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[Tporpamma o maTemMaTuke A 5-9 KjaccoB cocTaBlieHa HAa OCHOBE TpeOoBaHMil K pe3yabTaTam
OCHOBHOro oOmiero o0Opa3oBaHHs, NpeACTaBICHHbIX B  (DenepaqbHOM  TOCYJapCTBEHHOM
0o0pa3oBaTelbHOM CTaHJApTE OCHOBHOIO 0O0IIero o0pa3oBaHHs, a TakKKe B COOTBETCTBUU C
pexomenaauusmMu I[IpuMepHOii OCHOBHOM 00pa3oBaTeNbHONM MpPOTpaMMbl OCHOBHOTO — OOIIETo
oOpa3zoBanus. [lanHas mporpamma sBisieTcs 4acTbio OCHOBHOH 00pa30BaTEeNbHONW IMPOrpaMMBbl
ocHOBHOTO ob1ero oopazoanus MBOY «COII Ne 51 r.YensOuuncka». [IporpamMmma pazpaborana B
coorBercTBUM ¢ [lonokeHuem o mporpamme yuyebHOro mpeamera, kypea, Moayiast MBOY «COLI Ne
51 r.YUensbuncka», Merognueckumu pexkomenaamusimu MOuH YensiOunckoii o0nacT.

Jannast mporpamma obecreynBaeTcs y4eOHO-METOUYECKHUM KOMIUIEKTOM MO0 MaTeMaTHUKe s
5-6 wmaccoB moxa penaknued JI.I.Mep3anska, BbITyCKaeMbIM H3JaTebcTBOM «lIpocBemienuey», 1o
anrebpe st 7-9 kmaccoB mopa penakmueir HO.H.MaxkapbiueBa, BBITYCKa€MBIM H3/1aTEIbCTBOM
«IIpocsemenue», mo reomerpun mis 7-9 kimaccoB moxa penakumeit JI.C.AtaHacsiH, BBIITyCKaeMbIM
uznatenbetBoM «lIpocBerieHuey.



1.IINTAHUPYEMBIE PE3VYJIBTATHI
5-6 kmace

Memanpeodmemuoie pe3yibmamol:

e chopMHpOBAaHHOCTH  TEPBOHAYANBHBIX  MPEICTABICHWIA O  MaTeMaThke  Kak
YHUBEPCAIBHOM SI3bIKE HAYKHU W TEXHUKH, CPEACTBE MOJCIMPOBAHUS SBJICHUWA U
MPOIIECCOB;

e YMEHHS MOHHUMATh W HUCIOJIb30BAaTh MaTEMaTHYECKHUE CPEJICTBA HAIJISIIHOCTU (CXEMBI,
TaOJIUIIBI, TUarpaMMBbI, Tpa(UKN) IJIs WLTIOCTPAIIMHA COACPKAHMS CEO)KETHOM 33791 UITH
WHTEpIpeTauy HHPOPMAIIMKM CTATHCTHYECKOTO TJIaHa;

® CIIOCOOHOCTH HAOIOAATh, COTIOCTABIISITh (DAKThI, BHITIOIHATH aHATHTHKO-CHHTETHYECKYIO
JIeATEeIbHOCTh, YMEHHME BBIJIBUTATh TUIIOTE3bl MPHU PEUICHUU YyueOHO-TIO3HABATEIbHBIX
3aJ1a4y, MTOHUMAaTh HEOOXOIMMOCTh UX MPOBEPKH, 0OOCHOBAHHSI;

® yYMEHHUS BBICTPAUBATh LIENIOYKY HECIOKHBIX JOKA3aTEIbHBIX PACCYXKICHUM, ONMUPaAsiACh HA
W3yYCHHBIC MIOHATUS U UX CBOMCTBA;

® CHOCOOHOCTH pa3pabaThiBaTh IPOCTCUINNE AIrOPUTMbl HAa MaTEpHaIC BBITOJHCHUS
JNEUCTBUM C HATypaJbHBIMH YHCJIAMH, OOBIKHOBEHHBIMH U JIECATHUYHBIMHU JPOOSMH,
MOJIOKUTENBHBIMU U OTPUIIATEIbHBIMU YHCIIAMU,

® TIOHMMaHUS HEOOXOJMMOCTH TPUMEHSITh TMPUEMBbI CaMOKOHTPOJIA TP pEIICHUHU
MaTeMaTUYECKUX 3a/1a4;

® CTpeMJICHUS MPOAYKTUBHO OPraHH30BBIBATH Y4EOHOE COTPYIHUYECTBO M COBMECTHYIO
JESTENIbHOCTh C YUUTEJEM U CBEPCTHUKAMH: OMPEIENATh LEIH, pacipeaensiTs GyHKIUN
U POJIM YYaCTHHKOB, B3aMMOJICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI pabOThI, yMECHHUS
pabotathb B TpymIe; ciaymarb mapTHEpa; (OpMyIUpoOBaTh, apryMEHTHPOBaTh U
OTCTauBaTh CBOE MHEHUE;

e chopMHPOBAHHOCTH OCHOBBI Y4eOHOW M OOIIENOIB30BATENbCKOW KOMIIETEHTHOCTU B
o0JacTu HCMONb30BaHMUsT HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHomorur (MKT-
KOMIIETEHTHOCTH);

® CIOCOOHOCTH BUAETH MAaTEMAaTUYECKYIO 3a/lady B JPYTHX JUCHUIUIMHAX, B OKpYXKaOIIen
YKU3HU (TIPOCTEHUIITNE CUTYAITHH )

Jluunocmmusie pe3yibmanibl.

® BJIAJICHUC 3HAaHUAMHU O BaXXHEHUINX dTarax PasBUTHUA MATCMATHKU (I/1306peTeHI/I€
JECATUYHON  HyMepalud,  OOBIKHOBEHHBIX  JApoOeil,  JNeCATUYHBIX  JIpoOeH,
ITOJIOKUTCIIbHBIX n OTPpULATCIIBHBIX YHUCCII, IMPOUCXOXKIACHUC TreoMETprun u3
NPaKTUYECKUX MOTpeOHOCTEN o 1ei);

® YMCHHEC CTPOUTH PCUYCBBIC KOHCTPYKIUHN C UCITIOJIB30BAHHUEM HSyLIeHHOﬁ TEPMHUHOJIOTUA U
CHUMBOJIMKHU (YCTHBIG u HI/ICI)MGHHI)IG), MOHWUMAaTh CMBICIT ITOCTaBJICHHOMN 3aga4u,
BBICTPAauBaTh apryMEHTALMIO, BBIIOJHATH IE€PEBOJ C ECTECTBEHHOIO fA3bIKa Ha
MaTeMaTHYeCKUil 1 Hao0opoT;

® CTpEMJIEHWE K KPUTUYHOCTH MBIIUIEHUS, PAaClO3HABAaHUIO JIOTMUECKH HEKOPPEKTHOTO
BBICKa3bIBAaHUS, PA3JINYCHUIO TUIIOTE3bI U (haKTa;

® CTpEeMJIEHME K CaMOKOHTPOJIIO IIpolecca M pe3yiabTara y4eOHOW MaTeMaTH4eCKOU
JeSITEIIbHOCTH;

e CrocoOHOCTh K SMOILIMOHATIBHOMY BOCIPHUATHIO MaTEMaTHYECKHX MOHATUH, JIOTHYECKUX
paccyXIeHHH, CIocoO0B PelIeHNUs 3aa4, pacCMaTPUBAEMbIX MTPOOIIEM;

IIpenmeTHbIe pe3yJIbTaThI
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[ToHnMaTh OCOOCHHOCTH NECATHYHOU CHCTEMBI
CUUCJICHUA, IIOHUMATh U UCII0JIb30BAaTh TCPMUHBI 1
CHMBOJIBI CBSI3aHHBIC C TIOHSATUEM CTEIICHU YUCIIA;
BBIYUCIIATH 3HAUYCHU S Bpra)KeHI/Iﬁ COACPpIKAINX CTCIICH]
C HaTypaJIbHBIM TI0Ka3aTeJIeM; OIIEPUPOBATH TIOHATHEM
OOBIKHOBEHHOI I[p06I/I, BBITIOJIHATH BBIYUCIICHUSA C
OOBIKHOBEHHBIMH JIPOOSIMHU; OTIEPUPOBATH MOHATHEM
JCCATUYHBIC ,Z[pO6I/I, BBITIOJIHATH BBIYUCIICHUSA C
JECATUIHBIMH JPOOSMU; TIOHUMATh U HCIIOJIb30BaTh
pa3IMYHBIMU CIIOCOOAMU TPEACTABICHUS IPOOHBIX
YKCEI; IEPEXOUTh OT OJHOU (POPMBI 3aIKCH K JPYTOH,
BbIOMpasi MOAXOAILYIO A1 KOHKPETHOIO CIIydast
(dbopMy; orepupoBaTh MOHATHEM MPOICHTHI; PEIIaTh
TEKCTOBBIC 33JIa4H aPUPMETHICCKUM CITIOCOOOM;
NPUMEHSTh BBIYMCIIUTEIILHBIC YMEHHUSI B TPAKTHYECKIX
CUTYalUsX, B TOM Uncie TpeOyroImMX BbI00pa HYKHBIX
JTAHHBIX WM TIOUCKA HEJOCTAIOIIUX.

To3nakomumcsi ¢ NO3UYUOHHBIMU CUCTIEMAMU
CUUCTIEHUSA C OCHOBAHUAMU OMIUUHBIMU OM
oecsamu, yemyoumos u pazeums npeocmasieHue o
HamypaibHblX YUCIAX, HAYYUMCS UCNOIb308AMb
NPUEMBL, PAYUOHATUSUPYIOUUE BbIYUCTEHUS,
npuodpecmu npUBbIYKY KOHMpOIUPOBAMb
BbIYUCTICHUS, 8bIOUPASL NOOXOOAUWULL 0I5
cumyayuu cnocoo.

N3mepenusi, npudInKeHUs1, OLEHKH

OprrJ'IHTb HATYpaJIbHbIC YHUCJIa U ACCATUIHBIC ,I[pO6I/I;
pa6OTaTI) C CAMHUIaMHU U3MEPCHUA BEJINYHH,
HHTCPIPETUPOBATHL OTBET 3aAa4U B COOTBETCTBUU C
IMMOCTaBJICHHBIM BOITPOCOM.

Ilonams, umo uucnosvie OanHvle, KOMopule
UCNOL3YIOMCAL OIS XaPAKMEPUCTNUKY 00bEeKmMOo8g
OKpYIHCarouie2o Mupa, A6saiomcsi
npeumMyuecmeeHHo NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHULL,
CO0epAHCAUXCSL 8 UHDOPMAYUOHHBLX
UCTNOYHUKAX, MONCHO CYOUMb O NOZPEUHOCMU
NPUOIUICEHUS,; NOHAMb YMO NOCPEULHOCTIb
pe3yIbmama bl4UCieHUull 00aAHCHA ObiMb
COUBMEPUMA NOZPEULHOCTBIO UCXOOHBIX OAHHBIX

AJredpanyecKne BbIpaKeHHsl. Y PaBHEHHSA

Hcnonb3oBaTh OYKBBI IS 3aMCH OOLIUX YTBEPKIACHUM
(HampuMep, CBOMCTB apu(pMETUUYECKUX JAECUCTBHIM,
CBOMCTB HYJISI P YMHOKE€HHUN ), TpaBu1, Gopmy;
OTIEpUPOBATH MOHATHEM «OYKBEHHOE BBIPAXKECHUE;
OCYILECTBIIATh 2JIEMEHTAPHYIO JESITEIbHOCTD,
CBSI3aHHYIO C TIOHATUEM «YPABHEHHEY.

Ipuobpecmu nawanbHwlii onvlm pabomol ¢
Gopmynamu; epiuucismes no Gopmyiam, 8 mom
yucie UCNOIb3yeMble 8 PeaibHOl NPAKMUKe;
cocmaensmes Qopmyivl o YCI08USIM, 3A0AHHBIM
3a0auell; nepesooums YCiosue MmeKCmosblx
3a0a4 Ha aneebpaudecKkull s13viK, COCMAGISAMb
VpasHeHUsl, BYKEEHHOEe 8bIPANCEHUE NO YCIIOBUIO
3a0ayil.

