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Coaepixanue
AJiredpa
Bobrunciienus.
[Iponopuus. CsoiictBa mponopiuu. [Iporpeccun. [IponienTsl. 3a1a4u Ha TPOLIEHTHI.
3ajaun Ha CJI0KHBIC IPOLICHTHI. 337Ul Ha CIUIaBbl U CMECH. 3a/lauyu  Ha JBMkeHHe. CTeneHb ¢
palMOHAIBHBIM MTOKa3aresieM. UnCI0BbIE BEIPAKEHUS.

IIpeoGpa3oBanue BhIPAKEHUIA.

[IpeoOpa3oBaHne  BBIp@KEHUH,  BKIIOYAIOMNX  apUPMETHYECKHE  OIEpaIlHH.
[IpeoOpa3oBaHre BBIpaKEHUH, BKIIOYAIOIINX ONEPAlii BO3BEACHUS B CTENEHb, KOPHU. MOaylb
yucna. Tpuronomerpuueckue npeoOpa3oBaHusl.

DJieMeHTapHoe ucciel0BaHue PyHKIMi.

Bunel anemenTapHbIX (QYHKIMI UX CBOMCTBA M rpadUKU. DIEeMEHTapHOE UCCIIEJOBaHHUE
¢GbyHKIMI 110 rpaguky. DaeMeHTapHOe uccienoBaHue (QyHKIUM no gopmyne. MeTtoa oneHKH.
[Ipumepbl pyHKIIMOHANBHBIX 3aBUCUMOCTEN B pealbHbIX Npoleccax. O0paTHble PyHKIUU U UX
rpaduku. [IpeobpazoBanue rpadukoB. 3agaun ¢ mapaMmeTpamu.

YpaBHeHus1 U HepaBeHCTBA.

Henble anredpanyeckue ypaBHEHUS M CIIOCOOBI UX peuieHus (KBaJpaTHbIE, OJTHOPOIHBIE,
BO3BpaTHbIE, CHUMMETpPHYECKHE YypaBHEeHMs). PalMoHanbHbIE YypaBHEHHUS. PaBHOCHIBLHOCTH
YpaBHEHUH M CUCTEM YypaBHEHUH. OCHOBHBIE TIPUEMBI pEHIEHUS CHUCTEM YpPaBHEHHM.
Hcnonb3oBanue cBOMCTB U rpa@ukoB (yHKIHUN npu pemieHuu ypaBHeHUil. M3o0pakeHue Ha
KOOPAMHATHOW IIJIOCKOCTM MHOECTBA PEIICHUN YpPaBHEHHW C JBYMs IEPEMEHHBIMH M HX
cucteMm. KBagpaTHeie HepaBeHCTBa. PanmonanbHble HepaBeHCTBA. MeTo1 mHTEpBaIOB. CHCTEMBI
HEPaBEHCTB C OJHOM TepeMeHHOW. M3o0pakeHHMe Ha KOOPIWHATHOW IUIOCKOCTH MHOYKECTBA
pELlIEHUT HEpPaBEHCTB C ABYMSI MEPEMEHHBIMM U HMX cuUcTeM. Vcmonb3oBaHue CBOWCTB U
rpadpukoB (YHKIMH TpU PELIEHUHM HEPABEHCTB. TPUTOHOMETPUYECKUE, II0Ka3aTeNbHBIE,
norapu(MUUECKue, UpPallMOHAIbHbIE YPAaBHEHNUS U HEPABEHCTBA. YPABHEHUS M HEPABEHCTBA C
napaMeTpamu.

Hauaja MaTeMaTH4eCKOr0 aHAJIN3a
IIpousBoanas.

I'eomeTpuuecknii U (U3HYECKUI CMBICT MPOU3BOIHON. HaxoxaeHue CKOpPOCTH JUIst
nporecca, 3alanHoro opmynoit unu rpagukom. Bropas npousBoaHas U ee reOMeTpUUECKUN U
¢buznueckuit cmbica. [IpumeHeHne Npou3BOJHON K HMCCIEAOBAHUIO (PYHKIUI M MOCTPOCHHIO
rpauKoB.

I'eomerpus
ILnanumerpus.

Tpeyronpauk u ero smementsl. [lapamienorpamm. Tpamenus. OKpYyKHOCT U KpYT.
MuoroyronpHuk. CymMMma yIJIOB BBIIYKJIOIO MHOIOYrojJbHMKA. BrucaHHble M omnucaHHbIE
okpyxHoctu. [Tnomane. /lekapToBsl KOOpAMHATEL PaccTosiHIE MEX 1y ABYMSI TOUKAMH.
Crepeomerpus.

Ceuenust ky0a, Npu3Mbl, NMUpaMuAbl. JleKapTOBBl KOOPAMHATHI HAa IUIOCKOCTH U B
IIPOCTPAHCTBE. BEKTOpHI Ha IUJIOCKOCTH U B MPOCTPAHCTBE. 3aJaud Ha BBIYUCICHHE IJIOIIAIH
MOBEPXHOCTHU. 3a/1a4M Ha BBIYHMCIICHUE 0OBEMOB.

