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AnantupoBaHHas paboyas mporpamma I10 anredpe U reoMeTpuu pa3paboTaHa ajisi oOydeHHsS B
9 kmacce MyHununansHoro  obpa3zoBarenpbHOro  yupexaeHuss  CapaeBckas CpenHsist
o01ieo0pa3oBaTeIbHAS IIKOJIA C YYETOM:
- @enepanpHoro 3akoHa «O0 oOpazoBanmm B Poccuiickoit @enepamum» or 29.12.2012 Ne 273-D3;
- [TocranoBnenus ['maBHOro rocyaapcTBeHHOro canutapaoro Bpauya Poccutickoit @enepamuu ot ot 10
uionss 2015 roma N 26 «O6 ytBepxkaenun CanlluH 2.4.2.3286-15 "CanuraphHo-
SMUIEMHUOJIOTHYECKHE TpeOOBaHUS K YCIOBHUSIM M OpraHuM3alud OOy4YeHHs W BOCHHTAHUS B
OpraHu3aluaX, OCYIECTBISIOMNX 00pa30BaTEIbHYIO ASSITENBHOCTD 10 aalTUPOBAHHBIM OCHOBHBIM
o01ieo0pa3oBaTeNbHBIM [IpOrpaMMaM Il OOYYalOIUMXCS C OrPAaHMYEHHBIMH BO3MOXKH OCTSIMU
310POBbSI»

- ATanTHPOBaHHOW OCHOBHOHM 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHUs
s nereit ¢ 31TP(3anepskkoii necuxuueckoro pazsutusi) MOY Capaesckas COLLL
- Yuebnoro mmana MOY Capaesckast COLL na 2023-2024 y4yeGHbIi TOI.

Pabouas nporpamma npennasnauena ais yqamuxcs ¢ 3[1P (3axep:xkoit ICHXUUECKOTO pa3BUTHS),
o0yyaronmxcs Mo aJanTHPOBAHHBIM OCHOBHBIM 00I1€00pa30BaTeIbHBIM IIPOrpaMMaM, COCTaBJIeHa C
y4eTOM MHJIUBUIYaJbHBIX BO3MOXXHOCTEH, ypOBHS PabOTOCIOCOOHOCTH, COCTOSIHUS 310POBbS eTei
C OrPaHUYEHHBIMU BO3MOYXKHOCTSIMU 3/J0POBbSI.

VYuammecs ¢ 3[IP - 310 netu, uMermue HEAOCTaTKH B ICHXOJOTMYECKOM Pa3BUTUU (KOTOpbIE
MOTYT NOBJIEYb MPOSIBICHUE BTOPUYHBIX HAPYILICHUH: pedH, SIMOLMOHAJIbHO-BOJIEBOM Cephl U T. II.),
noareepxaeHHbie [IMITK u npensiTcTByromnme noay4eHuto o0pa3oBanusi 0€3 Co3AaHusl CIel MaIbHBIX
ycnouil. [loaToMy nanHas pabodasi mporpamMma MpeaycMaTpUBaeT WHAMBUAYAIbHBIA MOAXON K
Ka)KJIOMY Y4E€HUKY, THOKOCTb IpU BEIOOpE METOIMKH IIPOBEAEHHS YpOKa, 00bEMa IOMAaIIHUX 3aJJaHUH,
1pu BbIOOpE (POPM KOHTPOJIS U OLICHKH 3HAHUHM ydaluxcs.

ITpu BeIOOpE cHCTEMBI 00yUEHHs IS peain3aluu padbouyeil mporpaMMbl  yUHUTHIBAINCH!

-pekomenganuu [IMITK

-crerQuKa mpenoAaaBaHus npeaMeTa g 00yqaromuXcsl ¢ 3aJJepKKOM MCUXUYECKOTO Pa3BUTH L.
- 0COOEHHOCTHU Pa3BUTHS MO3HABATEIbHON U Y4eOHOM nesTenbHocTH oOydaroumxcs ¢ 311P.

© 3amensICHHBIW TEMIT JTMOO HEPaBHOMEPHOE CTAHOBJICHHE TT03HABATEIILHOU ICSITEIBHOCTH;

© nuzkuii yposenb passuths BIID (MblieHne, peub, BHUMaHHE, TaMSTh, BOCTIPUSATHAE U 1P.);

© ncuxuyeckas UCTOIAEMOCTb, HU3Kasi YMCTBEHHAs1 pa00TOCIIOCOOHOCTH;

© napyuenus peuw;

© cnabast chopMHUPOBAHHOCTH METKOW MOTOPHUKH;

© HenmoctaTouHasi cHOPMUPOBAHHOCTD KOOPAWHAIMH JBH)KEHU U OPUEHTH POBKHU B TIPOCTPAHCTBE

Y BPEMEHH;

© napyuieHUs B OpraHu3aluy JesTeIbHOCTH W/UIU TIOBEICHUS;

© HU3KMIT YPOBEHB NPOU3BOJIBHOK CAaMOPETYJISILIUY.

PabGouas mnporpamMMa BKIIOYaeT B ceOd KOPPEKIMOHHO-PAa3BUBAIOLIYI0 paboOTy Ha YpOKE,

HaIPaBJICHHYIO HA peaIn3aluio 0CoObIX 00pa3oBaTenbHbIX MOoTpedHOoCTeH yuamnmxcs ¢ 3I1P.

IIporpamma paccuntana Ha 204 4. Ha usydyeHuwe nmo yuyeOHOMY ILIaHY BBIJIEICHO B
Henento 4 yaca Ha anredpy u 2 yaca Ha T€OMETPHIO.



Hcnonvzyemvrit YMK:

Y4eOonuxn Y4eOHbIe mocoous MeTtoguveckune mocooust
JnpakTuyeckre MaTepuaibl
o anredpe 9 Knacc apT. Ypoku anreOpsr B 9 kimacce. Kuura ais
«Anrebpa 9 xmacc»- JL.U. 3BaBuuy, yuaurens :B.1.)Koxos, JI.b.KpaiineBa;
10.H.Maxkapsrues, H.B.JlbsikoHOBa — [Tocobue «Mertoauueckue
H.I''Munntoxk u 1p.; 3. K3amen 2015 pekomenaamnuu JI. C. AranacsiHa, B.
noj pen. C.A. JIMIaKTHYECKHE ®. byrysoB wu gp— M.
Temsaxkosckoro  M.; MAaTEepHAIBI 10 aredpe ITpocsemenne, 2014.
[Ipocsemenue, 2014r s 9 xmacea / B I"aBpuitoBa H.®. [Toypounsle
YKoxos. IO H. pa3paboTKH MO reoMeTpuu: 9 Kiacc.
Maxapsrues, H.I'. - 2-e u3A., mepepab. u jgom. - M.:
MHHTIOK. — M.: BAKO, 2010. - 368 c.
[Ipocsewmenue, 2010

Hcnonvzyemvrit YMK:

Y4eOHUKH Y4eOHble mOcOOUs MeTtoauyeckue nocoous
I'eomerpus 7-9 JlnnakTuyeckue MaTepuaisl, [Tocobue «Metonuueckue
kimaccsl JI. C. atopel b.I'. 3uB, B.M. Meiinep ; pekomenganuu JI. C.
AranacsH, B. @. M.: [Ipocsemienue, 2015rox; ArtanacsiHa, B. @. byTty30B
byry3oB u 1p. — M.: u np.— M.: IIpocsenienue,
[IpocBemienue, 2014.

2015;

[IpeanouTuTenbHBIMU BUAAMU ACATEIBHOCTH SIBISIOTCS CIACAYIOLIHUE:
e YCTHBIN OTBET,

MHUCHEMEHHBIN OTBET,

nepeckas,

3aroyiHeHNe TaOluIbI,

noadop NpUMEpOB,

paboTa 110 ajropuT™my,

COCTaBJICHUE MJIaHa.

[Ipennonaraercs oCylIecTBIEHUE MPOMEXYTOUHOTO KOHTPOIISL B Pa3HBIX (popMax:
e YCTHBIN OTBET,
e IIMCHMCHHBIN OTBET,
e TECTUPOBAHUE,
e caMocCTosITelbHas paboTa




Pasznea 1. Ilinanupyemblie pe3yJibTaThl H3Y4YeHUs] Y4eOHOI 0 MpeaMeTa.

JIMYHOCTHBIE:

® [aTpUOTU3M, yBaxeHue K  OTedectBy, K  NpOUUIOMY U  HaCTOSIIEMY
MHOTI'OHALlMOHAJILHOr0 Hapoaa Poccuu, 4YyBCTBO OTBETCTBEHHOCTM M jaoJsra mnepex PomuHoit;
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS K CAaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE
MOTHBAIIMH K OOYYCHUIO U TIO3HAHUIO;

® TOTOBHOCTH M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY H TIOCTPOCHHIO JalibHEHIIEH
WHJIMBUAYaJbHOW TpaeKTOpuu OOpa3oBaHWs Ha 0a3e OPHEHTHPOBKH B MHUpE Tpodeccuit u
Mpo(EeCCHOHAIBHBIX TPEANOYTEHUH, C YYE€TOM YCTOMYMBBIX ITO3HABATEIBHBIX HHTEPECOB;
(hopMHUpPOBaHHE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO TIOBEACHHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IOCTYNKaM; 3HAHHME OCHOBHBIX HOPM MOpAJH,
HPaBCTBEHHBIX, TYXOBHBIX UJI€AJI0B;
cOpPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO; YBAKHTEIBHOIO OTHOIIEHUS K
TPYyNYy, HAJTMYUE ONBITA YYACTHS B COUUAIIBHO 3HAYMMOM TPYAE;

e chOPMHPOBAHHOCTh II€JIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAayKH W OOIIECTBEHHOW IPAKTHKH; OCO3HAHHOE, YBAXKHUTEIBLHOE H
T00pOXKEIaTeNbHOE OTHOIICHUE K IPYTOMY Y€JIOBEKY, TOTOBHOCTh M CIIOCOOHOCTD BECTH JHAJIOT
C IPYTUMHU JIFOJIbMU U JOCTUTaTh B HEM B3aWMOIOHUMAHUS;

OCBOEHHOCTD COIIMAJIbHBIX HOPM, ITPaBUJI TIOBE/ICHMUS;

® yyacTHe B IIKOJHHOM CaMOYIIPABJICHUH M OOIICCTBEHHOM KM3HHU B IIpE/iesiaX BO3pa CTHBIX
KommeTeHnui (popMUpOBaHHE T'OTOBHOCTH K YYaCTHIO B IPOILIECCE YITOPSIOUYCHHUS COI[HATIbHBIX
CBS3€H M OTHOIIECHWW, B KOTOpPHIE BKJIOUEHBI U KOTOpHIE (OPMHUPYIOT CaMHU ydalluecs;
BKJIIOUEHHOCTh B HEMOCPEICTBEHHOE Tpa)XJaHCKOE Y4YacThe, TOTOBHOCTh YYacTBOBaTh B
JKU3HEIEATCILHOCTH MOAPOCTKOBOTO 00 ILECTBEHH OO 00bEIUHEHHS, MPOAYKTUBHO
B3aUMOJICHCTBYIOIIETO C COLUAIIBHOM CPENOi;

e HHTEpUOpHU3AlMS  IEHHOCTEH  CO3MJATEIBHOTO  OTHONIEHWS K  OKpY’Karoleh
JIEHCTBUTEILHOCTHA, I[€HHOCTEH  COLUMAJIBHOTO  TBOPYECTBA, IEHHOCTH MPOJYKTHBHOM
OpraHU3alMi COBMECTHOM JIESITEIbHOCTH, CAMOPEATM3alMK B TPYIIIE U OPraHU3alH, IEHHOCTH
«Ipyroro» Kak paBHOINPABHOTO TMapTHepa, (OPMUpPOBAHHE KOMIICTCHIIMM  aHaiM3a,
MPOCKTUPOBAHUS,  OpraHU3aIlMU  JEATEIbHOCTH, pEePICKCHH  HU3MEHEHUH,  CI0COOOB
B3aMMOBBITOIHOT'O  COTPYJHUYECTBA, CHOCOOOB peajau3alud COOCTBEHHOTO  JIMJIEPCKOro
TOTEHIINAIA);
cOpPMHPOBAHHOCTh IIEHHOCTH 3JI0POBOTO M 0€30MacHOro 0opasa KM3HU.

