMeHeHnEe CBOMCTB CHUMMETPHUU IIPH PEIICHUM 3a7ad Ha
TeJjia BpallleHUsl, KOMOMHAITUIO Te.

M300parkeHre OCHOBHBIX KpPYIJIBIX TE€JI UM BBIIIOJHEHUE
PUCYHKa 10 YCJIOBHIO 3a1a4n
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Conep:xanue o0y4yeHUs

XapaKkTepuCTHKA OCHOBHBIX BU/I0B /IeAATEJIbHOCTH CTY/ICHTOB (Ha
YPOBHE Y4eOHBIX AeiCTBHI)

HN3mepenus
reoMeTpun

=

O3HaKOMJIEHUE C TIOHSITUSIMU IUIOMIaAU U o00beMa,
AQKCHOMaMU U CBOMCTBAMM.

Penienne 3a/1a4 Ha BBIYHCJIICHUE TLIONIAACH TIOCKUX QUTYDP C
[MPUMEHEHHEM COOTBETCTBYIOIIUX (opmysn u ¢akToB U3
IaHuMeTpur. M3ydeHue TeopeM O BBIYUCICHHH OOBEMOB
IPOCTPAHCTBEHHBIX TEJI, pPEIIEHWE 3ajJad Ha NOPHUMEHEHHE
dbopmyn BeruuciIeHUsT o0BbemMoB. M3ydenue dopmyn s
BBIUMCJICHUST IUIOIIAJACH TMOBEPXHOCTEH MHOTOIPAaHHUKOB H
TEJI BpaIllCHUS .

O3HaKOMJICHUE C METOJIOM BBIYHUCIJICHUS TUIOMIA/ I MTOBEPXHOCTH
cheprl. Pemenue 3amau  Ha  BBIYMCIEHUE IUIOINAACH
[MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI

Koopannarbi
BEKTOPbI

O3HaKOMJIEHHE C ITIOHSITUEM BeKTopa. M3yueHue nexapToBoii
CUCTEMbI KOOpPJWHAT B IIPOCTPAHCTBE, MOCTPOEHHUE IIO
3aJJaHHBIM KOOpJAHWHATaM TOYEK M IUIOCKOCTEH, HaXOXKJICHUE
KOOPJAMHAT TOYEK.

Haxo>xneHne ypaBHEHHI OKPY>KHOCTH, c(]ephl, MIOCKOCTH.
BpraunciieHue paccTOSIHUMN MEKAy TOUKaMMU.

I13y4yeHune CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOXKICHUSI
KOOpAWHAT BEKTOpa B MNPOCTPAHCTBE, HOPABHUJI JICHMCTBHUU C
BEKTOpPaMU, 3aJJaHHBIMH KOOPAUHATAMH.

IIpuMeHeHHMEe TEOpUM NpPU PELIeHUU 3aJad Ha JAEUCTBUS C
BEKTOpaMHu. M3ydeHHe CKaJIsIpHOTrO MPOU3BEJICHUSI BEKTOPOB,
BEKTOPHOTO YpPaBHEHUs IPsIMOM W IUIOCKOCTH. lIpumMmeHeHue
TEOPUH IIPU PELICHUM 3a7ad Ha JIEUCTBUsI C BEKTOpaAMH,
KOOPAMHATHBIN  METOU, IIPUMEHEHHE  BEKTOPOB  JJIsA
BBIUMCJICHUSI BEJIMYUH YIJIOB U paccTosiHUM. O3HaKOMJIEHUE C
JI0Ka3aTeJIbCTBAMHU  TEOPEM  CTEPEOMETPUM O B3aMMHOM
PACIIOJIOXKEHUH IMPSAMBIX M IUIOCKOCTEH C HCIIOJB30BAHHUEM
BEKTOPOB

32




YYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHMNMYECKOE OBECIIEYEHMUE ITPOI'PAMMBbI
YYEBHOU JUCHUIIJIMHBI <MATEMATHUKA)»

OcBoenue  mporpaMmbl  y4yeOHOM  AUCUHMILUIMHBI  «MareMaTuka»
nopeanojaraeT  HaJu4yue B I'TIOY TO «HTIIby», peanu3yroniero
o0pa3oBaTeIbHYI0O HOpOTpaMMy CcpeaHero oOmiero oOpa3oBaHUsSI B IIpeaenax
ocBoeHust OIIOIT CIIO nHa 6Gaze OCHOBHOTO O0IIEero o6pazoBaHHsI, Y4eOHOTO
KabuHeTa, B KOTOPOM HWMEETCS BO3MO>XHOCTH O0ECIICUYHUTh YyYalluMCs
CBOOOMHBIN nocTyn B MHTEpHET BO BpeMsi y4eOHOTO 3aHSITUSI W IIEPHUOJ
BHEY4YEOHOH eI TEIIbHOCTH.