DJIEeMEHThI KOMOMHATOPUKH W CTATHCTHKH
[Toouepénuplii 1 onHOBpeMeHHBIM BbIOOp. TabnuyHoe M rpaduueckoe MpeacTaBiICHHUE
JaHHBIX. YUCIIOBBIE XapaKTEPUCTUKU PSALOB JAHHBIX.




TpeOGoBaHusl K IpeIMEeTHBIM Pe3yJbTAaTAM
B pesyabTare M3yyeHMs JJIEKTMBHOIO IpeaMeTra Ha 0a30BOM  YpOBHe

BBINNYCKHUK HAY4YHTCH:
Uucna u BeIpaXeHUS
Buinycknux nayuumes:

OnepupoBath Ha 0a30BOM YpOBHE MOHATUSMH: L€JI0€ YHUCIO, JAEIUMOCTb YHCEl,
OOBIKHOBEHHAs P00k, AecATHYHAs pOoOb, PallMOHAIBHOE YHCIIO, TPUOIMKEHHOE 3HAYCHUE
4lClla, YacTb, /0, OTHOILIEHUE, IPOLEHT, MOBBIIICHUE U NOHMKEHUE Ha 3a/laHHOE 4YUCIIO
MPOIIEHTOB, MacCIITa0;

OTIepHpOBaTh HAa 0a30BOM YpPOBHE MOHATHUSMH: JOrapupM YHUCIA, TPUTOHOMETPHUYECKAS
OKpPY)KHOCTb, TIpaJycHas Mepa YyIja, BeJIMYMHA yIVla, 3aJaHHOr0 TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC 1 KOTAHT'€HC YIJIOB, HUMEIOIINX
MIPOU3BOJIbHYIO BEINUHHY;

BBINIOJIHATH apu(PMeTHUeCKue AeUCTBUSA C LIEIBIMU U PAllMOHAIBHBIMH YHCIAMU;

BBINIOJIHATh HECJIOXKHBIE MPeoOpa30BaHUS YMCIIOBBIX BBIPAKEHUH, COAEpKAIlUX CTEHEHH
Yyucel, TM00 KOPHU U3 Yrce, T00 JTorapudmMbl YUCET;

CpaBHMBATh pallMOHAJIbHBIE YHCIIA MEXKTY COOO;

OIICHMBAaTh U CPaBHUBATh C PAlMOHAJIBLHBIMM YHUCJIAMU 3HAYEHHS IIEJIbIX CTENEeHeW 4ucel,
KOpHEH HaTypaJIbHON CTENEeHH U3 YHCell, JIOTapu(MOB UKCEN B MPOCTHIX CIIydasx;
n300paxkaTh TOYKAMU Ha YUCJIOBOM MPSIMOM Liejble U palliOHaIbHbIC YHCTIA;

n300paxkaTh TOUYKAMM Ha YHMCIOBOW NPSMOIl Iesible CTENEeHH 4YHCes, KOPHU HaTypaibHOM
CTETEeHH U3 YUCEI, JJIOTapu(MBbl YHCEN B IPOCTHIX CIydasix;

BBITIOJIHATh HECJTOXHBIE MpeoOpa3oBaHUs LEIbIX M JPOOHO-palMOHANIbHBIX OYKBEHHBIX
BBIPAKCHUI;

BBIpaXKaTh B IPOCTEUIINX CIy4asX U3 PABEHCTBA OJIHY IEPEMEHHYIO Yepe3 IPYyrue;
BBIYHUCIATH B TMPOCTHIX CIy4dasX 3HAYEHHUsS] YHUCIOBBIX M OYKBEHHBIX BBIPAKCHHI,
OCYILIECTBJISIS HEOOXOIUMBIE MOJICTAHOBKH U MPE0Opa30BaHMUS;

n300paxaTh CXeMaTHUECKU YroJl, BEJIMYMHA KOTOPOTrO BhIpa)keHa B rpajaycax;

OLICHUBATH 3HAKU CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX YYEOHBIX MTPEIMETOB:

BBITIOJIHATH BBIYUCIICHUS [IPU PELICHUHN 33/1a4 TPAKTUYECKOTO XapaKTepa;

BBITIOJIHATh MPAKTHUYECKHUE PACUYETHl C MCIOJIB30BaHUEM MPU HEOOXOJUMOCTH CHPABOUYHBIX
MAaTepUaIoB U BbIUNCIUTEIbHBIX YCTPOICTB;

COOTHOCHUTH pPEajibHble BEJIMYUHBI, XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIEro MHUpa € HX
KOHKPETHBIMH YMCIIOBBIMU 3HAYECHHSIMU;