OnucarejbHAsl CTATUCTHKA

PaGorate ¢ unpopmanueil, npeacraBieHHON B opme
TaOJIUIIBI U KPYTOBOM TMarpaMMal.

TIlonamo, umo 00Hy u my dce uHgphopmayuro
MOJACHO NPeOCmasums 8 pasHotl hopme (8 uoe
maoaUYsbl UlU OUAZpammsl), U 8blopams Oosee
Haensa0Hoe 011 e€ unmepnpemayuu
npeocmasieHusl.

Harasignas re

oMeTpus

Pacrnio3HaBaTh Ha yepTexax, pUCyHKaX, B OKpyKaroeM
MUpE TIOCKHE T€OMETPHUUECKUE (PUTYPHI,
KoH(purypamuu Guryp, OrmuchiBaTh UX, UCIOIb3Ys

Hcnonvzosame Habaroodenus, usmepenus,
9KCNEepUMeHm, MOOeIUpoBaHue, 8 Mmom Yucie
KOMNbIOMEPHOe MOOEeIUPOBAHUe U




reOMETPUIECKYI0 TEPMHHOJIOTHIO U CHMBOJIHKY,
OTIMCHIBATh CBOMCTBA (hUTYD; pacrio3HaBaTh HA YEPTEXKeE,
PHCYHKaX B OKpPYXXaIOLIEeM MHPE MPOCTPAHCTBEHHEIE
reoMeTpuueckue Gpurypsl, Konpurypamuu guryp,
OITUCHIBATH MX, UCTIOJIB3YS TEOMETPUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, OTUCHIBATh CBOICTBA
¢uryp; pacnosHaBath pa3BEPTKY KyOa
napaJuleIenuIea; U3MEpSTh C IOMOILBIO
MHCTPYMEHTOB M CPAaBHHUBATH JUIMHBI OTPE3KOB U
BEJIMYHH YTJIOB, CTPOUTH OTPE3KU 33JaHHON JJTUHBI U
YIJIBI 33JaHHOM BEJTMYHMHBL;, H300pakaTh
reoMeTpruuecKue (GUrypsl KOHQHUTypauuu ¢ MOMOIIBIO
94epTEKHBIX HHCTPYMEHTOB U OT PYKH Ha HEJTMHOBAHHOY
U KJIETYaTOW Oymare; eiarh nIpocTenme
YMO3aKJIIOYEHUS, ONMUPAsiCh HA 3HAHUS CBOWCTB
reoOMeTpHUECKUX (DUTYp, HA OCHOBE KJIACCH(PHUKAIINN
YIJIOB; BEIYUCIIATH HEPUMETPBI MHOTOYTOJIbHUKOB,
IUTOIIAAH MTPSIMOYTOIBHUKOB M 0OBEMBI
napaJuIeIeHIIe/ 0B,

9KCNnepumMeHm,; KOHCMpYuposams
eeomempuieckue 00beKmbl UCNOAb3Y5 OYMaAzy,
NIACMUNIUH, NPOBONOKY U OP.
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Hpobu. Pantnonansueie uncna. M3me

pEHUSI, TPUOJIMIKEHUS, OI[CHKHU.

OnepupoBaTh MOHATUSAMHU, CBA3aHHBIMU C JIETUMOCTBIO
HATYpaJbHBIX YHCEIT; BEIPAKaTh YUCIIa B
9KBUBAJIEHTHBIX (popmMax, BeIOMpas Hanbosee
MIOJIXO/IAIIYIO B 3aBUCIMOCTH OT KOHKPETHOW CHUTYalluu
CpaBHUBATh U YIOPAA0YMBATH PALMOHAIbHbIEC YHCIIA,
BBITTOJTHATH BBIYUCIICHUS C PAIIHOHAIEHBIMU YHCIIaMHU,
coyeTasi yCTHbIE U MUCbMEHHBIE IPUEMBI BBIYMCICHHH,
NpUMEHEHHE KaIbKYIIATOPa; UCIIOIb30BaTh MOHITHS U
YMEHUS, CBS3aHHbIE C MPONOPLHUOHATBHOCTHIO BETUUNH
IPOIICHTAaMH, B XO/I€ PEUICHUSI MAaTEMaTHUECKUX 3a]1a4 U
3aJa4 U3 CMEKHBIX MTPEIMETAX, BBIMOIHATH HE CI0XKHBIE
MPAKTUYECKUE PACUETHI.

Tlo3naxomumcs ¢ NO3UYUOHHBIMU CUCTIEMAMU
CYUCTEHUS C OCHOBAHUAMU OMIUYHBIMU OM
decamu; yenyoums u pazeums npeocmasienue o
HAmMypanbHblX YUCAX; HAYYUMCA UCNONb308AMb
APUEMDL, PAYUOHATUSUPYIOUUE BLIYUCTEHUS,
npuobpecmu npubIuKy KOHMPOIUPOBAMb
8bIYUCTEHUS, 8bIOUPAs NOOX0O0AWULL OIS
cumyayuu cnocoo.

AuaredpanyecKne BbIpakeHHsl. YPaBHEHH

Pemiate 3amaun, conepxanirie OyKBeHHBIC JaHHBIE;
paboTath ¢ hopMynaMu; MOHUMATh YPaBHEHUS KaK
BamHeﬁmy}o MaTeMaTI/I‘-IeCKyIO MOACJb OJIs1 OIIMCAaHUS U
M3YYEHHUS Pa3HOOOPA3HBIX pEalbHBIX CUTYallU, pelIaTh
TEKCTOBBIC 33/1a4l AITreOpanvdecKuM METOJIOM.

Yeepenno npumenamo annapam ypasnenutl ons
Ppeuenus pazHooOpa3HbIX 3404y U3
Mamemamure, CMENCHbIX NPeoMemos,
NPAKMUKU.

OnucarejabHasi CTATHCTHKA

Hcnonws3oBaTh HpOCTCﬁMHC CIIOCOOBI NpEACTaBJICHUA U
aHalIn3a CTaTUCTHYCCKHUX TaHHBIX.

Bosmoorcnocms npuobpecmu nepeoHayanbHblll
onvlm opeanusayuu coopa OaHHLIX Npu
npoeedenul Onpoca 0oujecmeenHo20 MHeHUs,
0CYWecmeniams ux aHanius, npeocmagiimo
pe3yibmamul onpoca 6 guoe maoauybl,

ouazpammol.

Harasignas re

oMeTpus

Pacno3naBaTh Ha uepTexax, pUCYHKaX, MOJIETISIX U B

‘ Yenyoums u pazsums npeocmasnenue o




OKpY’KaroIlleM MUpE IJIOCKUE U MPOCTPAHCTBEHHbIE NPOCMPAHCMBEHHBIX 2e0MeMpPU4ecKux guaypax.
reoMeTpudeckue GUTrypbl BEIUUCITATH UTHHY
OKPYKHOCTH; BBIUYUCIISITH MJIOIIAJAN KPYTOB.

Anzeopa

1.INTAHUPYEMBIE PE3YJIbTATDBI

7 -9 kaacce
Memanpeomemuvie pe3yibmamol.

® yMEHHE CaMOCTOATEJbHO ONpEAesATh ILeIM CBOEro O0y4eHHus, CTaBUTh MU
dbopmynupoBath A5 ceds HOBBIE 3a7auu B yuéOe, pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH
IIO3HABATEJILHOMN EATEIbHOCTH;

® YMEHHME COOTHOCHTH CBOM JECHCTBHS C IUIAHUPYEMBIMU DPE3YJIBTATAMM, OCYILECTBIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLECCE IOCTHKEHHs pe3ysibTaTa, OINPEIEIsaTh
CIoco0bI

® JeiicTBUI B paMKax TPEAJIOKECHHBIX YCIOBUH W TpeOOBaHMM, KOPPEKTHPOBATH CBOH
JICUCTBUSA B COOTBETCTBUM C U3MEHSAIOLIEHCS CUTyalluew;

e yMEHHE OIpelesATh IOHATUSA, CO3JaBaTb OOOOILIEHMs, YCTaHABIMBAaTh AHAJIOTHUM,
KJIaccu(UIUPOBaTh, CaMOCTOSATEIIEHO BBIOMpATh OCHOBAaHUS W KPUTEPHH  JUIA
KJaccu(uKaum;

e YMEHHME YCTAHABIMBAThb IIPUYUHHO-CIECACTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMO3aKiIYeHne (MHIYKTUBHOE, JEIyKTUBHOE U IO aHAJIOTUHU) U AeNaTh
BBIBO/IBI;

e pa3BUTHE  KOMIETEHTHOCTM B  O0JacTW  MCHONb30BaHUS  HMH(OPMALMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH.

e [IepBOHAYAIbHBIE MpPEJCTaBICHUS 00 HUAEIX M O MeToJaX MaTeMaTHKU Kak o0
YHUBEPCAIbHOM SI3bIKE HAYKM M TEXHHUKE, O CPEICTBE MOJIEIMPOBAHUS SBICHUU U
IIPOLIECCOB;

® yMEHHE BHUJETh MaTeMaTHUECKYIO 3ajJjauyy B KOHTEKCTe MPOOJIEeMHOM CUTyalluu B JPYTUX
JUCLHUIIIINHAX, B OKPYXKAIOLIEN KU3HH;

® yMEHHE HaXOJUTh B Pa3IMUHBIX UCTOYHHKAX UH(DOPMALINIO, HEOOXOAUMYIO JUISl pEIICHUS
MaTeMaTUYeCKUX MpobiieM, U MPEeACTaBIATh €€ B NOHITHON (opMe, MPUHUMATh pelIeHHe
B YCJIOBUSX HEMOJIHOMN MM N30BITOYHON, TOUHOM MIIM BEPOSTHOCTHOM HH(pOpMaLK;

® yMEHHE MOHHMMAaTh U HCIIOJIb30BaTh MATEMaTUYECKHE CPEJCTBA HATISAHOCTH (Tpaduku,
TaOJIMLBI, CXEMBI U JIp.) Ui WUTIOCTPAIMK, HHTEPIIPETALUN, apTyMEHTaIUH.

e yMEHHE BBIIBUraTh TUIIOTE3bl MPHU PELICHWH 3aJaud MOHUMAaTh HEOOXOIMMOCTh HX
IIPOBEPKU;

e [IOHMMaHUE CYIIHOCTH QJITOPUTMHYECKUX MPEAIUCAHUNA U YyMEHUE JCHCTBOBAaTb B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM.

JIuunocmuble pe3yibmamal.

® BOCIUTAaHUE POCCUMCKOW TIpa)KTaHCKOW HWACHTUYHOCTU: NATPUOTH3Ma, YBAXKEHHUS K
OtedecTBY, 0OCO3HAHUS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOIl HAYKH;

® OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTh M CHOCOOHOCTH OOydYaromuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BAaHHIO HA OCHOBE MOTHBAIIMH K OOYUEHUIO U TO3HAHHUIO;

® OCO3HAaHHBIM BBIOOP W TIOCTPOCHHE JAIBHEHIICH WHIWBUAYATHLHON TPACKTOPUHU
oOpa3oBaHusi Ha 0a3e OPHEHTUPOBKM B MHpe TNpodeccuit U MpodecCHOHATHHBIX
MPEINOYTEeHUN ¢ YUETOM yCTOMUYMBBIX MMO3HABATEIbHBIX UHTEPECOB, @ TaK)K€ HA OCHOBE




bopMUPOBAaHUS YBAKUTEIBHOIO OTHOLIEHUS K TPYIy, Pa3BUTHE OMNbITA y4acTHs B

COIIMAIbHO 3HAYUMOM TPY/JIE;

e yMEHHE KOHTPOJMPOBATh MpoOIecC M pe3ylabTaT Y4eOHOM U MaTeMaTH4ecKoil

JCATCIIBHOCTH,

® KPUTUYHOCTH MBbBIIUJICHHA, HWHUIHUATHBA, HAXOAYMUBOCTHb, AKTUBHOCTHL IIpHU PCIICHHUU

MAaTeMaTHYCCKUX 3a1a4.