INPEAMETHBIE:

Harypanpasie yncia. Ipodu. PanmonanpHble yncna

BbInycKHUK HaydHUTCS:

MMOHUMATh OCOOCHHOCTH JECATHYHON CHUCTEMbI CUUCIICHUS;

OMEPUPOBATH NOHATUSIMH, CBI3AHHBIMU C JIEIUM OCTbIO HaTypaJIbHbIX YHCET,

BBIPAXKATh YMCJIAa B DKBUBAJEHTHBIX (hopMax, BEIOMpas HanOosee MOIXOSIIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYyalluu;

CpPaBHUBATh U yIOPSAAOYNBATH PALlMOHAJIbHBIE YHCIIA;

BBINIOJHATH BBIYHUCIIEHUS C PALIMOHAJIBHBIMU YHMCJIAMH, COUYETAs] YCTHBIE U TUCbMEHHBIE MTPUEM b
BBIYMCIICHU, IPUMEHEHUE KaIbKYJIATOPA;




UCII0JIb30BaTh MOHATHUSA U YMEHUs, CBA3aHHBIE C IPOMOPLUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH,
B XOJI€ pEUIeHHs MaTeMaTHUYeCKHUX 3aJad M 3a4ad M3 CMEXKHBIX IPEIMETOB, BBINOJHATH
HECJIOKHbIE IPAKTUYECKUE paCUEThI.

BbIIyCKHUK MOTYYUT BO3MOXKHOCTB!

MIO3HAKOMHTbHCS C MO3ULIMOHHBIMHU CUCTEMAaMH CUMCIICHHUS C OCHOBAHUSAMH, OTIMYHBIMU OT 10;
yriIyOuTh U Pa3BUTh NPEACTABICHUS O HATYPAJIbHBIX YHCIAX U CBOWCTBAX ACITMMOCTH;
HAYYHUTHCS MCIOJIb30BaTh MPUEMBI, PalliOHATN3UPYIOIINE BEIUHCICHNUS, TPHOOPECTU MTPUBBIUKY
KOHTPOJIMPOBATH BHIYMCIIEHUS, BBIOMpAsk MOAXOASAIINN A CUTyallld Coco0.

JleliCTBUTENLHBIC YU CIA

BbInyCKHUK Hay4IUTCSL:

HCIOJIb30BaTh HaYaJIbHbIE MPEACTABJIEHUS O MHOYKECTBE 1€ CTBUTEIIbHBIX YHCET;

OIEpUPOBATh MOHATHUEM KBAJPATHOT O KOPHS, IPUMEHATH €r0 B BHIYMCICHUAX.

BbIIyCKHUK MOTYYUT BO3MOXHOCTB!

Pa3BUThH MPECTaBICHUE O YHCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX J0 JCHCTBUTEIbHBIX
YHCeJT; O POJIM BBIUMCIIEHUH B IIPAKTUKE;

Pa3BUTh U yrJIyOUTh 3HAHMS O JECSITUYHOHN 3amucu AEHCTBUTEIbHBIX YMced (IepUOAUYECKUE U
HEeNepuoandecKue 1podn).

W3mepenus, puOIMKEeHNs, OLIEHKH

BbinyckHUK Hay4dUTCSL:

UCIIOJIb30BaTh B XOZAE PpEIIeHUS 3a7ay JJIEMEHTAapHble NPEACTABICHUS, CBS3aHHbBIE C
IpUOIKEHHBIMU 3HAYCHUSMU BEJIMYHH.

BbInyCKHUK MOJIYYUT BO3MOXKHOCTB!

MOHSATh, YTO YWCIOBBIE JAHHBIE, KOTOPbIE HCIOJIb3YIOTCA JJISI XapaKTEPUCTHUKU OOBEKTOB
OKPY’)KaIOIIEro MHpa, SBISIOTCA MPEUMYILIECTBEHHO MPUOMMKEHHBIMU, 4YTO IO 3alHCH
NpUOIMKEHHBIX 3HAUEHUH, COlepKAIUXCsl B MH(OOPMALIMOHHBIX UCTOYHHKAX, MOXKHO CYJIUTh O
MOTPEIIHOCTH MPUOIMKECHUS;

MOHATh, YTO TOTPEHIHOCTh pe3yidbTaTa BBIYUCICHUH JOJDKHA OBITh COM3MEpPHMa C
MOTPEIIHOCTHIO UCXO/IHBIX TAHHBIX.

Anredpandeckue BbIpaKeHUS

BbInyCKHUK Hay4dUTCSL:

ONEepUpOBaTh MOHITUSMU «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOdpa3oBaHUe», peliaTh 3aJadH,
cozepxalire OyKBEHHbIE JaHHbIE; padoTaTh ¢ (hopMyIamu;

BBINOJIHATH MPE0OPA30BaHMs BBIPAKEHHM, COACPKAIIMX CTEMEHU C LEJIBIMH TOKa3aTesIMU U
KBaJIpaTHbIE KOPHH;

BBINOJIHATh TOXKIECTBEHHBbIE IPEOOpa30BaHUS PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE INpaBUII
JeUCTBUIM HaJl MHOTOWIEHAMHU U alnredpandecKuMu Ipo0sIMu;

BBIIOJIHSTH PA3JI0’KE€HHE MHOTOWIEHOB HA MHOXKU TEJIH.

BbIIyCKHUK NOTYYUT BO3MOXXHOCTh HAYUUThCSL:

BBIIIOJIHATh MHOI'OLIIATOBBIE NTPE0OPa30BAHMSI PAllMOHATIBHBIX BBIPAXKEHUN, MPUMEHS S [IUPOKUM
Habop crocoOoB U NPUEMOB;

IPUMEHATh TOXIECTBEHHbIE MpeoOpa3oBaHMs Ul PEILCHUs 3aJad W3 pa3IndHbIX pPa3/ieloB
Kypca (Hampumep, Ui HaXOXKACHUs HauOOJIbIIer O/HaMMEHbIIIEr0 3HAaYEHUS BBIPAKEHUS).
YpaBHeHus

BbInycKHUK Hay4YUTCSL:

pelaTh OCHOBHBIE BH[bl pAal[MOHAJbHBIX YpaBHEHHI C OJHOM MEpEMEHHOH, CUCTEMBI JIBYX
ypaBHEHHI C ABYMsI IEpEMEHHBIMU;

MOHUMAaTh ypaBHEHHE KaK Ba)KHEHIIYyI0 MaTEMaTH4EeCKyl MOJAENb JJIsl ONMHCAHUS U M3ydCHHS
Pa3sHOOOPA3HBIX PEANbHBIX CUTYAIlM, pelIaTh TEKCTOBBIC 3a/1a4H adre0panyecKiuM MEeTO0M;
NPUMEHATh TpaduuecKue NpeACTaBICHUS sl WCCICJOBAHUS YPaBHEHUH, MCCIEAOBAaHUS U
pelleHusl CUCTEM YPaBHEHUH C IByMS II€PEMEHHBIMU.

BbINyCKHUK MOTYYUT BO3MOXHOCTB!




OBJIAJIETh CIELHMAIBHBIMU MPUEMAMU PELIECHUST YPABHEHUN U CUCTEM YpPaBHEHUM; YBEPEHHO
IIPUMEHSATH alnmnapaT ypaBHEHHUH I pelleHus pa3Hoo0pa3HbIX 3a7ja4 U3 MaTeMaTHKH, CMEKHBIX
MPEIMETOB, TPAKTUKH;

MPUMEHATh I'paduuyecKue MPeACTaBICHUS JJI UCCIe0OBaHUS YpaBHEHHH, CUCTEM ypaBHEHUH,
cofepyKainx OyKBEHHbIE KO3 (DUIIHCHTHI.

Hepasencrtsa

BrIlTyCKHUK Hay4uTCS:

MMOHUMATh U NPUMEHSITh TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHbBIE C OTHOIIIEHHEM HEpPaBEHCTBA,
CBOMCTBA YHMCIIOBBIX HEPABEHCTB;

pelaTh JIMHEHHbIE HEpaBEHCTBA C OJHOW MEPEeMEHHOM M MX CHCTEMBI; pelllaTh KBaJpaTHBIE
HEpaBEHCTBA C OMOPOil Ha rpaduyecKkrue MpeICTaBICHIS,

MPUMEHSTh anmnapaT HEpaBEHCTB I PEHICHUS 3a/1ay U3 Pa3IM4HbIX pa3/iesioB Kypca.
BrInyCKHUK MOTYYUT BO3MOKHOCTh HAYUHUTHCS:

pa3HOOOpa3HBIM TpHEMaM Jl0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHATH ammapar
HEpaBEHCTB [JIsI pPEUIeHHUs pPa3HOOOpa3HBIX MaTEeMaTHUECKHX 3aJad U 3a/Jad U3 CMEXKHBIX
IPEeIMETOB, IPAKTUKH;

MPUMEHSTh rpaduuecKue MPeaCTaBICHUs I UCCIEeA0BAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB,
copepxaiux OyKBeHHbIE K03 (PULIUEHTHI.

OcuoBHble noHaTust. Yuciaosble QyHKIINT

BolnycKHUK HayuuTCS:

NOHMMAaTh W HCIOJIb30BAaTh (DYHKIMOHAJIbHBIE MOHSATUS U SI3bIK (TEPMHUHBI, CHUMBOJIHYECKHE
0003HaYCHUSA);

CTpOUTh I'paUKHU 3JIEMEHTAPHBIX (YHKIMM; HCCIeloBaTh CBOWCTBA YMCIIOBBIX (YHKIHMHI Ha
OCHOBE M3y4Y€HUS MMOBEEHUS UX I'paUKOB;

MMOHUMAaTh (PYHKIIMIO KaK BaKHEHIIYI0O MaTEeMAaTUYECKYI0 MOJEib JJIsl ONUCAHUs MPOLECCOB U
SBIICHUI OKPYKAIOIIEro MHpA, MPUMEHATh (QYHKIMOHANBHBIA S3BIK [ ONUCAHUS U
WCCIIEZIOBAHUS 3aBUCUMOCTEH MEeX Ay (PU3MUECKUMHU BETMIUHAMHU.

BrITyCKHUK MOTYYUT BO3MOKHOCTh HAYUHUTHCS:

MPOBO/IUTH MCCIIEZIOBAHUS, CBSI3aHHbIE C M3yUYEHHEM CBOWCTB (YHKIHUN, B TOM YHCIE C
WCIOJIb30BAHUEM KOMITBIOTEPA; HA OCHOBE TPa(UKOB HM3YYEHHBIX (PYHKIHHA CTPOUTH Oojee
CIIO’KHBIE IpaguKH (KyCOUHO-3aJaHHbIE, C «BBIKOJIOTHIMUY» TOUKAMH U T. I1.);

WCIOJIb30BaTh (YHKIMOHANbHBIE TIPEICTABICHUS W CBOMCTBA (YHKUMH Ui pelIeHUs
MaTeMaTUYECKUX 3aJ1ay U3 Pa3IM4HbIX Pa3/esioB Kypca.

