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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEFHOU JUCHUIIJIMHBI «<MATEMATHKA :
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A; TEOMETPUS»

1.1. MOACHHUTEJIBHAS 3AIINCKA.

PaGouass mporpamma aucruiumHbel «Maremaruka: anreOpa W Hadaiga MareMarudecKoro
ananu3a; reometpus» st OI'BITIOY MBaHOBCKOTO XKENE3HOIOPOKHOTO KOJUIE/HKa pa3paboTana Ha
ocHoBe TpeOoBanuit ®I'OC cpenHero obmero oOpa3oBaHUs, HPEIBSBISIEMBIX K CTPYKTYpE,
COZICPIKaHHUIO M pEe3yNbTaraM OCBOCHUS Y4eOHOW AMCIUILUIMHBI «MaTteMmarnka: anredpa W Hadaia
MaTeMaTUYeCKOTO AaHall3a; TeOMETPHs» U B COOTBETCTBHH C PeKOMEHIANMsSMU IO OpraHU3aIid
MOJIYY€HHSI CPEOHEro o0Imero oopa3oBaHMsl B Tpeneiax OCBOSHHUS 00pa30BaTEIbHBIX MPOTPaMM
cpemHero mpogeccuoHaIbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0OIIero oOpa3oBaHUS C y4E€TOM
TpeOOBaHUI (enepanbHBIX TOCYIApCTBEHHBIX O0Opa30BaTeNbHBIX CTAHJAPTOB M IOIydaeMOM
CHEIUaIbHOCTH  cpeaHero  mnpodeccuoHanmbHOro  obpazoBanms  (muceMmo  JlemaprameHnTta
TOCYIapCTBEHHOM MOJUTHKU B chepe moarotoBku padbounx kajapoB u AI10O Munobpuayku Poccun
ot17.03.2015 Ne 06-259).

Conepxanne mporpamMmbl «MareMaTnka» HalpaBlIeHO Ha JOCTHKEHHE CIETYIOIINX

neJei:

° obecrieueHHuss CHOPMHUPOBAHHOCTU MPEJCTABICHUN O COLUAIbHBIX, KYIBTYPHBIX
U UCTOpUYECKHUX (PaKTOpaX CTAHOBJICHHS MAaTEMaTHUKH;

o obecnieueHus c(hopMHUPOBaHHOCTH JIOTUYECKOTO, AJITOPUTMHYECKOTO U
MAaTEMAaTHYCCKOI'O MBIIIJICHUA,

° obecrieueHruss CHOPMHUPOBAHHOCTH YMEHUI NPUMEHSATh IMOJyUYE€HHbIE 3HAHMS MPU
PEIICHUHN Pa3JIMYHBIX 3a1a4,

o obecrieueHuss CPOPMUPOBAHHOCTH TIPEICTABICHUM O MaTeMaTUKe KaK 4YacTh
o0111eyeIoBe4ecKoi KYJBTYPBI, YHUBEPCAIBHOM SI3BIKE HAayKH,

MIO3BOJIAIOIIEM ONMCHIBATh U U3y4aTh peallbHbIE MIPOLIECCHI U SIBIICHUS.

Maremaruka, Kak CpeACTBO NO3HAHMS JIEHCTBUTENBHOCTH, OOECHEUYMBAET pPa3BUTHE
WHTEJUICKTYaIbHBIX U TBOPYECKHUX CHOCOOHOCTEHW OOydYaromierocs, pa3BHUBaeT €ro al0CTpakTHOE,
oOpasHoe, JIOTUYECKOE MBIIIJICHUE, TMaMsITh U BOooOpakeHue, (OPMHUPYET HaBBIKH
CaMOCTOSITENIbHON y4eOHON JAesITeNbHOCTH, caMoo0Opa30BaHMs M camMoOpealu3alud JIMYHOCTH,
CroCcoOCTBYIOT (DOPMUPOBAHUIO Y OOYJAIONIUXCA YMEHUM aHAIW3a U CHUHTE3a, YMEHUS MMPOBOJUTH
Jl0Ka3aTeIbHbIE PACCYKICHHUS.

Oco0oe 3HaueHue NPUIAETCS PA3BUTUI0 HABBIKOB CAMOKOHTPOJS U NOTPEOHOCTH
oOyyaromuxcsi oOpamarbcs K CIPaBOYHOM JuTepaType (cioBapsiM, CIpaBOYHUKAM U JIp.),
MOJIYYEHUIO OIbITa HCIOJIb30BaHUSI MAaTEMaTUKU B COJEP)KATENIbHBIX M MpodeccroHaIbHO
3HAQUMMBIX CHUTYallMsIX W TOBCEIHEBHOW XW3HU. BBeneHue pa3HbIX BUAOB 3aHATUN W 3aJaHUN
HCCJIEIOBATENILCKOTO XapaKTepa aKTUBU3UPYET MO3ULHUIO0 YYalllerocsl — UCCIIe0BaTels, pa3BUBaeT
oO1re KpeaTuBHbBIE CIIOCOOHOCTH.



1.2. OOmas xapakTepuUCTHKAa y4eOHOl AucuMIUIMHBI «MaremaTruka: ajaredpa W Hauyajaa
MaTeMATH4YeCKOIr0 aHAJIN3a; FeoMeTpPHsD».

Maremartuka SBJISIETCA ¢dbyH1aMeHTaIbHOU o011e00pa3oBaTeIbHON
JUCLUIUINHOMN co CJIOXKHBILIUMCS YCTOWYMBBIM coJiep>KaHueM u o0mumMu
TpeOOBaHUSAMU K MOJITOTOBKE CTY/IEHTOB.

B npodeccruoHaIbHbIX o0pa3oBaTeIbHBIX OpraHu3anusx, peanusyouux
o0pa3oBaTepbHYI0 TMPOTPaMMy CpEAHEro oOImero oOpa3oBaHUA B npezaenax
ocoeHus [IIICC3 na 6a3ze OCHOBHOro o0Imero oOGpa3oBaHMUs, U3y4YEeHHUE MareMaTHKu
HMMEET CBOU OCOOEHHOCTH B 3aBUCUMOCTH  OT MPOQuJisi NpodeccuoHaIbHOro 00pa3oBaHHUs.

[Ipn OCBOEHUH cnenuanbHocTedt  CIIO  TexHMueckoro M COLMAIbHO-
HSKOHOMHMYECKOro mnpoduieid MnpodeccHoHaJIbHOIO0 MaTeMarHKa uzydaercss  Oosee
yIIyOJIeHHO, Kak  mpoduibHas — y4eOHas IUCHUILIMHA, YUYUTHIBAIOMIAS CTHCIUPUKY
OCBaMBAaEMBIX TMPOQPECcCHil WM CIEeIHAIBHOCTEH.

OTO BBIp@XKaeTcsd 4Yepe3 coAepKaHue OOy4eHMs, KOJUYECTBO YacOB, BbIJCISIEMbIX
Ha U3y4YyeHHUE OTIENIbHbIX TE€M MpOrpaMMbl, NIyOMHY HX OCBOEHUS CTyAEHTaMH, 4epe3 00beM U
XapakTep MPaKTUYECKUX  3aHATHUI, BHJbI BHEAYIUTOPHON CaMOCTOSTEIbHON pabOThI CTYIECHTOB.

OOmue nenau HM3y4yeHUuss MaTeMaTUKU TPAIUIMOHHO peanusyrorcs B
YeThIpeX HampaBleHUsX — oOlee MpeiacTaBieHrHe o0 HJIesX U METoJaX MareMaTUKH,
MHTEJJIEKTYaJIbHOE pa3BUTHE, OBJA/IEHUE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMH U
YMEHHSIMH, BOCIIUTATEIbHOE BO3/ICHCTBHE.

[Ipodpunmzanust 1eneit MareMaTH4eCKOro 0Opa30BaHMs OoTpakaeTcs  Ha BBIOOpE
MPUOPUTETOB B OpraHu3aliu Y4yeOHOM jesTeNbHOCTH oOywatrouuxcsa. Jlis TeXHMYecKoro,
npodmwiasi  podecCUOHaTHFHOTO 00pa30BaHMS BBIOOp ILIE€JIEH  CMemaeTcs B
[parMaTMyecKoM  HalpaBJI€HUM, IPEAyCMaTpUBaIOLIEM yCUJIEHHE u paciupeHue
NPUKIAJHOTO  XapakTepa HW3Y4YEHHs MaTreMaTHKW; [PEUMYILIECTBEHHON OpHEeHTaluu Ha
ANTOPUTMHUYECKUH CTUIIb MO3HABATEJIbHOMN JIEATENBHOCTH.

N3yuenne maremarnku Kak mpouiibHOM o0O0IeoOpa3oBaTeibHON yueOHOUM NTHUCIUIUIAHEI,
YUMTHIBaKOIIEH cielupuKy ocBauBaeMbIX cryaeHTamu crnenuanbHoctu CI1O, obecnieunBaercs:

— BBIOOPOM pa3IUYHbIX MMOJIXO/I0B K BBEJICHUIO OCHOBHBIX MTOHSITHIA;

— (hopMHupOBaHUEM CHUCTEMBI Y4eOHBIX 3aaHUH, 00ecTIeunBarOIINX
3¢ eKTUBHOE OCYLIECTBICHNE BHIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

— oboramieHuemM CHeKTpa  CTWIEH  y4eOHOM  NIeATeIbHOCTH 32 cyer
COIJIaCOBAHMSI C BEIYIIMMHU JESATEIbHOCTHBIMM XapaKTepUCTUKaMU BblOpaHHOU mpodeccun/
CHELHAIbHOCTH.

[IpodunpHas cocraBismomas OTpakaeTcsi B TPEeOOBAHUAX K MMOATOTOBKE OOYYAIOIIHUXCS
B YacTH:

—o0mieil cucTemMbl 3HAHUN: COAEp)KaTelbHbIE MPUMEPHI HCIOIb30BAHUS
MaTeMaTU4eCcKuX UJiel 1 METO/I0B B MPO(eCCUOHAIBHOM 1€ITEIbHOCTH;

— YMEHUH: pa3inyue B ypOBHE TPEeOOBaHUI K CIIOKHOCTH MPUMEHSEMBIX aITOPUTMOB;

—  IPaKTUYECKOTO UCIOJIb30BaHUS IPHUOOPETEHHBIX 3HAHUU u YMEHHI:
MHAUBUAYAIBHOIO Y4Y€OHOIO OIbITa B IOCTPOCHUU MAaTEMAaTHYECKUX MOJIEJICH, BBIIOIHEHUN
HCCIIEIOBATENbCKUX MPOEKTOB.

Takum obpazom, peanu3anus COJZIEpKaHHUS y4eOHOU T CLHUTUTUHBI
OPUEHTHPYET Ha MPUOPUTETHYIO pOJIb IPOLECCYabHBIX XapaKTEepUCTUK Yy4eOHOU paboThl,
3aBUCSIIMX OT MpOoQuiis NpoPecCHOHAIBLHOr0 00pa30BaHUs, MOJYUYEHHS ONbITA HCIIOJIb30BaHUS
MaTeMaTUKd B  COJEpPXAaTeIbHBIX U  MPO(ecCHOHAIbHO 3HAUYUMBIX CUTYyal X



[IOCPAaBHEHUIO C OPMaJIbHO-YPOBHEBBIMU PE3YIbTaTUBHBIMU XapaKTEPUCTUKaMU OOydEeHHMS.
Conepxanue y4yeOHOW  TUCHUIUIMHBI — pa3palOTaHO B COOTBETCTBHM C OCHOBHBIMU
coiepKaTeIbHBIMU JIMHUSIMHU O0y4YEeHHsI MaTeMaTHKe:

— anreOpaudeckas JIMHUS, BKJIIOYAIOMAs CHUCTEMATH3allMI0 CBEACHHUH O YHUCIAX;
M3y4€HHE HOBBIX U 00001IeHIE paHee U3yUYEHHbIX ONepaluii (BO3BEEHUE B CTEIIEHb, U3BJICUCHHE
KOpHS, Jorapu(MUpOBaHUE, CUHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC M OOpaTHble K HHUM);
U3y4Y€HHE HOBBIX BHUJOB  UHCJIOBBIX BBIpOXEHUH U  (popmy; COBEpLICHCTBOBAHUE
MPaKTUYECKUX HAaBbIKOB u BBIUMCIIUTENIBHON  KYJIBTYpHI, pacimpeHue u
COBEPILIEHCTBOBAaHUE aIreOpauyeckoro ammapara, CQOpMHUPOBAHHOIO B OCHOBHOW  IIIKOJIE,
U €ro IMpUMEHEHHE K PEeHICHUIO0 MaTeMaTUYeCKUX U MPUKIIaTHBIX 3aa4;