IIpenmeTHBIE Pe3yJbTATHI
7 KJjacc

Oo0yuawommuiica HAyYNThCsA

Obyuarowuiics noayuum 603MONCHOCMb HAYUUMbCA

DJIEeMEHTHI TCOPUU MHOXKECTB H MATEeMaTHYCCKOU
JIOTHKH: OTIEPUPOBATH Ha 0a30BOM YPOBHE MOHSATUSIMH:
MHOXECTBO, 3JIEMEHT MHOKECTBA, IIOMHOXKECTBO,
MPUHAIJIC)KHOCTD; 331aBaTh MHOKECTBA TICPCUNCIICHUEM
WX 3JEMEHTOB; HaXOIWThH IEpecedeHue, OObeINHEHHE,
ITOAMHOKECTBO B TIPOCTEHIITIX CUTYyaIHAX;
OlepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATHSIMH:
OmpeneNeHHe, aKCHOMa, TeopeMa, IOKa3aTelIbCTBO;
NPUBONUTH  TPUMEPBl W KOHTPOPUMEPHI  UIA
MOTBEPIKICHAS CBOUX BBICKA3bIBAHMH. B
MOBCEIHEBHOM JKM3HM W TPH M3YYCHUH JPYTUX
MPEMETOB: HCIIOJIH30BaTh rPad)UueCKOe MPEICTABICHHE
MHOXECTB JUI OINHCAHUSA pealibHBIX MPOIECCOB U
SBICHUW, TpPH PEUICHUM 3a4ad JAPYruX y4eOHBIX
MPEIMETOB.

Yucna:

OTIepHPOBATEH Ha 0a30BOM YPOBHE TOHATHSIMH:
HaTypajbHOE YHCIIO, IIeJI0e YNCII0, OOBIKHOBEHHAS
IpoOb, necsaTuyHas qpo0b, cMelIanHas Jpoob,
palroHaIbHOE YHCIIO, apU(PMETHISCKUN KBAAPATHBIH
KOpEHBb; HCIOJNB30BaTh CBOWCTBA YHCENT M TMpaBUIIa
JIEHICTBUH [IPU BBIIIOJIHEHUU BBIUYHCIICHU;

WCIOJIb30BaTh MPHU3HAKHU AETUMOCTH Ha 2, 5, 3,9, 10
MIPY BBITOJHCHHUH BBIYHMCICHUAN M PEIICHUN HECIOKHBIX
3a/1a4; BBIMOJIHATH OKPYTJICHUE PAIHOHAIBHBIX YHCET B
COOTBETCTBHHM C IIPaBWJIAMH; OIICHHUBATh 3HAYCHHE
KBaJIPATHOTO KOPHSI U3 TMOJIOKHUTEIHHOTO 1IE€JI0TO YUCIIa;
pacro3HaBaTh PalMOHAIBEHBIC U HPPAIMOHAIEHBIC
YHclia, CpaBHUBATh YHCIA. B TIOBCETHEBHOW XU3HH U
OpY  W3YYEHUH JIPYTHX  MPEIMETOB:  OLCHHUBATH
pe3yIbTAaTHl BEIYUCICHUNA TPU PEIICHUH MPaKTUISCKUX
3aJa4; BBIIOJHATH CpPAaBHCHHE 4YHCEN B pPEalbHBIX
CUTyaIllMsX; COCTABJSITh YKCJIOBBIC BBIPDAKCHHS MPU
pellcHNH NPAKTHYECKUX 3adad M 3agad M3 JIPYTux
y4eOHBIX MIPEIMETOB. ToXIeCTBEHHBIE
npeoOpa3oBaHuUs: BBITTOIHATE HECJIOKHBIE
peo0pa3oBaHusl IS BRIYUCIICHUS 3HAYCHHH YHCIOBBIX
BBIPOKCHUM, COIEPXKANUX CTEMEHH C HATypPalbHBIM
MoKaszarejeM, CTCeIeHH C IeIbIM  OTPHUIATSIEHBIM
MoKa3aTejeM; BBIOJTHITE HECIOXHBIC MPEoOpa3OBaHHS
LENBIX BBIPAKCHHUNA: PACKPBIBATH CKOOKH, NPHBOIHUTH
MOJOOHBIC  CJaracMble;  UCIONB30BaTh  (DOPMYJIIBI
COKpAIIIEHHOTO YMHOXXEHUs (KBaIpaT CyMMBI, KBaJapar

pPa3HOCTH, pa3HOCTh KBAJAPATOB) UL  YIPOIICHHUS
BBIYUCJICHUN  3HAYeHUN  BBIPAXEHUMN;  BBINOJHATH
HECJI0KHBIE peoOpa3oBaHUS JIPOOHO-TTMHEHHBIX

BBIpAKEHUI. B IOBCEHEBHON XU3HU U IPU U3YyUYEHUU
JpYTHUX MPEIMETOB. MOHMMATh CMBICH 3allUCH 4HCIa B
CTaHIApTHOM BHJIE; ONCPHUPOBATH Ha 0a30BOM YpPOBHE
MOHSITUEM «CTaHAAPTHAs 3aIIHMCh YHCIAY.

Onemenmovl meopuu MHOJNCECME U MAMEMAMUYECKOU
JIO2UKU:  ONEpuUpos8amv — NOHAMUSAMU. — OnpeoeieHue,
meopema, axKcuoma, MHOIHCECMBO, XAPAKMEPUCMUKU
MHOJICECBa, dNeMeHm MHOIICeCMBa, nycmoe, KOHEeyHoe
u Oeckoneynoe  MHOJICECMB0, NOOMHOIICECMEBO,
NPUHAONEHCHOCMb, BKIIOYEHUE, DABEHCINBO MHONCECNE,
U306padicames MHOMCECMBA U OMHOULEHUE MHONCECME C
ROMOUWBIO Kpy208 Oiinepa; onpeodeniams
NPUHAONEHCHOCMb 2/1emMenma MHOHCECBY,
00beOUHEHUIO U NepeceyeHut0 MHOMCeCms, 3a0deamb
MHOJICECNB0 C NOMOWDBIO NEPEeHUCTEHUST DTIeMEHmMO8,
Cl0BECHO20 — ONUCAHUA,  ONEPUPOBAmMd  NOHAMUIMU:
BbICKA3bIBAHUE, UCTMUHHOCMb u JIOJHCHOCNb
BbICKA3LIBANUSL, OMPUYAHUE BbICKA3LIBAHUL, onepayuu
HAO  BbICKA3LIBAHUAMU: U, UIU, He,  YCIOGHbIE
8bICKA3BIBAHUS (UMNIUKAYUU), CMPOUMb BbICKA3LIBAHUS,
OMPUYAHUS BbICKAZLIGAHUIL.

B nosceonesnoii srcusnu u npu usyvenuu opyeux
npeomemos: CMpoOumb YenouKku YMO3AKIOUeHUll Hd
OCHOBE UCNOJIL30BAHUS NPABUIL TOSUKU, UCHONb308AMb
MHOJICECNBA, ONEPAYUU C MHONICECTNBAMU, UX
epaguueckoe npedcmasiienue Osi ONUCAHUSL PeAIbHbIX
npoyeccos u A6NeHUl.

Yucna:

onepupoeamv NOHAMUAMU. MHONHCECBO HAMYPANbHBIX
yucen, MHOJCECMBO  YeIblX  Hucel, MHOICeCmBO
PAYUOHATILHBIX yucer, UppayuUoHaIbHoe wuciuo,
K8AOpAMHbIll KOPeHb, MHONCECMBO OetiCcmeUnenibHbIX
yucerl, 2eomempuyecKast uHmepnpemayus
HAMypaibHblX, yenvix, DPAYUOHATILHBIX,

OelicmeUmMenbHbIX YUCEL, NOHUMAMb U  OOBACHIMb
CMbICT  NOZUYUOHHOU 3ANUCU  HAMYPAILHO20 YUCIA,
BbLINONIHAMb  BbIYUCAEHUS, 6  MOM  4Yucie ¢
UCNONb30BAHUEM NPUEMOS DAYUOHALLHBIX GbIYUCTCHULL,
BbINONIHAMb — OKPY2IEHUE  PAYUOHANbHBIX — HUCel C
3a0aHHOU MOYHOCMbBIO, CPAGHUBAMb DAYUOHALLHBIE U
UPPAYUOHATbHBIE YUCLA, NPeOCMABIIAMb PAYUOHAIbHOE
yucno 8 eude OecamuuHou Opoou; Ynopsaoouueams
yucaa,  3anucammuvie 8  6UOe  OObIKHOBEHHOU U
decamuynoil 0poou; uaxooume HON u HOK uucen u
UCNONb308AMb UX NPU PEULEHUU 3A0aY.

B noeceonesnoti scuznu u npu uzyuenuu opyeux
npeomMemos:  NPUMEHSMb  NPAGUId  NPUOTUICEHHBIX
BbIUUCIHCHULl NPU  PeUleHUU NPAKMU4eckux 3a0a4 u
pewtenuu  3a0ay  Opyeux — YueOHviX — NpPeoMemos;
BbINOIHAMb CPABHEHUE PE3YIbMAMO8 BbIYUCIEHUL NPU
peueHuy nPaKmuyeckux 3a0a4, 6 mom 4ucie
NPUOTUNCEHHBIX BbIYUCTEHUL,; COCMABISIMG U OYEeHUBANb
YUCTOBbLE  BBIPAJICEHUST NPU  PEeUleHUU NPAKMUYEeCKUX
3a0a4 1 3a0ay U3z Opyeux y4eOuvix npeomemos;




VYpaBHEHUs U HEPABEHCTBA!

OIepUpOBaThH Ha 0a30BOM YPOBHE MOHATHSIMU:
PaBEHCTBO, YACIOBOE PABEHCTBO, YPAaBHEHHUE, KOPEHb
YPaBHEHHs, pEIICHUE YPaBHEHHUS; PEIIaTh CUCTEMBI
HECJIOXKHBIX  JIMHEWHBIX  YpaBHEHHWil;  IPOBEPSATH,
SBISIETCA JIM JAHHOE YHCIIO PEIICHUEM

ypaBHEHHs. B NOBCEeIHEBHOM XW3HU U NIPU U3YYEHUU
JpYTHUX TIPEIMETOB: COCTAaBIIATh U PEIIATh JIMHEIHBIE
YpaBHEHMs TpU pEIIeHHM 3a/ad, BO3HHUKAIOIIUX B
JIPYTUX YU4eOHBIX IpeMeTax.

DyHKIMHU:

HaxOAWTh 3HaUE€HHE (QYHKIIMH 10 3aaHHOMY 3HaYEHHIO

apryMeHTa; HaXxOAuUThb 3HAUCHHE apryMeHra IO
3aJaHHOMY 3HA4eHWI0 (YHKOMHM B  HECIOXXHBIX
CUTYyallMsX; OMNpEACIATh IOJNOKCHHE TOYKH II0 €€

KOOpJWHATaM, KOOPJUHATHI TOYKH TI0 €€ TTOJI0KECHHUIO Ha
KOOPJWHATHONH IUIOCKOCTH; IO Tpaduky HaxoguTh
00J1acTh  OIPEAENEHUs, MHOXKECTBO 3HAYCHHUH, HyJH
(hyHKIMA; CTPOUTH TpaduK THHEHHOHN QyHKITIH;
MPOBEPSTS, SBJISETCS JIN JaHHBIN rpaduk rpagukom
3aJaHHON QyHKUMK (JIMHEHHOI, TPsIMOiA
MPOMOPIMOHANIBHOCTH);  ONPEAETATh IMPHUOIIKEHHBIE
3HA4YeHHs KOOPAWHAT TOYKH NepecedyeHHs rpaduKoB
¢ynkuuii. B moBcenHEBHOW XHM3HM U NIPH HM3YYEHHH
JpYrux NIpeAMETOB: UCIOJb30BaTh CBONCTBA JUHEHHOU
¢yHKIIMM 1 ee TpaduK MPH PEIICHWH 3a1ad U3 APYTUX
y4eOHBIX IPEIMETOB.