WCIOJIb30BaTh METOJABI  OKPYIJICHUS, MPUOMKEHUS ¢ NPUKUAKH TpPU  PEHICHUU
MPAKTUYECKHX 33]1a4 OBCEAHEBHOM )KU3HU

HOJZyllum 603MOIHCHOCNTb HAYHYUNIBCA

. CBO6OI[HO OIICPHUPOBATH INOHATHUAMHU: LECJIOC YUCIO, ACITIUMOCTb YHCCII, O0OBIKHOBEHHAS
,Z[pO6L, ACCATUYHAasA ,Z[pO6L, pauoHaJIbHOC YHUCIIO, HpI/I6J'II/I)KeHHOG 3HAa4YCHUC 4YHCJIia,
4aCTb, A0JI, OTHOLICHMHC, ITPOLCHT, IMOBBLIIICHUC W IIOHMIKCHHUC Ha 3aJaHHOC YHCIIO
IIPOLICHTOB, MaCIJ_ITaG;

e TIPHUBOAUTH IIPUMEPHLI YHUCCII C 3aIaHHBIMU CBOMCTBaMH ACIINUMOCTH,

. ONICpUpOBAThL TMOHATUAMU: J'IOFapI/I(i)M qucia, TPUTOHOMCTpUYCCKAsA OKPYKHOCTD,
paavaHHadg MW TpadyCHasd MCpa Yyrija, BCJIWYHMHA YIJa, 3aJaHHOTO TOYKOM Ha
TpHrOHOMeTqueCKOﬁ OKPY)XXHOCTH, CHUHYC, KOCHHYC, TAaHI'CHC U KOTAHI'CHC YIJIOB,
HMCIOIIUX MPOU3BOJIbHYIO BCIIMIUHY

e  BbLIINIOJHATH apI/I(I)MeTI/I‘{CCKI/IC HeﬁCTBHH, CoucTasA YCTHBIC W IHMCbMCHHBLIC IIPUCMBI,
NNPpUMCHSA IPpU HCOGXOI[I/IMOCTI/I BBIYHMCIINTCIIBHBIC YCTpOﬁCTBa;

. HaxOJUThb 3HAYCHUA KOPHIA HaTypaHBHOﬁ CTCIICHHU, CTCIICHU C PpaluOHAJIIbHBIM

HeO6XO,Z[I/IMOCTI/I BBIYHCIINTCIIbHBIC YCTpOﬁCTBa;

MO0JIL30BaThC OIEHKOM U HpHKHI{KOﬁ IIpU MPAKTHICCKUX pacUCTaAX;



MPOBOJUTH 10 H3BECTHBIM (OpMyllaM M MpaBHiaM IpeoOpa3oBaHusi OyKBEHHBIX
BBIPQKCHUH, BKIIOYAIOUINX CTEMCHU, KOPHHU, JIOTapu(PMbl U TPUTOHOMETPHUECKHE
bynkimu;

HAXOJUTh 3HAUEHHS YMCIOBBIX M OYKBEHHBIX BBIPAXCHHUU, OCYIIECTBISISI HEOOX0AUMBIE
MOJICTAHOBKHU M IIPE0Opa30BaHuUs;

n300pakaTh CXEMATWYECKH YTOJ, BEIMYMHA KOTOPOTO BBIpPAKEHA B Tpajaycax WU
paauaHax;

WCTONB30BaTh TPU PEIICHWH 3a1ad TaOJMYHBIE 3HAYEHUS TPUTOHOMETPHUYECKUX
(GyHKIUH YTII0B;

BBITIOJTHATH TIEPEBO/T BETMYMHBI yIIIa U3 paIMaHHONW MEpHI B TPAJIyCHYIO H 00paTHO.

B noBceqHEeBHOM JKU3HU | ITPU U3YYCHHUU APYTUX YIEOHBIX MPEIMETOB:

BBITIOJIHATH JCHCTBUS C YWCIIOBBIMH JIaHHBIMH TIPU DPEIICHWH 33134 TPAKTHIECKOTO
XapakTepa M 3aad M3 Pa3UYHBIX O0JIaCTel 3HAHWH, MCIIONB3YS MPH HEOOXOIMMOCTH
CIpaBOYHBIC MaTEPHAJIBl M BEIYMCIIATENBHBIC YCTPOHCTBA;

OIICHWBAaTh, CPAaBHUBATH W HCIIOIH30BATh MPU PEIIEHUH MPAKTUYECKHUX 3a]1ad YHCIOBEIC
3HAYCHUsI PEATbHBIX BEIMYMH, KOHKPETHBIC YHCIIOBBIC XapaKTEPHUCTUKH OOBEKTOB
OKPYKaIOIIEro MUpa

VYpaBHEHHS U HEPABEHCTBA
Buinycknux nayuumces

Pemrate nuHeliHbIE ypaBHEHUS U HEPABEHCTBA, KBAJIPaTHBIC YPABHEHUS;

pemary JjorapudmMuyeckue ypaBHeHHs Buja loga(bx + ¢) = d wu mpocreiimue
HepaBeHCTBa Buja loga X < d;

pelath MmoKa3arelibHbIE YpaBHEHHMS, BUIA a d (rme d MOXHO TIpEACTaBUTH B BUJIE
CTEIIEHH C OCHOBAaHMEM a) W MpocTeiimme HepaBeHcTBa Buaa a* < d (rme d MOKHO
MIPEJICTaBUTh B BUJIE CTETIEHU C OCHOBAHHEM a);

MPUBOJIUTh HECKOJBKO IMPUMEPOB KOPHEW MPOCTEHIIEro TPUTOHOMETPHUYECKOTO
ypaBHEHHUS BUJA: sin X = a, COs X = a, tg X = a, ctg X = a, rAe a - Ta0IMYHOE 3HAUCHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUECKON (DYHKITHH.

bx+c —

HOJZy'-lum 603MOICHOCNTb HAYHUMDBCA!

