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AnantupoBaHHas paboyas HporpaMma Io ainredpe u reoMeTpuH paspaboTaHa s 00y4eHHUs B
9 kimacce MyHunanesHoro  obpasoBareibHOro  yupexzaenuss CapaeBckas cpenHss
o0uieo0pa3oBareabHas IKOJa C yUETOM:
- @epepanpHoro 3akoHa «O0 obpazoBanum B Poccuiickoit @enepamuu» ot 29.12.2012 Ne 273-D3;
- [TocTanoBnenus ['maBHOro rocy1apcTBEHHOIO cCaHUTapHOro Bpaua Poccuiickoii @enepaunu ot ot 10
utonss 2015 roma N 26 «O6 yrBepxknenun CanlluH 2.4.2.3286-15 "CanurtapHo-
AMHUIEMUOJIOTUYECKUE TPeOOBaHMUA K YCIOBHSIM M OpraHM3alud OOY4YeHHS M BOCIUTAHHS B
OpraHM3aIMsIX, OCYIIECTBISIONINX 00pa30BaTeNbHYIO IE€ATEIHHOCTh MO aJaNTUPOBAHHBIM OCHO BHBIM
o0mieo0pa3oBaTeNbHBIM [pOrpaMMaM JUIsi OOYYaroIIMXCsS C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3/10POBbSI»

- AIanTupoBaHHON OCHOBHOW 00pa30BaTeJIbHON IPOrpaMMbl OCHOBHOT'O 00ILero 00pa3oBaHUs
st nereit ¢ 311P(3anepxkoit neuxuueckoro pazsutus) MOY Capaesckas COLLL.

- Yuebnoro miana MOY Capaesckast COLL va 2023-2024 y4yeOHbIl TO/I.

Pabouas nporpamma npennasHaueHa st yuanuxcs ¢ 311P (3aaepKKoii ICUXUYECKOro pa3BUTHS),
o0yyaromuxcs 1o aJlalTUPOBAHHBIM OCHOBHBIM 0011€00pa30BaTeIbHBIM IIPOrpaMMaM, COCTABIEHA C
Y4€TOM MHAMBHUYaJIbHBIX BO3MOXHOCTEH, YPOBHSI pabOTOCIIOCOOHOCTH, COCTOSIHUSL 3/10pOBbS JeTeH
C OrpaHMYCHHBIMHU BO3MOKHOCTSIMH 3/10POBbSL.

VYyamuecs ¢ 3[IP - 3T0 netu, uMErONIME HEAOCTAaTKHU B ICUXOJIOTMYECKOM Pa3BUTUMU (KOTOpbIE
MOTYT IOBJI€Yb MPOSBICHUE BTOPHUUHBIX HApYILIEHUIl: peuu, SMOLMOHAIBHO-BOJIEBON cepsl U T. I.),
noareepxkaeHHbie [IMIIK 1 nmpensTcTByOMKUE MOTYyICHHIO 00pa3oBaHus 0€3 CO3MaHus CIICIHATbHBIX
ycaoBuit. IlosTomy naHHas pabouast mporpamma INpenycMaTpuUBaeT MHIUBUAYAJIbHBIA MOIXOA K
KaX/10MY YYEHUKY, THOKOCTb IIPH BHIOOPE METOAMKH IPOBEIECHUS YPOKa, 00bEMa TOMAIIHUX 3a/1aHUl,
npu BeIOOpe POpM KOHTPOJIS M OLIEHKU 3HAHUHA yYaIruXCs.

[Tpu BEIOOpE cucTeMbl 00ydeHUs Ul pealu3aluy padodei mporpaMMbl  yUUTHIBAIUCH!

-pexomenaauu [IMITK

-crierQuKa rnpernojaBaHus IpeaMera s 00yJyaromuxcs ¢ 3a1ep’KKON IICUXUYECKOro pa3BUTHS.
- 0COOCHHOCTH pa3BUTHS MTO3HABATEILHON U Y4eOHOM NesTensHoCcTH oOyuatomuxcs ¢ 311P.

* 3aMeJICHHbIN TeMn MO0 HepaBHOMEPHOE CTAHOBJICHHE [T03HABATENLHON JeITEIbHOCTH;

* HU3KUH ypoBeHb pa3Butus BIID (MmbliieHue, pedyb, BHUMaHUE, TaMATh, BOCIPUATHE U JIP.);

* MCUXWYECKas UCTOIIAEMOCTh, HU3Kasi yMCTBEHHast pab0TOCIIOCOOHOCTE;

* HapyUIEHMs peuu;

* cnabast copMUPOBAHHOCTH MEJIKOM MOTOPHUKH;

* HEeJO0CTaTo4Hasi C(hOPMUPOBAHHOCTH KOOPJMHALIMM JABMXKEHUN M OPUEHTHUPOBKH B IIPOCTPAHCTBE

U BPEMEHHU;

* HapyUIeHMs B OpraHU3alUuU AESITETbHOCTU /NI TOBEACHHUS;

* HH3KUH YPOBEHb ITPOU3BOJIBHON CaMOPETYIISALINH.

Pabouas mnporpamma BkirOuaeT B ce0s KOPPEKIMOHHO-Pa3BHUBAIOILYI0 pabOTy Ha YpoOKe,

HalpaBJIEHHYIO Ha peau3aluio ocoObIx 00pazoBareNbHbIX noTpedHocTe yuamuxcs ¢ 3I1P.

HpOFpaMMa paccuuTaHa Ha 204 4. Ha M3y4YeHHUE MO0 y4eOHOMY ILIaHy BBIICJICHO B
Hezenmo 4 yaca Ha anreOpy u 2 yaca Ha T€OMETPHIO.



Hcnonvzyemorit YMK:

Y4yeOHUKH

Y4yeOHBIC TOCOOUS

MeToauueckue nNocoous

«Anrebpa 9 kmacce»-

}O.H.Makapslues,

H.I'Munatok u np.;
C.A.
Tensxosckoro  M.;

noj  pen.

ITpocsenienue, 2018r

JnmakTnyeckue MaTepualibl
1o ayredpe 9 Kiacc aBr.
JL.U. 3BaBuu,
H.B./IpsikoHOBa —
n3x.Ok3amen 2015
JnmakTuyeckue
MaTepuasl 1o anredpe
it 9 kitacca / B.U.
Koxos, IO.H.
Makapsrues, H.I'.
Munaok. — M.
[Ipocsemenue, 2010

Ypoku anredpsl B 9 kinacce. Kaura mis
yuurens :B.M.2Koxos, JI.b.Kpaiinesa;

ITocobue «MeTtoauyeckue
pekomengauuu JI. C. Atanacsana, B.

®. byrysoB u gp— M.
[Ipocsemenue, 2014.
l'aBpunosa H.®. [Toypounslie

pa3paboTKu 1O reoMeTpuu: 9 Kiacc.
- 2-¢ usn., mepepad. u gom. - M.:
BAKO, 2010. - 368 c.

Hcnonvzyemoriit YMK:

YyeOHuKu

YyeOHbie Nocoous

MeTtoanyeckue mocoous

I'eomerpus 7-9
kyaceel JI. C.
ATtanacsH, B. ©.
byry3oB u ap. — M.:
[Ipocgemienue,
2019;

I[I/II[aKTI/IquKI/IC MaTCpHraJibl,

aBtopsl b.I'. 3uB, B.M. Meiinep ;

M.: IIpocsemenue, 2015rox;

ITocobue «Meronuyeckue
pekomenganuu JI. C.
ArtaHacsHa, B. @. byry3oB
u np.— M.: IIpocsemnieHue,
2014.

Hpe,Z[HOLITI/ITeJ'ILHI)IMI/I BUAaMU JOCATCIBHOCTU SABJIIAKOTCA CICAYIOMIUC:

e YCTHBIW OTBET,

MMCbMEHHBIN OTBET,
nepeckas,
3aroyiHeHue TaOIuIIbI,
mo100p MPUMEPOB,
paboTa 1mo anropuTmy,
COCTaBJICHHUE TIJIAHA.

[Ipenmonaraercs OCyIIECTBICHHE MTPOMEKYTOYHOTO KOHTPOJIS B pa3HbIX (hopMax:
e YCTHBIW OTBET,
e IIMCHBMEHHBIN OTBET,
e TECTUPOBAHUE,
e camocTosTenbHas padora



Paspnen 1. [lnannpyemMsble pe3y/ibTaThbl H3y4YeHHS Y4eOHOI0 peaMera.

JIMYHOCTHBIE:

e [arpuoTH3M, yBaxeHue K  OredyecTBy, K NpPOHUIOMYy U  HACTOSALIEMY
MHOTOHAalMOHAJIBHOrO Hapoja Poccuu, 4YyBCTBO OTBETCTBEHHOCTH W Joira nepen PoauHoM;
TOTOBHOCTh U CHOCOOHOCTh OOYyYarOUIMXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHHIO HA OCHOBE
MOTHUBAIMH K 00Y4EHHIO U TO3HAHUIO;

® TOTOBHOCTh W CHOCOOHOCTH OCO3HaHHOMY BBIOOPY W IOCTPOSHUIO JallbHEHIICH
WHAUBUAYAIbHON TpaeKkTopuu o0pa3oBaHMsA Ha 0a3e OpPHUEHTHPOBKUM B MHpe Mnpodeccuili u
npo(eCCHOHANBHBIX TMPEANOYTCHUNM, C YYeTOM YCTOWYHMBBIX ITO3HABATEIBHBIX WHTEPECOB,;
dbopMupoBaHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOI'O IIOBEJIEHUS, OCO3HAHHOTO M
OTBETCTBEHHOI'O0 OTHOIICHHUS K COOCTBEHHBIM IOCTYIIKam; 3HAaHUE OCHOBHBIX HOPM MOpaJiH,
HPaBCTBEHHBIX, 1YXOBHBIX UJCAJIOB;
c(OpPMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO; YBaXHTEIHbHOTO OTHOIICHHS K
TPYAY, HAIMYKE OIbITA YYaCTUS B COLIMATIBHO 3HAYMMOM TPY/IE;

¢ c(hopMHPOBAaHHOCTH LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO PAa3BUTUSI HAyKU U OOIIECTBEHHON MPAKTUKH; OCO3HAHHOE, YBAXHUTEIbHOE U
N0OpOsKeNaTebHOE OTHOIICHUE K APYTOMY Y€IOBEKY, TOTOBHOCTh M CIIOCOOHOCTH BECTH JTUAJIOT
C APYTUMH JIFOIbMU U JIOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;
OCBOEHHOCTb COLUATIbHBIX HOPM, IPAaBUJI TOBEACHUS;

® y4yacTHe B IIKOJIHLHOM CaMOYIPaBIECHUU U OOIECTBEHHOM KU3HU B MIpeJieiax BO3PACTHBIX
KOMIIETCHIIHH ((OPMUPOBAHNE TOTOBHOCTH K YYaCTHIO B TIPOIECCE YITOPSIOYCHHS COMATBLHBIX
CBsA3€ W OTHOILIECHUI, B KOTOpbIE BKIIOYEHBI M KOTOpbhIE (OPMUPYIOT CaMH Y4dallUecs;
BKJIFOYEHHOCTh B HENOCPEACTBEHHOE TPAXIAHCKOE ydacThe, TI'OTOBHOCTb y4acTBOBAaThb B
KUZHEJEATEIIbHOCTH  TOJIPOCTKOBOTO  OOLIECTBEHHOIO  OOBEAWHEHUS,  MPOJYyKTHUBHO
B3aMMO/ICHCTBYIOIIETO C COLMAIbHON CPEION;

® UHTEPUOPHU3ALMS  LEHHOCTEW  CO3MIATENbHOIO  OTHOLICHHS K  OKpYXKarolleu
JICHCTBUTEIIBHOCTH, I[IEHHOCTEH  COLMAIBHOIO  TBOPYECTBA, ILIEHHOCTH  IPOJYKTHBHOU
OpraHu3alMi COBMECTHOU AEATEIBHOCTH, CaMOPEAIu3aly B IPYyNIe U OpraHu3aluu, HEHHOCTH
«Ipyroro» Kak paBHOMPABHOTO TMapTHEpa, (OPMHUPOBAHHE KOMIIETEHIIMH  aHaIN3a,
MPOSKTUPOBAHMS,  OpPraHU3allMu  JEeSTeNbHOCTH, pedeKCMH  M3MEHEHW#l,  crmoco0oB
B3aMMOBBITOJIHOTO  COTPYAHHYECTBA, CIOCOOOB pealn3allMid COOCTBEHHOTO JIHAEPCKOI0
MOTEHITMANA),
c(hOpMHUPOBAHHOCTH IIEHHOCTH 3JI0POBOTO M 0€30macHoro odpasa KU3HH.