— TEOpeTUKO-(QPyHKIMOHAJIbHASA JIMHUSA, BKJIIOYAIOLIAs CHCTEMaTH3alMI0 M PaclIupeHHe
CBEICHUH O (YHKIIMSIX, COBEPIICHCTBOBAHUE IrpapMUEeCKUX yMEHHUI; 3HAKOMCTBO C OCHOBHBIMU
UAEeAMU M METOJlaMU MAaTeMaTHYeCKOro aHajliu3a B 00beMe, IO3BOJSIOILEM  HCCIIENOBATh
JNIeMEHTapHble  (QYHKIMM M peliaTh MPOCTEHIINEe reoMeTpuyeckue, (pU3nyeckue u JIpyrue
MIPUKJIaIHbIE 3a/1a4H;

— JMHUS ~ ypaBHEHMH M HEpaBeHCTB,  OCHOBaHHasg Ha  IIOCTPOEHUH U
UCCIIEIOBAaHUM MATEMaTHYECKUX MOJIEJIeH, NepeceKarolmasics ¢ anredpandyeckol M TEOpEeTUKO-
(GYHKIMOHAJIBPHOM JTMHUSMHU U BKIIIOYAIOIIas pa3BUTHE U COBEpILEHCTBOBaHHE TEXHUKHU
anreOpanvyeckux IpeoOpa3oBaHUM JJIs pEUIeHUs YpaBHEHUH, HEPaBEHCTB U  CUCTEM;
¢bopMupOBaHHE CHOCOOHOCTH CTPOUTH U UCCIENOBaTh MPOCTEHIINE MareMarudecKue MOJenu
IIpU PEIICHUHU MPUKIIATHBIX 33/1a4, 3a/1a4 U3 CMEXHBIX U CIIEMaIbHbIX AUCLHUILINH;

— TreoMeTpHhYecKas JIMHUS, BKJIFOYAFOIIAS HarysAHbIe IIPEACTABICHUS 0
[IPOCTPAHCTBEHHBIX (Urypax M HU3y4YEHHE MX CBOWCTB, (POPMHUPOBAHHME U pa3BUTHE
IIPOCTPAHCTBEHHOTO BOOOpakeHus, paszBuTHE croco6oB T€OMETPHUECKUX
U3MEPEHNH, KOOPAUHATHOTO U BEKTOPHOIO  METONOB  JUIs pemenus

MareMaTHIeCKUX U MPUKIaTHBIX 3a/1a4;

— CTOXacTW4eckKas JIMHHS, OCHOBAaHHAs Ha Pa3BUTUM  KOMOWHATOPHBIX YMEHWHIA,
MPEACTAaBICHUNA O BEPOATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY)KAIOIIETO MUPA.

Paznensr (Temsr), BKJIIOUEHHBIC B COZIEp)KaHUE Y4YeOHOUW IUCIHUILTUHBI, SBISIOTCS
obmuM U1 Bcex mpodmiei mpodecCHOHATBHOTO 00pa30BaHUsI W MPH BCeX oObeMax ydyeOHOTO
BPEMEHU HE3aBUCHMO OT TOTO, SIBISIETCA JM  ydeOHas MucIMIUiMHAa «Martemarnkay 0a30BOi
Wi TpoQWIbHOW. B TemMarnyeckux TIaHaxX MPOrpaMMBbl Y4eOHBIH MaTepHall MPEICTABICH B
¢dbopme yepenyroierocs pa3BepTHIBAHUS OCHOBHBIX COJIEP)KATEIBHBIX JTUHHAHA
(anreOpanueckas, TEOPETUKO-(QyHKIMOHANIbHAS, YpPaBHEHHUM UM  HEPaBEHCTB,
reOMEeTPHUYECKasi, CTOXAaCTHYECKas), YTO MO3BOJSIET THOKO HCIIONB30BaTh UX PACIOJIOKCHUE H
B3aWMOCBS3b, COCTABJATH pabouMii KaleHAAapHBIH TIUIaH, IO-pa3HOMY uepenys ydeOHbIe
TeMbl (MIaBbl y4yeOHMKA), yUUTbIBas Npo¢uib MpodeccuoHaIbHOro o0pa3oBaHMs, CHEHUPUKY
ocBauBaemoil  crneuunanbHoctu CIIO, myOMHY wH3yuyeHUs Marepuala, ypoBEHb HNOATOTOBKU
CTYICHTOB IT0 MaTeMaTHKe.

[lpemmaraemMpie B TEeMaTHYECKHX IUIAHAX pa3HbIE OOBEMBI yUeOHOTO BpPEMEHH Ha
W3yuyeHHEe ONHOW W TOW IKE TEMEI WCTIONB3YIOTCSL  JUIS  BBITIONIHEHHSI  Pa3IIMYHBIX
y4eOHbIX 3amaHuil. TeM cambIM pa3nuuus B TPEOOBAHUAX K pe3yibTaTaM OOyUYESHHsI MPOSBATCS
B YpPOBHE HAaBBIKOB IO PEIICHUIO 3alad W B OIBITE CAMOCTOSTEIBHOW paboThl. M3yueHme
oOmreoOpazoBarebHON  yuyeOHOW auUCHMIUIMHBI «MareMaruka» 3aBepIIaeTcsi IOABEICHUEM
UTOTOB B (pOpME HK3aMEHa B paMKax IMPOMEXKYTOUHOW arTecTallii CTyACHTOB B IIpoIecce
ocoenusi ocHopHou III[ICC3 CIIO c¢ nmomyuenueM cpeaHero oOmiero oopa3oBaHus .



2.2.MecTo0 y4eOHO# AUCUMILIMHBI B y4eOHOM ILIaHe.

VYueOnas qucuuminHa «MaTtemaruka: anreOpa v Hadyaja MaTeMaTH4eCcKOro aHallnu3a; TeOMETPHS»

ABIsieTCs y4eOHbIM TIpenMeTroM oOs3aTesibHON  mpenMeTHoM oOmactu  «MaTtemaruka H
unpopmarukay GI'OC cpennero oduiero o6pazoBaHusl.

B mpodeccnonanpHBIX 00pa30BaTENbHBIX OpPraHU3aAMAX, PEATH3YIOMHX 00pa30BaTeIbHYIO
nporpaMMmy cpeaHero obmero ooOpaszoBanusi B mpenenax ocBoeHus IIIICC3 CIIO na 6aze
obOmero oOpa3oBaHus, ydeOHas n3yJaeTcs
obmeoopazoBarensHoM 1ukie ydeOHoro mimana I[IIICC3 CIIO nHa 6a3e OCHOBHOTO OOIIEro

00pa3zoBaHusl C MOJTYYECHUEM CPEIHETO 00IIero 0Opa3oBaHusI.

OCHOBHOTIO JUCHHUITIIINHA «MaremaTuka

B yue6npix mmanax [MIICC3 CIIO yuebnas quciuminHa «MareMmarrnkay BXOAUT B COCTaB OOIINX
00111e00pa3oBaTeNIbHBIX Y4€OHBIX IUCHUIUIMH, (POPMUPYEMBIX U3 0053aTEIbHBIX TPEIMETHBIX
obnacteit ®I'OC cpemanero oodmero odbpazosanusi, s mpodeccuit CITIO cooTBeTCTBYIOIIETO
npoduist mpodhecCHOHATIBHOTO 00pa30BaHMS.

VYueOnyro auciumiinHy «Maremartuka: anrebpa M Hayajla MaTeMaThyecKoro aHalu3a;
reoMeTpus» 00yJaromuecs N3yJaroT Kak NpouiIbHYI0 yUeOHYIO TUCIUIIINHY B 00beme 234 4acos.

Maxkcumanbhast | CamocrtositenbHast | KomuuectBo | Ipaktuuec- | JlaGoparopubie | Konrpons- | MuauBumyans-
Harpyska pabora 4acoB Kue paboThI paboTbI HBIE HBIN MTPOEKT
paloThI
351 117 234 117 20 1

[Tpu opranm3anmu yaeOHOTO MpoIecca UCHOIb3YIOTCS CICAYIONINE BHIBI CAMOCTOSTEIHLHON
paboThI 00YUYaAOIIUXCSI:

— paboTa C MEPBOMCTOYHHUKAMH (KOHCIIEKTHPOBAHHWE , COCTABJICHHE IUIAHA, aJrOpHUTMa

NeUCTBUIA);

— INOATrOTOBKAa K CEMHUHAPCKUM 3aHATUAM (I[OMaHIHSISI IIOAI0OTOBKA, 3aHATUA B 6I/I6J'II/IOT€K€,
pabota ¢ MeKTpOHHBIMU KaTtanoramu u HTepHeT-uHpopmanus);
— COCTaBJIEHUE TECTOB JJIs1 CAMOKOHTPOJIS;

— cocraBiieHue OubnuorpaguuecKux KapTouek o TBOPUYECTBY YUEHOIO;

— TIOATOTOBKa pedeparos;

—paboTa co cioBapsMHU, CIPaBOYHUKAMU, SHIMKIONEAUAMHU (cOOp U aHAIU3 UHPOPMALIIH);

- paboTa c roTOBBIMH KOMIIBIOTEPHBIMU IporpamMMaMH (IIOCTPOEHUE MoJeNel, TrpaduKoB,

OpraHu3alysl pacueToB, WUIIOCTPALUS PELUICHHS, aHaJIN3 JaHHbIX, CO3/1aHUE IIPE3CHTAIIH).

CoBepIlIeHCTBOBAaHUIO KOMMYHUKATUBHBIX YMEHHH, PEUYEBBIX HABBIKOB M KYIBTYPbl pedd

CHOCOOCTBYET MOJArOTOBKAa OOYy4YalOIIMMUCS YCTHBIX BBICTYIUIEHUH, JNOKJIAI0B, MH(GOpPMAIMOHHAS
nepepaboTKa TeKCTa (COCTaBJIEHUE TUIaHa, TE3UCOB, KOHCIIEKTOB U T.JI.).

[Ipn wu3yyeHun MaremMaTuku Kak O0a30BOM Y4eOHON [AMCUUIUIMHBI pELIAloTCs 3ajayd,

CBsA3aHHBIC C (bOpMI/IpOBaHI/IeM 06III€I71 KYIbTYpPbI, pa3BUTHUA, BOCIIMTAHUA MW COLOHATIMU3ALUU

JIMYHOCTH.




2.CTPYKTYPA M COAEP)KAHUE YYEBHOM JJUCHUILJINHBI.
2.1.Conep:kanne y4yeOHOHl JUCHUIUIMHBI C Yy4deToM mnpoduiasa mnpodeccuoHaIbHOIO
o0pa3oBaHusl.
BBenenue
Maremaruka B HayKe,  TEXHUKE, DOKOHOMHUKE, HWH(GOPMAIIMOHHBIX  TEXHOJOTUAX H
IIPAKTUYECKON nedarenbHOCTH. Llenn u  3agaum WM3ydyeHusT MareMaTHKd IpU OCBOCHUH
cneuuansHoctei CIIO.

AJI'EBPA

Pa3BuTHe NOHATHSA 0 YHCIIE

enble u pauuvoHanbHble uncia. JlelicTBurenbHble uucina. [Ipubnudicennvie 8bIUUCTEHUS.
Komnnexcnule yucna.

KopHnu, crenenu u jiorapupmbl

Kopuu u crenenu. KopHuu HaTypanpHOH cTenmeHW W3 4ucia U uUX cBoiictBa. CrenmeHu c
palMoHaIbHBIMU IIOKa3aTeasiMH, UX cBoicTBa. CTeneHu ¢ JeHCTBUTEIbHBIMU I10KA3aTEISIMHU.
Ceouicmea cmenenu ¢ 0eucmeumenbHbvl;M HOKA3ameneMm.

Jlorapudm. Jlorapudm umcina. OcHOBHOE JorapuPMUYECKOoe TOXKAECTBO. JleCcATUYHBIE H
HarypanbHble Jorapu@msl. [IpaBuna nelictuii ¢ norapudpmamu. [lepexos K HOBOMY OCHOBAHUIO.

[IpeoOpa3oBanue anreOpanueckux  BblpakeHud. IIpeoOpasoBaHue  paloOHaIbHBIX,
HPPALMOHATIBHBIX CTETIEHHBIX, IOKA3aTeNbHBIX U JIOTAPU(MUUECKUX BbIPAKEHUH.

IIpakTH4Yeckune 3aHATHSA:

Apudmernueckue 1eHCTBUS HAJ YUCIAMU, HAXOXKACHUE MPUOIMKEHHBIX 3HAaUEHUI BEJIMYUH
U TOTPEelIHOCTeN BBIYUCIECHUN (AaOCONIOTHONM M OTHOCHUTENBHOI), CpaBHEHHE YHUCIIOBBIX
BBIPAKECHUIA.

Beluncnenue u cpaBHEHHE KOpHEW. BpInolHeHHME pacueToB ¢ paaukaiamu. Pemenwne
MPPALMOHAIBHBIX YpaBHeHMM. Haxoxk1eHne 3HaueHN CTENEeHeN ¢ pallMOHAIBHBIMA OKA3aTEJSIMU.
CpaBuenne creneHeil. [lpeoOpa3oBanHusi BBIpRKCHHM, COACpIKAIIUX CTENEHHW. PermieHue
ITOKA3aTeJIbHbIX YPABHEHUM.