Pemats panmonanbHble, HOKa3aTeNbHbIE U JorapuMUYecKue ypaBHEHHs 1 HEPaBEHCTBA,
MpOCTEHIINe UPPalMOHATIbHBIE U TPUTOHOMETPUUECKHUE ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI;

WCII0JIb30BaTh METO/IbI PEUICHUS YpaBHEHHI: IpUBEICHUE K BUY "IPOU3BEACHHUE PABHO
HyI10" M ""JacTHOE paBHO HYJIO'", 3aMEeHa NEPEMEHHBIX;

HCIOJIb30BaTh METO]] MHTEPBAJIOB IS PEIlIEHUs] HEPABEHCTB;

WCIIONIb30BaTh Tpaduueckuit MeTon JUisi NpUONMIKEHHOTO peIIeHUS YPaBHEHHUN W
HEPaBEHCTB;

n300paxaTh Ha TPUTOHOMETPUYECKON OKPYKHOCTH MHOKECTBO PEIICHUN MPOCTEHIINX
TPUTOHOMETPUUECKUX YPAaBHEHHM U HEPABEHCTB;

BBITIOJHATE OTOOP KOpHEH ypaBHEHUH WM PEUICHUIl HEPaBEHCTB B COOTBETCTBHH C
JOTIOTHUTEIHHBIMU YCIOBHUSIMHU U OTPAaHUUCHUSIMU.

OyHKIMU
Buinycknux nayuumcs

OmnepupoBaTb Ha 0a30BOM YpOBHE NOHATHSAMHU: 3aBHCUMOCTh BEIMYMH, (yHKUHS,
apryMeHT M 3HaueHue (yHKUMH, OONacCTh ONpEeIeNeHUs M MHOXKECTBO 3HAaYeHUH
¢byHkuuyu, rpaduk 3aBUCUMOCTH, TpaduK GYHKUIUH, HYIM (QYHKIMH, TPOMEXYTKH
3HAaKOIMOCTOSIHCTBA, BO3PAaCTaHUE HAa YMCIOBOM IPOMEXYTKE, yObIBaHHME Ha YHCIOBOM
NPOMEXYTKe, HauOoJplllee W HauMEHbIllee 3HaueHHe (YHKIMM Ha YHUCIOBOM
IPOMEXYTKE, IepruoIuueckast GyHKIus, epHO,;

omepupoBaTb ~Ha  0a30BOM  YpOBHE  MOHATHUAMHU: TpsMas U oOparHas
MPONOPIMOHAIBHOCT JIMHEWHAs, KBajpaTUyHasl, Jorapugmuueckas M IOKa3zaTesIbHas
(GyHKUIMHU, TPUTOHOMETPUYECKUE (PYHKIIUH;



pacrio3HaBaThb  rpaduKd  dJNEMEHTApHBIX  (QyHKOMIA: mnpsMOH W oOpaTHOH
MPONOPIMOHAIBHOCTH, TUHEWHOW, KBAaJPAaTHUHOM, JOTapru(PMHUUECKON U MOKa3aTeIbHOM
(GyHKUIMH, TPUTOHOMETPUYECKUX (DYHKIINHA;

COOTHOCHTH  TpadUKd  DJIEMEHTapHbIX  (yHKUMA:  mpaMoii u  oOparHOM
MPONOPIHOHAIBHOCTH, TUHEWHOW, KBaJPAaTHUHOM, JOTapru(PMHUUECKON U MOKa3aTeIbHOM
(GyHKIUH, TPUTOHOMETPHYECKUX QYHKIUH ¢ popMyTamMmu, KOTOPHIMU OHH 3a]IaHBbI;
HAXOJUTh 1O TpaduKy NPUOIMKEHHO 3HAYCHUsT PYHKIMH B 3aJJaHHBIX TOYKAX;
oTpeneNnaTh 1mo rpaduKy CBOHCTBa (YHKIUH (HyJH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HAaOOJIBIIINE Y HAUMEHBIIINE 3HAUEHUS U T.11.);

CTPOUTh 3CKH3 Ipadrka QYHKUNHU, yIOBIETBOPSIONIEH IPUBEJEHHOMY Ha0Opy YCIOBHM
(TIpOMEeXYTKH BO3pacTaHus/yObIBaHUs, 3HAaYeHHWE (DYHKIHMH B 33/JaHHOW TOYKE, TOYKH
AKCTPEMYMOB H T.J1.).

HOﬂyqum BO3MOICHOCNTb HAYHUMDBCA!