IHPEIMETHBIE:

Hatypansusle uncina. Ipoou. PanimonanbpHble Ynciia

BrinyckHuk HayuuTes:

MMOHUMATEL 0COOEHHOCTH JAECITUYHON CUCTEMBI CUUCIICHUS,

ONIEPUPOBATH MOHITUAMMU, CBA3aHHBIMHU C JIEJIMMOCTBIO HATYPAJIbHBIX YUCEIT;

BBIPQKATh YKCJIAa B SKBUBAJIEHTHBIX (popMax, BbIOMpas Hanbosee MOIXOANIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYyaluH;

CpPaBHMBATH M YNOPSAIOYMBATH PAlMOHATIBLHBIC YUCTIA;

BBITIOJIHATH BBIYHUCIICHUS C PALIMOHAIBHBIMU YUCJIAaMU, COUYETasl YCTHBIE U MHUCbMEHHBIE IPUEMBI
BBIYMCIICHUM, IPUMEHEHHUE KAJIbKYIISITOPA;

WCIIOJIb30BAaTh MOHATHS U YMEHUS, CBA3AaHHbBIE C TPONOPLIMOHAIIBHOCTBIO BEJIMYMH, IPOLICHTAMH,
B XOJ€ pEIICHWS MaTeMaTHYeCKHX 3a7ad M 3a7a4 M3 CMEKHBIX NPEAMETOB, BBIOIHATH
HECJIOXKHBIE TPAKTUYECKHUE PACUETHI.




BBINTYCKHHK TIOJTYYUT BO3MOYXKHOCTb:

IMO3HAKOMMTECS C TO3UIHOHHBIMM CHCTEMAMH CUMCIIECHUS C OCHOBAHUSAMH, OTIMYHEBIME OT 10);
YrayOUTh M PA3BUTh MPEACTABICHHS O HATYPAJIbHBIX YHCIAX U CBOMCTBAX JCIUMOCTH;
HAYYHUTHCS MCIIOJIB30BaTh MPUEMBI, PAIlHOHATU3UPYIOIINE BBIYUCICHUS, IPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYMCIICHUS, BEIOUPAS ITOAXOSIIUI JIJIs1 CUTYaI[H CITOCO0.

JlelicTBUTENbHBIC YUCIIA

BBINYCKHUK HAYYHTCS:

UCIIOJIb30BaTh HavaIbHBIC MIPECTABICHUS O MHOXKECTBE JCHCTBUTEILHBIX YHCET;

OIEepUPOBATH ITOHIATHEM KBaJIPATHOT'O KOPHS, IPUMEHSTH €0 B BHIUHCIICHHSIX.

BBINYCKHUK TOIYYUT BO3MOYKHOCTb:

pPa3BUTH IMPEACTABICHUE O YUCIIC U YMCIOBBIX CUCTEMaX OT HATYPAIbHBIX J0 JCHCTBUTEIbHBIX
YHCEeIT; O POJIM BBIYUCIICHUN B IPAKTHKE;

Pa3BUTh U YIIIYOUTh 3HAHUSA O JECATHYHOMN 3aIUCH JICHCTBUTEIBHBIX YUCEI (TICPUOJIMYSCKUC U
HEMEePUOJHUUECKUE TpooH).

W3Mepennsi, TpuOIMKEHUs, OIIEHKU

BhINyCKHUK HAY4HUTCS:

UCIIOJIb30BaTh B XOJIC¢ pCIICHUs 3a7ad dSJCMCHTApHbIC NPEJACTABICHUS, CBSI3aHHBIC C
npuOIMKEHHBIMU 3HAYCHUSIMH BEJTHYUHH.

BBINyCKHUK MOTYYUT BO3MOXKHOCTD:

MOHSTh, YTO YHCIIOBBIC JaHHBIC, KOTOPBIC HCIIONB3YIOTCS I XapaKTEPUCTUKH OOBEKTOB
OKPYXKAaIOIIET0 MHpa, SBISIOTCS MPEUMYHICCTBEHHO NPUONMKEHHBIMU, 4YTO TI0 3alliCh
npUOIMKEHHBIX 3HAYCHUH, COJEPIKAIIUXCS B MHOOPMAITHOHHBIX HCTOYHUKAX, MOXKHO CYAUTH O
MOTPEIIHOCTH MPHOJIMIKESHUS

MOHITh, YTO IOTPEIIHOCTh pe3yJibTaTa BBIYUCIICHUH JIOJDKHA OBITH COM3MEpHUMa C
MOTPEIIHOCTHIO HCXOIHBIX JaHHBIX.

AJlreOpanyecKue BhIPAKCHUS

BhInycKHUK Hay4uTCS:

OTIEPUPOBATH MOHATHUSIMH «TOXKJIECTBO», «TOXJIECTBEHHOE NPEeOoOpa3oBaHUE», peliaTh 3a/J1adw,
coJiepxkaire OyKBeHHBIC JaHHBIC; padoTaTh ¢ (OpMYIaMu;

BBITIOJTHATE TIPEOOpa30BaHUs BBIPAKEHUH, COJIEPKAIIMX CTEMEHU C IEIBIMU IOKa3aTelsiMUu U
KBaJIpaTHBIC KOPHH,

BBITIOJTHATE TOXKJICCTBCHHBIE TPEOOpa30BaHUs PAIlMOHATBHBIX BBIPAKCHHH HA OCHOBE TPABHII
NEWCTBUHN HaJl MHOTOWICHAMH M alreOpandecKuMH Ipo0sMu;

BBITIOJTHSATH Pa3I0’KEHHE MHOTOWICHOB HA MHOKHTEITH.

BBINyCKHUK MOTYYHUT BO3MOXHOCTh HAYIHThCS:

BBIMOJIHATH MHOTOIIIATOBbIC MTPE0Opa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUH, TPUMEHSS IIHPOKUI
HabOp crocoOOB U MPUEMOB;

MPUMEHSTh TOXJICCTBEHHBIC MPeoOpa3oBaHMs I PEIICHUs 3a1ad W3 Pa3INYHBIX Pa3fciioB
Kypca (Harmpumep, JUIsl HaX0XICHUS] HauOOJIbIIIeT0/HANMEHBIIIETO 3HAYCHHS BHIPAKCHU ).
YpaBHeHHUs

BbINycKHUK HAy4UTCS:

peliaTh OCHOBHBIC BHJIBI PAIMOHAIBHBIX YPAaBHEHWH C OIHOW IEPEMEHHOH, CUCTEMBI IBYX
YpaBHEHHMIA C IBYMsI IEPEMEHHBIMU;

MMOHMMATh YpaBHEHHE KaK BAKHEHIIYI0O MAaTEMATHUECKYIO MOJIENb JUIS ONMUCAHUS M H3yUYCHHS
pa3HOO0Opa3HBIX PeaTbHBIX CUTYAIUH, PEIIaTh TEKCTOBBIC 3a/1a4H alIreOpanuyecKuM METOIOM;
MPUMEHSTHh Tpaduueckue TPEICTABICHHS I HWCCIICOBAHMS YPaBHCHHM, HCCICIOBAHUS U
pEIICHHS CUCTEM YPaBHCHUH C IByMsI IEPEMEHHBIMH.

BBINMYyCKHHUK MOTYYHUT BO3MOKHOCTD:

OBJIQJICTh CICHUATBHBIMA TPUEMAMH PEIICHHUS] YPAaBHEHHH M CHUCTEM YPaBHCHHMIA; YBEPEHHO
MIPUMEHSTh armmapaT ypaBHEHUH IS pelIeHHs pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEMATHKH, CMEXHBIX
NPEMETOB, MPAKTHKH,




OPUMEHATh rpaduyecKkue MPEeACTaBICHUs AJs MCCIEJOBAHUS ypaBHEHUM, CUCTEM YpaBHEHMH,
coaepxaimx OykBeHHbIe KO3()(DUITUEHTEI.

HepaBeHctBa

BrinyckHuK Haydures:

IIOHUMAaTh U MPUMEHATh TEPMUHOJIOIHIO U CUMBOJIUKY, CBSI3aHHbIE C OTHOIIEHHUEM HEPaBEHCTBA,
CBOWCTBA YUCIIOBBIX HEPABEHCTB;

pelaTh JIMHEHHbIE HEPaBEHCTBA C OJHOW NEPEMEHHOM M HX CHCTEMBI; pellaTh KBaJIpaTHbIE
HEpaBEHCTBA C ONOPO Ha rpaduvecKre MPeICTaBICHHUS;

IPUMEHSATH annapaT HEPaBEHCTB JUIsl PELLCHUs 3a/1a4 U3 Pa3JIMUHbIX pa3JesioB Kypca.
BBIMYCKHUK TOTYYUT BO3MOXHOCTD HAYYHThCS:

pasHOOOpa3HbIM NpUEMaM JI0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO MPUMEHATh ammapar
HEPaBEHCTB JUI PEIIEHUS Pa3HOOOpPA3HBIX MaTeMaTHMYECKMX 3aJad M 3aJad W3 CMEXKHBIX
IPEIMETOB, IPAKTHUKH;

OPUMEHSATH rpaduyecKre MpenCcTaBIeHus A UCCIeI0BaHU HEPABEHCTB, CUCTEM HEPaBEHCTB,
cojiepkaiux OyKBeHHbIC KOA(DPHUITUEHTHI.