CratucTuka 1 TeOpHs BEpOSITHOCTEH:

HUMETh Mpe/ICTaBICHUE 0 CTAaTHCTHYECKUX
XapaKTepUCTUKAX; IPEACTaBIATh JaHHBIE B BHIE
TaOIHUI, IuarpaMM, rpadUKOB; YHATATh HH(OpPMAIIHIO,
NpPE/ACTaBICHHYI0 B BHIAEC TaONMIbBI, JUAarpaMMBI,
rpaduka; onpenessiTh OCHOBHBIE CTATUCTUYECKHE
XapaKTEePUCTHKH YHCIOBBIX HA0OpOB. B moBceqHEBHOM
JKU3HH U NP N3YYEHUH JPYTUX NPEIMETOB: CPAaBHUBATh
OCHOBHEBIE CTaTUCTHYECKHUE XapaKTepUCTHKH,
MOJTyYCHHBIE B ITPOIIECCE PELICHUs MPHUKJIAIHON 3a1a4H,
W3y4YEHUs PEaTbHOTO SIBIICHUSL.

TexcroBble 3a1aun:

penIaTh HECJIOXKHBIE CIOKETHBIC 3aJaul Pa3HBIX THIIOB
Ha Bce apu(MeTHiecKue AEHCTBUS; CTPOUTH MOJEINh
yCIIOBUSI 3a/1au¥ (B BUAE TaONHUIIBI, CXEMBI, PUCYHKA WIIH
ypaBHEHHS), B KOTOPOH JaHBl 3HAYEHHS JBYX U3 Tpex
B3aMMOCBSI3aHHBIX BEJIMYMH, C IIETIbI0 MONUCKA PEUICHUS
3a/laud; OCYLIECTBIATh CMOCOO TIOMCKA  pEIIeHHS
3a/1a4d, B KOTOPOM PACCy>KACHHUE CTPOUTCS OT YCIIOBHSA
K TpeOOBaHHIO WM OT TPEOOBAHMS K YCIOBHIO;
COCTaBIIAATh IIJIAH PEIICHUS 3aJ1aud; BBLACIATH ATAaIlbI
peleHys 3aady; UHTEPIPETUPOBATh BBIYMCIUTEIBHBIE
pesynbTaThl B 3ajade, HCCIENOBAaTh MOJYyYEHHOE
pelieHue 3a/1auy; 3HaTh pa3iiMdie CKopocTel 00beKTa B
CTOsiYel BOJIE, IPOTHB TEUEHUS U IO TEUCHUIO PEKH;
pelaTh 3aa4d Ha HaXOKACHHE YaCTH YMCJIA U YUCIIA 110
€ro YacTH; pelIaTh 3aa9H Pa3HbIX THIIOB (Ha paboTy, Ha
MOKYTIKH, Ha IBIKEHHUE), CBA3BIBAIOIINX TPH BEINYHHBI,
BBIJICJIATh 3TH BEIMYHHBI M OTHOIICHUS MEXAYy HHUMU;
HaXOJIUTh TPOLEHT OT YHCIa, YHCIO MO TPOLEHTY OT

HEro, HAXOOUTh  TNPOIEHTHOE  CHIKEHHE  WIH
MIPOIICHTHOE MTOBBIIIICHUE BEJIMYMHEI, pemaThb
HECIIOXKHbBIE JIOTHUYECKUE 3ajauu METOZ0M
paccyXaeHui.

B noBcenHeBHOW JKU3HM M IpPU HU3YUYEHUM JAPYTHX
IOPEIMETOB: BBLABUraTb THIOTE3BI O BO3MOXHBIX
Ipe/CNIbHBIX 3HAYEHHUSX HMCKOMBIX B 33jadye BEIWYHMH

3anucvleams U OKpY2lIAMb  YUCIO0Gble  3HAYEHU
DEANbHBIX EUYUH C UCHONb308AHUEM DA3HBIX CUCHEM
usMepenus.

Toorcoecmeennvle npeodpaz08anusL:

onepuposamv NOHAMUAMU CIMENEeHU C HAMYPATbHbIM
noxasamenem, CmeneHu ¢ YeavimM OmpuyameIbHouim
noxasamenem,  BbLINOAHAMbG NPEOOPA30BAHUS  YeTbIX
8bIPANCEHUU: OelCmaus ¢ OOHOYNeHAMU (CodCeHue,
sblyumanue, YMHOJCEHUe), Oelcmeus ¢ MHO20UIeHAMU
(cnodcenue, evlyumManue, YMHOJNCEHUE),  BLINOIHAMD
Pasnodicene MHO20UIEHO8 HA MHOMCUMENU OOHUM U3
€cnocobo8: sviHecenue 3a CKOOKY, SpynnupoeKa,
UCHOL308aHUE POPMYI COKDAUJEHHO20 YMHOHCEHUSL,
8b10e1AMmb K8aopam CymMmbvl U pa3HOCHU 0OHOUIEHO8,
BbINOTHAMNb npeobpazoeanus 8bIpadzCeHuUll,
cooepacawux cmeneHu ¢ YewblMu OmpuyamenbHoMu
ROKaA3amensimu, nepexoounv om 3anuc 6 gude cmeneHu
C YenvlM OmpuyamenbHblM NoKasamenem K 3anucu 8
sude Opobdu, GbINOIHAMb NPeoOPA308AHUS BbIPAICEHU,
cooeparcaux mMooyb.

B noeceonesnotl srcuznu u npu usyuenuu opyaux
npeomemos:

BLINOAHAMG NPeoOPA306aHUa U OeliCmEUs ¢ YUCIamu,
3aNUCAHHBIMU 6 CIMAHOAPMHOM  8ude;  8bINOJIHAMb
npeobpazoeanus  ancedpauteckux — GuipadyceHuli  npu
peuteHul 3a0ay Opyeux y4eOHbIX nPpeoMemos.

VYpasnenus u nepasencmea:

onepuposamv NOHAMUAMU: YPAGHEHUE, HePABEHCMEO,
KOpEHb YPABHEHUsl, PAGHOCUTbHbIE YPABHEHUs, 001acmb

onpeodenenusi  ypaeHeHus.  (HepaAGeHCMBa,  cucmembl
ypaenenuil);  pewiamv — IuHeliHble  YPAGHEHUs U
ypasHeHus, ceOOUMble K JUHEUHbIM C  HOMOWbIO

MOJICOECMBEHHBIX NPeoOPA3068anULl; peuams IUHelHble
VpasHenusi ¢ Napamempamiu; peulamv —HeCIONCHbLE
cucmembl TUHEUHbIX YPAGHEHUTL C RAPAMEMPAMU.

B noeceonesnotl srcuznu u npu usyuenuu opyaux
npeomemos:

cocmagnames U peuams  JUHelHble YPAGHeHUs, U
ypasHenusi K HUM C8OOAUUeCs], CUCIEeMbl JUHELHbIX
ypasHenull Npu  peweHuu 3a0ay Opyeux yYeOHbIX
npeomemos;  BbINOJHAMb  OYEHKY  Npasoonoooous
Pe3yibmamos, NOAYUAeMbIX NPU  DeeHUul JIUHEHbIX
YpasHeHull U cucmem JUHEUHbIX YPAGHEHUU Npu
peutenuu 3a0au Opyeux y4eOHvix npeomemos,; bloupamso
coomeememeyrouue ypasHeHus, HepageHCmed Ui Ux
cucmembl OJist COCMABNEHUST MAMEMATNUYECKO MOOenu
3A0AHHOU PEanbHOU CUmyayuu Uiy RPUKIAOHoU 3a0a4u,
YMemb UHMEPPEemuposams NoLyHeH bl NPU PeueHuu
VpasHeHUs, HepaABeHCMEa U CUCHEMbl Pe3yIbman 6

KOHmMeKCHme — 300aHHOU — PeanbHOU  cumyayuu  uiu
NPUKNAOHO 3a0ayll.

Qyukyuu:

onepuposamay HOHAMUAMU. @yukyuonanvHas

3a8ucumocmo, Qyukyus, epagux @ynxyuu, cnocoowl
3a0anus  QyuKyuu, apeymenm u 3HayeHue QYHKyuu,
obracmsb  onpeoeneHus U  MHOXMCECMBO  3HAYEHUL
dynxyuu, Hyau QyHKyuu,; cmpoums epaguxu IUHeuHou
@dyukyuu;,  cocmasiAmv  YpAGHEHUs  NPAMOU  NO
3A0AHHBIM YCAOBUAM: NPOX0Oswell yepe3 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOX0OAujell yepe3 OaHHYIO
MOYKY U NAPALIENbHOU OAHHOU NPSAMOILL, UCCAe008amb
@ynxyuio no ee epapuxy.

B nosceonesnoii orcusnu u  npu  uzyuenuu Opyeux
npeomemos:




(menaTb NPUKKUIKY).

ULTIOCMPUPOBAMb ¢ NOMOWBIO  2PAPUKA  PEanbHYIO
3a6UCUMOCb ULU NPOYECC NO UX XAPAKMEPUCTUKAM,
UCNOL308AMb  CEOUCBA U 2PAPUK  KEAOPAMUUHOU
@dyHKkyuu npu peweHuu 3a0ay U3 Opy2ux YYeOHuIX
npeomemos. Texcmogvle 3a0ayu: pewams npocmvle u
CHLOJICHblE 3A0aYU PA3HBLIX MUN0S, d MAKJce 3a0ayu
HOBbIUEHHOU — MPYOHOCMU,  UCHOIb306AMb  PA3HblE
Kpamkue 3anucu KaK MoOeiu meKcnog CIONCHbIX 3a0ay
0711 NOCMPOEHUst NOUCKOBOU CXeMbl U PeuleHst 3a0al,
PA3IUNamy MOOeIb MEKCMA U MOOelb PeueHus 3a0ayu,
KOHCIMPYUupogams K 0OHOU MOOeNU PeuleHust HeCLONCHOU
3a0auu pasHvle MOOelU MeKCcma 3a0ayu; 3HAMb U
npumensms 0ba cnocoba noucka peuwienus 3aoay (om
mpebo8anus K YCI08UI0 U OM YCI08U K MPeDOBAHUI0),
MOOeIUposams  paccydlcoenust Hpu HOUCKEe Peulenus
3a0ay ¢ NOMOWbIO 2pagh-cxemvl, GblOeIAMb IMANbI
peleHus 3a0aii U cO0epHCanue Kaxcoo2o Imand,
yMemb  6blOUPAMb  ONMUMALLHLIL  MemoO peuenus
3a0auu U 0CO3HABAMb GbLOOP MEMoOd, PACCMAMPUBANb
pasnuunble  Memoobl, HAXOOUMb pAsHble Peulenus
3a0a4u, eciu 603MOANCHO, AHATUIUPOBAMb 3AMPYOHEHUS
npu  pewleHuu 3404y,  GbINOAHAMb  PA3IUYHbIE
npeobpazoeanus npeonoAHCeHHOU 3a0ayu,
KOHCIMpPYyupogams Hogble 3a0aiu u3 0aHHOl, 8 MoM
yucne obpamHuule; UHmMepnNpemupo8ams
BbIUUCTUMENbHBIE Pe3YIbmanbl 8 3a0aye, UcCied08anb
HONYYEeHHOe — pelleHue  3a0auu,  aHAIUUPO8ANb
BCEBO3MOINCHBLE CUMYAYUU  B3AUMHO20 PACNOLONCEHUS
08YX 00BEKMO8 U UMEHEeHUe UX XAPAKMEePUCMUK npu
COBMECMHOM osudiceHuu (cxopocmeb, epemsl,
paccmosiHue) npu pewieHuu 3a0a4 Ha OBUNCEHUE 08YX
00beKmo8 Kax 8 0OHOM, MAaK U 6 NPOMUBONOTOICHBIX
HANPABIEHUSX, UCCIe008aMb BCEBOIMOIICHbIE CUYAYUU
npu  pewenuu 3a0a4  HA  O0BUdICEHUEe N0  peKe,
paccmampusams pasmvle CUCIeMbl OMcYema, peulams
pasHoobpasnvle 3a0ayu  «HA HACMU», peuamsv U
0boCHO8bIBAMb  CB0€  peulenue 3a0ay  (8bloensamy
MAMeMamuyeckylo OCHO8Y) HA HAXOJICOeHUe yacmu
YUCHA U HUCTA NO €20 YACMU HA OCHOBE KOHKPEMHO20
cmbicia  Opobu; oco3Hagams u  00wACHAMb
UOEHMUYHOCMb 3A0aY PA3HBIX MUN0E, CEA3bIEAIOUIUX
mpu eeauyunsl (Ha pabomy, Ha NOKYNKU, HA O8UdCEHUE),
8bIOEAMb IMU BEIUYUHBL U OMHOUEHUS MENHCOY HUMU,
NPUMEHAMb UX NPU peuenuu 3a0ay, KOHCMpYupos8ambs
cobcmeenuvle 3a0ay  YKA3AHHBIX ~MUNOS,  61a0emb
OCHOBHBIMU MemoOaMu peuleHusi 3a0ay Ha cmecl,
CNasbl, KOHYEHMPAYUU, peuiams 3a0ayu Ha NpoyYenmol,
6 MOM uucle, CILOJCHbIE NPOYEeHmvl ¢ 0O0CHOBAHUEM,
UCNONb3YSL  pasHble CRocoObl, peulams  J02UYeCKUe
3a0auu pasHbIMU CHOCoOaMU, 8 MOM YUCie, C O8YMSs
onokamu u ¢ mpemsi OIOKAMU OAHHBIX C NOMOWBIO
mabnuy, peuwams 3a0auu O KOMOUHAMOPUKe U Meopuu
6EPOSIMHOCMEN HA OCHOBE UCNONb308AHUSL U3YUEHHBIX
Memo0o8 U 0OOCHOBLIGAMb  peuwienue;,  peuiams
HeC0JICHble 3adauu no MaAmMeMamuyecKkoll
cmamucmure;  067140emb  OCHOGHbLIMU — Memooamu
peutenuss  CIOJCEmHbIX — 3a0a4.  apupmemudeckutl,
aneebpauvecxutl, nepebop 8APUAHMO8,
2eomempuyecKutl, epapuyeckutl, NPUMEHIMb UX 8 HOBbIX
N0 CPABHEHUIO C UZYUEHHBIMU CUMYAYUSIX.