YucnoBble NOCIEI0BATENEHOCTH

BrlllyCKHUK HayuuTCS:

NOHMMAaTh M HCIHOJb30BaTh S3BIK  IOCJIEAOBATENFHOCTEH (TEPMHMHBI, CHMBOJIMYECKHE
0003HaYCHUSA);

NPUMEHATh (OPMYJIbI, CBSI3aHHBIE C ApU(PMETHUYECKON U TE€OMETPUYECKOW mporpeccuei, u
anmnapat, cQOpMHUPOBAHHBIM MPH U3yYEHUU APYIUX pas3fesioB Kypca, K PELIeHUIO 3a7ay, B TOM
4HClie C KOHTEKCTOM U3 peabHOM JKU3HHU.

BbINyCKHUK MOTyYUT BO3MOKHOCTh HAYUUTHCS:

pemaTe KOMOMHUPOBAHHBIE 33a/layl C MpUMEHEHHeM (OpMyJ n-ro ujieHa U CyMMBI IEpBBIX N
YIEHOB apu(PMETHUYECKOH M T'e€OMETPUYECKOM MpOrpeccuy, MPUMEHss IpH 3TOM ammapar
YpaBHEHUI U HEPABEHCTB;

MIOHUMAaTh apU(METHUYECKYI0O M TE€OMETPHUYECKYIO0 MPOrpeccHi0 Kak (PYHKIMHM HaTypaJbHOrO
apryMeHTa; CBSA3bIBATh apU(METHUECKYIO MPOTrPECCUI0 C JMHEHHBIM POCTOM, F€OMETPUYECKYIO
— C 3KCIIOHEHIIUAIbHBIM POCTOM.

OnucarenbHas CTATUCTUKA

BbITyCKHUK Hay4YWTCsl HMCHOJB30BaTh MPOCTEHIIME CHOCOObl MpENCTaBICHUs U aHajlu3a
CTaTUCTHYECKUX JTAHHBIX.




BBINTyCKHUK TOJIYYUT BO3MOXKHOCTH MPUOOPECTH MEPBOHAYAIBHBIA OIBIT OpraHU3aIuu coopa
JAHHBIX TIPH TIPOBEICHHUU OMpOCa OOMIECTBEHHOTO MHEHHS, OCYIICCTBISATh WX aHaJM3,
MPEICTABIATh PE3YJIbTATHI OMPOCA B BUE TaOJIHIIbI, JUATPAMMBI.

CnyJaiiHple COOBITHS U BEPOSITHOCTD

BrIITyCKHUK HAyYUTCS HAXOIUTh OTHOCHTEIIBHYIO YaCTOTY M BEPOSITHOCTD CIIy4aliHOT'O COOBITHS.
BBIITyCKHUK MOJTyYUT BO3MOKHOCTH IIPHOOPECTH OIBIT ITPOBEICHUS CIIyUYaHBIX 3KCIIEPHUMEHTOB,
B TOM YHCJIC C TOMOIILI0 KOMITBIOTEPHOTO MOJICIMPOBAHUS, HHTEPIPETAIIUH UX PE3YJIbTAaTOB.
Komb6unaTopuka

BrImmycKHUK Hay4duTCsl pemaTh KOMOMHATOPHBIE 3a7a4i HAa HAaXOXACHUE YHCla O0OBEKTOB WM
KOMOMHAIHA.

BEINTyCKHHK MOYYUT BO3MOXKHOCTh HAYYHUTHCS HEKOTOPHIM CIEIUATBHBIM MpUEMaM PEIICHUS
KOMOMHATOPHBIX 3a]ady.

Harmsganast reoMerpust

BBINTyCKHUK HAYIUTCS:

pacmo3HaBaTh Ha 4YepTeXaxX, PHUCYHKax, MOJAEISIX M B OKPYXKAIOIMEeM MHUPE IUIOCKHE H
MPOCTPAHCTBEHHBIE T€OMETPHUECKUE DUTYPHI;

pacro3HaBaTh pa3BEPTKHA KyOa, MPSIMOYTOJBHOIO IMapauiesenuiesaa, MpaBuIbHOW TTHPAMUIEI,
[WIMH]IPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOIBHOTO MMapaJUICIICIIUTIEA;

OIPECNATh 10 JIMHEWHBIM pa3MepaM pa3BEPTKU (QUTYPHI JUHEHHBIE pa3Mepbl caMoil (UTypPBI U
Ha000pOT;

BBIYHCIISATE 00BEM MPSAMOYTOJIBHOTO MMapaJIICIICITHUITC/IA.

BrITyCKHUK MOTyYUT BO3MOKHOCTB!

Hay4YHUTHCS BBIUUCISATH 00BbEMBI TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYDP, COCTABICHHBIX U3
MPSIMOYT OJILHBIX TMapasijIeNIeUIeIOB;

yriayOUTh U Pa3BHUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX I'EOMETPUUYECKUX (PUTYPaX;
HAYYUTHCS MPUMEHSTH TOHSATUE Pa3BEPTKU IS BHIIOTHEHUS MPAKTUIECKUX PAacUETOB.
IeoMerpuyeckre GUTYPEI

BBITTyCKHUK HAYIUTCS:

MOJIb30BAThCS SI3BIKOM TEOMETPHH ISl OMHCAHHS TPEIMETOB OKPYXKAIOMIETO MHpa W WX
B3aMMHOTO PaCIIOJI0KEHHUS,

pacro3HaBaTh W H300pakaTh HA 4YepTekax M PUCYHKAX TeOMETpUUYECKHe (QHUTYPBI H UX
KOH(UTYpanuu;

HAXOJWUTh 3HAYCHUS IUJIMH JMHEHHBIX JJIEMEHTOB (PUTYp M MX OTHOUICHUS, T'PAIyCHYI0 Mepy
yraoB oT 0mo 180, mpuMeHsisi ompeneneHus, CBOMCTBA M NMPU3HAKU (PUTYp M UX DJIEMEHTOB,
oTHoOIIeHUS HUTYp (PaBEHCTBO, MOA00HUE, CHMMETPHH, TTIOBOPOT, IMapaslIelbHBIA IEPEHOC);
OIEepUpOBaTh C HAYAIBHBIMH TIOHSATHSIMH TPUTOHOMETPUU W BBIMOJHATH JJIEMEHTapHBIC
orepanuu HaJ QYHKIHSIMH YTIIOB;

pemath 3aa4u Ha JOKa3aTelIbCTBO, OMUPAsICh HAa M3YUYCHHBIE CBOMCTBA (PUTYP M OTHOIICHUM
MEXIy HUMHU U IPUMEHS S U3y4E€HHBIE METO/IbI 10Ka3aTEIbCTB;

pelaTh HECIOKHBIC 3aJa4yd Ha MOCTPOCHUE, IPUMEHSS OCHOBHBIC aJTOPUTMBI TOCTPOCHHS C
MIOMOIIBIO TUPKYJIS U JTMHCHKH;

peuaTh MPOCTEHIKE MNIAHUMETPUISCKUE 3a/1a4l B IPOCTPAHCTBE.

BrITyCKHUK MTOTyYUT BO3MOKHOCTB:

OBJIAJIETh METOAAMHU PEIICHUsS 3aJa4 Ha BBIYHCICHHUS M JI0KA3aTEIbCTBA: METOAOM OT
MPOTUBHOT'O, METOAOM IMO00UsI, METOJIOM Tepedopa BapHaHTOB M METOJIOM T'€OMETPUYECKHUX
MECT TOYEK;

MPUOOPECTH OIBIT MPUMEHEHUS alreOpanyeckoro U TPUTOHOMETPHUESCKOTO ammapara ¥ HJeH
JBIDKCHUS TIPH PEIICHUU T€OMETPHUUCSCKUX 3a]1a4;

OBJIAJICTh TPATUIIMOHHOW CXEMOW pEIIeHUs 3a7Jad Ha TMOCTPOCHUE C TMOMOIIBIO IUPKYIS U
JTIMHEHKN: aHaJIn3, TOCTPOCHHUE, JOKA3aTeILCTBO U U CCIICIOBAHNCE,




HAy4YUTbCs peIlaTh 3a1a4d Ha IOCTPOEHHE METOJOM I'€OMETPUYECKOr0 MeCTa TOUEK U METOAOM
moo0us;

pPUOOPECTH ONBIT HCCIEIOBAaHHUA CBONCTB IUIAHUMETPUYECKUX (UIYP C  IOMOILBIO
KOMIIBIOTEPHBIX [TPOI'PAMM;

IPUOOPECTH OMBIT BBHINOJHEHUS MPOEKTOB MO TeMaM «l'eomeTpuueckue npeodpa3oBaHHs Ha
ockocTn, «IlocTpoeHne oTpe3koB 1o hopmyiey.

H3MepeHne reoMeTpUueCcKUX BEITUYUH

BbInyCKHUK Hay4dUTCSL:

HCIIOJIb30BaTh CBOMCTBA M3MEPEHMS JUIMH, IJIOIIAJCH W YIJoB IpPH pEUNIeHWH 3a]ad Ha
HAaxO0XE€HUE IJIMHBI OTPE3Ka, JIMHBI OKPYKHOCTH, JJIMHBI YU OKPYKHOCTH, I'PalyCHOU MeEphI
yria,

BBIUMUCIIATH IUJIOAAM TPEYrOJIbHUKOB, IMPSIMOYTOJIbHHMKOB, MapajieslorpaMM-MOB, Tpamneuui,
KpPYTOB U CEKTOPOB;

BBIYUCIIAATD JIMHY OKPY>KHOCTH, JUIMHY AYT'H OKPYXHOCTH;

BBIYUCIIITh JUIMHBI JIMHEWHBIX 3JIEMEHTOB (DUIYyp M HX YIUIbl, UCHOJb3Ysl (POPMYJIbI JJIMHBI
OKPYXHOCTH U JUTMHBI YTH OKPYKHOCTH, (OpMYJIbI IIOLanel puryp;

pelaTh 3a7ayd Ha J0Ka3aTeJIbCTBO C MCIOJIb30BaHUEM (DOPMyJI AJMHBI OKPY>KHOCTH M JJIMHBI
IYT'H OKPY>KHOCTH, (popMyJI IuIoImaneil Gpuryp;

pemarh MpPaKTUYECKHE 3aJadyd, CBSA3aHHbIE C HAXOXICHHUEM TI'E€OMETPHYECKHX BEJINYUH
(ucnomnb3ys MpU HEOOXOIUMOCTH CIIPABOYHUKU M TEXHUUECKHE CPEICTBA).

BbIIyCKHUK ITOTY4YUT BO3MOXHOCTb HAYUUThCS:

BBIUUCIIATh IJIOMIAAM  (UIYp, COCTABJICHHBIX M3 JABYX MIJIM 0OoJjiee NPAMOYIOJbHUKOB,
[apajIeJorpaMMoB, TPEYT OJIbHUKOB, Kpyra M CEKTOPa;

BBIYUCILITh IUIOIIAJYM MHOIOYIOJIBHMKOB, HCIIOJb3ysl OTHOIICHHWS PpPAaBHOBEIMKOCTH W
PaBHOCOCTABJIEHHOCTH;

MPUMEHAThH alreOpandyeckuil 1 TPUTOHOMETPUYECKUI anmnapaT U UJeH ABMKEHUS MPU peIIeHUH
3aJla4 Ha BBIYMUCIICHHE IUIOMIA 1€ MHOTOYT OJIbHUKOB.