OmnepupoBaTh MOHATHUSMH: 3aBHCUMOCTh BEIUYMH, (DYHKIHSA, apryMEHT W 3HAYCHHE
¢byHKIMKM, o0O0JacTb OMNpeAeTeHUs] W MHOXKECTBO 3HaueHUl ¢QyHKUMM, Tpaduk
3aBUCHUMOCTH, TIpauK QYHKIMH, HYIM (QYHKIHUH, TPOMEXKYTKH 3HAKONOCTOSHCTBA,
BO3pacTaHWE Ha YHCIOBOM TIPOMEXYTKE, YObIBaHME Ha YHCIOBOM IPOMEXKYTKE,
HauOoJyiblllee W HaWMEHbIlee 3HaueHHWe (YHKIUM Ha YHCIOBOM IPOMEXKYTKE,
nepuoandeckas (GyHKIWs, TIEPUO/T, YeTHAS ¥ HeUeTHas! (PYHKITHH;

OTIEPHPOBATh TOHATHSIMHU: TIpsMasi W oOOpaTHas TPOMOPIUOHAIBHOCTh, JIMHEWHas,
KBaJ[paTHU4YHAas, JorapupMHUUEcKass W TOKa3aTeldbHas (YHKIUH, TPUTOHOMETPHUYECKHE
byHKINN;

OTIpeNIeNATh 3HaueHHe (YHKIUHU IO 3HAYCHHWIO apryMeHTa TPH Pa3IMYHBIX CIIOCO0ax
3aanus QyHKIUU;

CTPOUTH rpaduKH U3yIEHHBIX (DYHKITHI;

OMHCHIBATh MO I'paduKy U B MPOCTEHIINX ClIydasix 1o (opMyse MOBeIEeHUE U CBOMCTBA
(dbyHKIIMHA, HAXOAUTH O TPaPuKy PYHKIIMN HanOOJbIINE U HAUMEHBIIINE 3HAUYCHUS,
CTPOUTH ACKU3 rpaduka (PyHKIMH, YIOBJICTBOPSIONICH MTPUBEICHHOMY HA0OPY YCIOBHI
(TpOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HaueHHWE (YHKIIMU B 3aJIaHHOW TOYKE, TOYKH
9KCTPEMYMOB, aCUMIITOTHI, HYJIK (QYHKIUU U T.]1.);

peliath ypaBHEHUs, IPOCTEHIIINE CUCTEMbl YpPaBHEHUH, UCTIOIB3Ys CBOMCTBA PYHKIUN 1
UX TpaduKoB.

DneMeHTbl MaTeMaTUYeCKOro aHalu3a
Buinyckuux nayuumes:

OnepupoBarb Ha 0a30BOM ypOBHE MOHATHSAMH: NPOU3BOAHAS (GYHKIMH B TOUKE,
KacaTtenbHast K rpaduKy QpyHKIHUU, TPOU3BOIHAS (HYHKIINH;

OTIPEJIeNATh 3HAUE€HUE MPOU3BOIHON (DYHKIIMU B TOUKE MO M300PaKEHUIO KacaTelbHOM K
rpaduky, IpOBEJCHHON B ATON TOUKE;

pelmath HECJOXHbIe 3aJadyd Ha [PUMEHEHHE CBA3UM MEKIy MPOMEKYTKaMH
MOHOTOHHOCTH M TOYKaMU 3KCTpeMyMa (PYHKIUHU, C OJHOU CTOPOHBI, U MPOMEXKYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMH MPOU3BOAHOM 3TO# DYHKIIUU - C IPYTOM.

HO]Zylll/H’}’l BO3MOIHCHOCNTb HAYHYUNMIBCA!

OmnepupoBaTh MOHATUSAMH: NPOU3BOAHAS (YHKIMU B TOUKE, KacaTelbHas K TpauKy
(GyHKIMH, TPOU3BOHASA QYHKLUY;

BBIUUCIIATH POU3BOAHYIO OJTHOUYIEHA, MHOTOWIEHA, KBAJPAaTHOTO KOPHS, TPOU3BOIHYIO
CYMMBI (DYHKLIUH;

BBIUUCIIATh HPOMU3BOJHBIE 3JEMEHTAapHBIX (YHKUMH M HMX KOMOMHALUH, HCHOJb3Ys
CIpaBOYHBIE MaTepHAIIbI;

UCCIIeIOBaTh B MPOCTEHIIMX ClAy4yasX (YHKUMH Ha MOHOTOHHOCTb, HaXOJUTh
HauOoJIbIINEe W HAMMEHBIINE 3HAUeHUs (YHKUUN, CTPOUTh TpadUKd MHOTOUICHOB U
IPOCTEHIINX pallMOHATIBHBIX (YHKIMI C MCHOJIB30BAHUEM arlapaTa MaTeMaTHYeCKOTO
aHau3a.



CraTHcTHKA ¥ TEOPHUS BEPOSITHOCTEH, JJOrMKa U KOMOMHATOPUKA

Buinycknuk nayuumes:

e OmnepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMH OIMCATCILHBIMU XapaKTEPUCTHKAMHU
4HCIIOBOr0 Habopa: cpenHee apuMeTHuecKoe, MeauaHa, HauOoJblliee W HAMMEHBIIEE
3HAYCHUS,

e ONEpUPOBaTH Ha 0a30BOM YpPOBHE IMOHSTHSIMH: YacTOTa W BEPOSTHOCTh COOBITHS,
CIIy4aiiHbIH BBIOOp, OIBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

e BBIYHCIISTH BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICUETA YMCIIa HCXOI0B.