B noeceonesnoti srcusnu u npu usyuenuu Opyeux
npeomemos:  Gvloelsimb — NpU  peuweHuu  3a0au
Xapaxmepucmuku — paccmampueéaemon 6  3adaue
cumyayuu, omauyHvlie Om peanbHvlx (me, Om KOMOPbIX




abcmpazuposanucs), KOHCMpyuposamb HOgble
cumyayuu ¢ yyemom OMux —Xapakmepucmux, 8
YACMHOCMU, NPU peuwleHul 3a0ay Ha KOHYeHmpayuu,
YUUMbIEAMb  WIOMHOCMb — BeWeCmed;  pewams U
KOHCMPYUpo8ams  3a0auu HA OCHOBE DPACCMOMPEHUs.
PEanbHbIX  cumyayull, 6 KOMOpbiX He mpedyemcs
MOYHBLL BLIYUCTUMENbHBLIL PE3YIbMAam, Peuams 3a0auu
Ha O8udiceHue NO peKe, PACCMAMPUBAS  PA3HbLE
cucmemsl omciema.

Cmamucmuka u meopus 6eposimHOCmel:

onepuposams NOHAMUAMU: CMOLOYamble U Kpyeoeble
oJuazpammul, mabauyvl OaHHbIX, cpedHee
apugpmemuueckoe, Meduana, HaubonvuLee u
HauMmeHbluee 3Hauenus 6blOOPKU, pa3Max 6blOOpPKU,
oucnepcus u CMAHOAPMHOE OMKIOHEHUE, CAYHAUHAS

USMEHYUBOCTID, usenexamy unghopmayuio,
npeocmaeneHnHyilo 8  mabauyax, Ha —OuaspamMmax,
epaguxax; cocmasnams  mMadIUYbl, cmpoumbs

ouazpammul u 2pa@uKky Ha OCHO8e OAHHBIX.

B noeceonesnotl srcuznu u npu usyuenuu opyaux
npeomemos:

u3enexamov, UHMEPHnpPemuposams U npeodpazoevlieams
ungopmayuio, npedcmasnennylo 6 mabIUYax, Ha
ouazpammax, epaQurax, ompaxicaiowyio ceoricmea u
Xapakmepucmuky peanbHblX Npoyeccos U A6NeHUll
onpedensimv  cmamucmuyecKkue — Xapakmepucmuku
8b100pOK nO mabauyam, ouazpamMmam, 2paguxam,
BbINOMHAMb  CPABHEHUE 6 3A8UCUMOCIMU  Om  Yeau
peuteHus 3a0ayu; OYeHU8AMb 6EPOAMHOCb PEeabHbIX
cobbimuil u A671eHUl

8 ki1acc

Ooyuaromuiicss HAyYUThCSA

Obyuarowuiicsa ROAYUUM 803MONCHOCIb HAYUUMbCA

DJIEMEHTBI TCOPUHM MHOXECTB M MaTeMaTHUECKOMH
JIOTUKW: ONepupoBaTh Ha 0a30BOM  YpOBHE
MMOHATHSAMHU: MHOYKECTBO, JJIEMEHT MHOKECTBA,
ITOMHOECTBO, MIPUHA]ICKHOCTb; 3a7aBaTh
MHOJKECTBA  IIEPEYUCIIEHUEM WX  DIIEMEHTOB;
HaXOJIUTh nepeceveHue, 00beIMHEHNE,
MOJMHOXKECTBO B MPOCTEHIIMX  CUTyaIUsX;
OmepupoBaTh Ha 0a30BOM YpPOBHE IOHSATHIMH:
ompezeNieHe, akCUOMa, TeopeMa, JTOKa3aTelIbCTRO;
MPUBOJAUTh MPUMEPHl M  KOHTP-IPUMEPBI  JIJIS
TIOJITBEPKACHUS CBOUX BBICKA3BIBaHUH. B
MOBCETHEBHOW JKU3HU M TPH H3YYCHHU APYTUX
MIPEIMETOB: HCIIOJIB30BaTh rpaduyeckoe
MPEJICTaBICHHE  MHOXECTB  JUISI  OINHCAHMS
pEATBHBIX TPOIECCOB W SIBIICHHA, MPH PEIICHUU
3amady  JIpyrux y4eOHbIX mpeameroB. Ywmcna:
omnepupoBaTh Ha 0a30BOM YPOBHE IOHSATHSIMH:
HATypaJIbHOE YMCIIO, IIEJI0C YMCIIO0, OOBIKHOBEHHAS
Ipo0b, JecaTW4YHas ApoOb, CMeIaHHas ApoOb,
palroHaIbHOES YHCIIO, apupMeTUICCKHiA
KBaJpaTHbI KOPEHb, HCIIOJIb30BaTh CBOMCTBA
yucell W TpaBWja JACHCTBUM TPHU BBIMOJHECHUU
BEIUMCJICHUH; WCIIOJL30BaTh MPU3HAKH JACITUMOCTH

Onemenmol meopuu MHONCECME U MAMEMAMUYECKOT
JIO2UKU:  ONepUposamv  NOHAMUAMU: — ONpeoeieHue,
meopema, aKCuoma, MHONCECMB0, XAPAKMepUCUKU
MHOJHCECMBA, IAEMEHM MHONCECEa, nycmoe, KOHeuHoe
u  OeckoHeunoe  MHOIICECMEO0, NOOMHOIICECEO,
NPUHAONEIHCHOCMb, GKIIOUEHUEe, PABEHCMBO MHOMCECNS,
uz0bpadicams MHOIHCECMBA U OMHOUEHUE MHONCECME C
ROMOWbIO Kpy2086 Oiinepa; onpedenams
NPUHAONEIHCHOCMb alemenma MHOJICECmBY,
00veOuHeHUI0 U NepeceyeHur0 MHONCeCms,; 3a0asamo
MHOJNCECMBO C NOMOWDBIO NEPeyUcienls 2JeMeHmoas,
C0BECHO20 ~ ONUCAHUS,  ONEPUPOBAmb  NOHAMUIMU!
BbICKA3bIBAHUE, UCIMUHHOCMb u JIOMCHOCMb
BbICKA3bIGAHUS, OMPUYAHUE BbICKA3LIBAHU, onepayuu
HAO  BbICKA3LIGAHUAMU: U, UAU, He,  YCIOBHblE
8bICKA3bIBAHUS (UMIIUKAYUU), CIPOUMD 8bICKA3bIEAHUS,
ompuyanusi 8vlcKazviganull. B nosceonesnol JicusHu u
npu usyueHuu Opyeux npeomMemos: CmMpoums Yenouku
VMO3AKMIOUEHUNl HA OCHOBE UCNONb306AHUSL NPAGUIL
JO2UKU,  UCNONBL30BAMb  MHONCECMBA, onepayuu ¢
MHOJCeCmeamu, ux zpaguueckoe npeocmasicHue Ois
ONUCAHUSI peanbHuIX npoyeccoé u asieHuti. Yucna:
oNnepuposamv NOHAMUAMU: MHONCECME0 HAMYPATbHbIX




Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBHIYUCICHUN U
pElIEHUH  HECJIOKHBIX  337a4;  BBIIOJHSITH
OKpYIJIEHUE PALIMOHAJIBHBIX YHCET B COOTBETCTBUU
C TpaBWJIaMHM;, OIICHUBATH 3HAYCHHUE KBAJIPATHOIO
KOpHS W3 TOJIOXXHUTEJIBHOTO  LEJIOr0  4YHCIa;
Pacro3HaBaTh palMOHANbHBIE W HPPALUOHAIBHBIE
YHClia; CPABHUBATH YKclia. B moBceTHEBHON KU3HU
U TpU U3YyYEHUU APYTHX MPEAMETOB: OICHUBATH
pe3ynbTaThl BBIYUCIICHUN npu peleHun
MPaKTUYECKUX 3a]1a4; BBIIIOJHSITH CPDABHEHHUE YUCEI
B peaJbHBIX CUTYyallUsIX; COCTaBIATH YHCIIOBBIC
BBIPKECHHUSI IIPU PEIICHUH NPAKTUYECKUX 3a1ad U
3amad = W3 JPYTHX ~ Y4eOHBIX  NPEAMETOB
ToxaecTBeHHBIE  MPEOOpa30BaHUs  BBITIOJIHATH
HECJIOKHBIE TPeo0pa3oBaHUs ISl BBIYMCICHUS
3HAYEHUN YHUCIOBBIX BBIPAXKECHUM, COAEpXKaIINX
CTETNEHU C HATypaJIbHBIM IOKa3aTejeM, CTEICHU C
[EJBIM OTPULIATCTIFHBIM MOKa3aTeNIeM; BBITIOJIHSTD
HECJIO)KHBIE TPeoOpa3oBaHMsI IENbIX BBIPAKEHUI:
pacKpbiBaTh  CKOOKM, TPUBOJIUTH  MOJOOHBIC
claraemble; HCITIOJIb30BATh (hopMyIIBI
COKPAlIeHHOTO YMHOXEHHS (KBaJpaT CyMMHEI,
KBaIpaT pa3HOCTH, PAa3HOCTh KBaJapaTOB) IS
YIPOIIECHUSI BBIYUCIECHUNA 3HAYEHUN BBIPAKEHUN;
BBITIOJIHSITh HECJIOKHBIC MPEeoOpa3oBaHusl IPOOHO-
JIUHEHHBIX  BBIPAXXEHUHA U BBIPAKEHUU  C
KBaJI[paTHbIMU KOpHSIMU. B OBCEIHEBHON KU3HU U
IpU M3YYCHUU JPYTUX TPEIMETOB: IMOHHUMATH
CMBICJI 3allUCH YHCJIAa B CTaHAAPTHOM BHJIE;
omepupoBaTh Ha 0a30BOM YpOBHE IOHSTHEM
«CTaHIApTHAS 3alHCh 4YWCIa». YPaBHEHUS U
HEPaBEHCTBA: ONEPUPOBaTh Ha 0a30BOM YpOBHE
MOHSATUSIMU: PABEHCTBO, YKCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb  YpaBHEHHUSA,  peEIICHUE
YpaBHEHUS, YUCIOBOC HEPABEHCTBO, HEPABEHCTBO,
peuieHue HEPaBEHCTBA; MPOBEPSITH
CIIpaBeJIMBOCTh YUCIIOBBIX paBEHCTB u
HEPABEHCTB; peENIaTh JWHCHHBIE HEPABEHCTBA H
HECJIOXKHBIE  HEpPaBEHCTBA,  CBOJALIMECT K
JUHEHUHBIM;  pEIIaThb  CHUCTEMbl  HECIOXXHBIX
JIMHEHHBIX YpaBHEHUM, HEPABEHCTB; INPOBEPSTH,
SIBJISIETCS JIM JAHHOE YUCJO PEUICHUEM ypaBHEHUS
(HepaBeHCTBA); peliaTh KBaJApaTHbIE YPaBHEHUS I10
dbopMysie  KOpHEH  KBaJIpaTHOTO YpaBHCHHS,
M300pakaTh pPelIeHus HePaBEHCTB U X CHUCTEM Ha
YUCJIOBOU NpsiMON. B moBceAHEBHOM KU3HU U TIpU
U3YYeHUH JAPYTUX MPEAMETOB: COCTaBIATh U
pemarh JUHEHHBIE YpaBHEHHsI TIPH  PEIICHUH
3a/1a4, BO3HHUKAIOMIMX B  JIPYTHX  Y4eOHBIX
npeametax. DOyHKUMU:  HAXOOUTh  3HAYCHHE
GYHKIMM TI0 3aJaHHOMY 3HAYEHHUIO apryMEHTa;
HaxOJIUTh 3HAUCHWE apryMeHTa II0 3aJaHHOMY
3HaUeHUIO0 (YHKIMH B HECIOXKHBIX CHTYaIlUsX;
ONpENENATh,  IOJOXKEHWE  TOYKH  TI0 ee
KOOpIWHATaM, KOOPJAMHATHI TOYKH IO  €¢
MOJIOKEHUIO HAa KOOPAMHATHOM IUIOCKOCTH; TIO
rpapuky  HaxoAWTh  OONACTh  OIpPEIENICHUS,
MHOJKECTBO 3HAUYEHWH, HYTU (QYHKIMH;, CTPOUTH