OcHoBHBIE TOHATHS. YnCIIOBBIE QYHKIIUU

BbinmyckHUK HayduTCs:

NOHMMATh M HWCIIOJIb30BaTh (PYHKIMOHAIBHBIE TOHATHS W S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYCHHS ),

CTPOUTH TpauKH 3SIEMEHTAPHBIX (DYHKIHIA; MCCIEI0BaTh CBOWCTBA YMCIOBBIX (YHKIUH Ha
OCHOBE M3Y4E€HUS MOBEACHUS UX I'PapHKOB;

NOHMMATh (DYHKIMIO KaK BOXHEWIIYI0 MAaTEMaTHUYECKYIO MOJENb IJIsSi OMUCAHUS TPOIECCOB U
SBJICHUHA OKPYKAIOIIEro MHpa, NPUMEHATh (YHKUMOHAIBHBIM S3BIK I ONUCAaHUA U
HCCIICIOBAaHMS 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHUYNHAMH.

BbIyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThCS:

NPOBOJUTHh HCCIIEJIOBAaHMS, CBS3aHHBIE C M3YYCHHEM CBOWCTB (YHKIHUH, B TOM YHCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE TIpapMKOB M3Y4EeHHBIX (YHKIMHA CTpouTh Oolsee
CII0XHbIE TpapuKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMIY» TOUKAMH U T. 11.);

UCMOJIb30BaTh (YHKIMOHAJIbHBIE TNPEACTABICHUS U CBOMcTBa (YHKUMHA Ui  pelieHus
MaTeMaTUYeCKUX 3aayd U3 pa3IMYHbIX pa3/ieloB Kypca.

YucnoBble NOCIEI0BATENBHOCTH

BrImycKkHUK HayduTCS:

NOHMMaThb M  UCMOJb30BaTh S3bIK  IOCIEA0OBATEIbHOCTEH (TEPMUHBI, CHUMBOJHYECKUE
0003HaueHMUs ),

OPUMEHATh (HOPMYJIbI, CBSI3aHHbIE C apU(PMETUYECKOH M T'€OMETPHUECKOW mporpeccueit, u
ammapar, cOpMHUPOBAHHBIA MPH M3YYEHUU JIPYTHX Pa3/eloB Kypca, K PEHICHUIO 33a1ad, B TOM
qHcie ¢ KOHTEKCTOM U3 PEAIbHOM KU3HHU.

BBIMYCKHUK TOTYYHT BO3MOXHOCTDh HAYIHThHCS:

pewiatb KOMOMHUPOBAHHbIE 337aYll C MPUMEHEHUEeM (OopMyJ N-ro 4jieHa U CyMMbI MEPBHIX N
YJIEHOB apU(METHUECKOW M TEOMETPHUYECKOW TPOTPECCHH, MPUMEHsSl MPH 3ITOM amnmapar
YpaBHEHHH U HEPABEHCTB;

MOHUMaTh apU(PMETHUECKYI0O M TEOMETPUYECKYI0 TPOTPECCHI0 KakK (YHKIHUW HATypaabHOTO
apryMeHTa; CBS3bIBaTh apu(METHUECKYIO MPOTPECCHIO C JIMHEHHBIM POCTOM, F€OMETPUUECKYIO
— C 9KCIIOHEHIIMATEHBIM POCTOM.

OnwucarenbHasi CTaTUCTHUKA

BBIMyCKHUK HAy4YHTCS WCIONB30BaTh TMPOCTEHIINE CIIOCOOBI TPEJCTABICHHS W aHaln3a
CTaTUCTHYECKUX JAHHBIX.

BBITyCKHUK TOJTYYAT BO3MOXXHOCTH NMPHOOPECTH MEPBOHAYAIBHBIA ONBIT OpraHW3anuu cOopa
JAHHBIX TP TPOBEJCHHM OIpOca OOIIECTBEHHOTO MHEHMS, OCYLIECTBISATh WX aHAIMU3,
NPEJICTABIIATh PE3YIbTATHI OTPOCA B BHJIE TAOJHUIIBI, THATPAMMBI.

CayyaiiHble COOBITHS U BEPOSITHOCTD

BBITyCKHUK HAyYNTCS] HAXOJUTH OTHOCHTENBEHYIO YaCTOTY M BEPOSTHOCTH CIIYYaifHOTO COOBITHSI.




BbInycKHHMK TOTYyYUT BO3MOXKHOCTh TPUOOPECTH OMBIT IPOBEICHUS CIIy4allHbIX SKCIIEPUMEHTOB,
B TOM YHCJIE C TIOMOIIIbIO KOMIIBIOTEPHOT'O MOJCIUPOBAHMS, MHTEPIPETALNU X PE3yIbTaTOB.
Kombunaropuka

BrimyckHUK HayduTCsl pemarb KOMOWHATOPHBIC 33Ja4l HAa HAXOXKJICHHE YUCIIa OOBEKTOB WU
KOMOHMHAIIUH.

BBINMYCKHUK MOMTYYUT BO3MOXKHOCTh HAYUUTHCS HEKOTOPHIM CIIEHUAIBHBIM MpUEMaM pPEHICHHS
KOMOMHATOPHBIX 3a]1a4.

Harnannas reomerpus

BbInycKHUK Hay4YHUTCA:

pacrio3HaBaTb Ha YEpTEXKaX, PUCYHKAX, MOJCNAX U B OKPYXKAlOIIEM MHUpPE IUJIOCKHE U
MIPOCTPAHCTBEHHbIE TEOMETPUUECKHe (PUTypHI;

pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJBHOTO Mapajuleienuieia, TpaBUIbHON MHUPaMUIbI,
HUWIMH]IpA U KOHYCAa;

CTPOUTH PA3BEPTKHU KyOa U MPSIMOYTOJIILHOTO MapajuIeIeue/1a;

OTIpEeIIATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (DUTYPHI JIMHEHHbIE pa3Mepbl caMoil GpUrypsl u
Ha000poT;

BBIUUCIIATH 00BEM MPSAMOYTOIBHOTO MapajuleNenune/ia.

BEIyCKHUK TIOTYYHT BO3MOXKHOCTB:

HAYYUTHCS BBIUUCIATH 0OBbEMBI MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp, COCTABICHHBIX M3
NPSMOYTOJIBHBIX TapalJIeTICITHIICIOB;

yrayOuTh M Pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (pUrypax;
HAYYHUTHCS IPUMEHSTH OHATUE Pa3BEPTKU ISl BBITOTHEHHS TPAKTUIECKUX PACUETOB.
['eomeTpuyeckue GUrypol

BrImycKHUK Hay4uTCS:

MOJIb30BAThCS SI3BIKOM TEOMETPHM [UIsl OMUCAHMS MPEAMETOB OKPYKAIOIIEro MHpa U HX
B3aWMHOTO PACIIOJIOKECHHUS;

pacmo3HaBaTh W HM300pakaTh Ha YEpTEk)aX U PUCYHKAX TeoMeTpuueckue (GUrypsl U HX
KOH(Urypaluy;

HaXOJUTh 3HAYEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYp M MX OTHOLICHMS, I'PAAYCHYIO Mepy
yraoB ot Ogo 180, mpuMeHss omnpeneneHusi, CBOMCTBA M MPU3HAKK (UTYp M UX DJIEMEHTOB,
oTHOMEHHs (HUryp (paBeHCTBO, 0A00HE, CHMMETPUH, TOBOPOT, MAapaJUIEIbHbIN EepeHoc);
ONEpPHPOBATh C HAYAIBHBIMH TIOHSATHSMH TPHUTOHOMETPHH W BBINOJIHATH DJEMEHTapHBIC
orepanuu HaJ QYHKIUSMH YTJIOB;

pemaTh 3a1aud Ha JOKa3aTeJIbCTBO, OMHPAsCh HA M3YYCHHBIE CBOWCTBA (UTYp M OTHOIICHHMA
MEXy HUIMH U IPUMEHSISI H3y4eHHbIE METO/Ibl 0KA3aTeIbCTB;

pemaTh HECIOXKHBIE 3a/la4d Ha TIOCTPOCHUE, MPUMEHSSI OCHOBHBIC aJITOPUTMBI TIOCTPOCHUS C
MOMOIIBIO IIUPKYJIS U IUHEUKH;

pemaTh MpOCTeHINe MITaHUMETPUIECKUE 3a/1a49H B TIPOCTPAHCTBE.

BBIMyCKHUK MOTYYUT BO3MOKHOCTD:

OBIIQJIETh METOJAaMH peIIeHUs 3aJad Ha BBIYHCICHHUS U JIOKA3aTeNbCTBA: METOIOM OT
IPOTHBHOTO, METOZOM MOA00Ms, METOAOM Iepebopa BapHaHTOB M METOJOM T'€OMETPUUYECKHX
MECT TOYEK;

nproOpecTy OMBIT MPUMEHEHHUsI alre0pandeckoro ¥ TPUrOHOMETPHUYECKOro ammapara u ujuei
JIBYDKEHUS TIPH PEIICHUH T€OMETPHYECKUX 3a]1ad;

OBJIQIETh TPAJUIIMOHHON CXEMOW pelleHHs 3a/Jad Ha IMOCTPOEHHE C IMOMOUIbI0 IHUPKYIS H
JMHEWKH: aHAJIN3, IIOCTPOCHUE, T0KA3aTeIhCTBO U UCCIICIOBAHHE;

HAYYMUTHCS pelaTh 3a7aud Ha MOCTPOEHHE METO/I0M IT'€OMETPHUECKOr0 MeCTa TOUEK U METO/I0M
MOJTOOHS;

npuoOpecTd  OMBIT  UCCIENIOBaHMA CBOMCTB  IUIAHUMETPHUUECKUX (UTYp C€  TOMOIIBIO
KOMITHIOTEPHBIX ITPOTPaMM;

nproOpecTH OMBIT BBHIMOJHEHUS MPOEKTOB MO TeMaM «l'eoMmerpuyeckue mpeoOpa3oBaHUS Ha
TUIOCKOCTHY, «IlocTpoeHre OTPE3KOB 1Mo PopMyIIe).




H3MepeHune reoMeTpuueckix BeINYruH

BrinyckHuK Haydures:

UCIIONIb30BaTh CBOMCTBA W3MEpPEHUs MAJUH, IUIOHmaJed W YIVIOB NIpU pElIeHUH 3a7ad Ha
HAXO0XJICHUE JITMHBI OTPE3Ka, [UTHHBI OKPYKHOCTHU, IUTMHBI IyTH OKPY>KHOCTH, TPATYCHOU MEpPhI
yria;

BBIUUCIIATH IUIOIIAIN TPEYTOJBHUKOB, MPSIMOYTOJBLHUKOB, MAapaJLIIOrpaMM-MOB, TpaIeIHii,
KpPYTOB U CEKTOPOB;

BBIUUCIIATH UTMHY OKPY>KHOCTH, [UTHHY IYTH OKPYKHOCTH;

BBIUMCIIATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYyp W UX YIJIbl, UCHONB3YS (DOPMYJbI JTHHBI
OKPYXKHOCTH ¥ JITUHBI AYTH OKPYKHOCTH, GOPMYJIBI IUIomaaeu puryp;

pelaTth 3a/1a4d Ha J0Ka3aTeNbCTBO C HUCIIOJIb30BAaHUEM (OPMYI JUIMHBI OKPYKHOCTU U JITMHBI
JyTH OKPY>KHOCTH, (hOpMYII Iiomaaei Guryp;

peliaTte TMpPaKTHUYECKHWE 3aJauyd, CBSI3aHHBIE C HAXO0XKICHHEM TIeOMETPUYECKUX BEITUYHMH
(McTIoNB3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BbINyCKHUK MOTYyYUT BO3MOXHOCTh HAYYUTHCS:

BBIUMCIIATh ITUIOMIAMM  (UTYp, COCTaBICHHBIX W3 JBYX WIH 0Ooyiee MPSMOYTOJIHHUKOB,
napasuieIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

BBIUMCIIATh IUIOMIAJIM  MHOTOYTOJBHUKOB, HCIIOJIB3Ys OTHOIICHUS PABHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH;

MPUMCHSTh AITreOpanvdecKuii 1 TPUTOHOMETPUICCKHI anmapar u WIS JBUKCHHS TIPH PEIICHUN
3a]]a4 Ha BBIUMCIICHHE TUIOMIaiell MHOTOYTOJIbHUKOB.