Pemienune npukiiaaHbix 3aaad.

Haxoxxnenue 3HaueHuil jiorapugma mo Mmpous3BOJILHOMY OCHOBaHHIO. Ilepexon ot omHoro
OCHOBaHUS K Jpyromy. Berumcnenue u cpaBHeHue Jjorapudmon. JlorapupmupoBanue u
ITOTEHIIMPOBAHNUE BBIPAKECHUH.

[TpubnuxeHHbIE BHIUMCICHUS U PELICHUs MPUKIAIHBIX 3a1a4. Perienue norapupmMudeckux
YPaBHEHUH.

OCHOBbBI TPUTOHOMETPUH

OcHOBHBIC IOHATHUSA

Panuannas mepa yrna. BpamarensHoe neuxenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHI€HC
quca.

OcHOBHbBIE TPUTOHOMETPHYECKHUE TOKIECTBA.

®opmynel npuseneHus. opmysl cioxkeHus. Popmynsl yaBoeHus. Popmynsl HOLO0BUHHO2O
yena.

IIpeodpa3zoBanus npocTel X TPUTOHOMETPUYECKUX BbIPasKeHHid.

[IpeoGpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (QYHKIMN B MPOU3BEACHUE U TIPOU3BEICHUS
B CyMMY. Buipaoicenue mpuconomempuueckux yyHKkyuil uepe3 maHzenc nolo8UHHO20 apeymeHma.

Tpuronomerpuyeckue ypaBHeHHUsl M HEPAGeHCMEa.

[Ipocreiiine TPUrOHOMETPUYECKUE YpaBHEHUA. [Ipocmeiiwue mpuecoHoMempuyecKue
HepaseHcmaa.

OOpatHble TpUuroHoMeTpuieckue GyHKIUU. ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

I[IpakTyeckune 3aHATHSA:

Panuannblil MeTOA U3MEpPEHUS YIVIOB BpalLEHUS U CBA3b C IPalyCHON MEpoi.



OCHOBHBIE =~ TPUTOHOMETPUYECKHE  TOXKJECTBA, (QOPMYIbI  CIOXKEHHS,  YABOCHMS,
npeoOpa3oBaHUE CyMMbl TPUIOHOMETPUYECKUX (YHKIUH B MpoU3BEAEHUE, INpeoOpa3oBaHUE
MIPOM3BENIEHUSI TPUTrOHOMETpUdeckuX GyHKUMM B cymmy llpocreiiiive TpUroHomeTpuyeckue
YpaBHEHHUSI U HEPABEHCTBA.

OOpaTHble TPUrOHOMETpUYECKUE (PYHKIIMH: apKCUHYC, aPKKOCUHYC, apKTaHT€HC.

®YHKIIUU, UX CBOMCTBA U TPAOUKH

®yukuun. O0acTh onpene’aeHusl 1 MHOKECTBO 3HaU€HUH; rpa@uk GyHKIHMU, IOCTPOCHHE
rpauKkoB (PYHKIUH, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CpoiicTBa (YyHKIMH: MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OIPAaHUYEHHOCTbD,
nepuoanyHoCTh. [IpoMexxyTku Bo3pacTaHust M yObIBaHMS, HauOOJbIIee U HAUMEHbIIEE 3HAYCHMUS,
TOYKU dKcTpemMyMa. ['papuueckas unrepnperanus. [Ipumepsl QyHKIHOHAIBHBIX 3aBUCHUMOCTEH B
peanbHbIX Hpoleccax U sApiIeHUsAX. Apudmernyeckue omnepaurud Hajx QyHKuusMu. CroxHas
bynkuusa (komnosunus). [lonsamue o nenpepvleHOCMU (YHKYUU.

Oobparuble pynkuuu. Oonacms onpedenenus u o6lacmsb 3HAYEHUL 00pAmHOU QYHKYUU.
I'paghux obpammoii hynxyuu.

CreneHHnble, noka3arejbHble, Jorapupvmuyeckue U TPUrOHOMeTpHYecKHe (PYHKIIUH.
OOpaTHble TPUTOHOMETPHUYECKHE (PYHKIHMH.

Onpenenenus QyHKIUHI, UX CBOWCTBA U rpapUKH.

[IpeobpazoBanust rpadukoB. I[lapanienbHbId MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH
KOOPJIMHAT U CUMMETpPUS OTHOCHTEIBHO Hayala KOOPJMHAT, CUMMETPHS OTHOCUTEIIBHO MPSIMOMN
V=X, pacTsDKEHUE U CXKaTHe BJIOJIb OCEH KOOpANHAT.

I[IpakTHyeckune 3aHATHSA:

[Ipumepbl 3aBUCMMOCTEH MeEXAY IEPEMEHHBIMH B pEalbHBIX Ipolleccax M3 CMEXKHbBIX
mucuuiinH. Onpenenenue ¢ynkuuid. [loctpoenue u yrenue rpadukos ¢yHkiuil. Mccnenosanue
¢ynkuu. CBolicTBa JIMHEWHOH, KBaApAaTUYHOM, KYCOUHO-TMHEWHON U JPOOHO-TUHEHHON (QYHKIINH.
HenpepriBable 1 nepuoanueckue QyHkuuu. ColicTBa U rpaduku CHHYca, KOCUHYCA, TaHT€HCA U
koranrerca. OOparHble QyHKUMHM W ux rpaguku. OOpaTHble TPUTOHOMETpUUECKUE (YHKIUH.
[IpeoOpazoBanus rpaduka ynkiuu. 'apmonnueckue konedanus. [Ipukinaansie 3amaqun.

[TokazarenbHble, Jorapu@MUUEcKie, TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBarenbHocTH. CriocoObl 33aHUs U CBOWCTBA YMCIIOBBIX IOCIEA0BATEILHOCTEH.
Ionamue o npedene nocnedosamenvriocmu. Cywecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocneoogamenvhocmu.  CyMMHpOBaHHME  TIOCIIEIOBATEIbHOCTEH. beckoHewHo  yObIBaromias
reOMETPUYECKasl IPOTPECCHS U €€ CyMMa.

IIpounsBognas. Ilonstue o mpousBogHON (yHKIUM, €€ TeoMeTpUYEeCKU U (U3NYeCKUn
CMbIC. YpaBHEHUE KacaTelnbHOH K Trpapuky ¢yHkuuu. [IpousBogHBIE CyMMBI, pPa3HOCTH,
npousBeneHusi, 4yacTHoro. Ilpom3BoaHble OCHOBHBIX J3ieMeHTapHbIX ¢yHkIu. [Ipumenenue
MPOM3BOHON K HCCIENOBaHMIO (PYHKIHMI W MOCTpoeHUI0 TpadukoB. [Ipouzeoousvie obpamuol
dyHryuu u Komnouyuu QyHKyuu.

[Ipumepbl HCHONB30BaHUS TNPOU3BOJHOW [UISI HAXOXKJEHUS HAWIY4YIIero penieHus B
NPUKIAJHBIX 3ajadax. Bropas mnpousBojHas, €€ TreoMeTpUYecKHil M (U3MYECKUH CMBICIL
HaxoxaeHue ckopocTH 171 poliecca, 3a1aHHOT0 GopMyIoil 1 rpaduxom.

IlepBooOpa3nass u uHTerpaJ. I[IpumeHenne onpeneneHHOro MHTErpajia il HaXOXKICHUS
wiomaaM KpuBoiuHeHol Tpaneuun. dopmyna Herorona-Jleitonuna. [Ipumepbl npuMeHeHHS
UHTerpasia B (QU3HKE U FEOMETPHUH.

I[IpakTyeckune 3aHATHSA:

UucnoBass  MOCIENOBATENbHOCTh,  CIOCOOBI €€  3aJaHus, BbIYMCICHHUS  YICHOB
nocnenosarenbHoctu. Ilpenen nocnenoBarenbHOCTH. beckoHeuHo yObIBarolias reoMeTpuyueckKast
IIPOrpeCCusl.



[IpounsBoHast, MEXaHUYECKUN U T€OMETPUUECKANA CMBICI IIPOU3BOJHOM.

VYpaBHeHue kacarenbHOM B oOmiem Buue. llpaBuna u Qopmynsl nuddepeHurpoBaHus,
Tabmuua NPOU3BOAHBIX JJIeMEHTapHbIX GyHkiui. HMccnenoBanue QYHKUMH C  TOMOILBIO
npousBoaHoN. Haxoxnenue HanOOJIbIIEro, HAUMEHBIIETO 3HAUYEHUS U 3KCTPEMAaNIbHBIX 3HAYEHUM
GyHKIUH.

HNuterpan m mepBooOpazHas. Teopema Hrpiorona-JleiiOnuna. IlpuMmeHeHue wHTErpanma K
BBIYMCIICHHUIO (DU3MYECKUX BETUYMH U TUIOIIAICH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHHs1 1 CHCTeMbI YPpaBHEeHUH. PanoHanbHble, HppalMOHaAIbHBIE, TIOKa3aTEIbHbIE,
jorapupMuuecKre U TPUrOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCMIIBHOCTB YpaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TNpUEMBbl HX pelIeHUs (pa3lioKeHWEe Ha MHOXKUTEIH, BBEJEHHE HOBBIX
HEU3BECTHBIX, MTOICTAHOBKA, TpadUueCcKuii METON).

HepaBencrBa. PannonaneHble, MppalOHaIbHbIE, TOKA3ATEIbHBIE U MPUSOHOMEMPULECKUE
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELLICHUS.

HUcnonb3oBanne cBoOiicTB U rpapukoB (QyHKUMH @PpH PpelIeHUM YPAaBHEHHH M
HepaBeHCTB. Meton uHTepBanoB. M300pakeHHe Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBa
pelieHuit ypaBHEHUI 1 HEPABEHCTB C IBYMS [IEPEMEHHBIMU U UX CHCTEM.

Ilpuxkaagueie 3agauyn. [IpumeHeHuwe MareMarnyecKUX METOAOB  JUIsl  pELICHUs
coJiepXKareIbHbIX 3a7a4d U3 Pa3IMYHbIX 00JlacTe HayKu M mpakTuku. MHTeprperanus pesynbrara,
YYET peajbHbIX OTPAHUYCHUIA.

IIpakTH4Yeckune 3aHATHSA:

Kophu ypaBuenuii. PaHocunbHoCTh ypaBHeHUi. [IpeoOpa3oBanue ypaBHEHUH.

OcHOBHbIE IPUEMBI PELICHUs ypaBHEHUH. Pelienre cucteM ypaBHEHHH.

Hcnonb3oBanue cBOMCTB U IrpaduKoB PYHKIMN Ui PEIICHUs] YPaBHEHUN U HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEM

JieMeHTbl KOMOMHATOPUKHU

OcHoBHbIE TOHATHA KOMOMHATOPHKU. 3ajauyd Ha TOJACYET 4YHWcia pa3MELICHHH,
MePECTaHOBOK, coueTaHui. Pemenne 3amad Ha nepedop BapuantoB. Dopmyna 6unoma HeroroHa.
CaoiicTBa OMHOMHUHATIBHBIX KO3 dunnenToB. Tpeyronabauk [lackans.

JieMeHTbI TeOPUH BepPOSITHOCTENH

CoObITHE, BEpOSTHOCTb COOBITHS, CIOKEHHE U YMHOXEHHE BeposiTHOcTeH. [lomsamue o
Hezagucumocmu coodvimuil. [uckpemnas ciy4aunas eenudUna, 3aKon ee pacnpeoeienus. ducnogvle
Xapaxmepucmuku OUCKpemHoU Cy4aurou eenudunsl. Ilonsamue o 3akone 6oabuux yucei.

JieMeHThl MaTeMaTH4YeCKOH CTaTHCTHKH

[IpencraBnenue AaHHBIX (TaOMULBI, AUArpaMMbl, TpaduUKU), 2eHepalbHas COBOKYNHOCHIb,
8blOOpKa, cpeoHee apughmemuueckoe, Mmeouana. Illowamue o 3adauax mamemamuqeckou
CMamucmuxu.

Pewenue npaxmuueckux 3aoau ¢ npumenenuem 6eposmHOCHHbIX MENMOO08.

IIpakTH4Yeckune 3aHATHSA:

Hcrtopust pa3BuTHs KOMOMHATOPUKU, TEOPUHM BEPOSITHOCTEH M CTAaTUCTUKM U UX  POJIb B
pasnmuyHBIX cepax ueToBeUYEeCKOW KuszHemesTeabHocTH. [IpaBuna komOuHatopuku. Pernenue
KOMOMHATOpHBIX 3aJa4. Pa3Mernienusi, couetanus u nepectaHoBku. bunom HeroToHa 1 TpeyroibHuK
[Tackans. [IpuknagHeie 3agayn.