HOﬂyqum 603MOICHOCNTb HAYHUNBCA!

HNmers mnpencraBieHHe O JAWCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEJIMYMHAX U
pacupeneneHusx, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJINYUH;

HMMETH NPEJCTaBICHUE O MATEMAaTUYECKOM OKUJAHUU U JUCIIEPCUH CIIyYalHbIX BEJINYUH;
AMETh IPEJICTAaBICHHE O HOPMAJIBHOM pACHpPEIEICHUHd W IIpUMEpax HOPMaJIbHO
pacIpeseNeHHbIX CIy4YalHbIX BEINYHH;

MIOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BBIOOPOYHOTO METOAA U3MEPEHUS BEPOSTHOCTEN;
HMMETh IpeJICTaBlIeHne 00 YCIOBHONW BEPOSITHOCTH U O MOJHOM BEPOSATHOCTH, IPUMEHSITH UX B
penieHnu 3a1ay;

MMETh MPEJCTaBICHUE O BAXKHBIX YACTHBIX BHJAX pACHpENEICHHH M IMPUMEHATh HX B
penieHnn 3a1a4;

MMETH NPEJCTABICHUE O KOPPEISILIUM CIIyYallHbIX BEJIUYHH, O JMHEMHOU PErPECCHH.

TexcToBBIE 3a7aUN

Buinyckuux nayuumecsi:

PemaTh HECIIOKHBIC TEKCTOBBIC 33JIa4H Pa3HBIX THIIOB;

AQHAJIM3UPOBATh YCJIOBHE 3a7add, MPH HEOOXOJAMMOCTH CTPOUTHh JIJII €€ peIICHUs
MaTeMaTHIeCKYIO MOJICIb;

MMOHMMATh W WCIOJB30BaTh IS PEHICHUS 3aJa4d MH(POPMAIUIO, MPEJACTABICHHYIO B BHJIC
TEKCTOBOM M CUMBOJILHOM 3aIIMCH, CXeM, TaOJIUII, TUarpamMmm, rpa)ukoB, PHCYHKOR;
JICHCTBOBATH 110 AJITOPUTMY, COJCPKAIIEMYCS B YCIIOBHH 33J1a4H;

HCII0JIb30BATh JIOTHUCCKUE PACCYXKICHUS TPU PEIICHUU 3a71a4H;

paboTaTh C W30BITOYHBIMHA YCJIOBHUSIMH, BBIOMpas W3 Bcel HH(OpPMANWHU, JTaHHBIC,
HEOOXO0IUMBIC JUIS PEIICHUS 3a/1a4H;

OCYILECTBJIATh HECIIOKHBIN TIepe0Op BO3MOYKHBIX PEIICHUH, BBIOUPAs U3 HUX ONTHMAIbHOE
10 KPUTEPHUAM, CPOPMYITHPOBAHHBIM B YCIOBHH;

aQHAJIM3UPOBATH U MHTEPIPETHPOBATH MOJYYCHHBIC PEIICHHUS B KOHTCKCTES YCJIOBHS 3aJlauH,
BBIOMPATH PEIICHHMS, HEe IPOTHBOPEYALIUE KOHTEKCTY;

pelaTh 3a/1a4i Ha pacyeT CTOMMOCTHU TIOKYIIOK, YCIIYT, IO€3JI0K H T.IL;

pelaTh HECJIOKHBIC 3aJaud, CBS3aHHBIC C JIOJICBBIM YYacTHEM BO BJIAJICHUU (UPMOH,
MPEAPUATHEM, HEBUKHUMOCTBIO;

peliath 3a7add Ha MPOCThIC IMPOIEHTHI (CHCTEMBI CKHJIOK, KOMHUCCHH) U Ha BBIYHUCICHHE
CJIOKHBIX MPOIICHTOB B PA3JIMYHBIX CXeMaX BKIIAJOB, KPEJIUTOB M UITOTEK;

pemaTh MPaKTUYECKHE 3aJadyu, TPEOYIOIIME HCIIOJIb30BAaHUS OTPHIIATEIBHBIX YHCEN: Ha
oTpeJieNieHue TeMIepaTyphl, Ha ONpe/esieHre OJI0KEeHUsT Ha BpPeMEHHOM OCH (710 HAIIeH pbI
W TOcle), Ha JBIDKEHHE [ICHEXKHBIX CpPEICTB (MPUXOJ/pacxol), Ha OIpeAecHHe
TITyOUHBI/BBICOTHI U T.I1.;

WCI0JIb30BaTh TIOHATHE MaciTaba Al HaXOKJIEHUS PACCTOSHUN M JUIMH Ha KapTaxX, IiaHax
MECTHOCTH, TJIaHaX MMOMEIICHUH, BBIKpOIKax, mpu paboTe Ha KOMITbIOTEpE

HO]Zyltum 6O03MOIHCHOCNIb HAYHYUNMBCA!