KoopauHatsl

BbInyCKHUK HayIUTCSL:

BBIYUCITh JJIMHY OTpE3Ka IO KOOpAWHATaM €ro KOHIIOB; BBIYUCIISATH KOOPAMHATHI CEPEANHBI
OTpE3Ka;

HCIIOJIB30BaTh KOOPANHATHBIN METO/ i1 U3y4EHHUsI CBOMCTB MPAMBIX U OKPYKHOCTEH.
BBIITyCKHUK ITOJIy4UT BO3MOKHOCTB!

OBJIaJIETh KOOPJMHATHBIM METOJIOM PEIIEHUS 3a]1a4 Ha BBIUUCIICHUS U J0KAa3aTENbCTBA;
IPUOOPECTH OIBIT UCIOIb30BAHUS KOMIBIOTEPHBIX MPOrpaMM JJI aHajIM3a YacTHBIX CIydaeB
B3aMMHOI'O PaCIIOJIOKEHUS OKPY>KHOCTEH U NPSMBIX;

IPUOOPECTH OMNBIT BHIMOIHEHUS NPOEKTOB Ha TeMy «lIpuMeHeHne KoOpaAMHATHOrO MeToja MpU
peLlIeHNY 3a7a4 Ha BBIYMCIIEHUS U 10Ka3aTeNIbCTBAY.

BekTopsl

BbinyckHUK HaydUTCSL:

OllEpUpOBaTh C BEKTOpaMH: HAXOAUTb CYMMY U pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
reOMEeTPUYECKH, HAXOAUTh BEKTOP, PABHBIN IPOU3BEICHUIO 3alaHHOI O BEKTOpa HA YU CIIO;
HaxXOJMUTh I BEKTOPOB, 3aJlaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPAMHATHI CyMMbI U
pa3HOCTH JIBYX U 00jiee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHUS BEKTOpa Ha YUCIO, IPUMEH SIS
IIpU HEOOXOMMOCTH COYETATENIbHBINA, NEPEMECTUTENbHBIN U paclpeaenuTeIbHbII 3aKOHbI;
BBIYUCIITh CKaJLIPHOE IMPOMU3BEACHUE BEKTOPOB, HAXOAWTh YIrol MEXIY BEKTOPaMHU,
YCTaHABIMBATh EPIEHAUKYIIPHOCTh MPSIMBIX.

BbIIyCKHUK TOTYYUT BO3MOXKHOCTB!

OBJIaIETh BEKTOPHBIM METOJIOM Il PEILIEHUS 3a]a4 Ha BBIUMCIICHUS U 10Ka3aTeIbCTBA;
MPUOOPECTH ONBIT BBHIMOJHEHUS MPOEKTOB Ha TEMY «IpPUMEHEHHE BEKTOPHOIO MeToja IpH
pELIEHNH 3a7]a4 Ha BBIYMCIICHHS U J10KA3aTEIbCTBAY.




METAINPEIMETHBIE:

PerynsituBabie YV ]|

1. VYmMeHue caMOCTOSTENBHO ONMPEAESNIATh LU OOYYEeHHUs, CTAaBUTh U (POPMYIUPOBATH
HOBBIC 33/1a4M B yueOe ¥ MO3HABaTEeIbHOU 1eATeIbHOCTH, PAa3BUBATh MOTHUBBI U HHTEPECHI CBOCH
MMO3HABATEJILHON JAeATEIbHOCTH. OO yUarOIIMICS CMOXKET:

e aHAIM3MPOBATh CYIIECTBYIOUIME U IUIAHUPOBaTh Oyaymme oOpa3oBaTellbHbIE
pe3yJIbTaThl;

e HUIEHTU(DUIIMPOBATH COOCTBEHHBIEC TPOOIEMBI U ONPENENTh TIaBHYIO ITPOOJIeMy;

e BBIBUTaTh BEPCUU pEIICHUs MpoOieMbl, GOpMYyJINPOBATh TUIIOTE3bI, MTPEABOCXUIIATD
KOHEUYHBIN pe3yibTar.

2. YMeHHE CaMOCTOATEJbHO IUIAHUPOBATh MYTH JOCTH)KEHUS IIeliel, B TOM 4HCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI PelICHUs YIeOHBIX U
[I03HaBaTEJIbHBIX 3a7a4. OOyJaromuics cMOXeT:

® OmNpenensiTh HEOOXOAMMBbIE JIEUCTBHE(s)) B  COOTBETCTBHM C y4YeOHOW U
MIO3HABATENbHOM 3a/1a4eil U COCTaBIAThH AITOPUTM UX BBIITOJIHEHUS;

e 00OCHOBBIBaTh M OCYILECTBJIATh BbIOOp Hambosee 3(pPEeKTUBHBIX CIIOCOOOB pEIIEHUs
yueOHBIX U ITO3HABaTEJIbHBIX 3a/1a4;

e OmNpenensiTh/HaXOAWTh, B TOM YHCIE M3 MPENJIOKEHHBIX BAapHAHTOB, YCIOBHS MJIs
BBIMOJIHEHUS Y4eOHOU U MMO3HABATEeIbHOM 3a1a4.

3. YMeHue COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMH  pe3yJbTaTaMH,
OCYIIECTBJISATh KOHTPOJIb CBOEH J1€ATEIbHOCTH B IIPOLIECCE JOCTUKEHUS pe3yibTaTa, ONpeaesTh
crocoObl JefCTBUIl B paMKax NMPeAoKEHHBIX YCIOBUNH U TpeboBaHMil, KOPPEKTUPOBATH CBOU
JIECHCTBUS B COOTBETCTBUU C U3MEHSIOMIEHCS cuTyanueid. O0ydarommiicss CMOXKET:

e OMNpenensiTh COBMECTHO C IENaroroM M CBEPCTHUKAMU KPHUTEPHH IUTAHHPYEMBIX
pe3yJIbTaTOB U KPUTEPUHU OLIEHKH CBOEH y4eOHOI N1eaTeIbHOCTH;

® CHUCTEMAaTHU3UpOBaTh (B TOM YHCJIE BBIOMpATb IPHOPUTETHBIE)  KPUTEPUHU
IJTAHUPYEMBIX PE3YJIBTATOB U OLIEHKH CBOEH J1€ATEIbHOCTH;

e 0TOMpaTh HMHCTPYMEHTHI [JIsI OLCHMBAHHUS CBOEH JE€ATEIbHOCTH, OCYIIECTBISThH
CaMOKOHTPOJIb CBOEH J1eATEIbHOCTH B paMKaX MPeIJI0KEHHBIX YCIOBUN U TpeOOBaHUM.

4. VYMeHUE OLIEHHWBATh MPAaBUIHLHOCTh BBINOJIHEHUS Yy4eOHOW 3ajadyu, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHusi. OO yJaromuicss CMOXeT:

® OIpenensaTh KPUTEPUH NPaBUIbHOCTH (KOPPEKTHOCTH) BBIIIOJHEHUS Y4eOHOH 3aaaun;

® AHAJIM3UPOBATh U OOOCHOBBHIBATH MPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPUS
JUIs BBIIOJTHEHUS y4eOHOU 3aa4uu;

e CBOOOJHO IIOJIb30BAThCS BBIPAOOTAHHBIMU KpPUTEPUSMU OLEHKH M CaMOOLIEHKH,
HCXO/sI U3 LIENN U UMEIOIUXCS CPENICTB, pa3yinyasi pe3yiabTaT U ciocoObl 1eHCTBUM.

5. BmageHnue ocHOBaMM CaMOKOHTPOJIS, CAaMOOLIEHKH, HpPUHATHS pelIeHUuH H
OCYIIECTBJICHHSI OCO3HAHHOTO BBIOOPa B yueOHOU U Mo3HaBaTeNbHON. OOyUYaromuiicss CMOXKeT:

e HaOMIOJaTh UM  aHAJM3UPOBATh COOCTBEHHYIO YyUE€OHYH0O M  I103HaBaTEIbHYIO
NEeSITEIbHOCTD U I€ATEIbHOCTD IPYTUX 00YyYaIOUIUXCS B IIPOLIECCE B3aUMOIIPOBE PKU.

Ilo3HaBaTeabHbie YY ]|

6. VYmeHue omnpenensTh MOHATHS, CO3[aBaTh OOOOIIEHUS, yCTaHABIMBATH AHAJIOTHH,
KJacCU(UITMPOBATh, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHMS M KPUTEPUU IS KiacCHUPUKAIUH,
yCTaHABIMBATh IMPHUYUHHO-CIEACTBEHHBIE CBS3U, CTPOUTh JIOTUYECKOE paccyXIeHue,
yMO3aKiItoueHue (MHAYKTUBHOE, NeAYKTHBHOE, [0 aHAJIIOTUH) U AeNaTh BhIBOABI. OO0ydaronmiics
CMOXET:

® BBIJICIATH OOUIMHA MNPHU3HAK JBYX WM HECKOJIBKHX IPEIMETOB MM SIBICHUH U
OOBSICHSITH UX CXOJICTBO;

® CTPOHUTH pacCyXJIeHHE OT OOIIMX 3aKOHOMEPHOCTeH K YaCTHBIM SBIECHUSM MU OT
YaCTHBIX SIBJIEHUH K OOIUM 3aKOHOMEPHOCTSIM;



® CTPOMUTH PACCYXKJECHHE Ha OCHOBE CPABHEHMs NPEAMETOB M SBJICHUN, BbLAEIAS IpU
3TOM OOLIME MPU3HAKY;

e jenaTh BBIBOA HA OCHOBE KPHUTUYECKOI'O aHajlu3a pa3HbIX TOUEK 3pEeHHs,
NOATBEP)KJaTh BBIBOJ COOCTBEHHOM apryMeHTalueil WIM CaMOCTOSTEIbHO I10J1yYEHHBIMU
JaHHBIMU.

7. YwmeHue co3gaBaTh, IPUMEHATh U MPEe0OPa30BBIBATH 3HAKM M CUMBOJIBI, MOJEIH U
CXEMBI ISl peIIeHUsT yUeOHBIX U MTO3HABATENbHBIX 3a7a4. OOyJaronmiics CMOXKET:

e 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET U/UIH SIBICHUE;

e C03/1aBaTh a0CTPAKTHBIN UM peanbHBIA 00pa3 mpeaMeTa U/nuiH sIBJICHUS .

8. CwmpicnoBoe uteHue. OOyyaronmiics CMOXerT:

® HAXOAWUThb B TEKCTE TpeOyeMyrw HMH(OpMalHi0 (B COOTBETCTBUM C LIEJISMU CBOEH
NI TeIILHOCTH )

® OpPHEHTUPOBATHCS B COJAEPIKAHWU TEKCTa, MOHWMATh IICJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpPUPOBATh TEKCT.