ITomemenne KkabuHeTra yaoBieTBopsieT TpeboBanusim CaHUTapHO-
smHAECMHOJOTHYecKuX npaBui u HopmaTtuBoB (CaulluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUMIOBBIM O0OpPYyJIOBAaHMEM, YKA3aHHBIM B HACTOSIIIIUX TPeOOBaHUSIX,
B TOM 4YHCJIE CIIEHHAJIU3UPOBAHHONW Yy4yeOHONW MeOenbpl0 ¢ CpelcTBaMU
0o0ydeHUsI, JOCTAaTOYHBIMH JJIsI BBINOJHEHHUSI TpeboBaHUNW K  YPOBHIO
MOATOTOBKH O0YyYaIOIIHUXCS.

B kabunHeTe ecTh MYJIbTUMEAUHWHOE 000OpyJIOBaHUE, TOCPEIACTBOM
KOTOPOTO0 YYacTHUKH 00pa30BaTEIILHOIO IIpoliecca MOTYyT IIPOCMaTpHUBaATh
BU3yaJIbHYI0 HWH(MOpPMAIIMI0O 0O MaTeMaTUKe, CO3aBaTh MPE3CHTAIINH,
BHUJICOMATEPHUAIIBI, HHBIC JIOKYMCHTHI.

B cocrtaB y4eOHO-METOOMYECKOT0 HW  MaTepHUAIBbHO-TEXHHUYECCKOTO
obecrieueHusI IPorpaMMbl y4eOHONW AUCHUILUINHBI «MaTeMaTuKa» BXOJSIT:

MHOTO(YHKIIMOHAJIBHBIN KOMIUJIEKC NPENoaBaTes;
HarJIsIIHbIC TT0cO0MsT (KOMIUICKTHI y4eOHBIX TAOJIHIL, MJIAKATOB,
MOPTPETOB BBIMAIOIINXCS YICHBIX-MAaTEMaTUKOB U JIP.);

¢ WH(POPMANTMOHHO-KOMMYHHUKATHBHBIC
CpeJlcTBa;
AKPaHHO-3BYKOBBIE TTOCOOUST;
KOMILUIEKT TEXHUYECKOW JIOKYMEHTAIIUU, B TOM YUCJIE TTacropTa Ha
cpelicTBa O0y4eHUsI, MHCTPYKITUHU 110 UX WCIOJIB30BAHHUIO U TEXHUKE
0€e30I1aCHOCTH;

e OuOIMOTEYHBIN (HOHI.

B Oubmuoreuynwii (¢GoHA BXOASAT YUYEOHUKH, YUEOHO-METOIUUYECKUE
rkoMIuiekTel (YMK), obecneuuBarmiue OCBOCHHE YYEOHOW JHUCIHUILIHHBI
«MaTtemaTuka», peKOMEH/IOBAaHHBIE WJIM JOIYHICHHBIC JJISI UCTOJb30BaHUS B
npodeccCuoHAJIbHBIX  00pa30oBaTeIbHBIX  OpraHu3alUsIX,  peaIu3yInX
o0pa3oBaTeIbHYIO MOpOrpaMMy CpeIHEero oouiero odpas3oBaHUsI B Hpejaesiax
ocBoeHust OITOIT CITO Ha 6a3e 0ocHOBHOI'O OOIIeTO 0Opa30BaHUS.

B  mporiecce  ocBoeHHsT — mporpaMMbl  y4eOHOM  AUCHHUILIHMHBI
«MaTteMaTuKa» CTYJI€HTHI MOJYYal0T BO3MOYKHOCTh JOCTYIIA K DJICKTPOHHBIM
y4eOHBIM MaTepHajaM Mo MaTeéMaTHUKe, UMEIOIIUMCS B CBOOOJTHOM JOCTYyINeE B
cetu  HMaTepHer  (PIEKTPOHHBIM  KHHraM, NOpaKTHUKyMaMm, TecTam,
matepuanam EI'D u ap.).
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o0pa3oBaTenbHbIX OpraHu3allii, ocBauBaroux npodeccuu u cneunaabHoctu CI10. —
M.,2017

I'yces B. A., I'puropseB C.I'., IBosiruna C. B. MaremaTtuka s npodgeccuii u
CIIELIUAJIBHOCTEN COLMAJIbHO-DKOHOMHUYECKOT0 NpOoduUiIsi: y4eOHUK UIsI CTY.
yupexaeHui cpen. npod. obpazosanusi. — M., 2014.