KoopauHarsl

BbIyCcKHUK HAy4YHUTCSA:

BBIUUCIIATH JUTMHY OTpe3Ka MO KOOpJIWHATAM €ro KOHIIOB; BBIYHCIIATH KOOPAMHATHI CEPEIUHBI
OTpe3Ka;

UCIIOJIb30BaTh KOOPAMHATHBIN METO/I JUISl U3YYCHHS CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BBINyCKHHUK TOTYyYUT BO3MOMKHOCTD:

OBJIAJICTh KOOPJMHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BEIYUCIICHUS M JIOKA3aTeIbCTBA,
MPUOOPECTH OMBIT UCIOIB30BAaHUSI KOMIBIOTEPHBIX MPOrpaMM JJisi aHallM3a YacTHBIX CIIy4aeB
B3aMMHOT'O PACIIOJIOKCHHSI OKPY)KHOCTEH U TIPSIMBIX;

MPUOOPECTHU OIBIT BBHIIOTHEHUSI POEKTOB HAa TeMy «lIprMeHeHrne KOOpAMHATHOTO METOoa MpU
PEIICHNUH 33]1a4 Ha BBEIYMCIICHHS U JJOKA3aTeIbCTBAY.

BekTopsl

BrITTyCKHUK HAydUTCS:

OTEpUPOBATH C BEKTOpPAMHU: HAXOJUTh CYMMY M Pa3HOCTh [BYX BEKTOPOB, 3aJaHHBIX
T€OMETPHUYSCKH, HAaXOJAUTh BEKTOP, PABHBIM MMPOU3BEICHUIO 33/IaHHOTO BEKTOpA HA YUCIIO;
HAXOJHUTh JUISI BEKTOPOB, 3aJaHHBIX KOOpJIMHATAMH: JUIMHY BEKTOpa, KOOPAUHATHI CYMMBI U
Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIMHATHI IMPOM3BEIACHHS BEKTOpa HA YMCIIO, MPUMEHSS
pU HEOOXOIMMOCTH COUETATENbHBIH, MePEeMECTUTENbHBIN 1 PACTIPECIUTEIbHBINA 3aKOHBI,
BBIUMCIIATh CKaSIPHOE TIPOU3BEJCHUE BEKTOPOB, HAXOIWTh YIroJd MEXIy BEKTOPAMH,
YCTaHABIMBATh NMEPIECHIUKYISIPHOCTD MPSIMBIX.

BBITyCKHHK TIOJTYYUT BO3MOYXKHOCTD:

OBJIAJIETh BEKTOPHBIM METOJ/IOM JIJIsl PEIICHUS 3a7a4 Ha BHIYMCICHUS U I0Ka3aTeIbCTBA,;
MPHOOPECTH OIBIT BBHIMOJHCHHUS IMPOCKTOB HAa TEMY «IIPHMEHEHHE BEKTOPHOTO METO/Aa IPHU
pEIIeHUH 3a7a4 Ha BEIYMCIICHUS U JOKA3aTeIbCTBAY.

METANPEIMETHBIE:

PeryasituBubie YY /|

1. VYwmenue camMOCTOSTEIBHO OMPEAETATH eI O0ydYeHHUs, CTaBUTh U (POPMYJIUPOBATH
HOBBIC 33/1a4M B yueOe U MO3HABATEILHON AeSITENFHOCTH, PA3BUBATh MOTHUBBI M HHTEPECHI CBOEH
MO3HABATENIbHON JesATeTbHOCTH. OOYJarOIINIICS CMOXKET:



¢ AHANM3HWPOBATH CYIIECTBYIONIME W IUIAHUPOBATh Oyaymiwe o00pa3oBaTEIbHBIC
pe3yIbTaThI;

e yacHTU(DUIIUPOBATH COOCTBEHHBIC MPOOIEMBI M OMIPEIEISITh TIIaBHYIO MTPOOJIEMY;

® BBLIJIBUTaTh BEPCUU PEHICHHS MTPOOIIEMBI, (DOPMYIHPOBATh TUIIOTE3HI, MIPEIBOCXHIIATH
KOHEYHBIN pe3ynbTar.

2. YMEHHE CaMOCTOATEIbHO IUIAHUPOBATH MYTH JOCTIIKEHUS IeJIe, B TOM YHCIE
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX 1
MO3HABATENBHBIX 3a/1a4. OOy4JalonIniics CMOXKET:

e OmpenensiTh HEOOXOAMMBbIE JCUCTBHE(s) B  COOTBETCTBUM €  Y4eOHOM U
MO3HABATEJILHOM 3a7aueii U COCTABJIATH aJITOPUTM UX BBITIOJHEHUS;

e 00OCHOBBIBATh M OCYIICCTBIISTH BBIOOp Hanboisiee YPPEKTUBHBIX CIIOCOOOB peIIeHUs
y4eOHBIX ¥ MMO3HABATEIHHBIX 33/1a4;

® OMpeAeNsATh/HAXOMUTh, B TOM YHUCIIC W3 TPEUIOKCHHBIX BapUAHTOB, YCIOBUS IS
BBITMIOJTHEHHS Y4eOHOM U MMO3HaBaTEIbHON 3aJauu.

3. YMeHHE COOTHOCHTH CBOM JICUCTBUA C IUTAHHPYEMBIMH  pE3YJIbTaTaMH,
OCYIIECTBIISITh KOHTPOJIb CBOECH JESITETFHOCTH B MPOLIECCe JOCTUKECHUSI pe3ylibTara, ONpeesiTh
CIoCcoObl JIEUCTBUN B paMKax NpPEIOKEHHBIX YCJIOBUH M TpeOOBaHUM, KOPPEKTHUPOBATh CBOU
NEHCTBUS B COOTBETCTBHUH C U3MEHSAOIIEH s cuTyanueil. OOydJaronuiicss CMOKeET:

® OMpeAensiTh COBMECTHO C TIEJIaroroM M CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMBIX
pPE3yNbTAaTOB U KPUTEPHUH OILICHKU CBOEH yueOHOMU AESITeNbHOCTH;

e CHCTEeMaTHU3HpoBaTh (B TOM 4HClIe BbIOMpaTh MPUOPUTETHBIC) KPUTEPUU
TUTAHUPYEMBIX PE3YJIbTaTOB M OIICHKH CBOCH JCATCILHOCTH;

e OoTOMpAaTh WHCTPYMCHTHI JJIsi OIEHWUBAHUS CBOCH JCSITEILHOCTH, OCYIIECTBISATH
CaMOKOHTPOJIb CBOEH JESATENIbHOCTH B paMKax MPEAIOKEHHBIX YCIOBHH U TpeOOBaHUIA.

4. VYMecHHE OIICHMBATh MPABWILHOCTH BBHITIONHEHHS Y4eOHOW 3amadu, COOCTBEHHBIC
BO3MOXXHOCTH €€ perieHusi. OOydaronuics CMOXeT:

® OMNpeAeNsaTh KPUTEPUU MPAaBUIBLHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS YUeOHOU 3a1a4H;

® aHANM3HPOBATh U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS
TSl BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

e CBOOOJHO TIOJIB30BAThCS BBIPAOOTAHHBIMA KPHUTEPUSMHU OIICHKH W CaMOOIICHKH,
MCXOJIS U3 IIeNTM U UMEIOIIUXCS CPEACTB, pa3inyas pe3yabTaT U CoCOObI ACHCTBHIA.

5. Bmagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TMPUHATHS pEIICHUH U
OCYIIIECTBIIEHUSI OCO3HAHHOTO BBIOOpA B Y4eOHOI 1 mo3HaBaTenbHONH. OOyJaromuiics CMOXKET:

e HaOmOJaTh U AHATU3UPOBATh COOCTBEHHYIO YYE€OHYI0 U TO3HABATENbHYIO
JESTSIILHOCTD M JISATSIIBHOCTD IPYTHX 00YYAIONIUXCSI B MPOIIECCE B3aUMOIIPOBEPKH.

Ilo3naBaTenbHblie YY /1

6. VYMeHHe ompenensaTh TMOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATHL AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENBHO BBIOUPATh OCHOBAHUS M KPUTEPUU IS KiIaccU(UKAIINHU,
YCTaHABIIMBATh  IPUYUHHO-CIICJICTBEHHBIC CBSI3M, CTPOWTH JIOTHYECKOE  paCCYXKICHHE,
YMO3aKII04YeHne (MHAYKTUBHOE, IETYKTUBHOE, TI0 aHAJIOTHH) U AeNaTh BbIBOIbI. OOy4daromuiics
CMOKeT:

e BBHICIATH OOIMH TNPU3HAK JBYX WM HECKOJHKHX IPEJAMETOB WU SIBICHUA U
OOBSICHATEH UX CXOACTBO;

® CTPOHUTH pacCyXJCHHE OT OOIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBJICHUSIM U OT
YACTHBIX SIBIICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXKICHHE HAa OCHOBE CpPaBHEHHS MPEIMETOB U SIBICHUH, BBIACNAS MPU
ATOM OOIIHE MPU3HAKY;

e JjenaTh BBIBOJI HAa OCHOBE KPUTHYECKOTO aHajW3a pPa3HBIX TOYEK 3pEHUS,
MOJATBEPXKJIaTh BBIBOJ COOCTBEHHOW apryMeHTAlled WM CaMOCTOSATENbHO TMOTy4YEeHHBIMU
JTAHHBIMHU.

7. YMeHue co3laBarh, MPUMEHATh U MPEOOPA3OBHIBATh 3HAKU U CHUMBOIIBI, MOJEIH U



CXEMBI JJIs pelIeHUs] y4eOHBIX U TO3HABATENbHBIX 3a1a4. OOyJarouiicss CMOKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM MpPEAMET U/UJIH ABICHUE;

® co3aaBaTh a0CTPAKTHBIN WM PealbHbBII 00pa3 mpeaMeTa U/niH SBICHHUS.

8. CwpbicioBoe uteHne. OO0yJaromuics: CMOXKET:

® HAaXOOUTh B TeKcTe TpeOyemyr HH(GOpMAIMiO (B COOTBETCTBHM C LEISIMHM CBOEH
JIeSATEIbHOCTH);

® OpUEHTHPOBATHCS B COAEPKAHUM TEKCTA, ITOHMMATh LEJIOCTHBIA CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT.