Kitaccnueckoe omnpeneneHue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpEMa O CyMMe
BEpOATHOCTEN. Brrumcnenue BepostHOocTed. llpuknanaele 3amadn. IlpencraBiieHHE YMCIOBBIX
naHHbIX. [Ipuknagaslie 3agaqun.

I'EOMETPUA

HpﬂMbIe U IIJIOCKOCTH B IPOCTPAHCTBE
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B3aumHoe pacnonokeHue JIBYX MNpsAMBIX B mpocTpaHcTBe. llapamnenbHOCTh HpsMON U
miockoctu. [lapamnensHocTh  mmockocteil. [lepneHAMKYISpHOCTH MNPSAMOM M IUIOCKOCTH.
[lepneHuKynssp U HAKJIOHHAsA. YTOJI MEXIAY NPAMONW M IUIOCKOCTBIO. J[BYrpaHHBIA yroiyl. Yroi
MEXY INIOCKOCTAMU. [lepnenauKynsapHOCTh IBYX IIOCKOCTEH.

I'eomeTpuueckue npeoOpazoBaHMsl NPOCTPAHCTBA: MapalIeIbHBIA MEPEHOC, CUMMETPHS
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHO€ IpoekTUpOBaHUe. [1101adb 0Opmo2oHATbHOU NPOEKYUU.

N300paxeHue npocTpaHCTBEHHBIX QUTyYp.

MHororpaHHUKHU

Bepmnbl, pedpa, rpanu MHOTOTpaHHUKA. Pazeepmka. MHoeoepannvle yenvl. Buinykivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. IIpsimas u HaxionHas npusma. [IpasunbHas npusma. [lapamnenenunen. Kyo.

[Mupamuna. [IpaBuiibHas nupamuaa. YeeueHHasd nupamuaa. Terpasap. CuMmerpun B Kyoe, B
napajuienenunene, B npusme u nupamue. Cedenus Kyda, npu3Mbl U MUPaAMUIbL.

[IpencraBienre o MpaBWIbHBIX MHOTOTPAaHHUKAX (TeTpasnp, KyO, OKTasap, HOAEKaylp M
HKOCadMIp).

Tena n noBepXHOCTH BpalleHUs!

Hunuaap u kxoHyc. YceueHHbI koHyc. OcHOBaHuE, BbICOTa, OOKOBas IOBEPXHOCTD,
oOpasytomas, pazseptka. OceBble CEUCHUS U CEUCHHS MapalljIeIbHbIE OCHOBAHUIO.

ap u cepa, ux ceuenus. KacarenpHas miockocts Kk chepe.

H3mepenus B reomeTpuu

O6bem u ero uzmepenue. MaterpansHas Gopmymna oobema.

@opmynnbel  o6beMa KyOa, MpPsIMOYTOJIbHOTO Hapajulelenunena, IMpPU3Mbl, IUIMHJpA.
®opmynsl 00beMa nupamMuia U KoHyca. Gopmyiibl IUIOUIAAM TOBEPXHOCTEN LMWIMHIpA U KOHYCA.
®opmynbel 06beMa 11apa U MIoaan chepsl.

[TogoGue Ten. OTHOMIEHNS TIIOMAACH TOBEPXHOCTEH U 00BEMOB TIOJIOOHBIX TEJL.

Koopaunatsl 1 BeKTOpBI

[IpsimoyronpHas (JiekapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. DopMyna pacCTOSHUS
MEX/y IByMsI TOUKaMU. YpaBHEHUS CPEPBL, nI0CKOCMU U NPAMOLL.

Bextopsl. Moayns Bekropa. PaBeHcTBO BekTOpoB. Cllo’kK€HHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha 4uciio. Pa3nokeHue BEKTOpa MO HANpABICHUAM. YIOJI MEXIYy ABYMs BEKTOpamH.
[Ipoexnust BexkTopa Ha ock. Koopaunarel Bektopa. CkalisipHOE MPOU3BEIEHNUE BEKTOPOB.

Wcnonb3oBaHue KOOPAMHAT M BEKTOPOB IpPH PEIICHWHM MaTeMaTHYEeCKUX U HPUKIIAIHBIX
3a1ad.

I[IpakTyeckune 3aHATHSA:

[Ipu3Haky B3aMMHOTO pAcIHOJIOKEHUsS MPSAMBIX. YToJI MeXAy NpsSMbIMU. B3auMHoe
PacCIIOJIOKEHHE NPSMBIX U IUIOCKOCTEN. [lepreHIuKyisip U HaKJIOHHAs K IJIOCKOCTH. YTOJI MEXIY
IIPSIMOM M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM pPacCIOJIOKEHUH IPSIMOM U IUIOCcKocTH. Teopema o
TpeX NEePIEeHIUKYISIpax.

[Ipu3Haky 1 CBOMCTBA NapajUIEIbHBIX M NEPHNEHAMKYISAPHBIX IIOCKOCTEN. PaccrosiHue ot
TOYKM JI0 IJIOCKOCTH, MEXKIY MNPSIMOM M IUIOCKOCTBIO, PACCTOSHHE MEXAY IUIOCKOCTAMH, MEKIY
CKPEILMBAIOIIMMU IPSIMbIMHU, MEXKY IPOU3BOJIbHBIMU (PUT'YpaMH B IPOCTPAHCTBE.

[TapamiensHO€ NPOEKTUPOBAHME U €r0 CBOMICTBA. Teopema o0 naowaou Opmo2OHANbHOU
npoeKyuu MHo20y20lbHuKA. B3aMHOE paciookeHre Ipo CTPaHCTBEHHbBIX Quryp.

Paznuunble  Buapl  MHoOrorpaHHukoB. UMx — u3oOpaxenus. CeueHus, pa3BEpPTKH
MHororpaHHukoB. Ilnomane nmosepxHoctu. Buabl cummerpuii B npoctpanctse. CUMMETpuUsi Tel
BpallleHUs M MHOTOrpaHHUKOB. Bblumcienue momaneit u ob6vemoB. Bexropsl. JleiicTBus c
BekTopaMu. /[lekaproBa cucTtemMa KOOpAWHAT B MPOCTPAHCTBE.YpaBHEHHE OKPYKHOCTH, chepsl,
mwiockoctu. Paccrosinne Mexay Toukamu. JIeHCTBHUSL ¢ BEKTOpamM, 3aJaHHBIMU KOOPAMHATaMH.
CkansipHoe IpOU3BEIEHUE BEKTOPOB. BexrtopHoe ypaBHeHHE TMpPAMOM W IIOCKOCTH.
Hcnonb3oBanue BEKTOPOB MPH JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.
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2.2. TemaTuyecKHi IJIAH YYeOHBIX 3aHATHI 110 Y4eOHOM AU CUMILINHE.

Buja yyeOHoii padoThI

KoJsimuecTBO 4acoB

IIpopuan KosmmyecTBo yacoB Ha
npodeccHOHAILHOIO CaMOCTOSITEILHYIO
o0pa3zoBaHus pabory
TeXHUYeCKHH,
COLMATBLHO-
IKOHOMUYeCKH I
Ayoumopnuie 3auamusn. Cooeprycanue |cneyuanvnocmu CIIO
00yuenus
Bgenenue 2 1
Pa3Butue NoHATHS O YUCIE 10 5
KopHwu, CTENEeHH u 28 14
[IpsiMble © IUIOCKOCTH B 20 10
Komb6unaTopuka 12 6
KoopanHatel u BEKTOpBI 16 8
OCHOBBI TPUTOHOMETPUH 31 16
OyHKIUU U rpaduKu 18 9
MHOTrOrpaHHUKH M KPYIJIbIE Teja 26 13
Hayama  MaTeMaTH4ecKoro 24 12
WNHuTerpan u ero npuMeHeHue 15 7
DIIeMEHTBI TCOPUH 12 6
VpaBHEHHUS ¥ HEpABEHCTBA 20 10
Brneayoumopnaa camocmoamenvHas 234 117
paﬁoma: MnmoaAroToBKa BI)ICTynJ'leHI/Iﬁ o
3aJlaHHBIM TeMaM, J0KJIA/I0B, pedeparos,
hece, MHANBHAYAJIBLHOIO MPOEKTA C
M CII0JIb30BaHUEM ]/IH(l)OpMalII’IOHHLIX
TeXHOJIOTHI U JIP.
Bcero 351

IIpomexyTounas arrecranus B popme IK3aMeHa
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2.3.XapaKkTepuCcTHKA OCHOBHBIX BH/IOB /I€ITEJIbHOCTH 00y4alONIUXCHA HA YPOBHE Y4eOHbIX
AeicTBUIl (110 pa3aesiaM colepPKAHUA Y4eOHOH M CHUIINHBI)

Cooepicanue Xapaxkmepucmuxka 0CHOBHBIX 6U008 0eAMETbHOCMU
00yuenusn ooyuaruezoca (Ha ypoene yueoHvlx oecmaeuit)
BBEJEHUE
BBenenue . O3HakoMJIEHHE C POJIBI0 MAaTEMAaTHUKH B HAyKe, TEXHUKE,

SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHUIX M
IIPAKTHYECKON JAEeATENbHOCTH.

. O3zHakomIieHue C LEJSIMU U 3a/1a4aMu
WU3y4YEHUsT MaTEeMaTUKH IIpU OCBOCHUH npodeccuii
CIIO .
AJITEBPA
. BoinonusaTe apudmernyeckue AeiMCTBUS HaJ YUCIaMH,
coyeTasi yCTHbIE U MMCbMEHHbIE IPUEMBI;
Pa3BuTHe MOHSITHS O . HaXOJUTh NPUOJIMKEHHbIE 3HAUCHUS BEJIMYUH U
yHcie MOTPEITHOCTH BBIYUCIICHUI (abcomoTHas U
OTHOCHUTEJIbHAs); CpPaBHUBATh YHCJIOBHIE BBIPAXKECHUS;
. HAXOJUTh OLUMOKK B IPEOOpPa30BaHUAX u
BBIUMCIIEHUSX (OTHOCUTCS KO BCEM ITyHKTaM
IIPOrPaMMBbI).
. O3HaKOMUTBCSA C TOHSATUEM KOPHS n-U CTENEHH,
KopHu, cTemeHn, CBOMCTBAMM DPAJMKAJIOB U C IIPABWJIAMH CPABHEHUEM KOPHEM.
JorapuMsl . ®opMyaHpOBaATH OIpeJIeIEHNE KOPHS U
CBOMCTBAa KOPHEW. BBIYMCIIATH M CpaBHUBAaTh KOPHH,
JeNath  NPUKUIKY 3HAYCHUS KOPHSI.

[IpeoOpa3oBbIBaTh YNCIOBBIE M OyKBEHHBIE  BBIPAXKEHUS,
coJieprKalliue pajuKabl.

. BoinonHaTh pacuersl 1o GpopMmyniaM,  CoAepiKalluM
pasvKalibl, OCYIIECTBISAS HEOOX0IMMbIE MOACTAHOBKH U
npeoOpa3oBaHms.

. Onpenenars paBHOCHIBHOCTD BhIPaXKEHUH €
paguKalaMH. Pemarp uppannoHaibHble ypaBHEHUS.

. O3HaKOMUTBHCS C TIOHATHUEM CTEIEHU C
JNIEUCTBUTEIBLHBIM II0OKA3aTeIEM.

. Haxonuth 3HAYECHUS CTETEeHHU, UCTIOIB3YS
IIpU HEOOXOAUMOCTH UHCTPYMEHTAJIbHBIE CPE/ICTBA

. 3anuchiBaTh KOPEHb /- CTENEHU B BUIE CTEIEHU C
IpOOHBIM MOKa3areiaeM U HaoOOpOT.

. DopMynHpOBaTh CBOMCTBA CTEIICHEM. Brraucnars
CTETEeHU C palMOHAIbHBIM MOKa3aTelieM,

JieJ1aTh NPUKUJIKY 3HAUE€HUS CTEIEeHU, CPABHUBAThH CTETICHH.

. [IpeoOpa3oBbIBaTH UUCIOBBIE U OYKBEHHbBIE
BBIPQKEHUS, COJAEpIKAILUE CTENeHHU, IMPUMEHSA
cBOMCTBA. Pemiare nmokasaresbHbIC YPABHEHHUS.

13



. O3HaKOMHUTBCS C IIPUMEHEHUEM KOPHEH H
CTEIIEHEH TMpPH BBIYKCICHUU CPEIHMUX, 1P JACIICHUH
OTpe3Ka B «30JIOTOM Ce4eHumn». Pemars npukinagHsie
3aJ1a4M Ha «CJIOXKHBIEC IPOLIECHTHIL.

I[IpeoOpa3oBanue
ajredpanvecKux
BbIPaKeHH I

= BoinonHsaTe npeoOpa3zoBaHus BhIPpaXKEHUH,

npuMeHsisi GopMyIIbl, CBSI3aHHBIE CO CBOMCTBAaMU

CTerneHen u JorapugmMoB.