KommyHukaruBHubie YY ][

9. YMeHne opraHu30BbIBaTh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO J€ATEIbHOCTD
C YUUTENIEM U CBEPCTHUKaMU; pab0oTaTh MHAWBUYAJIbHO U B TPYIIIE: HAXOAUThH 00LIee peLIeHHE
U paspeuiatb KOH(QIMKTBL Ha OCHOBE COIJIACOBAHMSI MO3UIMM M y4yeTa HHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHE. OOyUarOIUNCI CMOXKET:

. ONpENESTh BO3MOKHBIE POJIH B COBMECTHOM JEATEIbHOCTH;
. UTPaTh ONPEIEIECHHYIO POJIb B COBMECTHOU JAEATEIBHOCTH;
. BBIJICTISITH OOIIYIO TOUKY 3PEHUS B IUCKYCCUU;

. JIOTOBApUBATLCS O TpaBWJIaX W BOMNpocax MJii OOCYXJEHHS B COOTBETCTBUU C
IIOCTABJICHHOM IIepe/ IPyNIon 3a1auen.

10. YMeHue 0CO3HaHHO HCIIOIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHMM C 3ajadei
KOMMYHHMKAIMH I BBIPAKEHUsI CBOMX UYBCTB, MBICIEH U MOTPEOH OCTEN Ul IJIAHUPOBAHMS U
pEryJIsIiuM CBOEH IEATENbHOCTH; BJAJE€HUE YCTHOM M NMUCBMEHHON pPEYb0, MOHOJIOTMYECKON
KOHTEKCTHOU peubto. OOYyJaronmiicss CMOXKeT:

e omnpenensiTh 3aJayy KOMMYHHMKAIMd M B COOTBETCTBUU C HEH OTOMpaTh peueBbIe
CpelCTBa;

® [IPUHHMMATh PELICHHE B XOJI€ IMAjora U COrJacoOBbIBaTh €ro C COOECEAHUKOM;

® CO3[aBaTb IMCBMEHHbBIE «KIMIIUPOBAHHBIE» W  OpPUTMHAJBHBIE TEKCTHI C
UCIOJIb30BaHNEM HEOOXOAUMBIX PEUEBbIX CPEICTB;

e Jle]aThb OLCHOYHBIA BBIBOJ O JOCTHIKCHMM LEIU KOMMYHMKALlMM HENOCPEICTBEHHO
ocJyie 3aBepIIEeHUs] KOMMYHHUKATHBHOIO KOHTAKTa U 00OCHOBBIBATH €TO0.

11. dopMupoBaHHE M pa3BUTHE KOMIIETEHTHOCTH B O00JACTH HCIOJIb30BAHUS
UH(GOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHoioruil (qanee — MKT). OOyuaromuiics cMOXeT:

e [[EJICHANIPAaBJIEGHHO HCKaTb W  HCIOJb30BaThb  HMH(OpPMALMOHHBIE  PECYPCHI,
HEOOXOJMMBbIE Ui peleHUs] Y4eOHbIX U MPAKTUYECKUX 3a/1a4 ¢ nomoisio cpencts UKT;

® BBICTATh MHPOPMAIIMOHHBIM acleKT 3a7a4yu, ONepupoBaTh JAaHHBIMU, UCIIONb30BAThH
MOJIeJIb PELICHUS 3aauH;

® UCMOJb30BaTh UHPOPMAIIUIO C YUETOM 3TUUECKUX U IIPABOBBIX HOPM.

KoppexkunonHo-pa3BuBawias pabore Ha ypoKe, HANPABJICHHAS HA
peaan3anuio oco0bIX 00pa3oBaTe/bHbIX NOTPedHocTel yyamuxcs ¢ 311P:

Crpouts o0yueHue ¢ y4€TOM HHIUBUIYaTbHBIX 0coOeHHOCTel yuammxcs ¢ 3I1P u cietupuku
YCBOEHHUSI UMY 3HAaHUU, YMEHUU U HABBIKOB, KOTOPOE IIPEAIIOJIAraer:
{10) «TIOLIATOBO» TPEIbABIATh MaTepuasl ( OT HPOCTOro K CIOKHOMY, OT YacTHOIO K

o01Iemy;)



©® ¢opmupoBath, pa3BUBaTh, AaKTUBU3UPOBATH CJIOBAPHBIii 3arac.

©® pa3BUBaTH MBINUICHUE YYALIUXCS, YIUTh YCTAHABIMBATH MIPHYNHHO- CIICICTBCHHBIC CBS3H,
JIeNaTh BHIBOJBI U 0000 IIICHHUSI.

©® pa3BHUBaTH YCTHYIO MOHOJOTHYECKYIO PEYb.

©® KOHCTPYHMPOBAThH M UCIOJB30BATH SI3BIKOBBIC 3AKOHOMEPHOCTH IPU MOCTPOCHUH CBSA3HOTO
BBICKAa3bIBaHMUS;

©® pa3BuBaTh CUMYJIbTaHHBIC (OJTHOBPEMEHHO MPOTEKAIOIIKE) MPOLIECCHI TPH U3YICHUH U
3aKpEIUICHUH YCTHOTO MaTepHaa.

{10) HCIIOJIB30BaTh pazHooOpa3HBIe  METOABI, TMPUEMBI H  CpEICcTBA  OOy4YEHUS,
CIOCOOCTBYIOIIIME KAk  OOIMEMy  pa3BUTHIO  OOy4aromerocs, TaK W  KOMIICHCAIUH
WHIVBUIYATbHBIX HEIOCTATKOB PA3BUTHS

{10) CTPYKTYpPHpPOBATh MaTepHaJl, JCTAIM3UPOBATh €ro B (GOpME alrOPUTMOB, O0pPa3IIOB
BBITIOJIHEHUS 33JJaHUM 111 KOHKPETU3aL[UH IEUCTBUN IIPH CaMOCTOATEIbHOU paboTe;

{10 TIIATEIILHO OTOMPaTh M KOMOWHUPOBATh METOABI U MPUEMBI OOYUEHHS C LIEThI0 CMECHBI
BUJIOB JIESITENIEHOCTH JIETeH;

{10) CTUMYJIUPOBATh IO3HABaTEeNbHYIO AaKTHUBHOCTb, IMOOyXKOarb HMHTEpec K  cebe,
OKpY)XalolleMy TMpPEAMETHOMY U COLUHUAIBbHOMY MHUPY (3aJaHus MPOOIEMHO-TIOUCKOBOTO
XapakTepa, CO3/1aHHe CUTyalluH ycliexa, BUKTOPUHBI U KOHKYPCHI H T. I1.);

{10) WCIOJIb30BAaTh  CHENUAJIbHbIE TPUEMBI W yHOpakHeHHs (B COOTBETCTBHU C
pPEKOMEHIALUAMU TIearora-ncuxoiora) mo (GopMHPOBAHUIO TPOU3BOJILHOCTH PEryISIUU
NesITeNbHOCTH U TIOBEJICHHSI, CTA0OMIIM3aIMK €T0 SMOIIMOHATIBHOTO (OHa;

{10) pa3BUBaTh KOMMYHUKATHBHYIO aKTUBHOCTb M 3aKPEIIATh PEUeBbIe HABBIKY;

© co3maBarh atMocdepy AOOPOKENTATETHHOCTH Ha YPOKE C IENbI0 TPEeaynpeKICHUS
HEraTUBHOTO OTHOIICHHWS OO0YyYaloIIerocss K CHUTyallMd IIKOJHOTO OOyYeHUS B IIEJIOM,
dbopMupoBaHUsS y4eOHOM MOTHBAIIMU. HCIOJB30BAHHE CIEIUAIBHBIX METOJ0B, NMPHUEMOB H
CPEICTB, CHOCOOCTBYIOIIMX KaK OOIIEMYy pa3BUTHIO OOydyarolierocs, Tak W KOMIICHCAIUH
WHIVBUIYATbHBIX HENOCTAaTKOB DPA3BUTHsS (CIIEHHMANBHBIC YIIPAXHEHHS IS Pa3BUTHS PeEyH,
KOHI[EHTpPAallUM  BHUMAaHUSA, CHSITHS  OMOIMOHAJIBHOTO  HAmpshKeHUs,  (GopMupoBaHHS
CaMOpPETYJISIIIUU U AP.);

{10) COXPAHSTh U YKPEIULITh TCUXO(U3UYECKOEe 3[I0pOBhE ydamuxcs (MPUMEHATH
3M0pOBbecOeperarone TEXHOJIOTHH): AbIXaTellbHAs THMHACTHKA, (U3MUHYTKH, YIPaXKHEHUS
JUIS TJ1a3 U T. 11

{10) co3maBaTh aTMOc(epy J0OPOKETaTeTbHOCTH U TICHXOJIOTHYECKOro KoM(popTa Ha YPOKe C
1enpo  (GOpMHUPOBAHUS Y YYAIIErocs YBEPEHHOCTH B cele, MPEenyNnpekKICHHUsS HEraTUBHOTO
OTHOILIEHUSI 00y4aromIerocsi K CUTyallud IIKOJHHOrO OOy4eHHs B LI€JIOM, MOBBIIICHUS Y4eOHOM
MOTHUBALUU.

Paznen 2. Conep:xanne nmporpaMmmabi.

Auiredpa
Yucaa

PannoHajibHbIE YUCIA

MHOX€eCTBO palMoHaJbHbIX 4Yuces. CpaBHEHHE pallMOHAbHBIX uucesn. JlelcTBus ¢
pauuoHabHBIMU YucaaMu. [IpencraBienue paliMoHaIbHOT O YK CIIa AECATUYHOU IPOOBIO.

HNppanuoHaabHbIe Ynciaa

[TonsTe mppannoHanpHOro yucia. Pacno3sHaBaHue nppanuoHanbHbIX yncen. [Ipumepst

J0Ka3aTeslbeTB B anredpe. MppanuoHanbHOCTh YHUCIA \/E . Ilpumenenne B reomMerpum.
CpaBHeHUE HpPAMOHATIBHBIX YUCesl. MHOXKECTBO 1M CTBUTEIIbHBIX YU CETL.

ToxkaecTBeHHBIC Npeo0pa3oBaHus

YucioBble 1 OyKBEHHBIE BbIPAKeHUS

Boipaxenue ¢ nepemeHHoN. 3HaueHHe BbIpakeHHs. llofacTaHOBKa BBIpaKeHHUH BMECTO
IIEPEMEHHBIX.



Ileabie BbIpamkeHUs

Crenenb ¢ HaTypaJIbHbIM IOKa3aTesleM U €€ cBoicTBa. [IpeoOpa3zoBaHusi BbIpa)KeHH,
COZEpKAIIUX CTEIEHHU C HATYPaJIbHBIM ITI0KA3ATEIEM.

OpHousieH, MHorouwieH. JlefcTBUS C OAHOWIEHAaMH M MHOTrOYJIEHaMHU (CIOXKEHHE,
BBIUMTAHUE, YMHOKeHUE). DOpMyIIbl COKpAIIEHHOIO YMHOKEHUS: Pa3HOCTb KBaJpaToOB, KBagpaT
CYMMBI U pa3HOCTU. Pa3noxeHne MHOro4JieHa Ha MHOKUTENN: BBIHECEHUE OOLLEro MHOXKHUTEIS
3a CKOOKHM, TPYNIHUpPOBKA, MpUMEHEeHHe (GOpMyN COKpamEHHOro yMHOKeHUs. KBaapaTHBIi
TPEXUIIEH, pa3JIOKEHUE KBAIPATHOrO TPEXUJIEHA HA MHOKHUTEIIN.