yucen,  MHOJCECTNBO — YEMbIX — YUCEN,  MHOICECHEO
PAYUOHATBHLIX — YUCel,  UPPAYUOHATLHOE — HUCTO,
K8AOPAMHbBIN KOPEHb, MHONCECMB0 OelUCmBUMENbHbIX
yucer, 2eomempuiecKkas unmepnpemayus
HamypaibHuIX, yenvix, PAYUOHATLHDIX,
OelicmeumenbHblX  Yucel, HNOHUMAMb U OOBACHAMb
CMBICT  NOUYUOHHOU 3ANUCU  HATHYPATLHO20 YUCAA;
BLINONHAMb ~ BLIYUCTEHU, 6  MOM  yucie ¢
UCTIONB306AHUEM NPUEMOE PAYUOHATLHBIX GbIYUCTEeHUL,
BLINONHAMb ~ OKpY2leHUe  PAyUOHATbHbIX — Yucel ¢
3G0aHHOU TMOYHOCMbIO, CPAGHUBAMb PAYUOHATbHbIE U
UPPAYUOHATIbHBIE YUCAA, NPEeOCMABIsIMb PAYUOHATLHOE
YUCTIO 8 8uUde OeCAMUYHOU OpoOU YNOPAOOUUBAMb YUCIA,
3anucanmvie 8 8ude 0ObIKHOBEHHOU U 0eCAMUUHOU OPooU
naxooumv HOJ u HOK uucen u ucnoiv3zoeams ux npu
pewenuu 3aday. B noscedmnesnoli oicusHu u  npu
usyyeHuu Opy2ux npeoMemos: HPUMEHAmb Npasuia
NPUOTIUINCEHHBIX BbLIUUCTEHUL npu pewenuu
IPAKMUYecKux 3a0a4 U peweHuu 3a0ai opyeux y4eoHvix
npeomemos;  blNOIHAMb  CPAGHEHUe  pPe3ylbmamos
BLIYUCTICHUL NPU PeuleHUl NPAKMUYecKux 3a0ad, 6 mom
yucne NPUOTUNCEHHBIX BbIYUCACHUL, COCMAGISAMb U
OYEHUBAMDb  UYUCTOBble  GLIPAJICEHUST NPU  pPeuleHul
NpAKmMuYeckux 3a0a4 u 3a0a4 u3 Opyeux yueOHbvIX
npeomemos;  3anucbléamv U OKPYelIamb  YUCLOBblE
BHAYEHUS. PeANbHbIX BEIUYUH C UCNOTb30BAHUEM DA3HBIX
cucmem uzmepenusi. Tosxcoecmaennvie npeodpa306anus.:
ONepuposams NOHAMUSIMU CHENeHU ¢ HAMYPATbHbIM
nokazamenem, CMeneHu ¢ yYeablM OmpuyamelbHbim
nokazamenem, GblNOJIHAMbL NPeoOPA30BAHUS  YEablX
BHIPAdICEHU. OelicmeUuss ¢ OOHOUIEHAMU (CNONCEHUE,
eblUUmMAane, YMHOJICeHUe), OelCmeUsi ¢ MHO2OUNIEHAMU

(croodicenue, GvluUMAaHUE, YMHOJCEHUE), BbINOIHAMb
Ppasnodcenue MHO20UNEHO8 HA MHONCUMENU OOHUM U3
Ccnocob08:  ebiHeceHue 3a  CKOOKY,  epyHnupogKa,

UCHOb306AHUE (POPMYIL  COKPAUJEHHO2O YMHOICEHUSL,
evl0enamsb Keaopam CyMMbl U PA3HOCMU OOHOUAEHOS,
packnaovieams HA  MHOJCUMeENU  KBAOPaAmHblll
MpexuieH, 6blNOIHAMb NPeoOPA306AHUSL BbIPANCEHU,
coO0epoIcauux CmeneHu ¢ YenblMu OmpuyameirbHblMu
NOKA3amensamu, nepexooums om 3anucu 8 gude CmeneHu
C YerviM OMPUYAMenbHbIM NoKa3amenem K 3anucu 8
sude 0poodu; PAYUOHABHBIX BbIPANCEHUIL. COKPAUjeHUe
Opobell, npusedenue aneedopauyeckux opobei Kk obwemy
3HAMeHamenio,  CIOJICeHUe,  YMHOdICeHUue,  OelleHue
aneebpauveckux oOpobeil, 6036edeHue aneeopPautecKoll
Opobu 6 HAMYPAIbHYIO U YeIyio  OMPUYamenbHyio
cmenenb, BbINOIHAMb NPEoOPA308AHUSL  BLIPANCEHUL,
cooepaicauyux K8aopamHvle KOPHU, 8blOENAMb K8aopam
CYMMbL  UNU  PASHOCMU O8YYNIEHA 6  GbIPUANCEHUSX,
coldepoicawux ~ Keaopammuvle — KOPHU,  GbINOIHSMb
npeodPa308anUsL GbIPANCEHUT, COOEPAHCAUUX MOOYVIb. B
NOBCEOHEBHOU  JICUSHU U HpU  UZVHEHUU  OpYeux
npeomemos. 8bINOIHAMb NPEOOPA308AHUSL U OCliCMBUsL C
YUCIAMY,  3ANUCAHHBLIMU 8  CIHAHOAPMHOM  Gude;
BbINONHAMD npeobpazosanus aneebpauyecKux
BBIPAJICEHULl NpU  peuleHuu 3a0ay Opyeux y4eOHbIX
npeomemos. Ypasuenus u HepageHCmed: Onepuposams




rpaduK JTUHEHHOU (YHKIMH; TPOBEPSTH, SBISCTCS

JIM JaHHBIA rpaduk rpadukoM 3agaHHON (QYHKIIUH
(MuHEHHOH, KBaJI[paTUYHOM, o0OpaTHOI
MPOTMIOPIIUOHATBHOCTH ); OTIPEICTISATh
NPUONIVKEHHBIE  3HAYCHUS  KOOPJMHAT  TOYKU
nepecedenns rpadukoB GpyHKINH; onepupoBaTh Ha
06a3oBOM YpOBHE MOHATHSIMU:
MOCIIEI0BATEIIEHOCTb, apudmeTnyeckast

MPOTPECCHs], TEOMETPUIECKAst TPOTPECCHSI; PEIaTh
3a7a4ydl Ha MPOTPECCUH, B KOTOPBIX OTBET MOXKET
OBITH MOJTy4eH HEMOCPEACTBEHHBIM MOICYeTOM 0e3
npuMeHeHus: ¢opmyin. B moBcemHEBHOW KU3HU U
MpH M3YYCHHU IPYTUX TPEIMETOB: HCIOIH30BAThH
rpaduKu peajbHBIX MPOLECCOB U 3aBHUCUMOCTEH
IUISL OTIpEACIICHUS WX CBOWCTB (HAHOOJBITHE H
HaUMEHbIIINE 3HAYCHISI, IPOMEKYTKH BO3PACTAHUS
u Y6BIB21HI/I$I, O6J'IaCTI/I TTIOJIOKUTECIIbHBIX u
OTpULATCIbHBIX 3HAUCHUN U T.H.); HUCII0JIB30BaTh
CBOIicTBa JHWHEWHOW (yHKIMH U ee rpaduk mpu
pelIeHNH 3ajad U3 JIPYTuX Y4eOHBIX MPEIMETOB.
Cratuctuka ¥ Teopus BEpOATHOCTEH: HUMETh
MIpEeJICTaBICHUE 0 CTaTHCTUIECKHUX
XapaKTePUCTHKAX,  BEPOSTHOCTH  CIYYailHOTO
COOBITHS, KOMOMHATOPHBIX 3ajadax; pelarhb
MpOCTeiine KOMOWHATOPHBIC 3aJa4d  METOJ0M
mpsIMOTO W OPraHM30BaHHOTO  Tepedopa;
MPEJICTARNIATh JaHHBbIC B BUC TaOJMIl, AUArpamm,
rpaMKOB; YUTaTh HHPOPMAIHIIO, TPEICTABICHHYIO
B BuAe TaOmMIBI, JuarpamMmel, rpaduka;
OTIpEEIISATh OCHOBHBIC CTaTHCTUYECKHE
XapPaAKTCPUCTUKU YHCIIOBBIX HaGOpOB; OILICHHUBATh
BEPOSATHOCTh COOBITHUS B TPOCTEHMIINX CIydasx;
UMETh TIPEJCTABICHWE O POJHM 3aKOHA OOJIBIINX
4Yhcell B MacCOBBIX SBJIEHUAX. B MOBCEIHEBHOM
JKM3HH U TpU HU3YYEHUU [JPYrUX IPEIMETOB:
OIICHWBAaTh KOJIMYECTBO BO3MOXKHBIX BapHAaHTOB
METO/IOM Tepedopa; UMETh MPECTABICHUE O POJIU
MPAKTHUYCCKNU JOCTOBEPHBIX W MAJIOBEPOATHBIX
COOBITHIA; CpaBHUBATh OCHOBHBIE CTaTHCTUYECKHE
XapaKTepUCTHKH, TONy4YeHHbIE B  IIpoIiecce
perenus MIPUKJIATHOM 3aj1a4u, A3YYEeHUSA
pEATbHOTO  SIBJIIGHWS; OIIGHWBAaTh BEPOSTHOCTH
peanbHBIX COOBITUA M SABICHMH B HECIIOKHBIX
CUTyaluix. TexcToBBIE 3a4a4u: peuiaTtb
HECIIOXKHBIE CIOKETHBIC 33/1a4M Pa3HBIX THIIOB Ha
Bce apu(MeTniecKue ACUCTBHSI; CTPOUTH MOJENb
yCIOBHUS 331241 (B BUIE TaOJIHIIbI, CXEMBI, PUCYHKA
WIM YpPaBHEHHS), B KOTOPOW MaHBI 3HAYEHHS JBYX
U3 TpeX B3aWMOCBS3aHHBIX BEJIMYHH, C LEJbIO
MIOWCKA PELICHUs 3aJauyM; OCYLIECTBISTH CIOCO0
TIOVCKA PEIIeHHUs 3a]1a4i, B KOTOPOM PacCyXKJIeHHe
CTPOUTCA OT YCIOBUA K Tpe6OBaHI/HO nin otT

TpC6OBaHI/I}I K YCJIOBUIO, COCTaBJIATb IJ1aH
peui€HuA 3aJadu; BbBIACIATHE OTallbl PCHICHUA
3aga4H, HUHTCPHPETUPOBATH BBIYHCJIIUTCIIBHBIC

PE3yJibTaTbl B 3aaa4ye, HCCICAOBATH IMMOJYYCHHOC
peHICHUC 3aAavd; 3HAaTb pas3jinduc CKOpOCTCﬁ
00BEKTa B CTOSUCH BOJEC, NPOTUB TCUCHHUA U II0