. Omnpenenars 061acTh JOMYCTUMBIX 3HA4YE€HUN
JorapugmMuuecKkoro Belpaxenus. Pemare norapudmuueckue
ypaBHEHHUSI.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC NOHATHUSA

= N3yunTh pagraHHblil METO U3MEPEHUS YIIIOB
BpallleHUs W UX CBsI3b C rpagycHoi Mmepor. HM3oOpaxarsh
yIUIbI BPAIllEHUsT Ha OKPY>KHOCTH, COOTHOCHUTBH BEIUYUHY

yIiia ¢ ero pacroJIOKCHUEM.

. dopMynupoBarh ONpeAeaeHus TPUTOHOMETPUYECKUX
GyHKIUH 1715 yIJIOB IOBOPOTa U L
OCTPBIXYTJIOB MPSMOYTOJIBHOTO TpEeyroJbHUKa u
OOBSICHSITh MX B3aUMOCBSI3b.
OcHoBHbIE . [IpyMeHSTh 0CHOBHBIE TPUTOHOMETPUUYECKHE
TPUIOHOMETPH TOKJI€CTBA JUJI BBIYUCIICHUS] 3HAYECHUU
"ecKne TPUTOHOMETPUYECKUX (PYHKLMHA [0 OJHOU U3 HUX.
TOXKIeCTBA
IIpeoOpa3oBanus = N3yunTe OCHOBHBIE (bopMysbl TPUTOHOMETPHUHU:
NpoCTeHIINX bopMyNBl  CTIOKEHUS, YABOCHUS, npeoOpazoBaHms
zz:;g;gr;;puqec“"x CYMMbI TPUTOHOMETPUYECKUX (PyHKIUI B
IIPOM3BE/ICHNE U MTPOU3BEICHUS B CYMMY U IPUMEHSATh IpU
BBIYMCIICHUH 3HAUY€HUs TPUTOHOMETPUUYECKOTO
BBIPKEHUS M YIPOLIEHUS €ro.
. O3HaKOMUTBCSA co  cBoilcTBamMHu
CUMMETpPUHU TOYEK Ha €IMHUYHOU OKPY>KHOCTHU
U IPUMEHATh UX JJIs BbIBOAA (OPMYII IpUBEICHUSI.
IIpocreiimue . Pemate no ¢opmynam u o TPUrOHOMETPUYECKOMY
TPUTOHOMETPpHYECKE KpyTy MpOCTeHIINE TPUTOHOMETPUYECKHUE YPABHEHHS.
ypaBHEHU: H . [IpuMeHATE OOIME  METOMbI PEICHHS yPABHEHHIA
Hepasericmed (npuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ
pa3oKEeHUsT Ha  MHOXWUTEIH, 3aMEHbl IEPEMEHHOM)

pu pEeLIeHUN TPUTOHOMETPUYECKUX YPABHEHUI.

. OtmeuaTh HA  KpyTe pelIeHus MPOCTEUIINX

TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

ApKcunyc, apkkocunyc,
APKMAH2EHC Yucaa

. O3HaKOMUTBCS C IOHATHEM OOPaTHBIX
TPUTOHOMETPUYECKUX (PYyHKIUH,
. N3yunte omnpeneneHuss apKCUHYyCa, apKKOCUHYCA,

apKTaHreHca uncia, QopMyaupoBath HX,  H300pakaThbHA
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€AMHUYHOW OKPYKHOCTH, IPUMEHSTH IIPU PELICHUU
YpPaBHEHHH.

®YHKIMU, UX CBOMCTBA U TPAOUKH

DOYyHKUMHA
Ilonamue o
HenpepvleHOCMU
dynukyuu

. O3HaKOMUTBHCA C IOHATUEM [IEPEMEHHON, MpPUMEPAMHU
3aBUCHUMOCTEN MEX]ly IEPEMEHHBIMH.

. O3HaKOMUTBCS ¢ OHSATHEM Ipaduka,
MPUHAAIEKHOCTh TOUKU Tpaduxy ¢ynkuuu. [lo dopmyne

OTIpeNeNsATh
npocTeunmmen 3aBUCHUMOCTH
rpaduka. Beipaxars no ¢opmyse oaHY IEPEMEHHYIO Yepes
IpyTHE.

. O3HaKOMUTBCS C OTpeeNieHueM (yHKIINH,

dbopmynupoBath ero. Haxonute o06acTe ompeneneHus u
00nacTh 3HaYeHUH QYHKIUH.

OTIPEIEIATh BUJ €€

CpoiicTBa QyHKIUH.
I'paguueckan
HHTepnpeTranus.
IIpumepsl
(pyHKIMOHATBHBIX
3aBHCUMOCTEH B
peajibHBIX Npoueccax u
SIBJICHUSAX

. O3HaKOMHUTBCA € pUMepamMu QYHKIIMOHATIbHBIX

3aBUCUMOCTEH B pEAJbHBIX NIPOLECCAX M3  CMEKHBIX
JTUCIUILINH.

. O3HakOMUTBCA C JIOKa3aTEJIbHBIMHU PACCYKICHUSIMU
HEKOTOPBIX CBOWCTB TMHEMHOM M  KBaJApPaTHYHOU
(GyHKIUH, TPOBOAUTD HCCIEAOBAaHUE  JIMHEHHOM, KyCOYHO-
JUHENHOW, JpOOHO — JMHEHHOW M KBaJApaTUYHOU
¢byHkiuii, crpouth  ux rpagpukd. CTpOUTP U UYHUTATh

rpaduku pynkuuii. Mcecnenosars GyHKINH.

OopartHbie pyHKIUHM

. CocraBnsaTh BUA (QYHKIMH 110 TaHHOMY  YCJIOBHIO,
pemarb 3amadd  Ha SKCTPEMYM.

. BrinmonasaTe npeobpazoBanus rpaduka QyHKIHM.

. N3yuuts nouamue 0bpamHol pyHKyuuU,

OTNPENENATh BUA W Cmpoums epagux oopamHou hyHKyuu,
Haxo0umo ee obnacmvonpedeieHus U 001acmo
3Hauenuti. IIpuMeHsATh cBOMCTBA (PYHKUMH IPU

HUCCICOOBaHNHN ypaBHeHI/II\/’I U IIpH PCIICHUHU 3aaa4 HA

JKCTPEMYM.
. O3HaKOMUTBCS C NOHATHEM CIOKHOU (DYHKIMH.
. Bobruncnsate 3HaueHus (QyHKUIUU 10O
Crenentble,nokasarebH 3HaYeHHI0apryMenTa.OnpeneisaTh MoJIOKEHHEe TOYKU Ha
ple, JiorapugmMmuyeckue
rpajguke 1O ee KoOpAMHATAaM M Ha0OOPOT.
U TPUTOHOMeTpPHUYeCKue " . .
u
dyHKIMH. O6paTHbIe CIOJIb30BaTh CBOMCTBA (YHKUMM i1 CpaBHEHUS
TPUTOHOMETPHUYECKHUE 3HAaYEHUM CTeIeHed U J'[OFapI/I(bMOB.
pynkuun = Crpoutb rpavkil  CTENEHHBIX U JIOTapU(PMUYECKUX
GYyHKIMH.
= Pemarp [I0Ka3aTeJIbHbIC U
JorapupmMuuecKue YpaBHEHMsSI ¥ HEPaBEHCTBA IO

H3BCCTHBIM aJIrTOpUTMaM. * O3HAaKOMHUTLCSH C IOHITHEM

HEIpPEepPbIBHOW nepuouyeckor (QyHKIMHU, OpMYyIHpOBaTh

15




CBOMCTBa CHHyca M KOCHUHYCA, CTPOUTH UX I'pauKH.

. O3HaKOMUTBCS € MOHSTHEM FapMOHUYECKUX
KoJIeOaHUN M TIPUMEpaMU TApMOHUYECKUX KOJICOaHUN IS
OIMCAHMUS MTPOLIECCOB B (PM3UKE U JIPYruX 0OJACTSIX 3HAHUS.
= O3HaKOMUTBHCA C IOHATUEM Pa3pPbIBHONIIEPUOINYECKON
GbyHKIMM, GOPMYJIMPOBAaTh CBOMCTBA TaHreHca U
KOTaHI€HCA, CTPOUTD UX IPapUKH.

= [IpumeHsTH CBOMCTBAa PyHKUUHN JUIsl CpPAaBHEHUS
3HAYEHUH TPUTOHOMETpUYECKUX  (YHKIUH,  ams
peleHnss TPUTOHOMETPUYECKUX YPABHEHHM.

. Cmpoump epaghuxu 06pamuuix
MPU2OHOMEMPUYECKUX PYHKYUL U onpeoensims no epaguxkam
ux ceoticmaa.

. BrimonmasaTe mpeodpazoBanue rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocjieqoBaTe ILHOCTH

- O3HAaKOMHUTBCA C MMOHSATHEM YHCIIOBOM
IOCJIEA0OBATCIBHOCTH, crocobamMi ee 3aaaHus,
BBIYMCJIICHHUAMU €€ YJICHOB.

= O3HaKoMumbCs ¢ nNoHamuem npeoena
nocneo0o8amenbHoOCmil.
= (O3HaKOMUTHCSH C  BBIYHCICHHUEM CYMMBI

OECKOHEYHOTO YUCIIOBOTO psifa Ha MPUMEPE BBIUUCIEHHUS
CYMMbI O€CKOHEYHO yObIBaIOLIEH reOMETPUUECKOI
IIPOTPECCHUH.

* Pemarp 3amaun Ha NpUMEHEHUE GOPMYIbl CYMMBI
OECKOHEUHO YOBIBAIOILEH TIeOMETPUUECKOM MPOrpeccu.

IIpousBoaHasn u ee
NpUMEHeHHne

*  (O3HaKOMHTLCS C MOHSATHEM IPOU3BOIHOM.

*  UM3yuutp u ¢GopMyaupoBaTh €€ MEXAaHUUYECKUN U
reOMETPUYECKUNA CMBICH, U3YUYUTh AJITOPUTM BBIYUCIICHUS
MIPOU3BOAHOM Ha IPUMEpPE BBIUYUCICHHUS MTHOBEHHOMN
CKOPOCTH U  YIVIOBOrO Ko3(duiineHTa kacaTeslbHOM.

=  CocTaBiATh YpaBHCHHE KacaTeIbHOM B OOIIEM BHUJIE.

*  Briyuurts npasuia quddepeHipoBaHus,

TaOJIMIlY TPOU3BOJIHBIX AJIEMEHTAPHBIX (YHKLHH,
IIPUMEHSATH st guddepennupoBanus QyHKIUMA, 11
COCTaBJICHUS YpaBHEHUS KacaTelIbHOM.

*  UM3yuuTh TEOpEeMBI O CBSI3U CBOMCTB PyHKIHUU U
MIPOU3BOJHON, GOPMYIUPOBATH UX.

=  [IpoBoauThH C MOMOIIIBIO MPOU3BOAHON  HCCIIEI0OBAaHUE
byHKIMH, 33TaHHOU (OPMYJIOi.

=  VYcTraHaBIMBATH CBSI3b CBOMCTB (YHKIIMH U
MPOU3BOJHON  MOHUX IpaduKaM.

=  IlpumeHATH ITPOU3BOAHYIO JUISL pelIeHUs
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3aga4d Ha HaX0XJICHHUEC H&I/I6OJ’IBIHCFO, HaANMMCHBIICTO
SHAQUCHUSA M Ha HAXOXKIACHUC SKCTPEMYyMaA.

IlepBooOpa3Has u *  (O3HaKOMHTLCS C IOHSATUEM UHTErpaia u
HHTErpaJ epBOOOPaA3HOM.
- HSy‘-II/ITB ImpaBrjia BBIYUCIICHUA

nepBooOpa3Hoii u Teopemy Hbrorona-JleiiOHuna.

=  Pemrare 3aJa4u Ha CBSI3b
MepBOOOPA3HON M €€ C MPOU3BOAHOM, HA BHIUUCIICHUE
epBooOpa3HON A AaHHON (YHKIIMH.

= Pemarp 3aMauyd  HaA TPUMEHEHHME MHTETpana st
BBIYUCIICHHS (DU3UIECKUX BEJIMYMH U TUIOMIAJIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUSs U CHCTEMBI *  O3HaKOMHTHCS C  MPOCTEHUIINMU CBEACHUIMHU
yPaBHeHHH 0 KOpHSAX aire0pandecKuX YpaBHCHUH, C TOHITHIMU
HepaBencrBa u

CHCTeMbl HEPABEHCTB C

ABYMsl NepeMeHHbIMHU

WCCIIEA0BAHNS YPABHEHUN U CUCTEM YPaBHEHUM.

*  3y4uuTh TEOpPUIO PaBHOCWIBHOCTH YPABHEHHU U €€
npuMeHeHue. [IoBTopuTh 3anuch pemeHus CTaHJAPTHBIX
ypaBHEHM, MpHeMbl MpeoOpa3oBaHUs ypPaBHEHU
JUTSL CBEJCHUSI CTaHJAPTHOMY YPaBHEHUIO.