Pemrate 3a7aun pa3HbIX TUIIOB, B TOM YHCIIE 33/1a41 MOBBIIIEHHON TPYJHOCTH;

BBIOMPATH ONTUMAJBHBINA METOJT PELICHUS 3a/1a41, pAaCCMaTpPHUBast pa3IMYHbIE METOIbI;
CTPOUTH MOJIENIb PELIEHUS 3aJjau, IPOBOINUTH JOKA3aTEIbHbIE PACCYKICHUS;

pemaTh 3ajgaud, TpeOymomue mnepedopa BapUaHTOB, MPOBEPKH YCIOBHM, BbIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;



AHAJIIM3UPOBATE U MHTCPIIPECTUPOBATL PE3YJIbTAThl B KOHTCKCTC YCJIOBUA 3alavu, BBI6I/IpaTB
peuICH, HC MPOTHBOPCUAIINC KOHTCKCTY,

NEPEeBOANUTH NPU PELICHUH 3a]aui WH(POPMAIMIO U3 OJHON (OPMBI B APYTyIO, MCIOJIB3YS MPH
HEOO0XOAMMOCTHU CXEMBI, TaOIUIbI, TpadUKu, AUArPaMMBI.
TI'eomempus

Buinycknux nayuumcs:

OnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: TOUKA, MpsAMasi, IUIOCKOCTb B IIPOCTPAHCTBE,
NapajuIeIbHOCTb U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEN;

pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (IpU3Ma, NUpPaMUJa, HPSIMOYTOJIbHBIN
napajuiesienumnen, Kyo);

n300pakaTh u3ydaemble (GUTYpBl OT PYKH M C TPUMEHEHHEM MpPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB;

nenath (BBIHOCHBIE) IUIOCKME YEPTEKM W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BHJ
CBEpXY, COOKY, CHUZY;

U3BJIEKaTh MH(POPMAIIMIO O IPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (PUTYpPaxX, IPEICTABICHHYIO
Ha 4epTeKax U pUCYHKAX;

pUMeHTh TeopeMy [Iudaropa nmpu BbIYMCICHUH IEMEHTOB CTEPEOMETPUUECKUX QUTYD;
HaXOOUThb OO0bEMBl M IUIOIIAAU TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAaHHUKOB C
MpUMEHEeHHEM (PopMyIT;

pacrno3HaBaTh OCHOBHBIE BUIbI TEJl BpallleHus (KOHYC, HIUIUHAP, cepa U map);

HaXoqUTh OOBEMBI M IUIOMIAJM TOBEPXHOCTEH MPOCTEUININX MHOTOIPAHHHUKOB M Tell
BpallleHUs ¢ TpUMeHeHneM (Gpopmyi.

HOJZyllum 603MOICHOCNTb HAYHUNMDBCA!

OnepupoBaTh NOHATHIMH: TOYKA, MPsSMasi, TNIOCKOCTh B MPOCTPAHCTBE, MapauICIbHOCTh H
MEPIEHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH;

MPUMEHSTH TS PEIICHHS 3a/1a9 TeOMETPHUYECKUe (DaKThI, €CIIN yCIOBUS IPUMEHECHHUS 3a1aHbI
B sIBHOU (opme;

pelaTh 3a/1a4d Ha HaX0XKJICHHE TEOMETPUICCKUX BETMUMH 10 00pa3IiaM WiIH aIlrOPUTMaM;
nenath (BBIHOCHBIC) TUIOCKHE YEepPTEKHW W3 PUCYHKOB OOBEMHBIX (PHUTYp, B TOM YHCIIC
pHUCOBAaTh BHJI CBEPXY, COOKY, CTPOUTH CEYCHUSI MHOTOTDAHHUKOB;

W3BIICKaTh, HWHTEPIPETUPOBATh W MPEOOpPa3oBBIBATh HHPOPMAIHMIO O TEOMETPUYCCKUX
¢burypax, npeJCTaBJICHHYIO Ha YepTexkax;

MPUMEHATh TeOMeTpruYeckue (aKThl ISl PEHICHUs 3a7ad, B TOM YHCIE MPEANOJIaratonimux
HECKOJILKO IIaroB peIIeHus;

OIHMCBIBATh B3aUMHOE PACIIOJI0KEHUE MPSIMBIX U TTIOCKOCTEH B TIPOCTPAHCTRE;
(bopMyHpOBaTh CBOWCTBA M MPU3HAKH (DUTYD;

JIOKa3bIBaTh T€OMETPUYCCKUEC YTBEPIKICHUS;

BJIQJICTh CTaHIAPTHOW Kiaccu(UKalueil mpoCTpaHCTBEHHBIX (GUryp (THpPaMHIIbI, MIPH3MBI,
napasuieNIeUIe Ib);

HAXOJUTh OOBEMBbI W IUIOMIAJUM TIOBEPXHOCTEH TI'E€OMETPUYECKUX Tel C NPUMEHEHHUEM

bopmyi;

BBIYUCIIATh PACCTOAHUA U YTJIBI B IIPOCTPAHCTBE.
BeKTOpLI H KOOpAUHATHI B IPOCTPAHCTBC

Buinycknux nayuumces:
OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHEM JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTRE;
HaXO0JIUTh KOOPJIMHATHI BEPIINH KyOa U MPSMOYTOJIbHOTO Napaelenunena

HO]Zyltum 6O03MOIHCHOCNIb HAYHYUNMBCA!