Komssrua FO.M., Tkauea M.B., ®enepoBa H.E. u ap. Maremaruka:
anrebpa u Hayajla MaTEeMaTHYECKOTO aHaInu3a.

JJis1 npennogasareJieu

1. OO6 obpazoBanuu B Poccuiickoit @enepanuu: geaep. 3akon ot 29.12.2012 Ne 273-D3 (B
pen. @enepanpHbix 3akoHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014
No 135-@3, ot 04.06.2014 No 148-d3, ¢ uzmeHeHusiMu, BHeceHHbIMU DenepaibHbIM
3ak0oHOM OT 04.06.2014 Ne 145-®3, B pex. ot 03.07.2016, ¢ u3m. ot 19.12.2016).

2. Ilpukaz MunncrepcTBa oOpazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (PeIepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHETO
(momHOTO) 001TIeTO 00pa30BAHUS Y.

3. Tlpukaz MwunoOpHayku Poccum ot 29.12.2014 No 1645 «O BHeCeHWHM W3MCHCHHN B
npuka3 MunuctepcTBa oopa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne
413 “O06 ytBepkaeHUU (erepaaIbHOro rocy1apcTBEHHOro 00pa30BaTebHOIO CTaHAapTa
cpeaHero (MOTHOT0) 00IIero 00pa3oBaHus ».

4. Tlpuxa3z MunucrepcTBa obpazoBanus U Hayku P ot 31 gexabps 2015 r. N 1578 “O
BHECCHHHM W3MEHEHUH B (enepalibHbI TOCYJapCTBEHHBINH 00pa30BaTEIbHBIA CTaHIAPT
cpemHero ooimero oopa3oBaHusl, YTBEPKICHHBIA MPUKa30M MUHUCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @enepaunu ot 17 masg 2012 r. N413”.
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[Tucemo JlemapramMeHTa TOCYJAapCTBEHHON TMOJUTUKH B cepe MOATOTOBKM pPabovmx
kanapoB u JIIO MunoGpuayku Poccum ot 17.03.2015 Ne 06-259 «PexkomeHnanuu 1o
OpraHu3alliy TOJIyYEHHsI CpeaHero ooOmero oOpa3oBaHus B Hpeleiax OCBOCHHA
00pa3oBaTeNbHBIX MPOrpaMM CpeIHEro npodecCHOHATLHOTO O0pa3oBaHHUS Ha 0Oase
OCHOBHOT'O 00IIIero 00pa3oBaHus ¢ y4eTOM TpeOoBaHUN (eepaTbHBIX FOCyJapCTBEHHBIX
00pa30BaTeNbHbIX CTAHIAPTOB U MOJIy4aeMoil IpodecCuu WK CHEeHaTbHOCTH CPEIHErO
npodeccuoHaIbHOTr0 00Pa30BaAHU.

[TpumepHasi ocHOBHasi oOpa3oBaTelibHAs MPOrpaMMa CpeaHero odiiero odpazoBaHus,
ol00peHHass pernieHueM QeAepaTbHOrO  y4eOHO-METOJUYECKOTO OOBEAMHEHUS IO
obmiemy oOpa3oBaHuio (mpoToko oT 28 uroHs 2016 1. Ne2/16-3).

BammvakoB M. M. MaremaTtuka: KH. JUIsI IperojaBaTessi: METO/I. Itocobue.
— M., 2013

bammvakos M. ., Ipmranos 1. M. MeTtoagndeckoe 1mocooue JUIst TTOATrOTOBKH
Kk EI'D. — M., 2014

HMHTEpPHeT-pecypchl

1.

no

Nooh,kow

www. fcior.edu. ru (MuadopmauoHHbIE, TPEHHPOBOYHBIE H KOHTPOJIbHBIE
MaTepHualibl).

www. school-collection. edu. ru (EnuHas KoIeKuu IH(GpPOBBIX
00pa30BaTEIILHBIX PECYPCOB)

www.methematics.ru (Marematrka B OTKPBITOM KOJUIC/IKE)

www.exponenta.ru (O6pa3oBaTenbHbII MATEMATHUYECKUM CAIT)

www.nheive.ru (I'eomerpudeckuii mopTa)

www.zaba.ru (MaTtemMaTiuyecKre OJTUMITHAIBI i OJIMMITHATHBIC 33 1a4H)
www.uztest.ru (ITogroroska k EI'D no marematuke)
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http://www.methematics.ru/
http://www.exponenta.ru/
http://www.neive.ru/
http://www.zaba.ru/
http://www.uztest.ru/