=  Pemare palOHaJIbHBIE, UPPALMOHAIBHBIE,
IT0KA3aTeJIbHbIE U TPUTOHOMETPUYECKUE  YPaBHEHUS U
CUCTEMBI.

*  Hcnonb3oBath cBOMCTBA U Ipa@UKu QyHKUMH IS
pemeHns ypaBHeHU. [[OBTOPUTH OCHOBHBIE MPUEMBI
pEeLIEHUsI CUCTEM.

=  Pemare ypaBHEHUs, NPUMEHSSA BCE IIPUEMBI

(paznoxeHue Ha MHOXHTEIH, BBEJICHHUE HOBBIX
HEU3BECTHBIX, M0/ICTAHOBKA, I'paduuecKuii MeTox).

= Pematp CUCTEMBI YpPaBHEHHUM, IPUMEHSIS
pa3In4HbIE crocoObl. O3HAKOMUTBCA C  OOIIUMHU
BOIPOCAMHU PEILIEHUSI HEPABEHCTB U HCIOJIb30BaHUS
CBOMCTB U rpadukoB  (QyHKUUN IIPU PELICHUA
HEPaBEHCTB.
. Pemare HepaBeHCTBA U CHUCTEMbl HEPABEHCTB,
IPUMEHSIS pa3iauyHbIe

CIIOCOOBIL.

=  [IpuMeHATP MaTeMaTHYECKUE METOMBbl ISl PEIICHUS
COJIEp KaTeIbHBIX 3a7lad U3 Pa3IUYHbIX OOJlacTell HayKu U
NpakTUKU. VHTEepnpeTUpoBaTh pe3yiabrarbl,  y4YHUTHIBATH

pCalbHBIC OT'PAHUYCHUA.




3JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEHN U

CTATUCTHUKHU
OcHoBHBIE *  /Byuyuth npaBuia KOMOWHATOPUKU U MPUMEHSTH
IOHATHUHA MpU pEeNIeHUH KOMOWHATOPHBIX 3a/1a4.
KOMOHHATOPHK . Pemare koMOuMHaTOpHBIE — 337a4d METOJIOM
" nepebopam MO  MPAaBHILY YMHOKEHUSI.
*  (O3HAaKOMHUTHCS C MOHATHAMU KOMOMHATOPHKHU:
pa3MeEIIeHUSIMHI, COUETaHUSIMU U TIEPECTaHOBKAMU U
dbopMynamu 17151 UX BBIYUCIICHUS.
. OOBACHATP W NPUMEHATH (HOPMYIBI IS
BBIYMCIIEHUS PA3MEILECHUM, IEPECTAHOBOK M COYETAaHUU
IpU pEeIIeHUH 3a]1ay.
. O3nakomutbcs ¢ OuHomoM HbroToHa U
TpeyroyibHUKOM Ilackais.
=  Pemars IIPAKTUYECKUE 3a7a4u c
UCIOJIBb30BAaHUEM TIOHATUH U IIpaBUII
KOMOMHATOPHKH.
JIeMeHTbI *  /ByuuTh KIACCHUYECKOE OIpEe/IeICHHE BEPOSITHOCTH,
Teopun _ CBOMCTBA BEPOSITHOCTH, TEOPEMY O CYMME BEPOATHOCTEH.
BEPOSITHOCTEN . PaccmoTpers mnpumepsl BBIYHMCICHHS
BeposTHOCTEN. Pemate 3anaun Ha BBIYUCIICHUE
BEPOSITHOCTEH COOBITHH.
IIpencraBienue =  O3HaKOMHUThCS C  IpeACTaBIECHUEM YHCIOBBIX
AAHHBIX JITAHHBIX U X XapaKTePHUCTHKAMMU.
(Tadmnupl, *  Pemars MIpaKTUYECKUE 3ajaud = Ha
AuarpaMmel, 00pabOTKy YHCIIOBBIX JaHHBIX, BBIYHUCICHUE UX
rpagukn) XapaKTEPUCTHK.
IF'EOMETPUSA
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IIpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

=  ®opMyaupoBaTh U MPUBOIUTH J10KA3aTEIbCTBA
MIPU3HAKOB  B3aMMHOIO PACIOJOKEHUS  MPSAMBIX U
IJIOCKOCTEN. Pacrio3HaBare Ha dYeprexax MW MOZAEIAX
pa3au4HbIe cily4au B3aMMHOI'0 PACIIONIOKEHUS
OpsIMBIX M IUIOCKOCTEW, apryMEHTUPOBATh CBOU
CYXJICHHUSL.

=  @®opMynupoBaTh ONpPENEICHUS, IPU3HAKU U
CBOMCTBAa NapauIeNbHBIX U MEPHEHIUKYISIPHBIX
IIJIOCKOCTEH, IBYTPAHHBIX U JIMHEWHBIX YIIIOB.

. BbInomHATE NOCTPOECHUS YIIOB MEXAY MPSIMBIMU,
IpsIMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMU 110
OMMCAHUIO U PACIIO3HABATH UX HA MOJEIIAX.

. [IpuMeHAT, NpU3HAKM UM CBOWCTBA
PacHoOJIOXKEHHSI MPSAMBIX M IJIOCKOCTEH IpPU PElIeHUU
3ajad. M300paxarh Ha pUCYHKaX U KOHCTPYUPOBATh Ha
MOJIENISIX MEPIEHIUKYISAPbI u HAKJIOHHbIE K
IJIOCKOCTH, HpsIMBbIE, napaJijiesibHbIE MII0CKOCTH,
yIIBl  MEXIy [psMOM U IUIOCKOCTBIO U
000CHOBBIBaTh IOCTPOCHHUE.

*  Pewarp 3agaun Ha BBIYHCIIEHUE T€OMETPUUYECKUX
BenuuuH. OmNuchIBaTh paccTosHUE  OT  TOYKH  JIO
IUIOCKOCTH, OT MPSAMOM 10 IUIOCKOCTH,  MEXIY
IJIOCKOCTSIMH, MEXKAYCKpPELIUBAO MU IPSIMBIMH,
MEXIy IIPOU3BOJIBHBIMU (PUTYpaMU B IPOCTPAHCTBE.

. ®opMynUpOoBaTh U I0Ka3bIBaTh OCHOBHBIE TEOPEMBI
0 PACCTOSHUSAX (TEOPEMBI CYIIECTBOBAHUS, CBOMCTBA).

*  I3oOpaxaTh Ha ueprexax M MOJAEIAX pACCTOSHUS U
000OCHOBBIBaTb ~ CBOU

CYXJICHHUSL. Onpenendarsb UBBIUUCIATh  PACCTOSTHUS
B mnpoctpaHctBe. [lpumeHsaTh (GopMynbsl U TEOpEeMbI
IUIAHUMETPUU  JUIS pEelIeHUs 3a/1au.

*  O3HAaKOMHUTHCA C TIOHSTHEM

NapajuieIbHOTO MPOEKTUPOBAHUS U ero
cBoiictBamu.  Popmynupoeamsv — meopemy 0 NIOWAOU
OPMO2OHANLHOU NpOoeKyUuU MHO20Y20JIbHUKA.

=  [lpumeHsTh Teopuio ajii 000CHOBAHUS IMOCTPOCHUNU
BBIYMCIICHUI. APryMEHTUPOBAaTh  CBOM  CYXKJIEHHS O
B3aMMHOM AacCIOJIOKEHUH MPOCTPAHCTBEHHBIX (DUTYDP.




MHororpaHHUKHU

*  OnuceiBarh U XapaKkTepU30BaTh Pa3IMYHbIEBH/IbI
MHOTOTPaHHHUKOB, MIEPEUHUCIIATh UX IEMEHThI U CBONCTBA.

. N300paxarh MHOTOTpaHHUKHU U BBIIIOJIHATH
MIOCTPOEHUS Ha N300paKEHUAX U HAa MOJEISIX
MHOTOTPaHHHUKOB.

*  BpuucaiaTh JMHEWHbIE 3JEMEHTHI U YIVIbI B
IIPOCTPAHCTBEHHBIX KOHPUTYpALUSIX, apTyMEHTUPOBATh CBOU
CYKIECHUS.

. XapakTepus3oBarhb u M300pakaTh CEUCHUS,
paseepmku  MHO202PAHHUKOG, BBIYUCIATH TUIOIIAIN
ITIOBEPXHOCTEM.

=  Crpouth mnpocTelline cedyeHust KyOa, IpU3MbI,
nupamuabl. [IpumensTs ¢akTel U CBelEHUs U3
IJIAaHUMETPUH.

*  (O3HaKOMHUTKCS C BUJAMU CUMMETPUI B IPOCTPAHCTBE,
(hopMymMpoOBaTH OMPEEICHUS U CBOMCTBA. XapaKTepPU30BaTh
CUMMETpPUHU TeN BpalleHus u
MHOTOTPaHHHUKOB.

*  [IpuMeHATH CBOMCTBA CUMMETPHUH IIPU PEILIECHUH

3ajad.
=  Hcnonb30Barb PUOOpPETEHHbIE 3HAHUS
IS UCCIIEI0OBaHUS 1 MOJICJINPOBAHUS

HECJIOXHBIX 3a1a4.

=  I3oOpakaThb OCHOBHbIE MHOTOTPAHHUKU U BBINOIHSTh
PUCYHKH 10 YCIIOBUSIM 3ajay.

Tesia u noBepxHoCTH
BpallleHUsA

*  (O3HaKOMHUTKCS C BUJAMU TeJl BpallleHus,
(dbopMynHpoBaTh HX ONPEAEIICHUs U CBONMCTRA.

=  @opMyaupoBaTb TEOPEMBI O CEYECHMH IIapa
IJIOCKOCTBIO U O IJIOCKOCTH, KacaTeabHOU K cdepe.

=  Xapakrepu3oBaTb U H300pakaTh Teja BpaLICHMs, UX
pa3BEPTKH, CEUCHHUS.

=  Pemars 3a71a4u Ha  IIOCTPOCHUE CEUYCHM,
Ha BBIYHMCIIEHUE JIMH, PACCTOSHUM, YIJIOB, TUIOIIa e,
[IpoBonTE HOKa3aTENbHBIE PACCYXKACHUSA IPU PELICHUH
3a1a4.

= [IpuMeHATH CBOMCTBA CHMMETPHH IIPU PELICHUH
3ajladi Ha Tejla BpallleHHs, Ha KOMOMHAIMIO TEJ.

. N300paxarb OCHOBHBIE KpPYIJIbIE TeJla U BBINOJIHATh
PUCYHOK IO YCJIOBHIO 3aJa4H.
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HN3mepenus B
reoMeTpuu

*  (O3HAaKOMHUTHCS C TOHATHSMHU TUIOMIATN U 00beMa,
AKCMOMaMU U CBOMCTBAMU.

. Pemars 3amaun Ha BBIYUCIICHUE
IUIOUIAICUITIOCKUX ~ QUTYp, TMpUMEHSSA
COOTBETCTBYIOIHNE (POpMYyIabl W (PaKThl M3 IJTAHUMETPHUHU.

=  H3y4yuTh TEOpPEMBI O BBIUYUCICHUH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEeIIaTh 3a/1a4d Ha MPUMEHEHUHN
(GbopMyn BEIYUCIEHUS 00BEMOB.

*  UByuuth GopMyabl sl BBIUMCICHUS IJIOMIAEH
MIOBEPXHOCTEH MHOTOIPAaHHUKOB U TE€J BpalllCHUS.
O3HAaKOMHUTBCSI C METOJIOM BBIYMCIICHUS TUIOIIAIN
MIOBEPXHOCTHU C(ephl.

=  Pemars 3a1a4u Ha  BBIYMCICHUE IUIOIANEH
ITOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIL.

Koopaunarsl u
BEKTOPbI

®*  (O3HAaKOMHUTBCA C TOHSTHEM BEKTOpa.
N3yunth nekapTOBY CHCTEMY KOOPAMHAT B MPOCTPAHCTBE,
CTPOUTH I10 3aJJaHHBIM KOOPIUHATaM TOYKH U
TJIOCKOCTH, HAXOJIUTh KOOPAMHATHI TOYEK.

. Haxomute ypaBHEHHsI OKpPY>KHOCTH, CHephl,
IUIOCKOCTH. BBIUUCHATH pacCTOSHUSA MEXKIY TOUKAMH.

=  U3yuuth CBOICTBa BEKTOPHBIX BEIINYHH,
MpaBuiia pasyIoKEHUsS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MpaBuiia HaXOXKJICHHS KOOpPJIMHAT
BEKTOpa B IPOCTPAHCTBE,  MpaBWiIa  JEUCTBUH  C
BEKTOPaMHU, 3aJJaHHBIMHA KOOPJIMHATAMHU.