J{poOHO-paninoHaNbHbIE BbIPAKECHHS

Crenenp ¢ nenpiM mokazateneM. lIpeoOpazoBaHue IpOOHO-IMHEHHBIX BBIPAXKEHUIL:
CIIO)KEHUE, YMHO)KEHHUE, AeseHue. Anredpandeckas 1po0b. JlonycTuMble 3Ha4eHUs IEPEMEHHBIX
B JpoOHO-pallMoOHalbHBIX BhIpakeHUsAX. CokpamieHue anreOpamdeckux apoOei. [IpuBenenue
anredpandeckux apodei Kk obmemy 3HaMmeHaTemro. JleficTBus ¢ anreOpanmyeckuMu IpoOsSMu:
CIIOKEHUE, BBIUNTAHNE, YMHOKEHHUE, J€JICHUE, BO3BEJ CHUE B CTEIEHbD.

ITpeoGpa3oBaHue BbIpaXeHUH, coepxKalluxX 3HaK MOy JIs.

KBagpaTHbie kopHun

ApudmeTtnueckuil kBaapaTHbI KopeHb. [IpeoOpa3oBaHHe BbIpaKE€HUH, COIEpPIKALIUX
KBaJpaTHbIC KOPHHU: YMHOJKCHHE, JIECJIICHHUE, BBIHECEHHWE MHOXKUTENS M3-TIOA 3HaKa KOPHI,
BHECEHHE MHOXKUTENS 0] 3HAK KOPHSI.

YpaBHeHHs U HEPABEHCTBA

PasencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YUCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHenus

[lonsTne ypaBHEHHMsT W KOpHsS ypaBHeHus. IIpencraBiieHne O pPaBHOCHIJIBHOCTH
ypaBHeHHl. O0nacTh onpezeneHus ypaBHeHus (00J1acTh 1OMYCTUMBIX 3HAU€HUN IEPEMEHHOM ).

JInHeiiHOe ypaBHEHHE H €r0 KOPHHU

Pemienne nmHeliHbIX ypaBHeHMU. JIuHeliHOe ypaBHeHHE ¢ mapamerpoM. KommuecTBo
KOpHEN JIMHEWHOr 0 ypaBHEHMS. PellleHne IMHENHBIX YPAaBHEHUN € ITAPAMETPOM.

KBaaparHoe ypaBHeHUE H €I0 KOPHHU

KBagpatHele ypaBHeHusa. HenosiHble KBajapaTHble ypaBHEHUs. JIMCKpUMHHaHT
KBaJpaTHOTo ypaBHeHus. PopMyia KOpHEN kBaapaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOpaTtHast Teopeme Buera. Pemenne kBaapaTHBIX ypaBHEHM: MCHOJIb30BaHHE (HOPMYIBI IS
HAXOX/ICHUSI KOpHEH, TpauuecKHii METON peIleHHs, pa3iokeHHe Ha MHOXHUTEIH, MOoa0op
KOpHEH ¢ UCIOIb30BaHHEM TeopeMmbl Buera. KommdecTBO KOpHEHW KBaJpaTHOTO YPaBHEHUS B
3aBUCHUMOCTH OT €r0 JUCKPMMHMHAHTa. bUKBajpaTHbIe ypaBHEHHUsS. YpaBHEHHUS, CBOJUMBIE K
JMHEWHBIM U KBaJpaTHbIM. KBaspaTHbIE ypaBHEHHUS C TaPaMETPOM.

JApoOHO-paliHOHAIbHBIE YPABHEHUS

Pemenue npocreimmx IpoOHO-TMHEHHBIX ypaBHEHUN. Pemienue apoOHO-paioHanbHbIX
YpaBHEHUH.

MeTonp! pelieHust ypaBHEHHI: METObl PAaBHOCHIIbHBIX IIPeo0pa3oBaHUil, METO]] 3aM EHbI
nepeMeHHor, rpaduueckuii Meroa. lcmonb3oBaHWe CBOWCTB (YHKIMH TpU  pPEIICHUU
YpaBHEHUM.

IMpocreiimme upparoHaabHbIC YPaBHEHUS BUIA \/ f(x)=a, \/ f(x)= \/ g(x)-

YpaBHeHUs BUIA x"=a .YpaBHEHUS B LIEJIbIX YA CIAX.

Cucrembl ypaBHeHH

YpaBHeHue ¢ AByMs IiepeMeHHbIMHU. JIMHENHOE ypaBHEHHE C IBYyMs IIEPEMEHHBIMU.
[Tpsimas kak rpaduueckast MHTEpIpeTalyst JMHEHHOTO ypaBHEHUS C IBYMs IIePEMEHHBIMU.

[TonsiTne cucrembl ypaBHeHH. PelieHne cucreMbl ypaBHEHHH.

MeTozb! peleHnsl CUCTEM JIMHEWHBIX YpaBHEHUI ¢ IByMs MepeMeHHBbIMU: IpadudecKuii
METO/I, METOJ1 CJIOKEHMSI, METOJI TTOICTAHOBKH.

Cucrembl TMHEWHBIX YpPaBHEHUH C TapaMETPOM.



HepaBenctBa

Uucnosble HepaBeHCTBA. CBOMCTBA YHMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBeaMBOCTH
HEPABEHCTB TP 3aJaHHBIX 3HAYECHUSX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0IaCTh OnpeneneHus
HepaBeHCTBA (00J1aCTh JOMYCTUMBIX 3HAYCHHUH IIEPEMEHHOM ).

Penienne nrHEMHBIX HEPABEHCTB.

KBanpaTHOoe HeEpaBEeHCTBO M €ro peueHus. PelleHune KBaJpaTHBIX HEPABEHCTB:
UCIOJb30BaHUE CBOWCTB M Trpaduka KBaApaTUUYHOM (QYHKIMM, METOJ HHTEpBajJOB. 3aluch
pELIeHNs KBAaIpaTHOT O HEPABEHCTBA.

Pemenue nenbix U 1poOHO-pallMOHATLHBIX HEPABEHCTB METOJOM HHTEPBAJIOB.

CucremMbl HEpaBeHCTB

Cucrembl HEpPaBEHCTB C OJHOW NEpEMEHHOM. PelieHue cucreM HEpaBEHCTB C OIHOU
NIEPEMEHHON: JIMHEHHBIX, KBaJApaTHbIX. M300paxeHue peleHus: CUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOM MPSIMOM. 3alUCh PEIIEHUS] CUCTEMbI HEPABEHCTB.

DyHKIUHUHA

Ionsitue pyHKIUH

JlekapTOoBBl  KOOpAMHATBI Ha  INIOCKOCTH. @DOpMUpOBaHME NPEACTABICHUM O
METANPEIMETHOM TOHATUU «KOOpAMHATH. CrocoObl 3ajaHus (QYHKUMHA: aHAIUTUYECKHM,
rpaduyeckuii, Tabimuunelid. I'paduk Gynkuuu. IIpumepsl QyHKIUH, MOTydaeMbIX B Ipolecce
MICCIIEIOBAHUS PA3JIMUHBIX PeasIbHBIX ITPOLIECCOB U pellieHus 3a1a4. 3HaueHue GYHKLIUU B TOUKE.
CpoiictBa (GyHKIUMI: 001acCTh ONpeNeNeHusi, MHOXKECTBO 3HAUYEHWH, HYyJIH, HPOMEXYTKU
3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTD, IPOMEXKYTKH BO3paCTaHUs U yObIBaHHUs, HAaUOOIbIIIEE
1 HauMeHbInee 3HadeHus1. MccnenoBanue GpyHkimu no e€ rpaduky.

[IpencraBnenue 06 acCUMNITOTAX.

HenpepriBHocTh QyHkiuu. Kycouno 3anannple pyHKINU.

JInneiinas pyHkuus

CpoiictBa u Tpaduk JnUHEHHOH (GYHKIUU. YTIOBOH KOXPQPUIUEHT MPSMOM.
Pacnonoxxenue rpaduka IMHEWHOW QYHKIMU B 3aBUCUMOCTH OT €€ yriioBoro koddduirenrta u
cBoOonHOro uneHa. HaxoxxaeHue Ko3(QQPHUIMEHTOB JHHEWHOM (QYHKIUMM TO 3aJaHHBIM
YCIIOBHSIM: IIPOXO’KJIEHUE MIPSIMON Yepe3 B TOUKH C 3aJaHHBIMH KOOPAWHATAMM, IPOXOXKICHUE
NPSIMOY Yepe3 JaHHYI0 TOYKY U ITapaJuleIbHON JaHHOU MIPSAMOU.

KBagparuunasa pynknus

CpoiictBa m Tpaduk kBaapatuuHoil ¢yHkmuu (mapabona). Ilocrpoenue rpaduxa
KBaJIpaTHYHOW (YHKIMU 1O ToukaM. HaxoxeHue Hynel KBagpaTUYHOW (YHKIIMH, MHOXKECTBA
3HAYEHUH, IPOMEXYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOparHas NpoNOPUHOHAINBHOCTH

CpoiicTBa pyHKIHNU Y = K . I'unep6oua.
X

I'padpuxn ¢pynxumii. [IpeoOpazoBanue rpaduka pynkuuu Yy = f(X) m1s moctpoeHus
rpadukoB dynkuuii Buna y = af (kx+b)+c.

I'padukm pyHKIMIA y=a+ﬁ, y=x, y=3%x, y=|x|.

ITocenoBaTeIbHOCTH H IPOTPECCHH

UucnoBasgs  1mocnenoBaTenbHOCTb.  [IpuMepbl  4YMCIOBBIX  IOCJIEIOBATEIBLHOCTEH.
beckoneunble mocnenoBarenbHOCTH. Apudmernueckas mporpeccuss U e€  CBOMCTBa.
I'eomerpuueckass mporpeccusi. @Dopmymna o0mero wieHa W CyMMBI N TIEPBBIX YJICHOB
apudmMernueckoil U TeoMeTpudecKoi nporpeccuit. Cxoasmiasicst reoMeTpruieckas Iporpeccusi.

PemeHue TeKCTOBBIX 32124

3anayu Ha Bce apudpMeTHUecKHe 1eHCTBUA

Pemenue TekcTOBBIX 3a7a4 apudmMerndeckuM criocodoom. Mcrmonp3oBanue Tabamil, cxem,
yepTexkel, IPyrux CpeiCcTB MPEACTaBICHUS JAHHBIX IPU PEILIEHUH 3a/1a4u.



3amaum Ha ABUIKeHHUe, Pa0OTy U MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYyallUi B3aHMHOT'O PACIIONIOKEHNUS OOBEKTOB IPU UX JBUKEHUH,
COOTHOULIEHMSI 00bEMOB BBINOIHAEMbIX paObOT IPU COBMECTHOM paboTe.

3aga4yu Ha 4aCTH, 10JIH, IPOLEHTHI

Pemenue 3a1au Ha HaXOXJAEHUE YACTU YMCIIA U YUCTa 1O ero yactu. Pemenue 3aga4 Ha
MPOLEHTHI U 1014. [IpuMeHenre nponopuuii Npu peieHuu 3a1ay.

Jlornueckue 3aga4u

Pemenue norudeckux 3aaad. Pemenne nornyeckux 3ajad ¢ IOMOIIbIO rpadoB, TabIuUL.

OcHoBHbIE MeTO/IbI pellieHHs] TEKCTOBBIX 3aa4: apu@mMeTudeckuil, anredpanyeckui,
nepe6op BapuaHToB. IlepBuUuHBIC TMpeACTaBIEHUS O JAPYTUX METOJax pelIeHus 3ajad
(reoMeTpuueckue U rpapuIeCcKre METOMBI).