NOHAMUAMU.  YpAGHEHUe,  HepaBeHCMB0,  KOpPEHb
VpasHeHus, peuieHue HepaseHCmsed, pPAaBHOCUNbHbLE
ypasHeHus, obnacmu onpedeneHuss  YpagHeHUs

(Hepasencmaa, cucmemvl YpAagHeHUll Uiy Hepasencms),
pewams TuHeliible YPAGHeHUs U YPAGHEeHUs!, C600UMble K
JIUHEUHbIM c HOMOUBIO MOANCOECMBEHHBIX
npeobpazosanuil; pewiams KEAOPAMHvle YPAGHEHUs U
ypasHeHus, c800uMble K K8AOPAMHbIM C HOMOUBIO
MOoJICOeCMBEHHbIX Npeobpaszosanuil, peuams OpPoOHO-
JUHeliHble  YPAGHEHUs,  peuams npocmetiuiue

uppayuonanvivle ypasHenus euda +f f(x) =a /f(x)

=, 9(x) ; pewamv ypaenenus euda x"=a pewamv
VPAGHEHUsL CROCOOOM PA3NONCEHUS. HA MHONCUMENU U

3aMeHbl nepemento; UCNOTB3068AMY Memoo
UHmMepsanos 0N  peulenus  yeablx U OpPoOHO-
PAYUOHATBHLIX — HEPABEHCME,  peuiams  JuHeliHble

VDABHEHUA U HEePABEHCMEA C Napamempamu; peuams
HeCN0JCHbIE KBAOPAMHbIE VPABHEHUSL C NAPAMEMPOM,
pewams HeCI0dHCHble CUCEMbl TUHEUHBIX VPAGHEHU C
napamempamu; pewams Hecl0JICHble YPAGHEHUs 6
yeavix yucaax. B noeceonesnou scusnu u npu u3yyeHuu
Opy2ux npeomMemos: coCmasiams U peuams JUHeluHbvle U

Keaopammuvle  YpAGHEHUs,  YPAGHEHUA, K HUM
cgooswyuecs,  cucmemuvl — JUHEUHLIX — YPAGHEHUI,
Hepagencme npu peuleHuu 3a0ay Opyeux yueOHbIX
npeomemos;,  GbINOAHAMb  OYEHKY  Npagoonooobus

pe3yibmamos, Noy4aemMvix npu peuleHuy JTUHeuHbIX U
K8AOPAMHbBIX YPAGHEHUI U CUCTNEM JTUHEUHbIX YDPASHEeHUT
U HepaeeHcme HNpu peuleHuu 3a0ay Opyeux yueOHbIX
npeomemos; eblouUpams COOmeemcmsyoujue ypasHeHus,
HepageHcmea UIU UX CUcmemvl Osl  COCMABNEHUs

mMamemamuieckou — Mooeiu — 3A0aHHOU  peanbHOU
cumyayuu Ul HPUKIAOHOU  3adayu;,  ymembvp
UHMEPNPemupo8ams — NOJYYEHHbI  Npu  peuleHuu

VDAGHeHUsl, HEPABeHCMBA UL CUCTIEMbL Pe3VIbmam 6
KOHMeKcme — 3A0aHHOU — PeanbHol — Cumyayuu  uiu
NPUKIAOHOU  3a0ayu. Qyuxyuu: onepupoganu
NOHAMUAMU: (PYHKYUOHANbHAS 3A6UCUMOCTb, YHKYUS,
epaux  yHxyuu, cnocobsvl  3a0anus  QyHKYUU,
apaymenm u sHavenue QynKyuu, ob1acms onpeoenenus
U MHOMCECMBO 3HAueHUul QyHKyuu, My @OyHKyuu,
APOMENCYMKU ~ 3HAKONOCMOAHCMBA,  MOHOMOHHOCb
@YHKYUU, YeMmHOCIb/HeYemHOCb QYHKYUU, CIMpOUms
epaghuky  auHelHoll, K6aopamuyHou  QyHKyui,
00pamHOl NPONOPYUOHATLHOCMU, DYHKYUU 8uda: y=

K _ /=3
a+;, y:\/)z , y-ﬁ , y=IxI ; cocmasiamo
VpaBHeHUss  APSAMOU N0 3A0AHHBIM  YCIOBUSM.
npoxoosweti uepez 08¢  MOYKU C  3A0AHHLIMU

KOOpOUHamamu, npoxoosuell yepe3 OAHHYIO MOUYKY U
napannenrvHol OAHHOU NPAMOIL, UCCIe008aMb YHKYUIO
no ee 2pagpuxy; HAxXo00UmMvb MHOICECMEO 3HAYEHUL, HYU,
APOMENCYMKU ~ 3HAKONOCMOAHCMEd, — MOHOMOHHOCHU
KeaopamuyHol yukyuu. B noeceonesnou xcusnu u npu
uzyueHuu Opyeux npeoMemos: UNTOCHPUpo8ams ¢
NOMOWbIO  2paguKka  peanvHylo  3a8UCUMOCMb  UTU
npoyecc NO UX XapaKmepucmukam, UCHONb308AMb
ceolicmea U epaguk KeaopamuyHou QYHKyuu npu




TEUCHHUIO DPEKH, pelaTh 3ajaud Ha HaXOXJICHUC
YacTH YUCIIa ¥ YKcTa [0 €ro YacTH; PeliaTh 3a1a4un
pasHBIX TUTOB (Ha paboTy, Ha TIOKYIKH, Ha
JIBUKCHHE),  CBSA3BIBAIONIMX TPU  BEJIMYUHBI,
BBIJICJIATh 3TU BEIUYWHBI M OTHOIICHHS MEXIY
HUMH; HAXOJUTh MPOIEHT OT YHCIA, YUCIIO IO

MpoucHTy OT HETOo, HaxXoauThb IMPOUCHTHOC
CHHI)XCHHEC nim IMPOUCHTHOC IIOBBIIICHHUEC
BCIIMYHUHBI; peuiatb HCCIJIOKHBIC JIOTHYCCKHC

3aJa4M METOJOM pacCyxIeHul. B moBcegHeBHOMU
JKU3HHU W TPU HU3YYEHHUH [JIPYTUX MPEIMETOB:
BBIJIBUTaTh T'MIIOTE3bl O BO3MOXXHBIX IMPEAEIbHBIX
3HaYEHUSIX HWCKOMBIX B 3a/lade BEIWYHH (IeNaTh
NPUKUAIKY).

peuwtenuu  3a0au U3 Opyeux Y4eOHbIX NpeoMemos.
Texcmogvle 3a0auu: pewams HPOCMble U CLOJCHbLE
3a0ayu pasHLIX MUNO8, a MAKdHCce 3a0ayl NO8bIUEHHOU
MPYOHOCMU; UCNOIB308AMb PA3HBIE KPAMKUE 3aNUCU
KaK MoO0enu meKCmo8 CILONCHbIX 3a0ay 071 NOCMPOEHUs.
HOUCKOBOU CXeMbl U PeUeHlsl 3a0ay, Pa3iuiams Mooeib
mexcma u Mooeib peuenus 3a0ayu, KOHCMpyupogams K
OO0HOU MOOeNU peuleHuss HECNO0NCHOU 3a0adu pPasHble
MoOenu mexkcma 3a0ayu; 3HAMb U NPUMeHAmMb 00a
cnocoba noucka pewieHusi 3aday (om mpebo8aHus K
VCIOBUIO U O YCI0BUS K MPeb08AHUIO), MOOETUPOBAMb
paccysicoenusi npu NOUcKe peuenus 3a0ai ¢ NOMOWbIO
epagh-cxemvl 8bl0€AMb IMANLL  PeuleHust 3a0ayu U
cooepoicanue Kaxcoo2o Imana; ymemv 6blOUpamo
ONMUMATLHBIL MEMOO peuleHus: 3a0a4 U 0CO3HABAMb
6b100p Memood, PACCMAMPUEams pa3iudHble Memoobl,
HAXo0ums pasHvle pewieHuss 3a0adu, eciu B03MONICHO,
AHATUZUPOBAMb 3AMPYOHEeHUs NpU  peuleHuu 3a0ad;
BbINONHAMb PA3IUYHBLIE HPE0OPA308AHUSL NPEOTONCEHHOU
3a0ayu, KOHCMPYUpo8ams HoO8ble 3a0adi U3 OAHHOU, 6
mom yucie obpammvie; UHMEPNPemuposams
BLIUUCTIUMENbHBLE PE3YTILIMAMbL 8 3a0aue, UCCIed08ams
nOMyYeHHOe — peuleHue — 3a0ayu;  AHAIUUPOBAMb
BCEBO3MOJICHbIE CUTNYAYUU B3AUMHO20 PACHOLONCEHUSL
08YX 00bEKMO8 U UMEHEHUe UX XapaKmepucmux npu
COBMECTHOM ogudiceHuU (ckopocmb, epems,
paccmosiHue) npu peuwieHuy 3a0ay Ha OBUNCEHUE O08YX
00beKmMOo8 KAK 8 0OHOM, MAK U 8 NPOMUBONOLONCHIX
HAnpasnenusx;, Ucciedo8ams 6CEE03MOICHbIE CUTNYAYUU
npu  pewleHuu 3a0au  HA  OBUJICEHUe NO  peKe,
paccmampugams pasHvle CUCHEeMbl OMCcYema, peuiams
PasHoobpasnble  3a0auu  «HA  HACMUY, peuiamv U
000CcHOBbIBAMb  CB0€  peuieHUue 3a0ay  (8vbl0enamy
MaAmemMamu4eckylo OCHO8Y) HA HAXOJCOeHUe Yacmu
YUCIA U YUCAA NO €20 YACTHU HA OCHO8e KOHKPEMmHO20
cmblena opoou, 0CO3HABAMb u 00BACHAMb
UOEHMUYHOCMb 340a4 PA3HLIX MUNO0E, CEA3bIBAIOUUX
mpu @eIUUUHbL (Ha pabomy, HA NOKYNKU, HA 08UdiceHUe),
6bI0EIAMb IMU BEIUNUHBL U OMHOWEHUSL MENCOY HUMU,
NPUMEHMb UX NPU PeuleHuu 3a0ay, KOHCMPYUposams
cobcmeennble  3a0a4  YKA3AHHLIX MUNOS,  81A0emb
OCHOBHBIMU MEMOOaMU peuleHusi 3a0au Ha CMeCU,
CNIABbL, KOHYEHMPAYUU, peuams 3a0a4 Ha npoyeHmul,
6 MOM 4UCTe, CLOJCHble NPOYeHmvl ¢ 0DOCHOBAHUEM,
UCNOABL3YSL  pa3Hble  CHOCOObl,  peuams  102UYecKue
3a0ayu pasHeiMu Ccnocobamu, 6 Mmom qucie, ¢ O8yMs
Onokamu u ¢ mpems OIOKAMU OAHHBLIX C HOMOWBIO
mabauy, pewiams 3a0a4u N0 KOMOUHAMOPUKe U eopull
6EPOSIMHOCMEN HA OCHOBE UCNOAb30GAHUSL U3YUEHHBIX
Memooo8 U 0D0CHOBbIBAMb  peuleHue,  peuiams
HeCI0MHCHbIE 3a0auu no MamemMamuyecko
cmamucmuke;  061a0emb  OCHOBHbIMU — Memooamu
pewienuss  CIoJCemHbIX  3a0ay.  apugmemuueckutl,
aneebpauveckutl, nepebop 8apuUaAnmMos,
2eoMempudeckutl, 2paguieckuil, NPUMeHsIMb UX 8 HOBbIX

O CpaeHenuro ¢ U3YYeHHbIMU  cumyayusx. B
NOBCEOHEGHOU  JICU3HU U  HPU  UBVUEHUU  OpYeux
npeomemos.  6bl0eIAMb  Npu  peuleHuu  3a0ay