. [IpuMeHATH TEOpUIO IIPU PELICHHHU 33734 Ha
JNEUCTBHSL C BEKTOpaMH. V3yduTh CKaJsIpHOE ITPOU3BEIICHUE
BEKTOPOB, BEKTOPHOE YPAaBHEHHUE IIPSMOMN U IIIIOCKOCTH.
[IpuMeHATH TEOPHUIO NPH PELICHUM 3a7ad Ha JEHUCTBHS C
BEKTOpaMH, HAa KOOpPAWHATHBIA METOJ, HAa INPHUMEHEHHE
BEKTOPOB  JUISI BBIYMCJIEHUS BEJIMYUH YIJIOB U PACCTOSHUU.

- O3HAaKOMUTBCA C A0Ka3aTCJIbCTBAMU TCOPEM
CTCPCOMCTPHUU O B3AUMHOM PACIIOJIIOKCHUN IIPAMBIX U
IUIOCKOCTEH C MCHOJIL30BaHUEM BCKTOPOB.
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3.YCJIOBUSA PEAJIM3AIINU YYEBHOM JUCHUILINHBI

3.1.Y4eOHO-MeTOANYECKOE U MAaTEePHAJIBLHO-TEXHHYECKOe o0ecnedyeHre NPporpaMmMbl y4eOHOMI

JTUCIHHUIIIMHBI.

HauMeHoBaHHNe 00bEeKTOB H CpeacTs
MaTepuajlbHO-TEXHUYIECCKOI0 odecneueHus

npumMecdyaHnus

Knuroneuarnast MPpOAYKIMA

KomrekT yueOHHKOB 1O anredpe u Hayajiam
aHaIN3a

KoMmriiekT yueOHUKOB 110 TeOMETpUn

IleyaTubie mocoous

nnaktruueckuil Mmarepuall K ypokam

I/IH(l)OpMaIII/IOHHO-KOMMyHHKaTHBH])Ie cpeacrsa

JlokanbHas ceth, BbIxox B IHTEpHET

IKpaHHO-3BYKOBbIE MOCOOMSI

[Ipe3eHTanuu 1o TeMam MporpaMmbl

IImakatnl

TexHnueckue Cpeacrea Oﬁy‘leﬂl/lﬂ

MynbTUMEIuHBIE TPOEKTOP

[NepconanbHbiit KoMIbIOTEp Pentium ¢
JIMIIEH3UOHHBIM MPOrPaMMHBIM oOecriedeHreM 15
LT.

[epconanbHbiit kKommbioTep Pentium4 ¢
JIMIIEH3UOHHBIM MPOrPAaMMHBIM 00ecIiedeHIEM

Y4eOHO-IpaKkTHYECKOe U y4eOHO-1a00paTopHOEe 000py10BaHHe

OoOopynoBanue KJjacca

PaGoune mecra oOy4arommxcst
Pabouee MecTo npenogaBarens
Hocka

W3mepuTenbHbIe U 4EPTEKHBIE HHCTPYMEHTHI
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3.2.PexoMeHyeMas JIUTepaTypa: AJisl 00y4arommXxcsi, NpenogaaBarejeil, HHTEpPHET-PecypChl.
OcHoBHbIe ucTouHNKH (ON):

W3narenscTBO, TOA

Ne n/mt HaumenoBanue ABTOp
U3JaHusA
on 1 I'eomerpus: yueOnuk g 10 — 11 k. JI.C. AtanacsH, B.®. M.: Ilpocemienue,
0011100pa30BaTEIbHBIX YIPEIKICHUN byTy30B 2011
Oon?2 Anrebpa ¥ Hava:a MaTeMaTHIECKOTO A.T. Mopaxosuy, [1.B. | M.: Muemo3uHa,
aHanuza. 10 knacc. B 2 4. Y.1. YyeOnuk | CemeHoB 2010
JUTSL yJaruxces 001meo0pa3oBaTesIbHBIX
yupexaeHui (mpoduIbHbINA YPOBEHD)
OHn3 Anre6pa u Hayana MaTeMaTUYECKOTO [A.I. MopakoBuu u M.: MHueMo3uHa,
ananuza. 10 knacc. B 2 4. Y.1. 3agaunuk | ap.]; nox pen. 2010
JUTSL yJaruxces 001meo0pa3oBaTesIbHBIX A.I'MopakoBuya
yupexaeHui (mpoduIbHbINA YPOBEHD)
oun 4 Anrebpa u Hayasla MATEMaTHIECKOTO A.T. Mopnkosuy, [1.B. | M.: MHemo3¥Ha,
aHanuza. 11 xnacc. B 2 4. Y.1. YueOnuk | CemeHoB 2010
JUTSL yJanuxces 001meo0pa3oBaTeIbHBIX
yupexaeHui (mpoduIbHbINA YPOBEHD)
Oons Anrebpa u Hauajga MaTeMaTUIECKOTO [A.T. MopakoBuY 1 M.: MHeMo3uHa,
ananuza. 11 xnacc. B 2 4. Y.1. 3ajaunuk | ap.]; nox pen. 2010
JUTSL yJaruxces 001meo0pa3oBaTesIbHBIX A.I'MopakoBuya
yapexieHui (mpoQuiIbHBIA YPOBEHbB)
Ono6 COOpHUK 3a/1aHU# TS TOJTOTOBKH U I'B.lopodees, M.: [Ipoda, 2005
IIPOBENECHMS MUCbMEHHOTO 3k3aMmeHa o | ['K.Mypasum,
Marematuke (Kypc A) u anredpe u E.A.CenoBa
HavayiaM aHanuza (Kypc B) 3a kypc
cpenHel mikoiel. 11 kimace
Jonoanurtenbuble ucroununku (JM):
Ne i/ HaumMmenoBanue ABTOp 3 parensctso, rox
U31aHus
AN 1 | Tematuueckue tectel. Maremaruka. 10- | Ilog pex. ®@.®.JIvicenko | PocroB-Ha-/loHy:

11 xmacc

Jlernon, 2007

AN 2 | CamocTosTeTbHBIC ¥ KOHTPOJIBHBIE A.IL.EpmoBa, M.: Unekca, 2005
paboThl Mo anredpe U HavajgaM aHaIn3a B.B.T'ono6opoasko
st 10-11 kimaccos

JAN 3 | Maremaruka. 10-if kimacc. TecTsl s [Tox pen. ®.®.JIvicenko, | PocroB-Ha-/ony:
npomexxyTtouHoi arrecrauuu u Tekymero | C.HO.KymnaOyxosa Jlernon-M, 2010
KOHTPOJIS: y4eOHO-METOANYECKOE
nnocobue

J14 | KoHTpOIbHO-U3MEPHUTEIHHBIC Cocrt. A.H.Pypykun M.: BAKO, 2011
Marepuasibl. Airedpa v Hadayia aHajau3a:
11 knacc

HN5 | KoHTpoJIbHO-U3MEPUTENIbHBIE Cocrt. A.H.Pypykun M.: BAKO, 2011
Marepuasibl. Airedpa v Hadayia aHajauza:
10 kiacc

JN 6 | KoHTpOnbHO-U3MEPHUTEIbHEIC Cocrt. A.H.Pypykun M.: BAKO, 2012
Marepuaiibl. I'eomerpust: 10 kiacce

HN7 | Teomerpus. 10-11 xinaccel: 3aganust Ha Agrt.-coct. [..KoBanesa | Bosrorpan: Yuurens,
TOTOBBIX YEPTEXKAX II0 CTEPEOMETPHUU 2014

JA 8 | 3amaum u ynpa>kHEHUS! HA TOTOBBIX E.M.PaGunoBuu M.: Unexkca, 2014

yeprexax. 10-11 kmaccol. ['eomerpus
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A9

I'eomerpus. 10-11 knmaccer:
CaMOCTOATCIIbHBIC U KOHTPOJIbHBIC
pabotsl Kk yueOHuky JI.C.AranacsiHa

Coct. M. A.Nuenckas

Bonrorpan: Yaureins,
2007

JAN 10 | COopHHUK 3aAaHUM I TIPOBEACHHUS JI.B.Ky3Henosa, M.: ipoda, 2001
MMCHbMEHHOI0 PK3aMeHa Mo anredpe 3a E.A.bynumoBny,
KypC OCHOBHOM HIKOJIBL. 9 Kiacc b.IL.IIurapes,
C.b.CyBopoBa
AN 11 | Teomerpus: yaeOHUK 1 7-9 KI1. JI.C. Atanacsu, B.®. M.: [Ipocaemnienue,

00111e00pa30BaTEIbHBIX YIPEIKICHUN

byry3oB

2011

HNurtepuer-pecypcesl (U-P)

HN-P 1 http://www.math.ru - nopran Math.ru: 6ubnuoreka, MmenuaTeka, OJIMMITHA/IBI, 33]Ia4H,
HAYYHBIC IIKOJIBL, YIUTCIIbCKAA, UCTOPHUA MATCMATUKHU

H-P 2 http://school-collection.edu.ru/collection/matematika - maTepuabl Mo MareMaTUKe B
EnnHoM Koutekiuy udpoBBIX 00pa30BaTEIbLHBIX PECYPCOB

N-P 3  http://www.mccme.ru - MoCKOBCKHII IICHTP HEMPEPHIBHOTO MATEMAaTUYECKOTO
00pa3oBaHMUs

U-P 4  http://www.proshkolu.ru/ - uatepuer noprain

N-P 5  http://www.metod-kopilka.ru/ - MeTonuueckasi KOMJIKA YIUTEJSI MATEMATUKH

H-P 6  http://www.mathtest.ru - MaTremaTnka B MOMOIIlb IKOJbHUKY U CTYACHTY (TECTHI 1O
Maremaruke online)

N-P 7  http://zadachi.mccme.ru - 3agaun no reomerprn: HHOOPMAITMOHHO-TIOMCKOBASI CUCTEMA

N-P 8  http://www.uztest.ru - EI'D nmo maremaruke: moaroToBka K TeCTUPOBAHUIO

HU-P9  http://www.bymath.net - Bcst anementapnas marematika: CpeqHss MareMaTudecKas
WHTEPHET-IIIKOJIA

nu-p . http://dic.academic.ru/ -Axagemuk. CI0Bapy U SHITUKIIOTICUH.

10

nu-p http://bse.sci-lib.com - BomnbIas coBeTckast SHIUKIOIETHSI.

11

nu-p http://www.booksgid.com - Books Gid. Dnexkrponnas 6ubnuoTexa.

12

nu-p http://globalteka.ru/index.html- I'lmoGanteka. [mobanbHast GubnrOTEeKa HAYYHBIX PECYPCOB.

13

nu-p http://window.edu.ru - EnHO€ OKHO 1OCTYyIa K 00pa30oBaTeIbHBIM PECYpPCaM.

14

nu-p http://st-books.ru - Jlyumas yue6Has nuteparypa.

15

nu-p http://www.school.edu.ru/default.asp - Poccuiickuit oOpa3zoBaTenbHbIN TOPTAI.

16 JlocTynmHOCTb, KauecTBO, 3(PPEKTUBHOCTD.

nu-p http://book.ru/ - DnexTpoHHast OMOIMOTEUYHAS CHCTEMa

17
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4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHMS YYEBHOM JUCIHUITIJIMHBI
4.1.Pe3yabTarhbl 0CBOCHUS YUeOHOH TUCUMILUIMHBI — IUYHOCTHBIE, MeTalpeIMeTHbIE,
npeaMeTHbIe.