KommyHukarususie YY /I

9. VYMeHne opraHu30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIESTENBHOCTD
C YUHMTEJNEM U CBEPCTHUKAMH; pabOTaTh HHAUBUIYAJIHHO U B TPYIIE: HAXOAUTH 00IIee pelieHne
U paspeuiatb KOH(DIMKTBI HAa OCHOBE COIJIACOBAaHMUS MO3UIMA M ydyeTa HHTEPECOB;
dbopMynHupoBaTh, ApryMEHTUPOBATh U OTCTaMBATh CBOE MHEHHE. O0YJarOIUIACS CMOXKET:

J OIpPEAEIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATENBHOCTH;

J UTpaTh OINPEAEICHHYIO POJb B COBMECTHOM €ATEIbHOCTH;

J BBIJIETIATH OOIILYIO TOUKY 3PEHUSI B TUCKYCCHH;

o JIOTOBAapUBATLCS O MpaBWJIAX M BONPOCAX Uil OOCYXKIEHHS B COOTBETCTBUHM C
IIOCTaBJICHHOM Mepe. TPyIIOoN 3a4a4eH.

10.  YMeHue OCO3HAHHO HCHOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 3ajayeii
KOMMYHMKAIUH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MbICJIEH U MOTPEOHOCTEN [UIsl IJIaHUPOBAHUS U
pPEryJIILIUA CBOEH JEATEIBHOCTH; BJIAJCHUE YCTHOM M NHCBMEHHOW pPEYbl0, MOHOJOTMYECKON
KOHTEKCTHOW peubto. OOyJatomriics CMOKET:

® OmpenensiTh 3a7adyy KOMMYHUKAIlMM M B COOTBETCTBHM C HEHl OTOMpaTh peueBbie
CPEICTBa;

® [PUHMMATh PEIICHUE B XOJI€ JUAJIora U COTJIaCOBBIBATh €r0 C COOECETHUKOM;

e CO3/1aBaTb IHMCBMEHHBIE  «KJIMLIMPOBAaHHBIE» W  OPUTMHAIBHBIE TEKCTBHl  C
HCII0JIb30BaHNEM HEOOXOAUMBIX PEUYEBBIX CPE/ICTB;

e JenaTh OLICHOYHBIH BBIBOJA O JOCTH)KEHUHU L€ KOMMYHMKAIIMH HEMOCPEICTBEHHO
10CJIe 3aBepIeHUs] KOMMYHUKAaTUBHOI'O KOHTAKTa M 0OOCHOBBIBATH €TO0.

11.  ®opmupoBaHMe€ U pa3BUTUE KOMIIETEHTHOCTHM B 0O0JIACTH HCIOJIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruit (nanee — MKT). OGyuatomuiicss cMOXeT:

® [ICJICHANPABIEHHO MCKAaThb M  HCHOJb30BAaTh  HMH(OpPMAIMOHHBIE  PECYpCHI,
HEOoOXOUMBIE I PellIeHUs] yYeOHbIX U MPAKTUUECKUX 3aau ¢ noMolnbto cpeacts UKT;

e BbIIEIATh MH(OPMALMOHHBIN aCHEeKT 3a/lauM, ONEepUpOBaTh JaHHBIMHU, UCIOJIb30BaTh
MOJIeJIb PELIeHUs 3a/1a4H;

® JCMOJb30BaTh MHPOPMAIUIO C YIETOM 3TUYECKUX U IIPABOBBIX HOPM.

KoppexkunonHo-pa3suBaomas padore Ha ypoKe, HAIIPABJICHHAsI HA
peaju3anmio 0co0bIX 00pa3oBaTe/bHBIX NOTPeOHoCcTel yyammxcs ¢ 311P:

Crpoutb 00yueHHe ¢ yu€ToM HHAUBUAYaAIbHBIX 0coOeHHOCcTel yuamuxcs ¢ 3[1P u cnenuduku
YCBOEHHMSI UMU 3HAaHUW, YMEHUH U HABBIKOB, KOTOPOE MPEATOIaraeT:

. «TIOIIarOBO» TMPEAbSBIATH Marepuan ( OT MPOCTOr0 K CIOXKHOMY, OT YacTHOIO K
o0miemy;)

* (¢dopMuUpOBaTh, Pa3BUBAThH, AKTUBU3UPOBATH CJIOBAPHBIN 3amac.

*  Ppa3BUBaTh MBIIUICHUE YYaIUXCsl, YIUTh YCTAaHABINBATh IPUUNHHO- CJIE/ICTBEHHBIE CBA3H,
JIeJIaTh BEIBOILI U 000OIIEHYS.

*  pa3BUBAaTh YCTHYIO MOHOJIOTHYECKYIO PEYb.

*  KOHCTPYHMpOBATh U HUCIIOJIb30BAThH SA3BIKOBBIE 3aKOHOMEPHOCTU IPU MOCTPOECHUHU CBA3HOIO
BBICKA3bIBAHU;



* pa3BUBaTh CUMYJbTaHHBIC (OJHOBPEMEHHO MPOTEKAIOIIUE) MPOIIECCHI TPH U3YUEHUH U
3aKpEeIJICHUH YCTHOTO MaTepHaa.

. UCIIOJIb30BaTh pasHOOOpa3HbIe  METOJbl, TPUEMBI M  CPEICTBA  OOy4YCHHS,
CIIOCOOCTBYIOIIME Kak OOIIeMy pa3BUTHIO  OOYdYalOIIErocs, TaK U  KOMIICHCAI[UU
WH/IMBUYAIbHBIX HEJJOCTATKOB Pa3BUTHS

. CTPYKTYpPUPOBAaTh MarepHai, ACTAIN3UPOBAaTh €ro B (opMe alropuTMoB, 0Opa3IoB
BBITTOJTHEHHS 3aJJTAaHHUI JJIs1 KOHKPETU3AIUH JICHCTBUI TIPU CAMOCTOSTEIILHON padoTe;

. TIIATETLHO OTOMpATh W KOMOMHUPOBATH METONBI U MPUEMBI O0YUEHHUS C IENBI0 CMEHBI
BUJIOB JICATEIBHOCTH JICTEH;

. CTUMYJIMPOBAaTh ITIO3HABATeNbHYI0 AaKTHBHOCTb, MOOyXJIaTb HHTEpec K cebe,
OKpYXaroIlleMy MPEIMETHOMY M COIMAIbHOMY MHUPY (3alaHusl MPOOIEMHO-TIOUCKOBOTO
Xapakrepa, CO3/1aHUEe CUTyallu YCIeXa, BUKTOPUHBI U KOHKYPCHI U T. I1.);

. UCIONB30BaTh  CIHEIHaNbHblE TPUEMBI M YIPaXKHEHUS (B COOTBETCTBUU  C
pPEKOMEHJAMSAMHU TI€Jarora-cuxojiora) mo (GOPMHUPOBAHHIO TPOU3BOJIBHOCTU PETYISILUH
JeSITeIIbHOCTH M TIOBECHUS, CTA0MIIN3aI[K €r0 SMOIMOHAIBHOTO (hoHa;

® Ppa3sBUBAaTb KOMMYHHKATUBHYIO aKTUBHOCTDH U 3aKPCIIIATH PCUCBBIC HABBIKH,

. co3aBath arMocdepy JA0OpOKENIATeIbHOCTH Ha YPOKE C LENBI0 MPEayHpexaeHUs
HETraTUBHOI'O OTHOLICHUSA 06y11a101uer0(:$1 K CUTyalluM IIKOJbHOI'O 06yquI/I$I B IICJIOM,
dopMupoBaHUsT y4eOHOW MOTHBAIIMU. HWCIOJIB30BAaHHE CICIUAIBHBIX METOJIOB, MPHEMOB U
CPEICTB, CIOCOOCTBYIOIIMX Kak OOIIeMYy pa3BUTHIO OOYyYarolerocs, TaKk M KOMIIEHCAIlUU
WH/IMBUYAIbHBIX HEIOCTAaTKOB pa3BUTHS (CHCIHMAJIbHBIC YIPAKHEHUS JUIS Pa3BUTHS PEUH,
KOHICHTpalnuun BHUMAaHUA, CHATUA OMOLMOHAJIBHOI'O HaIIPsAKCHUA, (1)OpMI/IpOBaHI/I$[
CaMOPETYJISLUY | JP.);

. COXpaHATh U YKPEIULATh NCHXO(U3NYECKOE 30pOBbE ydammxcs (IpUMEHSTH
37I0pOBbeCcOEperaronife TEXHOJIOTUH): JIbIXaTelibHas TMMHACTHKA, (U3MHHYTKH, YIPKHCHHUS
JUIS TV1a3 | T. I1.

. co3naBarhk arMochepy 100poKeNaTeIbHOCTH U IICUXOJIOTHYECKOro KoM(popTa Ha YPOKe ¢
1enbio (GOPMHUPOBAHUS Yy Yy4alllerocs YBEPEHHOCTH B ceOe, MPeAyNpeKACHUS HEraTMBHOTO
OTHOIIECHHS 00YYalOUIerocsi K CHUTYalluy MIKOJIBHOTO OOYYEHHS B IIEJIOM, TTOBBIIICHUS y4eOHOM
MOTHBAIINHN.

Paznen 2. Coaep:xanue nporpamMmabi.

AJredpa
Yucaa

PanmnonaJjibHbIE YHCIa

MHoecTBO panuoHanbHBIX 4YHcel. CpaBHEHHE palMOHaJIbHBIX uMcen. JledicTBus c
panroHaIbHBIMU yncnamu. [IpencraBienne palmoHanbHOTO YUCIa IeCATUYHON APOObIO.

HppauunonajibHble Yucaa

ITonsaTHe MppanuoHAIBHOrO 4Yncia. Pacro3HaBaHue UppalMoOHaIbHBIX yucen. [Ipumepsl

Jl0Ka3aTeiabcTB B anredpe. MppaluoHanbHOCTh 4HCIA \/E . IlpumeHenne B TeOMETpUMU.
CpaBHeHuE UppaloOHaIbHbIX YHCell. MHOXKECTBO JEHCTBUTENBHBIX YHCET.

ToxnecTBeHHBbIE MpPeo0Opa3oBaHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHUS

Beipaxxenue ¢ nepemeHHON. 3HaueHHe BbIpakeHHUs. [1oncTaHOBKA BBIPAKEHHI BMECTO
[IEPEMEHHBIX.

Lebie BbIpameHust

CreneHb ¢ HaTypajJbHBIM TOKa3areneM U e€ coicTBa. [IpeoOpa3zoBaHus BbIpa)XeHUH,
COJIEpKalINX CTENCHHU C HaTypaJIbHBIM MOKA3aTEJIEM.