OHCpI/IpOBaTB MOHATHUAMA JCKApTOBBI KOOPAWHATBI B MTPOCTPAHCTBE, BCKTOpP, MOIYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAUHATBI BCKTOPA, YI'OJ MCKAY BCKTOpAMHU, CKAJAPHOC
MMPOU3BCIACHUC BEKTOPOB, KOJUIMHCAPHBIC BCKTOPHI;



HaxOJIUTh PACCTOSTHUE MEXAY ABYMs TOUYKaMH, CyMMY BEKTOPOB U IIPOU3BE/ICHUE BEKTOPA Ha
YHUCIIO, YIOJ MEXAY BEKTOPaMH, CKaJSIPHOE ITPOU3BEIEHUE, PACKIAAbIBATh BEKTOP IO IBYM
HEKOJIJIMHEAPHBIM BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

peraTh NpoCTeHINe 3aJa4i BBEACHUEM BEKTOPHOTO Oa3uca.
Hctopus maremaTuku

Buinycknux nayuumes:

OnuceiBaTh OTAEIBHBIE BBIJAIOIIMECS PE3YJIbTaThl, IOJYYEHHbIE B XOJE€ pPa3BUTHUS
MAaTE€MAaTUKU KaK HAyKH;

3HaTh NPHUMEpPbl MAaTEMaTUYECKUX OTKPBITUM M HUX aBTOPOB B CBA3U C OTEYECTBEHHOU H
BCEMUPHOU UCTOPUEH;

IIOHMMATh POJIb MATEMATHUKH B pazBuTnu Poccnn

HOﬂyqum 603MOIHCHOCNTb HAYHUNMBCA!

HpeI[CTaBJ'IﬂTI) BKJIaJ BBIIAKOIINUXCSI MAaTECMAaTHUKOB B pa3BI/ITI/IC MaTeMaAaTUKHU U UHBIX Hay‘IHI)IX
oOJacrei;

MMOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccum.
Memoowr mamemamuxu

Buinycknuxk nayuumcs:

[TpumeHATh U3BECTHBIE METOIBI TPU PEIICHUU CTaHIAPTHBIX MAaTEMATUYECKHUX 3a/1a4;
3aMeyaTh M XapaKTepU30BATh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B  OKPYXKaIOIIE
e CTBUTEIILHOCTH,

MPUBOJIUTH TPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJIC, B TOM YHCIE
XapaKkTepU3YIOINX KpacoTy M COBEPIICHCTBO OKPYKAIOWIETO0 MHpa W MPOU3BEIACHUI
HUCKYCCTBA

HOJZyllum 603MOICHOCNTb HAYHUMDBCA!

Hcnonp30BaTh OCHOBHBIE METOIBI  JIOKA3aTeNbCTBA, IPOBOJUTH JOKA3aTENbCTBO U
BBITIOJTHSATE ONPOBEPIKEHHE;

MPUMEHSTH OCHOBHBIC METO/IbI PEIICHHS] MATEMAaTHIECKUX 33/1a4;

Ha OCHOBE MaTeMaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOJIE XapaKTepU30BaTh KPacoTy H
COBEPILIEHCTBO OKPYXKAIOIIET0 MUPa U MTPOU3BEIACHUI HCKYCCTBA;

IIPpUMCHATDH HpOCTCfIIHHC IMporpaMMHBIC CPEACTBA MU DJICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTEMBI
IIpH pCIICHUNU MaTEMATUYCCKUX 3a7a4.

TemaTuveckoe MIIAHMPOBAHUE

10 kiacc
Tema K-Bo
4acoB
Bbruuciienus u npeodpa3oBaHus 6
TexkcToBBIE 321241 6
@OyHKUIMHU U TPadUKH 2
I'eomerpus 6
Hauasa Teopun BeposiTHOCTEH 2
Ypasuenusi. HepaBencrpa 6
Tpuronomerpus 4
IloBTOpEeHUHE 3
Hroro 35




TemaTnuyeckoe NJIAHNPOBAHHE
11 kaace

Tema

Koa-Bo
JaCOB

Broruunciienus. Pelienye TeKcToBBIX 3a/1a4.

DyHKIUH U rpadUKH.

IIpeoGpa3oBanue BbIPAKEHHUIA.

Pemienue ypaBHeHMii M HEPABEHCTB.

YpaBHemm U HEPABCHCTBA, COAECPKAIMEC HEU3IBECTHOC MO 3HAKOM MOAYJIsA

YpaBHeHHUS] H HEPABEHCTBA € IapaMeTPaMH U CIIOCO0BI MX pelIeHus!

Pemenue reOMETPUYECCKHUX 3adaY

DJIeMeHThl KOMOMHATOPUKHU, CTATUCTHUKH M TEOPUHU BEPOSITHOCTEM

IloBTOpEHHE

HTorosoe rectrupoBanue
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