OcBoeHue coiepkaHusi ydeOHOW AUCHUIUTHHBI «MaTtemaTrka» 00ecCTeunBaeT I0CTHKEHUE

CTYAEHTaMH CIEAYIOUIUX PE3YIbTATOB:

JAUYHOCHIHBIX:

c(OpMUPOBAHHOCTb MPEACTABIECHUII O MaTreMaTHKe KaK YHUBEPCAIbHOM S3bIKE HayKH,
CPEICTBE MOACIUPOBAHUS SBICHUN U IPOLIECCOB, 00 UIEAX U METOJaX MaTeMaTHKU;

MOHMMAaHWE  3HAYMMOCTH  MaTeMaTUKU  JUIsl  HayyHO-TEXHMYECKOro  Iporpecca,
c(OpMUPOBAaHHOCTh OTHOIIEHUSI K MareMaTHKEe KaK K 4acTU OOIIeYeIOBEYECKON KYIbTYpbl uepe3
3HAKOMCTBO C UCTOPUEN PA3BUTHS MAaTEMATUKH, IBOJIFOLIUEN MAaTEMaTUYECKUX UJIEH;

pa3BUTHE JIOTMYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOpaKEHHUS, AJITOPUTMHUYECKOM
KYJABTYpPbI, KpHTUYHOCTH MBIILIEHUSI HA YPOBHE, HEOOX0IUMOM JIsl OyayIiei npoQeccuoHaIbHOM
NEeSTETHLHOCTH, JJIS1 TIPOJIOJKEHUST 00pa30BaHMs M cCaMO00pa30BaHUs;

OBJIQJICHUE MATEMaTUYeCKUMU 3HAHMSIMH M YMEHUSMHU, HEOOXOAMMBIMU B IOBCEAHEBHOU
KHU3HH, JUISI OCBOEHUS CMEXKHBIX €CTECTBEHHOHAy4YHBIX JUCHUIUIMH M JUCLUIUIMH
npodeccuoHanbHOrO LUKIA, s T[OJNydeHHUs oOpa3oBaHHs B oONacTaX, HE TpPeOyHOLIUX
yri1yOJeHHON MareMaTH4eCcKoi MOoAr0TOBKY;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
MPOTSHKEHUU BCEW JKU3HHU; CO3HATENIbHOE OTHOILIEHUE K HENIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCcHenrHou nmpodecCHoOHaIbHON U 00IIIECTBEHHOU NeATeIbHOCTH;

TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITEJIbHOM, TBOPYECKOM M  OTBETCTBEHHOM
NeSITeNIbHOCTH;

TOTOBHOCTH K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B 00pa30BaTeIbHOM,
OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIIe10BaTENbCKON, MPOEKTHOM U APYTrUX BUAAX JEATEIbHOCTH;

OTHOILIEHUE K MPO(PECCUOHATBHON NEsTENbHOCTH KaK BO3MOXHOCTH Y4YacTHsl B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, FOCYJapCTBEHHBIX, OOIIEHAMOHAIBHBIX ITPOOIIeM;

Memanpeomemubix:

YMEHHME CaMOCTOSTEIbHO ONPENENATh LEeIM JIeATEJbHOCTH U COCTaBIATh  IUIAHBI

NeSITEIbHOCTH; CAMOCTOSITEIIbHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD;
HCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKEHUS MOCTABICHHBIX LEJNed M pealu3aluu
IJTAHOB JIESITENIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETUH B Pa3INYHBIX CUTYAIUSIX;

YMEHHME NPOAYKTUBHO OOLIaThbCsi W B3aUMOJEHCTBOBATH B IPOLECCE COBMECTHOM
NEeSITEeIbHOCTH, YUYUTHIBaTh MO3ULUU JIPYTHMX YYACTHUKOB JESITENbHOCTH, 3(()EKTUBHO pa3periarhb
KOH(IIUKTHI;

BJIaJICHUE HABbIKAMU  IIO3HABAaTEJIbHOM, y4ye€OHO-MCCIIENOBATENbCKOM U HPOEKTHOM
NeSITeIbHOCTH, HABbIKAMU pa3peleHus mpooiieM; ciocoOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIlIeHUs] MPAaKTUYECKUX 3aj]ay, IPUMEHEHHIO Pa3InYHbIX METOJI0B TIO3HAHMUS,

TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OpPMAIIMOHHO- I103HABATEIbHOMN
NeSITEIbHOCTH, BKJIIOYasi YMEHHE OpPHUEHTHUPOBATHCS B PAa3IMYHbIX HCTOYHHUKAX HHQOpPMALUH,
KPUTHYECKH OLIEHUBaTb U MHTEPIPETUPOBATh MHPOPMALMIO, IOJYyYaEMyI0 M3 Ppa3IMYHbIX
HCTOYHUKOB;

BJIa/ICHUE SI3bIKOBBIMHU CPEICTBAMHM — YMEHHUE SICHO, JJOTMYHO M TOYHO H3JIaraTh CBOIO TOUKY
3pEeHUs], UCII0JIb30BaTh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA;
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BJIa/ICHUE HAaBbIKAMU M03HABATEJIbHOMN pe(ieKCuu KaK OCO3HAHMSI COBEPIIAEMbIX JAEUCTBUN U
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAaHWW, IPaHUIL] CBOETO 3HAHWsA M HE3HAHMS,
HOBBIX [T03HABATEIIBHBIX 33a4 U CPEICTB UX JI0CTHKEHUS;

L[EJIeyCTPEMIICHHOCTh B MOMCKaX W NPUHATUU pPELleHHUi, cooOpa3suTeNbHOCTh U MHTYHIIMS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX TPEACTABICHUN; CIOCOOHOCTh BOCHPUHHUMATh KpacoTy H
TapMOHUIO MHPA;

NPEOMENHbIX:

c(OpMUPOBAHHOCTH MPEJICTABICHUIM O MareMaTHKe KaK 4acTU MUPOBOM KYJIBTYphl U O MECTE
MaTeMaTUKU B COBPEMEHHOM LMBMIIM3ALMHU, O CHOCO0aX OMHMCAHMUS Ha MAaTeMaTHYEeCKOM SI3bIKE
SIBIICHUM PEAIbHOTO MUPAa;

c(OpMUPOBAaHHOCTh TMPEJCTABICHUNH O MareMaTHYeCKUX IMOHATUSAX KaKk O Ba)KHEHIINX
MaTEeMaTU4YEeCKUX MOJEIAX, MO3BOJLIIONIMX OMMCHIBATH M M3y4aTb pPa3HbIC MPOLECCHl U SBIICHHUS;
ITOHUMAaHUE BO3MOKHOCTH AKCUOMATUYECKOTO IIOCTPOEHUSI MATEMATUYECKUX TEOPHH;

BIIQJICHUE METOJAMH JIOKA3aTEeJIbCTB M AJTOPUTMOB PELICHHS, YMEHUE HUX IPUMEHSTH,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUS B XOJ€ PELICHUS 3a/1a4;

BIAJICHUE CTAHJAPTHBIMM MPUEMAMH DEIICHHsS pPALUOHAIBHBIX W UPPALNOHAIBHBIX,
[I0OKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHMI M HEPABEHCTB, HX CHCTEM;
HCIIOJIB30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YHUCIE Ul MOUCKA ITyTH PELICHUS U
WJUTFOCTPALIMU PEIIECHUs] YPAaBHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUIX MaTeMaTHUYECKOTO aHaJIN3a U UX
CBOMCTBax, BIAJCHUE YMEHUEM XapaKTepu30BaTh IOBeleHUE (YHKIHM, HCIOIb30BaHNE
MTOJIYYE€HHBIX 3HAHMM JUIS OIIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMHM IIOHATUSMU O IUIOCKAX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKUX
¢urypax, UX OCHOBHBIX CBOWCTBax; C(POPMHpPOBAHHOCTb YMEHHUS paclo3HaBaTb Ha uepTexax,
MOJIENIIX M B pPEaJbHOM MHUpE TreoMeTpuueckue (Urypbl; MPUMEHEHHE HW3YyYEHHBIX CBOWCTB
reoMeTpudyeckux Guryp u Gopmyi ais peuieHusi reOMeTpUYecKuX 3a1ad U 3ajad ¢ IPaKTUYECKUM
COJIEPI)KAHUEM;;

c(OpMUPOBAHHOCTH MPEACTABIECHUI O IpoLEeccax U SBICHUSX, UMEIOLIUX BEPOSITHOCTHBIN
XapakTep, O CTaTHUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE, 00 OCHOBHBIX IOHSATHSIX
JIEMEHTAPHON TEOPHUH BEPOSTHOCTEH; YMEHUN HAXOJAWTh U OLICHWBATH BEPOSTHOCTH HACTYILICHUS
COOBITUH B MPOCTEUUIMX MPAKTUYECKUX CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIydalHBIX
BEJINYUH;

BJIQJICHUE HABBIKAMHU HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU pPEHICHUU
3ajad.

Kontposib M omeHka pe3yiabTaToB OCBOCHHUS Y4E€OHOW JUMCLUUIUIMHBI OCYLIECTBIISIETCS
IIPENOJABATEIEM B IPOLECCE MPOBEACHUS NPAKTHYECKUX 3aHATHM , TECTUPOBAHUSA, a TaKKe
BBITIOJTHEHHSI 00y4YalOIMMUCS MHAUBUAYAJIbHBIX 3a/laHUH, IPOEKTOB, UCCIIEOBAHUM.

PesyabTaTsl 00yueHus ®opMbl M MeTOAbI KOHTPOJIS W OULEHKH
(ocBOEHHBbIE YMEHUsI, YCBOCHHbIE 3HAHNSA) | pe3y/1bTaToB 00y4YeHHus

[IpoBoauTh TOXKJIECTBEHHbBIE

npeoOpa3oBaHusl BbIpAXKEHUH, conepkamux | Pemenue YIPAKHEHU I Ha YpOKe,
CTETEHHBIE, IIOKa3aTeNIbHble, | BHEAyAUTOpHAsl ~ CaMOCTOsITelbHas  paboTa,
Jorapu(pMuUecKue M TPUTOHOMETPHUYECKUE | KOHTPOJIbHAs padoTa.

(GYHKITUH.

Crpouts rpaduxu cTeneHHoi, | Pemenue YOPAKHEHUI Ha YPOKe,
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IIOKa3aTeIIbHOM, aorapupMuyueckoit U
. BHEAyJJUTOPHAsl CaMOCTOsITeIbHAs padoTa.

TPUTOHOMETPUUYECKHUX (QYHKIIHM.
Pemate  mpocreiiiine  ypaBHEHHMSI U .

Pemenue YIpaXHEHUN Ha YpOKe,
HEPABEHCTBA,  COJEP)KALIUE  CTEIICHHBIE,

BHEAyJUTOPHAasi  CaMOCTOsATEJIbHAs  padorTa,
IIOKa3aTeIIbHBIE, norapudmuyeckue U

KOHTpOJIbHAs paboTa.
TPUTOHOMETpUUYECKHE (PYHKIMU.
N300paxars reomerpuueckue GUrypbsl Ha .

Pemenue YIpaXHEHUN Ha YpOKe,

YCPTECIKE n IIPOU3BOANTDH
NOCTPOCHM HA ITJIOCKOCTH.

MIpOCTENIINE

BHEAyJJUTOPHAs CaMOCTOsITeIbHAsl padoTa.

Pemenue YIPAKHEHU I Ha YpOKe,
BeinonHaTe omepanuu HaJx BEKTOpaMH U
. . BHEAyIUTOpHAas  caMocToATelbHas  padora,
M0JIb30BaThCsl CBOMCTBAMU 3THUX ONEPALIUM.
KOHTpOJIbHAs padoTa.
3HaHusn:
. Pemenue QKHEHUHN Ha OKeE
CaoiicTBa apudmeTuyeckoro KOpHS yip YPOKE,
. BHEAyIUTOpHAas  caMocTosATelbHas  padora,
HaTypaJbHOM CTENEeHU.
KOHTpOJIbHAsi padoTa.
. Pemenue YIPAKHEHU N Ha YpOKe,
CBoiicTBa  CTElEHU C  palMOHAIbHBIM
BHEAyIUTOpHAas  caMocToATelbHas  padora,
MoKa3aTeieM.
KOHTpOJIbHAsi padoTa.
. Pemenue QKHEHUHN Ha OKeE
CpoiictBa  jnorapu@MoB U OCHOBHOE yrip YDOXKE,
BHEAyIUTOpHAas  caMocToATelbHas  padora,
Jorapu(MHIECKO€ TOXKIECTBO.
KOHTpOJBbHAs paboTa.
Pemenue YIPAKHEHU I Ha YpOKe,
OCHOBHbIE TPUTOHOMETPUYECKUE POPMYINIBI. | BHEAyAUTOpPHas  camoOCTosITeNbHas  paboTa,
KOHTpOJIbHAsi padoTa.
Pemenue QKHEHUHN Ha OKe
Tabmuua  OpPOM3BOAHBIX  BJIE€MEHTapHBIX yrip YDOXKE,
by BHEAyIUTOpHAas  caMocToATelbHas  padora,
i ' KOHTpOJIbHAsi paboTa.
AKCHOMBI CTEPEOMETPHH. Pemienue YIPaXXHEHU N Ha YpOKe,
BHEAyIUTOpHAas  caMocTosATelbHas  padora,

KOHTpOJIbHAsi padoTa.

IIpuMepHBbIe TeMbI pedepaToB (J0KIAI0B), HCCJIECA0BATEIbCKUX NIPOEKTOB

HenpepriBHble qpodu

[IprmeHeHue ClI0XKHbBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax
[TapannenbHO€ MPOEKTUPOBAHUE

CpenHue 3Ha4eHUS U UX IPUMEHEHHUE B CTaTHCTUKE

BexTopHoe 3a1aHne NPsIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
CrnoxeHrne rapMOHUYECKUX KOJIeOaHMi

I'padpuueckoe pernienre ypaBHEHUN U HEPABEHCTB

[IpaBuibHbIE U MOIYIPABUIIbHBIE MHOTOTPAHHUKHU
Konnueckue ceueHust v uX NIpUMEHEHHE B TEXHUKE

[Tonstue muddepennnana u ero TPUIOKCHUS

Cxembl bepHyIIu MNOBTOPHBIX UCTIBITAHUIN

e lccnenoBanue ypaBHEHUHM U HEPABEHCTB C TapaMEeTPOM
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