OpHowieH, MHorowieH. JleWcTBHS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CIIOKEHHE,
BbIUHMTaHUE, YMHOXKEHHE). DOpMYJIIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaApaTOB, KBAJpaT
CYMMBI U pa3HOCTH. Pa3nokeHre MHOrOWIeHa Ha MHOKUTENU: BBIHECEHHUE OOIEro MHOXKUTEIS



3a CKOOKM, IpyNIUpOBKa, NpUMEHEHHE (OpPMYNT COKpALIEHHOTO yMHOXeHMs. KBaapaTHbIi
TPEXUJICH, PA3JIOKEHUE KBAJIPATHOIO TPEXUICHA HA MHOKUTEIIH.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenb c uensiM mokasareneM. IIpeoOpa3oBanue IpoOHO-TUHEWHBIX BBIPAKECHUN:
CJIO)KEHUE, YMHOXKEHUE, fiesieHne. Anredpanueckas ApoOsb. JlonycTumsble 3Ha4eHUs IEPEMEHHbIX
B JIpOOHO-pallMOHANBHBIX BhIpakeHusx. Cokparienue aiaredpamueckux apobeil. IlpuBenenue
anreOpanveckux npoOel Kk oOmeMy 3HameHaTenro. J[eHcTBus ¢ anredpandecKuMu JpoOsIMU:
CJI0’KE€HHUE, BBIYMUTAHUE, YMHOXKECHUE, JICJICHUE, BO3BEICHUE B CTCIICHbD.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKALINX 3HAK MOAYJIS.

KBanparnbie kopHu

Apudmerndeckuii KBajJpaTHBI KOpeHb. [IpeoOpa3oBaHuEe BBIPAKECHHM, COACpPIKAITUX
KBaJpaTHbIC KOPHM: YMHOXKCHME, JCICHHUE, BBIHECEHHUE MHOXKMTEN H3-TI0J 3HaKa KOpH,
BHECEHUE MHOXUTEISA II0J] 3HAK KOPHS.

YpaBHeHHsl 1 HEpaBeHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHenust

[lonsatne ypaBHeHMs M KOpHSA YypaBHeHHus. llpencraBieHne O pPaBHOCHUIBHOCTH
ypaBHeHM. O0nacTh onpeaeseHus ypaBHeHus (001aCTh TOMYCTUMbIX 3HAaYEHUH IePEMEHHOMN).

JInHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemenne smHelHbIX ypaBHeHui. JIuHeliHoe ypaBHeHue ¢ mnapamerpoM. KosmdecTBo
KOpHEW JINHEMHOTO YpaBHEHUS. PelieHne MTMHEeHHbIX YPAaBHEHHI C TapaMeTPOM.

KBanpaTrHoe ypaBHeHHe B er0 KOPHH

KBagparuele ypaBHeHus. Hemnonnele kBaapaTHble  ypaBHEHUsA. JMCKPUMHHAHT
KBaJIpaTHOrO ypaBHeHus. Popmyiia KOpHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. Teopewma,
oOparHas Teopeme Buera. Pemenune kBanpaTHBIX ypaBHEHWH: UCIIONB30BaHUE (OPMYIBI s
HAXOXXJCHUs KOpHEH, rpaMuecKuil METOJA peIICHUs, Pa3oKEeHUEe Ha MHOXXUTENIU, HOoJ00p
KOpHEH € HCIIOJIb30BaHMEM TeopeMbl Buera. KosmuecTBO KOpHEH KBagpaTHOrO YpaBHEHHs B
3aBUCUMOCTH OT €ro JMCKpUMHHAHTa. BUKBagpaTHbIE ypaBHEHMs. YPABHEHMsI, CBOAMMBIE K
JIMHENHBIM U KBapaTHbIM. KBagpaTHble ypaBHEHUS C TapaMETPOM.

/IpoOHO-panuoOHAJIbLHBIC YPABHEHUS

Pemenue npocteiiinx 1poOHO-TUHENHBIX ypaBHEHU. Pemienne qpoOHO-palinoHanbHbIX
YpaBHEHUM.

MeTtoap! pelieHusl ypaBHEHUN: METO/Ibl PaBHOCUIIBHBIX MTPE0Opa30BaHUi, METO]T 3aMEHBI
nepeMeHHol, rpadudeckuii Merton. Mcmonp3oBaHue CBOMCTB (yHKIMII mnpu  perieHuu
YpaBHEHUM.

[Mpocrteiinie uppanuoHaIbHbIC YPaBHEHHS BHIA \/ f(x)=a, \/ f(x)= \/ g(x) -

VpaBHeHus Buna X' = a.YpaBHEHHUS B IE/IbIX YHCIAX.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs INE€pEeMEHHBIMHU. JIMHEHHOE ypaBHEHHE C JIBYMsI II€PEMEHHBIMM.
[Tpsmas kak rpaduueckas HHTEpIPETaLus JIMHEHHOTO YpaBHEHHS C ABYMS IEPEMEHHBIMU.

[TonsTHEe cucTeMbl ypaBHEHM. Pelenne cucreMsl ypaBHEHUM.

MeToabl pelieHns CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IByMs IEPEMEHHBIMU: TpadruecKuit
METO/1, METOJ] CJIOKEHUSI, METOJT ITOJICTAHOBKH.

CucreMpl TMHEMHBIX YPaBHEHUH € TapaMETPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOICTBA YHMCIIOBBIX HEpaBEHCTB. [IpoBepka clipaBeaIuBOCTH
HEPaBEHCTB IIPY 33/IaHHBIX 3HAYEHUSAX [EPEMECHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O0IaCTh OnpeeeHHs
HepaBeHCTBA (001acTh JOMYCTUMBIX 3HAUEHUN NIEPEMEHHOM).

PelreHne TMHENHBIX HEPABEHCTB.



KBagparHoe HepaBeHCTBO M ero peunieHus. PelieHne KBaJpaTHBIX HEPABEHCTB:
UCITIOJIb30BaHUE CBOMCTB W Tpaduka KBaIpaTUYHOM (YHKIMM, METOJ HWHTEPBAJIOB. 3aluch
pelIeHUs KBaJpaTHOIO HEPABEHCTBA.

Pemenue nensix 1 JpoOHO-PALIMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEHCTB C OJIHOM INEpeMEHHOW. PelleHne cucreM HEpaBeHCTB C OJHOMN
MEPEeMEHHOI: JMHEWHBIX, KBaJpaTHBIX. V300pakeHue pelieHusi CUCTEMbl HEPaBEHCTB Ha
YHCJIOBOU MPSIMON. 3aIHUCh PELLIEHUSI CUCTEMbI HEPABEHCTB.

DOYyHKUMHA

IHousitue pyHKuMHU

JlekapToBbl  KOOpAMHATBI Ha IUIOCKOCTH. DOpMHpPOBAaHHME MPEACTABICHUUA O
METAINpPEeIMETHOM MOHATUU «KOOpAMHATHD. CrocoObl 3amaHus (QYHKIMA: aHATUTUYECKHA,
rpadudeckuid, Tabnuunbiii. ['paduk dyakuuu. [Ipumepsl GyHKIMHA, MOTydaeMbIX B IpoIEcCe
UCCIICIOBAaHMS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEUICHUS 3aa4. 3HaueHNe (PYHKIMH B TOUKE.
CpoiictBa (yHKIUI: 00NacTh OMNpENeNIeHUs, MHOXECTBO 3HAUEHUH, HYIH, MPOMEKYTKH
3HAKOMOCTOSTHCTBA, YETHOCTH/HEYETHOCTD, IPOMEKYTKH BO3pACTaHMs M YObIBaHHS, HANOOJIbIIEE
U HanMeHbllee 3Hadenus. Vccnenopanue GpyHkuuu mo e€ rpaduky.

[IpencraBienue 06 acCUMIITOTAX.

HenpepriBHocTh GyHkimu. Kycouno 3agannbie QyHKIIUH.

JIuneiiHas QpyHKIUSA

CpoiictBa u rpaduk InuHEHHOW QyHKIUU. YTIOBOW KOAI(DPUIHMEHT MPSIMOM.
Pacrionoxxenne rpadvka TUHEHHONW (QYHKIIMH B 3aBUCHIMOCTH OT €€ YIIoBOro Kodg¢uimeHTa u
cBoboaHoro wieHa. Haxoxaenue ko3¢ UIMEHTOB IWHEHHOW QYHKIMU 10 3aJaHHBIM
YCIIOBUSIM: IIPOXOKJEHUE MPSAMOI Yepe3 IB€ TOUKH C 33JaHHBIMU KOOpPAMHATAMU, IPOXOXKACHNE
MpsIMOM Yepe3 TaHHYIO TOUKY U MapauieIbHOM JaHHOM MPSIMOM.

Keaaparuunas gyHkumus

CpoiictBa u rpaduk KBagpatuuyHoil ¢GyHKiuu (mapabona). Iloctpoenue rpaduka
KBaJpaTUUHON PyHKIMHK 1o ToukaM. Haxoxknenue Hynel kBaipaTHUHON (pYHKLIHH, MHOXECTBA
3HAYEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

Oo0paTHasi NPpONOPUMOHAIBHOCTH

CaoiicTBa pyHKIUHU Y = K . 'nnepbona.
X

I'paguxn ¢pynxumii. [IpeoGpazoBanue rpapuka ¢pynkuun y = f(X) ans nmoctpoeHus
rpadukoB Gpynkimii Buga y = af (kx+b)+c.

I'paduku pyHKIHIT y=a+XLb, y=+/x, y=%x, y =|x.
+

IlocsienoBaTeIbHOCTH M IPOTPeCCHH

YucnoBass  moOCIENOBAaTENbHOCTh.  IIpuMepsl  4HMCIOBBIX  IOCIEAOBATENbHOCTEH.
beckoneunble mocnenoBarenbHOCTH. Apudmernueckas mporpeccuss U €€  CBOMWCTBA.
['eomerpuueckass nporpeccusi. @Popmyna oOmero uwieHa M CYMMBI N TEPBBIX UYICHOB
apumMeTHyecKoil ¥ reoMeTpruueckoi nporpeccuil. Cxopsimascs reoMeTpuyecKas Iporpeccusi.

PemieHue TeKCTOBBIX 3aJa4

3agaum Ha Bce apupMeTHYEeCKHe 1eHCTBHS

Perienue TeKCTOBBIX 3a7au apumMeTndeckum crocooom. Mcnonp3oBanue Tabnull, cxem,
yepTexel, Jpyrux CpeacTB NPeCTaBICHUS JaHHBIX MIPH PEIICHUN 3a]Ia4H.

3agauu Ha IBHKEHHE, Pa00TY H MOKYIIKH

AHanu3 BO3MOXHBIX CUTYyallUi B3aUMHOT'O PacHoJIOKEHUsI OOBEKTOB MPH UX ABM)KECHUU,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT MPH COBMECTHOMN padoTe.

3agaum HA YACTH, 10JIH, IPOLEHTHI

Pemenue 3ama4u Ha HaxXOKJEHUE YacTH YMCIIa U YKCTIA MO ero yactu. Pemenue 3amay Ha
NpoLeHTHI U gonu. [IpuMeHeHre nponopuuil Npu pemeHny 3aaay.



Jlornyeckue 3agauu

Pemenue normueckux 3agau. Pemenue nornyeckux 3aay ¢ MOMOIIbIO IrpadoB, TaOIHII.

OcHOBHBIE MeTO/bI pellleHUs] TEKCTOBBIX 3a/1a4: apu(pMEeTHUECKUH, anredpandyeckui,
nepebop BapuaHTOB. IlepBuUYHBIE MNpEACTAaBIEHUS O JAPYTUX METOAAX PpEUIeHUs 3aaay
(reomeTpudeckue u rpadUuecKrue METOIBI).