CraTucTHKA M TEOPHUS BEPOATHOCTE N

Crarucruka

Tabmuunoe u rTpaduyeckoe TMpeACTaBIEHUE MAHHBIX, CTOJOYAaTble U KPYroBBIE
auarpamMmbl, Tpaduku, TpUMEHEHHE AuarpaMMm U TpadHUKOB IS OMUCAHUS 3aBHCHMOCTEN
pealbHBIX BENMYMH, U3BIeUeHHe HHopManuu wu3 Taldnui, AuarpamMM U TpadHUKOB.
OnucarenpHble CTATUCTUYECKUE MOKA3aTEIM UYMCIOBBIX HAOOpOB: cpelHee apu(pMETHUYECKOe,
Me/lMaHa, HauOoblllee U HauMeHblllee 3Ha4eHMs. Mepbl pacceuBaHMs: pa3max, AUCHEPCUS U
CTaH/IAPTHOE OTKJIOHEHUE.

CnyuaiiHass M3MEHUYMBOCTb. M3MEHUMBOCTh MNpU H3MepeHusx. Pemaronime mnpaBuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEJIMUYHUHAX.

Cayuaiinbie coObITHUS

CrnydaifHple OMBITHI (SKCIEPUMEHTHI), AJIEMEHTAPHBIE CIy4alHbIE COOBITHS (MCXOMBI).
BepositHocTu  asieMeHTapHbIX  cOObITMH. COOBITUS B CIIy4aHBIX OKCIIEpUMEHTaX U
0JIaronpusTCTBYIOIINE dJIEMEHTapHbIE COOBITHSA. BeposTHOCTH CitydaitHBIX cOOBITHH. ONBITH C
PaBHOBO3MOXKHBIMU JJIEMEHTapHBIMU COOBITUsMU. Kiaccuueckue BEpOSATHOCTHBIE OIBITHI C
WCIONBb30BaHWEM MOHET, KyOukoB. IIpencraBieHue cOOBITHH C MOMOIIBI0 TUarpamm Oiepa.
[IpoTuBOMONIOXKHBIE COOBITHS, OOBbEIUHEHUE U TepecedeHre coObITUi. [IpaBHiO ClOXKEHHS
BeposiTHOocTel. Cryuwaiinelii  BbIOOp. [lpencraBineHue SKcepuMeHTa B BHJAE JiepeBa.
He3aBucumele COOBITHS. YMHOXEHME BEPOSITHOCTEN HE3aBUCHUMBIX COOBITHH.
[TocnenoBarenbHbIe He3aBUCHMBbIE HCIbITaHUSA. [IpencraBieHne O HE3aBUCUMBIX COOBITHAX B
KU3HHU.

DJIeMEeHTbl KOMOMHATOPUKH

[IpaBmwiio yMHOXEHMs, TNEpEeCTaHOBKH, QakTopuan uuciaa. CoueTraHUs U YUCIO
coueranuii. opmyna yucna coueranuii. Tpeyronpauk [lackans. OnbITEI ¢ OONBIIMM YHCIOM
PaBHOBO3MOXHBIX 3JIEMEHTApPHBIX COOBITHI. BpluncieHne BepOSATHOCTEW B OINbBITaX C
npuMeHeHHeM KoMOMHaTopHBIX (opmyn. MWcenbitanus bepHymmu. VYcemex U Heyjaua.
BepositHocTH coObITHI B cepun HcnibITaHui bepryn.

CayuaiiHble BeJTHYHHBI

3HAaKOMCTBO CO CIIy4alHbIMM BEJIMYMHAMHM Ha IMPUMEPaX KOHEYHBIX JIHCKPETHBIX
cilydailHeIx BennuuH. Pacnpenenenue BeposiTHocTed. MatemaTtnueckoe oxxkuaanue. CBOMCTBa
MaTeMatuyeckoro oxkuganus. [lonstue o 3akoHe Oonpmux umcen. M3mepeHue BepOsSTHOCTEH.
[Ipumenenue 3akoHa OONBIIUX YHCET B COIUOJOTWH, CTPAXOBAaHUH, B 3APAaBOOXPAHCHHH,
obecrneueHNH 0€30MaCHOCTU HACEJIEHUS B UPE3BbIYANHBIX CUTYaLIUAX.

I'eomerpus
I'eomeTpuueckue GUIypsl

@Durypsl B reoOMeTpPUM U B OKPY:Kal0leM Mupe

I'eomerpuyeckas ¢urypa. @opmupoBaHue MpeCcTaBICHUI 0 METAPEAMETHOM MOHITHH
«purypayn.

Touka, nmuHUSA, OTPE30K, MpsAMas, Ty, JOMaHas, INIOCKOCTb, YTOJ, OMCCeKTpHca yria u eé
CBOMCTBA, BUJIbI YIJIOB, MHOT'OYT OJIbHUKH, KPYT .



OceBas cumMeTpust TeomeTpudeckux ¢uryp. LlenTpanpHas cuMMeETpHsl T€OMETPHYECKUX

¢buryp.

MHOroyroJisHUKI

MHOroyroiabHuK, €ro J3JeMEHTbl M €ro cBoicTBa. Pacrno3HaBaHHE HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Brimyxkisie u HEBBIMYKJIbIE MHOTOYTOJIbHUKH. [IpaBuibHBIE
MHOT'OYTOJIbHUKH.

TpeyronsHuku. Bpicota, MenuaHa, OHCCEKTpHCa, CpEIHSSI JMHHUS TPEyrojJbHHKA.
PaBHOOEpEHHBIII TPEYrONbHUK, €ro CBOMCTBA M IMpHU3HAKU. PaBHOCTOPOHHUHN TpEyrobHUK.
[IpssMOyrosbHBINA,  OCTPOYIOJIbHBIM, TYHNOYTOJBHBIA  TPEYrOJbHUKH. BHemHue  yrisl
TpeyroJyibHuKa. HepaBeHCTBO TpeyrojbHUKA.

Yetsipéxyronpauku. [lapamienorpamm, poM0O, HpsIMOYTOIbHHMK, KBajpaT, Tpamenus,
paBHOOenpeHHas Tpanenus. CBoMCTBa U IPU3HAKU NapajuieorpaMma, pom0a, NpsiMOyroJbHHKA,
KBaJpaTa.

OKpYyKHOCTB, KpPYr

WX 3yeMeHTBI U CBOWCTBA; LEHTpaJbHbIE U BIMCaHHbIE yribl. KacaTenbHas U cekymas K
OKPY)KHOCTH, MX CBOWCTBA. BHucaHHbIE M ONHCaHHBIE OKPY)KHOCTH JUIs TPEYTOJIbHHUKOB,
YEeTBIPEXYT OJIbHUKOB, IIPABWJIBHBIX MHOT'OYT'OJIBHUKOB.

I'eomeTpuyeckue purypsl B npocTpancTBe (00bEMHbBIE TeJ1a)

MHoOrorpaHHuK u €ro 3jeMeHThl. Ha3zBaHus MHONOIpaHHHUKOB C Pa3HBIM ITOJIOXKEHUEM U
KOJIM4EeCTBOM TIpaHeil. IlepBuuHbIE NpencTaBieHUs O NUpaMUJe, NapajllesenuIee, IpusMe,
cepe, mape, IMHAPE, KOHYCE, UX JIEMEHTaX U IMPOCTEHIINX CBOMCTBAX.

OtHomenusi. PaBencrso ¢uryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [Ipu3HaKy paBeHCTBA TPEYT OJIbHUKOB.

ITapanjeabpHOCTH NPAMBIX

[Ipu3Hakym M CBOMCTBA INapajUIeNbHBIX NPAMBIX. AKCHOMa INapajuielbHOCTH EBKimza.
Teopema Darneca.

ITepnienauKyJ/JIsipHBIE IPSIMBIE

[Ipsmoit  yron. Ilepnenaukynsp k npsmoil. Hakmonnas, npoekuus. CepeauHHBIN
MEPIEHANKYJIAP K oTpe3Ky. CBOMCTBA M MPU3HAKY NEPIEHINKYJISIPHOCTH.

ITonooue

[IponoprumonansHeie 0oTpe3ku, noxodbue ¢uryp. I[lomobusie TpeyrompHuku. IIpusHaku
noJo0us.

B3anMHOe pacnoJjiosKeHue IpsMOil U OKPYKHOCTH, IBYX OKPYKHOCTEM.

N3mepeHns u BbIYMCICHHUA

Benu4unsl

Ilonatue BenuuunHbl. [lnmHa. W3mepeHune niauHbl. EnMHHMLBL M3MEpEeHUS UIMHBIL
Benmnuuna yria. I'pagycHas mepa yria.

[lonstue o mnuomw@aau IUIOCKOM Qurypsl U €€ cBoiicTBax. M3mepeHue muomanei.
Enuuuiel n3amMepeHus niaomaiu.

[IpencraBnenue 06 o0béMme U ero coiictBax. Mzmepenue oobéma. Enunuiibl usmepeHus
00BEMOB.

H3mepeHusi M BbIYUCICHUSA

WHCTpyMEHTBI 111 U3MEPEHUM U NMOCTPOEHU; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJIMH
(paccTosHuit), nuowmanei. Tpuronomerpuueckue (QYHKIMH OCTPOro Yrjia B HPSIMOYTOJIbHOM
TpeyroibHuke TpUroHoMerpuueckue QYHKIUU TYOOro yria. BsluuciieHue 3JeMEHTOB
TPEYTOJIBHUKOB C MCIIOJb30BAHUEM TPUTOHOMETPUYECKHX COOTHOWIEHUH. DOopMyJibl IUIOMAAN
TpEyrojbHUKa, MapajulelorpaMMa M €ro 4YacTHBIX BHMJIOB, (OPMYJBI JJIMHBI OKPY)KHOCTH M
wiomaau kpyra. CpaBHeHue u Boerurcienue miomianeid. Teopema I[Tudaropa. Teopema cuHycOB.
Teopema KOCHHYCOB.

Paccrosanus

Paccrostnue mexnay toukamu. PaccrosiHue OT TOUKM 10 NpsMOM. PaccrosiHue mexay

¢burypamu.



I'eomeTpuyeckne nocrpoeHus

['eoMeTpudeckre mOCTPOSHUS ATl HILTIOCTPAIIMU CBONCTB T€OMETPUUIECKUX (DUTYP.

NHcTpymMeHTBl AJ11  NOCTPOCHMM: LHPKYJb, JIMHEHKa, yroiabHuk. [Ipocrteiimme
MIOCTPOEHUSI LMPKYJIEM U JIMHEHKOH: MOCTpOEHHE OMCCeKTPHUCHI yria, MEpHEeHAMKYJsIpa K
MPsIMOA, yriia, paBHOT O IAaHHOMY,

[TocTpoenue TpeyroibHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAM U YIIIy MEXIY HUMH,
CTOpPOHE U JBYM IPHJIEKAILUM K HEW yIIiaM.

Jenenue oTpe3ka B JAHHOM OTHOIIECHUH.

Il'eomeTpuyeckue npeodGpazoBaHus

IIpeoOpazoBanus

[lonssitue  mpeoOpasoBanus.  IlpencraBieHne o0  MeTampeIMETHOM  TOHSATUU
«peobpaszoBanue». [logodue.

JABuxeHust

OceBas U LeHTpaNbHAsi CUMMETpUs, IOBOPOT U MapaieibHbli nepeHoc. KomOuHamm
JBUKEHUI Ha IUIOCKOCTH M UX CBOMCTBA.

BeKkTOpbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexTopsl

[lonsitue BekTOpa, AEHCTBUS HajA BEKTOpaMH, HCIOJIb30BaHHE BEKTOPOB B (DU3HKE,
pa310kKeHHe BEKTOpa Ha COCTaBIISAIOLINE, CKAJIIPHOE ITPOU3BEIECHUE.

Koopannarsi

OcHOBHBIE TOHATHSA, KOOPAMHATBHI BEKTOPA, PacCTOsIHME MexAy Toukamu. KoopauHatsl
CepeAHbI OTpe3Ka. Y paBHEHUs QUryp.

[IpuMeHeHne BEKTOPOB U KOOPAMHAT JJIsl PELIEHUs] TPOCTEUIINX T€OMETPUYECKUX 3a/1a4.

Pazgea 3. Temaruyeckoe miiaHupoBaHue Mo ajareope.

Ne i/ HaumeHoBaHue pa3iesioB U TeM KoJa-Bo Cpoku
NMPoBeAeHUsI
4acoB
1. KsaaparuuHas GpyHKuusi 32
1-4 Oyukius. OOnacTe omnpeneneHuss U 00JacTh 4

3HAa4YeHUH QyHKINH

5-7 CaolicTBa QyHKIUH. 3
8-10 KBagpaTHbIil TpexuJieH U ero KOpHU 3
11-13 Pasnoxenune KBaJIpaTHOI'O TpexXwIeHa Ha 3
MHOXKUTENN
14 Koumponvunas paboma Nel
15-17 | dynkuus y=ax?, ee rpaMK U CBOKCTBa 3
18-19 | I'paduxu dynkumii y=ax? +n u y=a(x-m)? 2
20-22 | Tloctpoenue rpaduka KBaApaTHIHON (PyHKIHH 3
23-25 | ®ynkuusa y=x" 3




26-28 | KopeHb n-ii cTeneHu 3
29 [TonroroBka K KOHTPOJIBHON paboTe 1
30 Konumponsnan paboma Ne2
31-32 Peseps 2
2. YpaBHeHHS] H HEPaBeHCTBA ¢ O/IHOIi MepeMeHH Ol 20
33-35 Ilenoe ypaBHEHHE U €r0 KOPHH 3
36-40 JpoOHBbIE pallOHATbHBIE yPABHEHUS S
41-44 | PemieHne HEpaBEHCTB BTOPOU CTENEHH C OIHOMN 4
[IEPEMEHHOU
45-48 Pemienne HepaBeHCTB METOOM MHTEPBAJIOB 4
49 [MonroroBka K KOHTPOJIBHOH paboTe 1
50 Konmponsnan padboma Ne3 1
51-52 Peseps 2
3.YpaBHeHHs1 U HEPABEHCTBA C ABYMSI llepeMeHHbIMH 26
53-54 VYpaBHEHUE ¢ IBYMs IEPEMEHHBIMH U €ro I'paduk 2
55-57 I'padmaeckuii criocod pemieHns CUCTeM ypaBHEHUH 3
58-61 Pemenue cucrem ypaBHEHUI BTOPO CTENEHU 4
62-65 Pemienne 3amay ¢ MOMOIIBIO CUCTEM ypaBHEHUH 4
BTOPOU CTENEHU
66 [ToaroToBKa K KOHTPOJIBHON padboTe 1
67 Konmponwvnasa paboma Ned 1
68-71 | HepaBeHcTBa ¢ AByMs IEPEMEHHBIMHU 4
72-75 Cuctembl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 4
76 Koumponvnasa paboma Ne5 1
77-78 Pezeps 2
4. ApudmeTnueckasi 1 reoMeTpHYECKasi MPOrPeccuu 20
79-80 [MTocrnenoBatenbHOCTD 2
81-83 Omnpenenenne apudMeTHIECKON TPOrPECCUU. 3

dopmyna n-eo 4ineHa apuMeTHdecKou




POrpECCHH

84-86 dopMysa CyMMBI IEPBBIX /1 YIECHOB 3
apudmMernueckoil mporpeccuu
87 [TonroroBka K KOHTPOJIBHON paboTe 1
88 Konumponwvnas paboma Ne6 1
89-92 Onpenenenre reoMeTpuYECKON MPOrPECCUU. 4
dopMyna n-20 4iieHa TEOMETPUUECKON MTPOrPECCUA
93-94 @opmysa CyMMBI IEPBBIX /1 YIEHOB 2
reOMETPUYECKON IIPOrpecCuu
95 Pemenue cucremM HepaBEHCTB C OAHON IIEPEMEHHOM 1
96 Konmponwvnasn paboma Ne7l 1
97-98 Peseps 2
5.  DJjeMeHTbl KOMOMHATOPUKHU 9
99-100 | ITpumepsl KOMOMHATOPHBIX 3314 2
101-102 | TlepecranoBKH 2
103-104 | Pa3smerieHus 2
105-106 | Coueranus 2
107 | Konmponvnasn paboma N 1
6. HauaabHble cBelleHHS U3 TEOPUH BEPOATHOCTENH 11
108-109 | OtHoOcHTe bHAS YACTOTa CIIYYaMHOTO COOBITHS 2
110-111 | BeposiTHOCTD PaBHOBO3MOXKHBIX COOBITHI 2
112-113 | HarnsimaOe mpeicTaBICHUE CTATHCTHY €CKOM 2
uH(popManuu
114-117 | Pemenue 3amau 4
118 Koumponsnasa paboma Ne9 1
7.  IloBTopeHnme 18
119-136 | IToBTOpeHHE 18




TemaTn4ueckoe IUIAHMPOBAHME 10 F€OMETPHH.

Cpoxn
Ne Koar- HpOBI:eueHml
i HaumeHoBaHMe pa3e/ioB U TeM BO
4acos
BroaHoe noBTOpeHue 2
1 MHoroyroibHHUKY (OMpeaeaeHue, CBOMCTBa, (OPMYJIbI 1
MJIOIAIEH ).
2 OKpy>KHOCTb, 2IEMEHTBI OKPYKHOCTU. Briricannas u 1
OINKCaHHasl OKPY>KHOCTb. Buibl yrios.
I BekTopbl. 9
3 [TousTre BEKTOpA. 1
4 [TousTre BEKTOpA. 1
5 CrnoxeHne 1 BBIYMTAHUE BEKTOPOB. 1
6 CnoxeHue U BBIYMTaHUE BEKTOPOB. 1
6 CrnoxeHne U BBIYMTAaHUE BEKTOPOB. 1
8 YMHOX€EHHE BEKTOpa Ha YUCIIO. 1
9 YMHOXEHHE BEKTOpa Ha uncio.Pemenue 3amay. 1
10 [IpumeHeHne BEKTOPOB K PEIICHHIO 3a1a4. 1
11 Cpenusis nuHUA Tpaneuuu. Penenne 3anad. 1
1 MeToa koopauHAT 11
12 Koopnunatsl BexTopa. 1
13 | KoopauHaTtel BeKTOpA.
14 Pemenue 3anay.
15 KonTponbsHas padora Nel o teme: «Bektopsl. Meton 1
KOOPAMHATY.
16 Ananu3 KOHTposbHOU paboThl.. [IpocTeitmme 3axaun B 1
KOOpJIMHATAX.
17 IIpocrelimmue 3a1a4u B KOOpAUHATaX. 1
18 | YpaBHeHUE OKPYKHOCTH. 1
19 YpaBHeHuE TpsAMOil. 1
20 Pemenue 3amau. 1
21 Pemenune 3amauy. 1




22

KonTponbHnas padora Ne2 o teme: «IIpocreiimme

1
3a/1a4yd B KOOpJUHATAX».
i CooTHOIIEHNE MEKTY CTOPOHAMM U YIJIaMH 12
TPeyroJibHHKA
23 Ananu3 KOHTposIbHOU paboThl. CHHYC, KOCUHYC, 1
TAHI'€HC yIJa.
24 Cunyc, KOCUHYC, TAHT€HC yIJIa. 1
25 CuHyc, KOCUHYC, TAHT€HC yIJIa. 1
26 ITmomans TpeyronpHuka. Teopema CUHYCOB. 1
27 Teopema KOCHHYCOB. 1
28 Pemenue TpeyroipsHUKOB. 1
29 Pemenue TpeyroibHUKOB. 1
30 N3meputenbHble pabOThI. 1
31 Pemenue TpeyroibHUKOB. 1
32 Pemenue TpeyroabHUKOB. 1
33 Pemenue TpeyroibHUKOB. 1
34 KonTponbsHas padora Ne3 o teme: «CooTHOIIEHHE 1
MEX/1y CTOPOHAMU U yIIaMHU TPEYTOJbHUKAY.
IV | JinHa OKPYKHOCTH M IJIOIIAAb KPpyra 12
35 AHanu3 KOHTpOJIbHOU paboThl. [IpaBriIbHBIC 1
MHOT'OYTOJIbHUKH.

36 [IpaBunbHBIE MHOTOYTOJIBHUKH 1
37 HaxoxaeHnue cTopoH mpaBUIBHOTO MHOTOYT'OJIbHUKA 1
yepe3 paanycChl OMMMCAHHON M BIIMCAHHON OKPY>KHOCTEH.

38 HaxoxaeHnue cTopoH MpaBUIBHOT O MHOTOYTOJIbHUKA 1
yepe3 paanycChl ONMMUCAHHOW U BIUCAHHON OKPYKHOCTEH.

39 JlmmHa OKpy’>KHOCTH U IIIOIIAb Kpyra. 1
40 JnmuHa OKpy>KHOCTH M IJIOIIAb KpyTa. 1
41 [Inomans KpyroBoro cekropa. 1
42 Pemenue 3anay. 1
43 Pemenue 3anay. 1
44 Pemenue 3amay. 1
45 [TonroToBKa K KOHTPOJILHOU pabdoTe. 1
46 Kontponsnas pabora Ned o teme: «/[nmHa okpy)HOCTH 1

U IUIOLAAb Kpyray.
\Y JBHKeHU 9
47 AHanu3 KOHTpoJbHOU paboThl. [loHSITHE ABUKEHHUS. 1
48 CummeTpus. 1
49 [MapannensHbI nepeHocC. 1
50  [ToBopor. 1
31  [Mosopor. 1
52 |Pemenme 3a1a4 mo TeMe: «J[BIKEHHE» 1




53

Pemrenne 3amaq mo Teme: «JIBrkeHue»

54 |Pemienue 3a1a4 1o TeMe: «JIBUXKEHHEY
95 Kontponenas pabora Ne5 mo teme: «/{BrKeHUs. 1
Hrorosoe noBTopeHue Kypca reomerpuu 7-9 12
56 006 akcuomax MJIaHUMETPUH. 1
S7 006 akcromax MJIaHUMETPHH. 1
58 | Pemenue 3a1a4 B KOOpAUHATAX. 1
59 Pemenue 3a1a4y B KoopuHaTaX. 1
60 | TeopeMbl CHHYCOB U KOCUHYCOB 1
61 [Teopemp! cUHYCOB M KOCHHYCOB. 1
62 | TeopeMbl CHHYCOB U KOCHHYCOB 1
63 | TpeyroiabHHK. 1
64 | OKpyXHOCTb. 1
65  MerprpexyronsHuki. MHOrOyronbHUKH. 1
66  |Mroropas koHTponbHas paboTa. 1
67  |Amamus KOHTPOIBHOM PaBOTEL. 1
68 Hrorosoe 3aHsaTHE. 1
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