CraTuCcTHKA M TeopHs BEPOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduyeckoe TNPEACTABICHUE [AHHBIX, CTOJIOYaThie W KPYrOBHIE
JMarpaMMsl, Tpa@uKd, NPUMEHEHUE IuarpaMM M TIpaHUKoOB JUIsl ONMCAaHUS 3aBUCHUMOCTEH
peanbHBIX BEJIMYMH, U3BIeUYeHHWEe uHGpopManMu U3 Tabnul, JAuarpaMMm W TpagHKOB.
OnucaresnbHble CTATUCTHUYECKUE IOKA3aTeNU YHUCIOBBIX HAOOpOB: cpelHee apudmMeTHueckoe,
MenuaHa, HauOoJsiplllee W HauMEHbIIee 3HAaueHUs. Mepbl pacceMBaHUs: pa3Max, JHUCIEpCUs U
CTaHIapTHOE OTKJIOHEHHE.

CnyuaiiHast WM3MEHUYMBOCTb. 3MeH4YMBOCTh mpu u3MepeHusax. Pemaromue mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYNBBIX BEJINYMHAX.

CayuaiiHble cOObITHUS

CrnyyaiiHble OMBITHI (IKCHEPUMEHTHI), 3JIEMEHTapHbBIE CIydyalHble COOBITHS (MCXOJIBI).
BepositHoctn  snemeHTapHblXx  coObITM. CoOBITHS B CiOy4yallHBIX OKCIEPUMEHTaX U
0J1aronpUATCTBYIOIINE 3JIEMEHTapHbIe cOObITHA. BeposTHOCTH ciaydaiHbIX COOBITHH. ONBITHI €
PaBHOBO3MOKHBIMM 3JI€MEHTApHbIMU coObITUsIMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. IlpeacraBieHne coObITHI ¢ MOMOLIBIO auarpaMm Oiiepa.
[IpoTtuBomnoONIOXKHBIE COOBITHUS, O0OBEAMHEHHE M IepeceyeHue coObIThil. [IpaBuiio croxkeHus
BeposiTHOcTe. Ciyuaiinblii  BeIOOp. IlpeacraBieHne skcrepuMeHTa B BHUJAE  JIepeBa.
HesaBucnmslie COOBITHSI. YMHOXEHUE BEpPOSITHOCTEN HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble He3aBUCHMBbIE HcnbITaHus. [IpencraBieHne O HE3aBUCHUMBIX COOBITHSIX B
YKU3HU.

JJIeMeHThl KOMOMHATOPUKH

[IpaBmiio ymMHOXeEHHUS, NEpecTaHOBKU, (QakTopuan uuciaa. CoderaHus U YHCIO
couyeranuii. @opmyna yucna couyeranuid. TpeyronpHuk Ilackans. OnbITEl ¢ OONBIIMM YHUCIOM
PaBHOBO3MOJKHBIX 3JIEMEHTApHBIX COOBITUH. BplunciieHne BeposSTHOCTEH B ONBITax C
OpUMEHeHHeM KOMOMHaTopHbIX ¢opmyn. MWcnbitanus beprymau. VYcemex U Heynaua.
BepositTHoCcTH COOBITHI B cCepun UCTIBITaHUIN bepHyIu.

Cay4aiinble BeJIHYMHbBI

3HaKOMCTBO CO CIy4YalHbIMM BEJIMYMHAMHU Ha MpUMEpax KOHEYHBIX JUCKPETHBIX
CIIy4alHbIX BeJWYMH. Pacnpenenenue BepoATHOCTe. Marematnueckoe oxunanue. CBoiicTBa
MaTeMaTHyeckoro oxuaanus. [loHsTue o 3akoHe OonbIIMX uucen. V3MepeHue BepOosSTHOCTEH.
[IpumeHeHne 3akoHa OONBIIMX YHUCET B COLMOJIOTMH, CTPaxOBaHWHU, B 3]IPABOOXPAaHEHHH,
oOecrieueHnH Oe30MacCHOCTH HACEIEHUSI B UPE3BbIUAHBIX CUTYAIUX.

I'eomerpus
I'eomeTrpuyeckue purypsl

@urypsl B reOMeTPHHU U B OKPYKAKOIIeM MUpPe

I'eomeTpuueckas ¢urypa. @opmMupoBaHue MPECTaBICHUN O METAPEAMETHOM TOHATUU
«purypany.

Touka, TUHUS, OTPE3OK, IpsIMasi, Ty4, JIOMaHasl, INIOCKOCTh, YToll, OUCCeKTpuca yria u e
CBOWCTBa, BUJIBI YTJIOB, MHOTOYTOJIEHUKH, KPYT.

OceBasi cummMeTpus reoMeTprueckux Guryp. LleHTpanbHas CUMMETpHUsi TeOMETPUIECKIX

duryp.

MHOroyroJibHUKH
MHOroyroiapHUK, €ro OJJEMEHTbl M €ro CcBoHcTBa. Pacmo3HaBaHHe HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Beinykiisie " HEBBINYKJIbIE MHOTOYTOJIbHUKHU. [IpaBunbHbIE

MHOI'OYIr'OJIbHUKH.



Tpeyronsuuku. Bbicota, Mennmana, OuccekTpuca, CpeAHssl JMHUSA TPEYrOJIbHUKA.
PaBHOOEApEHHBIN TPEYrONbHUK, €ro CBOWCTBA M INMpH3HAKH. PaBHOCTOPOHHUIN TpEYroJbHHUK.
[IpsaMoyroynbHbIA, OCTPOYTOJbHBIMA, TYHNOYTOJbHBIA  TPEYroJbHUKH. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TPEYyroJIbHUKA.

Yereipéxyronpuuku. Ilapamnenorpamm, pomO, NpsSMOYTOJIBHUK, KBajapar, Tpanenus,
paBHOOepeHHas Tpanenus. CBOWCTBa U MPU3HAKY NapajliesiorpaMMa, poMOa, mpsMOYTroJIbHHKA,
KBaJpara.

OKpyXHOCTb, KPyT

WX s1eMeHTHI U CBOMCTBA; LIEHTPAJIbHBIE U BIIMCaHHBIC yribl. KacaTenbHasd U cexymas K
OKPY’KHOCTH, MX CBOHCTBAa. BIHCaHHBIE M ONMCaHHBIE OKPYKHOCTU JIUIs TPEYrOJIbHUKOB,
YETBIPEXYTOJIBHUKOB, IIPABUIIBHBIX MHOTOYT'OJIbHUKOB.

I'eomeTpuueckue purypol B npocTpaHcTBe (00bEMHBIE TEJA)

MHororpanHyk 1 ero 1eMeHTsl. Ha3BaHWs MHOTOIDaHHUKOB C Pa3HBIM IOJIOKECHUEM U
KOJIMYECTBOM rpaHei. llepBuuHble IpeacTaBieHUs O NHUpPAMUIE, NapaJUICIeNUIeae, MpU3Me,
cdepe, mape, LWIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OtHomenus. PaBencrso ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HaKu paBeHCTBA TPEYTOJILHUKOB.

IMapanieJbHOCTh NPSAMBIX

IIpu3Haky u CBOMCTBA NapajlI€NIbHBIX NPSAMBIX. AKCMOMa napauleapHOocTH EBKimza.
Teopema daneca.

IlepnenauKyasipHBbIC PSIMBbIE

[Ipsmoii yron. Ilepnenaukynsp k mnpsmoil. Haknonnas, npoekuus. CepeauHHBIN
NEPIEHIUKYIIAP K 0Tpe3Ky. CBOMCTBA U MPU3HAKU NIEPIIEHIUKYJIIPHOCTH.

Ilonodue

IIponopunonanbHble 0Tpe3kH, noxodue ¢uryp. Ilonodusie TpeyroiabHuku. Ilpuznaku
no00usl.

B3auMHoe pacnoJjioskeHHe IIpsSMOU U OKPYKHOCTH, IBYX OKPY>KHOCTEMN.

N3mepenus u BbIYNCIACHUS

Beanunnbl

[Tonstue Benmuuuubl. JlnuHa. M3mepenue uHbBL. EQMHWUUBI W3MEpEHUS JJIMHBIL.
Bennuuna yrina. I'panycHas mepa yria.

[lonstTe o momanu miuockod ¢urypsl U e€ cBoicTBax. M3mepeHue momazaei.
EnvHMLIBI M3MEPEHNS TIOLIAIN.

[IpencraBnenne 00 00bEMe U ero cBoiictBax. M3mepenue oobéMa. Equnuiibl usmepenus
00BEMOB.

N3mepenus u BoIuMcIeHUS

WNHCcTpyMEHTBI 111 U3MEPEHUN U MOCTPOEHUI; U3MEPEHUE U BBIUMCICHHUE YIJIOB, UIMH
(paccrosinuit), muomaae. Tpuronomerpuyeckue (YHKIUU OCTPOro yria B NPSMOYTOJIbHOM
TpeyroipHuke TpuroHomerpuuyeckue (GyHKIMHM TYNOro yria. BeluucieHue 3i1eMeHTOB
TPEYTOJIBHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLICHHH. POpMyIsl IJIOMIAIN
TPEyrojbHUKa, MapajuleJiorpaMMa M €ro YacTHBIX BHJOB, (HOpMyJbl UIMHBI OKPYXHOCTH H
miomaau kpyra. CpaBHeHHe U BeIuucieHue momazneii. Teopema [Tudaropa. Teopema cunycos.
TeopeMa KOCHHYCOB.

Paccrosinus

PaccrosiHne Mexnay Toukamu. PaccrosHue oT TOukM 10 NpsMOM. PaccrosHue mexny
burypamu.

I'eomeTpryeckne NOCTpoOEeHUd

I'eomeTprueckue NocTpoeHus AJis WUTIOCTPAIMK CBOMCTB reOMEeTpUYecKuXx puryp.

NHcTpyMEeHTBI JUIsL  TIOCTPOCHMM: LMPKYJIb, JIMHEWKa, YroiabHUK. [Ipocreimme
MOCTPOCHUS LHPKYJIEM M JIMHEWKOW: IMOCTpOEHHE OMCCEKTPUCHI YIJa, MEpHeHIuKyIspa K
IPSIMOH, yIJla, paBHOTO 1aHHOMY,



[TocTpoeHne TpeyronbHUKOB MO TPEM CTOPOHAM, JBYM CTOPOHAM U YIJIy MEXAY HHUMH,
CTOpPOHE U ABYM IIPUJIEKAILUM K HEHN yriam.

Jlenenuie oTpe3ka B JAHHOM OTHOILIEHHH.

I'eomeTpnyeckue npeodpa3oBaHus

IIpeoOpa3zoBanus

[lonsatue  mpeoOpazoBanus.  IIpencraBieHMe O  METapeIMETHOM  MOHSATHU
«mpeodpazoBanuey. [logodue.

JABuKeHust

OceBasi U 1eHTpalbHasi CUMMETPUS, TIOBOPOT U MapasuienbHbld nepeHoc. KomOunanuu
JBUKEHUM Ha IJIOCKOCTH U UX CBOWCTBA.

BekTOpbI H KOOPAUHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTue BexkTOpa, NEHCTBUS HaJ BEKTOpAaMH, HCIIOIb30BaHHE BEKTOPOB B (UBHKE,
pa3JI0KEeHUE BEKTOPA Ha COCTABIIAIOIINE, CKAIISIPHOE ITPOU3BEACHHUE.

Koopaunarsi

OcHOBHbIE MOHATHS, KOOPAUHATHI BEKTOPA, PacCTOSHUE MEXIy ToukamMu. KoopauHaTsl
CepeIuHbI OTpe3Ka. YpaBHEHUS UTYP.

[IpumeHeHne BEKTOPOB U KOOPAMHAT JUIsl PEIICHUs IPOCTEHIINX T€OMETPUUECKHX 3a/1a4.

Paszpnes 3. TemaTuyeckoe miIaHupoBaHue Mo ajaredpe.

Ne ni/m HanmeHoBaHMe pa3/ieioB U TeM Koa-Bo
4acoB

1. KsaaparuuHasi QyHKIUHs 32

1-4 Oynkuus. OO0nacTe ompeneieHuss W 001acTh 4

3HaueHUN QYHKIUU

5-7 CaoiicTBa QyHKIINH. 3
8-10 KBazspaTHbIil TpexwieH U ero KOpHH 3
11-13 Paznoxxenue KBa/IpaTHOT'O TpeXWwIeHa Ha 3
MHOXKUTEITH

14 Koumponvnas paboma Nel
15-17 | dynkuus y=ax?, ee rpauk u cBoiicTBa 3
18-19 | I'paduxu pynximit y=ax® +n u y=a(x-m)?* 2
20-22 | [Moctpoenue rpaduka KBaApaTHUHONW (YHKIIMH 3
23-25 | Oynkuusa y=x" 3
26-28 | KopeHb n-ii crereHu 3
29 [ToaroroBka Kk KOHTPOJILHOU paboTe 1

30 Konumponvuas paooma Ne2




31-32 Pezeps 2
2. YpaBHeHHUsI H HEPABEHCTBA C OJHOH NepeMeHHO’ 20
33-35 Llenoe ypaBHEHHE U €T0 KOPHH 3
36-40 JIpoOHBIE PAlOHATBHBIC YPABHCHUS 5
41-44 | PemeHne HEPaBEHCTB BTOPOH CTEIICHU C OJTHOM 4
IIEPEMEHHOMN
45-48 Pemenne HepaBeHCTB METOJJOM UHTEPBAJIOB 4
49 [ToaroToBka K KOHTPOJIBHOM padboTe 1
50 Konmponvuasn paooma Ne3 1
51-52 Peseps 2
3.YpaBHeHusi M HEPaBEHCTBA C IBYMsI llepeMeHHBIMH 26
53-54 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk 2
55-57 ['paduueckuii crmocod pemeHus CUCTEM YpaBHEHU N 3
58-61 Penrenue cuctem ypaBHEHHI BTOPO CTETICHU 4
62-65 Pelenue 3a1ay ¢ HOMOLIBIO CUCTEM YpaBHEHUM 4
BTOPOHU CTEIICHH
66 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1
67 Konmponwvnasn paboma Ned 1
68-71 | HepaBeHcTBa ¢ ABYMsI IEpEMEHHBIMH 4
72-75 CucTemMbl HEpaBEHCTB C JIBYMsI ITI€PEMEHHBIMU 4
76 Konumponvnasn paboma Ne5 1
77-78 | Peseps 2
4. ApudmeTnyeckas U reoMeTpruUecKas MPOrpeccun 20
79-80 ITocnenoBaTenbHOCTD 2
81-83 Omnpenenenue apupMeTHUECKON MPOTPECCHH. 3
dopmyna n-20 dieHa apuPpMeTHIecKoi
HpOrpeccuu
84-86 ®opmyiia CyMMBI IIEPBBIX 71 YICHOB 3
apu(pMETHIECKON MPOTPECCUH
87 [ToaroroBka Kk KOHTPOJILHOU paboTe 1




88 Konumponvnasn paboma Ne6 1
89-92 OnpeneneHre reoOMeTPUIECKON MPOrPECCU . 4
dopmyina n-20 4ieHa TEOMETPUUECKON MPOrPECCUH
93-94 ®opmyna CyMMbI IEPBBIX 71 YICHOB 2

reOMETPUYECKON IPOrpeccuu
95 Pemienune cucremM HEPaBEHCTB C OJIHOW MEPEMEHHOM 1
96 Konmponvnaa pavoma Ne'l 1
97-98 | Peseps 2
5. DneMeHTHI KOMOUHATOPUKH 9
99-100 | [Tpumepsl KOMOMHATOPHBIX 33134 2
101-102 | [TepecTaHOBKH 2
103-104 | Pa3mernieHus 2
105-106 | Coueranus 2
107 Konmponvnaa paboma Ne8 1
6. HauanbHble CBeleHHs U3 TEOPUM BEPOSITHOCTEH 11
108-109 | OtHocHTENbHAS YaCTOTA CITYyYaiiHOTO COOBITHS 2
110-111 | BeposTHOCTH PaBHOBO3MOXKHBIX COOBITHIH 2
112-113 | HarysgHoe MpeIcTaBIeHUE CTaTUCTHICCKON 2
uHpOpMaLUu
114-117 | Pemenue 3a1a4 4
118 | Konmponvnas paéoma Ne9 1
7. IMoBTOpenune 18
119-136 | IToBTOpeHue 18

TemaTuyeckoe NMIAHUPOBAHUE [0 TEOMETPHH.

Kou-
Ne
i HaumeHoBaHue pa3aesioB U TeM BO
4acoB

BBoaHoe moBTOpeHune 2




1 MHOroyroJapHHUKH (OTIpeieieHue, CBOMCTBA, (popMyIIbI 1
TIJIOIAEH ).

2 OKpy’KHOCTb, JIEMEHTBI OKPYXHOCTU. Briucannas u 1
OIMCaHHasl OKPY>KHOCTh. BubI yrios.

| BekTopsl. 9

3 [TonsTHe BeKTOPA. 1

4 [TonsiTHe BeKTOpA. 1

5 Cno>keHHe ¥ BRIYMTAHHUE BEKTOPOB. 1

6 CrnokeHHe ¥ BRIYMTAHHUE BEKTOPOB. 1

6 CroxeHue 1 BBIYUTaHUE BEKTOPOB. 1

8 YMHOKEHHE BEKTOpa Ha YUCIIO. 1

9 YMHO)XeHue BeKTopa Ha uncio.Penienue 3anay. 1

10 [IpuMeHeHne BEKTOPOB K PEIICHUIO 3a/1a4. 1

11 Cpennsist muHus Tpanenuu. Pemenue 3anay. 1

| MeToa KOOPAUHAT 11

12 Koopaunats! BekTopa. 1

13 Koopaunats! BekTopa.

14 Pemenue 3amauy.

15 KonTponbnas padora Nel no teme: «Bekropsl. Meroa 1
KOOPAUHATY.

16 AHanu3 KOHTpoJbHOH paboTsl.. [Ipocreiimme 3agaun B 1
KOOp/IMHATAX.

17 [Ipocreiimme 3aga4n B KOOpAUHATAX. 1

18 VYpaBHEHHE OKPYKHOCTH. 1

19 | YpaBHeHue npsMoii. 1

20 Pemenue 3anau. 1

21 Pemenue 3anay. 1

22 KonrtponbHas padora Ne2 no teme: «IIpocreiimme 1
3aJ]auu B KOOPJMHATAX ).

i CooTHOIIIEHNE MEKIY CTOPOHAMH H YIJIAMH 12

TPeyroJbHUKa

23 AHanu3 KOHTPoJIbHOU paboThl. CHHYC, KOCUHYC, 1
TaHTEHC yTJa.

24 Cunyc, KOCUHYC, TAHT€HC yTJa. 1

25 Cunyc, KOCUHYC, TAHTEHC yTJa. 1

26 ITnomans TpeyronbHuka. Teopema CUHYCOB. 1

27 Teopema KOCHHYCOB. 1

28 Perenne TpeyroibHUKOB. 1

29 | Pemenue TpeyroabHUKOB. 1

30 N3meputenbabie pabOTHI. 1




31 Pewrenne TpeyroibHUKOB. 1

32 | Pemenue TpeyroabHUKOB. 1

33 Pewrenne TpeyroyibHUKOB. 1

34 Kontponsnas padora Ne3 o teme: «CooTHOIIEHNE 1
MEX/y CTOPOHAMM U YIJIaMH TPEYTOJIbHUKAY.

IV | lnnHa OKPY:KHOCTH H IUIOMIAJAb KPyra 12

35 AHanu3 KOHTpoJIbHOH paboThl. [IpaBunbHbIE 1
MHOT'OYTOJIbHUKH.

36 IIpaBuIbHBIE MHOTOYTOJIBHUKH 1
37 HaxoxxneHue cTopoH [PaBHIILHOTO MHOTOYTONbHUKA 1
4yepe3 paAnychl ONMCAHHOM M BIMCAHHOM OKPY)KHOCTEH.

38 HaxoxxneHue cTopoH [PaBHILHOTO MHOTOYTONbHUKA 1
gyepe3 paanychl ONMCAHHON W BIIMCAHHOM OKPY)KHOCTEH.

39 JInmuHa OKpyKHOCTH U ILIOIIAAb Kpyra. 1
40 JlnvHa OKPY>KHOCTH U ILJIOIIAJb KpyTa. 1
41 [Inomanb KpyroBoro cekTopa. 1
42 | Pemenue 3anau. 1
43 Pemenue 3amauy. 1
44 Pemenue 3amauy. 1
45 [ToaroroBka Kk KOHTPOJILHOM padoTe. 1
46 Kontponbnas padota Ne4 o teme: «JljinHa OKpyKHOCTH 1

U TUIOLIA/Ib KPYTay.

\ JBuKeHust 9
47 AHanu3 KOHTPoJIbHOU paboThl. [loHATHE ABMKEHUS. 1
48 CummMmertpust. 1
49 [MapannenbHbIA HepeHOC. 1
50 [Mosopor. 1
51 [Mosopor. 1
52 |Pemenue 3amau no TeMe: «JIBuKEHHEN 1
93  |Pemenue 3a7a4 1o TeMe: «/[BIKCHHE 1
54 |Pemenue 3ana4 o Teme: «JIBHKeHHE» 1
55 KonTponbnas padora N5 no teme: «J{BHKEHUS. 1

HToroBoe noBTopeHue Kypca reomerpuu 7-9 12
56 OO0 akcuomax IJIaHUMETPHUH. 1
S7 006 akcroMax IJIaHUMETPHUH. 1
58 Pemenwue 3a1au B KOOpIMHATAX. 1
59 Pemenwue 3a1a4 B KOOpIMHATAX. 1
60 | Teopembl CHHYCOB ¥ KOCHHYCOB 1
61 [TeopeMbl CHHYCOB Y KOCUHYCOB. 1
62 Teopembl CHHYCOB ¥ KOCUHYCOB 1




63 TpeyronbHUK. 1
64 OKpY>XHOCTb. 1
65  YersipexyronapHuky. MHOrOYTOIbHUKH. 1
66  |[Mrorosas koHTpombHAs paboTa. 1
67  |Ananu3 KOHTPOIBHOI PAGOTEL. 1
68 Hrorosoe 3ausTue. 1