Xapaxmepucmuky — paccmampueaemou 8 - 3aoaue
cumyayuu, oOmauyHvle OM PeaibHbIX (me, om KOMopblx
abecmpazuposanucs), KOHCMPYUposams HOBblE
cumyayuu ¢ y4emom Omux Xapaxkmepucmux, 8
YACMHOCIMU, NPU peulenul 3a0ay HA KOHYEHMpPAyuu,
yuumuleams  NJIOMHOCMb — Geujecmea,  pewams U
KOHCMPYUpo8ams 3a0ayu HA OCHOBE PACCMOMPEHUs.
PeanvHuiX cumyayuti, 6 KOMOpuIX He mpedyemcs
MOYHbBIL GLIYUCTUMENbHDLIL Pe3VIbMam, peuams 3a0a4u
Ha OsudiceHue NO peKe, PACCMAMPUBds pasHvle
cucmemvl  omcyema. Cmamucmuka U  meopus
6EPOSIMHOCMeEN: onepupoeamu NOHAMUSIMU:
cmonbuamele U Kpy2osvle Ouazpammvl, MaodaUybl
OAHHBIX, cpeonee  apugpmemuueckoe, Mmeouana,
Hauboabliee U HAUMEHbUEee 3HAUEHUsL BbIOOPKU, PAZMAX
8blO0PKU, Oucnepcus U CMAHOAPMHOe OMKIOHEHUE,
CyualHas UBMEHYUBOCHb, U3GLeKAmb  UHpOpMayuro,
npeoCmasiennylo 6 mabauyax, Ha  OUaAzpammax,
epagpuxax; cocmagnsimo maobnauywl, cmpouma
ouazpammel U 2pagpuKki Ha OCHOBe OAHHBIX, NPUMEHAMb
NpAasuio NpousBedeHus npu peuleHuu KOMOUHAMOPHBIX
3a0au; ONepupoamv NOHAMUSIMU. CIYYAUHLIL ONbUMN,
cyuaunbill  6blO0p,  UCHLIMAHUE,  JAEMEHMAPHOE

cayyaiinoe cobvimue (ucxo0), Knaccuyeckoe
onpedeneHue  BePOSMHOCMU  CIVHAUHO20  COObIMUS,
onepayuu Hao CayuaHbIMU cobvimusimu,

npeocmasisAims  UH@POPMayuio ¢ NOMOWbLIO  KPY208
Diinepa; pewiams 3a0auu Ha 8bIYUCICHUE 6EPOAMHOCTU
¢ noocuemom KOIUYecmed 6apuaHmos ¢ HOMOUbIO
KoMOuHamopuxku. B noecednesnou oicusnu u  npu
U3yUeHUU opyeux npeomemos: u3enekamo,
unmepnpemuposamy u npeobpazosvleans
ungopmayuro, npedcmasieHHyl0o 8 MabIUYAx, Ha
ouazpammax, 2pagurax, Ompaxicarowylo ceoucmsea u
XapakmepucmuKku peanibHblX Npoyeccos U sAGLeHUll;
onpeoenames  CMAMUcCmMuyeckue  XapaxKmepucmuKu
6b100pOK N0 mabauyam, OuazpamMmam, epaguram,
BbINONIHAMb ~ CPABHEHUE 8 3ABUCUMOCHU Om  Yelu
peulenust 3a0ayu;, OYeHUBaAMb B8epPOAMHOCMb PEealbHbIX
coObIMUIL U A8AEHUI.

9 kjacc

Oo0yuarommuiica HayYnuTCs

Odyuatowuiica noayuum 603MOHCHOCHL HAYUUMbCA

DIeMEHTEI TECOPHUU MHOXKECTB H MaTeMaTHIeCKON
JOTHKH:  ONepupoBaTh Ha  0a30BOM  ypOBHE
MOHATUSIMU:  MHOXECTBO, JJIEMEHT  MHOXECTBA,
MOJAMHOXECTBO, MPUHAICKHOCTD; 3a/1aBaTh
MHOXECTBA MCPEUYNCIICHUEM HX 3JICMCHTOB, HAXOAUTH
nepecedeHne, OOBEAWHEHUE, TIOAMHOXECTBO B
MPOCTEUIINX CUTYaIUsIX; OINEePUPOBATH Ha 0a30BOM
YPOBHE TIOHATHSIMHU: OTpEIeICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeIbCTBO, IIPUBOJUTH IIpUMEPHI "
KOHTPOPUMEpPHl  JJIi  HOATBEPKICHUS  CBOUX
BbICKa3bIBaHUW. B mMOBCEAHEBHOW JKU3HU U TIpHU
W3YYEHUH  APYTUX  TPEIMETOB:  HCIIOJIB30BaTh
rpajguyeckoe  TPEJACTABICHUE  MHOXECTB  JUIs

Onemenmeol meopuu MHOMCECMEB u
Mmamemamuyeckoul JO2UKU. onepupoeambov
NOHAMUAMU. Onpedeﬂeﬂue, meopema, axkcuoma,
MHOIMHCECMBO, xapakmepucmuxku MHOIHCecmed,
alemenn  MHooicecmea, nycmoe, KOHeEYHoe U

beckoneunoe MHOIHCECMBO, I’lO@MHODfCeCWlSO,
I’lpuHaaﬂe.?fCHOCWlb, BKJII0O4eHrue, paeeHcmeo
MHOIHCEecms, u306pa9fcamb MHOIHCecmea u

OMHOWIEHUE MHOJICECME C HOMOWbIO KpPY208
Diinepa, onpedensamsb NPUHAOLEHCHOCMb INEMEHMA
MHOJCECMBY,  00beOUHeHUlo U nepeceyeHuio
MHOJHCECME, 3a0A6aMb MHOICECNBO C NOMOUBIO
nepeyucienus J1eMeHNO08, CL08ECHO20 ONUCAHUSL,




ONHUCAaHUsl peajbHBIX MPOIECCOB U SBICHUH, MPHU
peIeHun 3a1ad APyTruX yIeOHBIX MpenMeToB. Ymcna:
omepupoBaTh Ha 0a30BOM ypOBHE TOHATHSIMH:
HATYpaJIbHOE YHCJIO, IICJIOC YHCIIO, OOBIKHOBEHHAs
IpoOb, mecsATHYHas Jpo0b, CMeEmaHHAs JIpoOb,
paIrMoHAIBHOE YHCII0, apUPMETHICCKUN KBaIpaTHBIN
KOPEHB; HUCIOJIb30BaTh CBOWCTBA YHCEN M MpaBUia
JeUCTBUI pu BBIIIOJTHEHUM BBIYHCJICHUI;
HCITOJIB30BaTh MPH3HAKHA IEIUMOCTH Ha 2, 5, 3, 9, 10
IpU  BBITIOJHEHUU  BBIUMCICHUA U pEHICHUH
HECJI0XKHBIX 3a1a4; BBIIIOJIHATH OKpYTJICHUE
paIMOHAIBHBIX YHCENI B COOTBETCTBUHU C IpPaBUIAMU;
OIICHMBATh 3HAUCHUE KBAAPATHOTO KOPHI U3
IOJIOXKUTEIHHOIO 1100 YHCIIa

pacro3HaBaTh palMOHANBHBIE W HWPpalHOHATBHBIE
4yyclia; CpaBHUBATH YKCia. B MOBCeIHEBHON KU3HU U
IpA M3YYEHUH JPYIUX [IPEIAMETOB: OLIEHUBAThH

PE3YIbTAThI BBIYHCIICHUIM npu pemiCcHun
MPaKTHYCCKUX 3a4a4; BBINIOJIHATE CPABHECHHUE YHCEIT B
PpCaJIbHBIX CUTyallUsiX; COCTaBJIATh YHUCJIOBBIC

BBIp@XEHMS TIPU pEIIEHUH NPaKTUYeCKUX 3adad u
3a1a4y n3 IPYTHX y4eOHBIX MIPEIMETOB.
ToxnecTBeHHBIE npeo0pa3oBaHus: BBITIOTHATD
HECIIOXKHBIE  Tpeo0pa3oBaHusl ISl BBIYUCICHHS
3HAYECHUN YHCIIOBBIX  BBIPAKCHUM, COIEPIKAILUX
CTENIEHH C HATypalbHBIM IIOKAa3aTeleM, CTENEHU C
LEeNbIM OTpUIATEIbHBIM IOKA3aTeNeM; BBIOJHATh
HECIIOXKHBIE TPeoOpa3oBaHMsl LENbIX BbIPAKEHUMH:
packpelBaTh ~ CKOOKH,  TPHUBOAWTH  TOJOOHBIE
cllaraeMble; HCIIONIb30BaTh (OPMYINbI COKPAILEHHOTO
YMHOXEHHsS (KBagpaT CYMMBI, KBaJapaT pa3HOCTH,
PasHOCTh KBAAPaTOB) JUIS YHPOLICHHUS BBIYHMCICHUH
3HAYEHUN  BBIPAKECHWH; BBINOJHATH  HECIOXHbBIE
npeoOpa3oBaHus APOOHO- JIMHEWHBIX BBIPAKCHUA H
BBIDAXKEHMH  C  KBaApPaTHbIMM  KOpHsMU. B
MOBCETHEBHOW JKM3HM W TPU M3YyYEHUH JPYTHUX
MpEeIMETOB: TOHMMAaTh CMBICT 3alMCH YHCla B
CTaHJApTHOM BHJIC; ONEPHPOBATh HA 0a30BOM ypOBHE
MOHATHEM «CTaHJAPTHAs 3alUCh YUCIIA». YpaBHEHUS
¥ HEpaBeHCTBA: ONEpPHpOBaTb Ha 0a30BOM YypOBHE
MOHATHUSAMHU:  PaBEHCTBO, YHCJIOBOE  PABEHCTBO,
YpaBHEHHUE, KOPEHb YPaBHEHMs, PEIICHUE YPABHEHHS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, pELICHHE
HEPaBEHCTBA; MPOBEPATH CIIPABEAIMBOCTH UYHCIOBBIX
paBEeHCTB W  HEPAaBEHCTB; pemaTh JIMHEHHBIE
HEPABEHCTBA U HECIIO)KHbIE HEPABEHCTBA, CBOASIINECS
K JIMHEMHBIM; pemaTrbh CUCTEMBI  HECIOMKHBIX
JIMHEHHBIX ypaBHEHWI, HEPAaBEHCTB; IIPOBEPSTH,
ABJIICTCSL JIM JAHHOE YHCIO pPELICHUEM YpaBHEHUS
(HepaBeHCTBa); pelIaTh KBaApaTHBIC YPAaBHEHHS II0
bopmye KOpHEH KBaJI[paTHOTO YpaBHEHUS;
n300pakaTh pelIeHUs] HEPaBEeHCTB M WX CHCTEM Ha
YHUCIIOBOW MpsMON. B TOBCeIHEBHOW KM3HU W TIpU
M3YYEHUHU NPYTUX MPEIMETOB: COCTABIATH M PEIIaTh
JTUHEWHbIE  ypaBHEHWsS TIpW  peIIeHWH  3ajad,
BO3HHMKAIOIIMX B JPYyruX y4eOHBIX TMpeaMeTax.
OyHKIMM: HAXOAMTh 3HAuUeHHE (YHKIUH  TI0
3aIaHHOMY 3HQYEHUIO apryMeHTa; HaXOJUTh 3HAUCHHE

onepuposambo NOHAMUAMU. 8bICKA3bIBAHUE,
UCIMUHHOCb U JIOJCHOCMb  BbICKA3bIBAHUS,
ompuyaHue  8bICKA3bIGAHUU,  onepayuu  HAo
BbICKA3bIGAHUAMU: U,  UAU,  He,  YCIOGHble
BbICKA3bIBAHUS (umnauxayuu); cmpoumao
BbICKA3bIBAHUA, OMPUYAHUS  BbICKA3bIBAHUL. B
NOBCEOHEGHOU JCUSHU U NpU  UZVHEHUU Opyeux
npeoMemos: Cmpoums Yenouk YMO3axKaoyeHull Ha
ocHoge UCNONL308AHUA npasun JIO2UKU;
UCNONIL3068AMb  MHOJCECMEA, onepayuu c
MHOJCECMBAMU, UX epaguyeckoe npedcmagieHue
0151 ONUCAHUSL PEeaNbHbIX NPOUecco8 U AGIeHULL
Yucna: onepuposamv HNOHAMUAMU: MHONCECMBO
HamMypanbHbIX YUCeN, MHONCECME0 YeablX Hucer,

MHOHCECMBO DPAYUOHATLHBIX yycer,
UPPAYUOHATILHOE — YUCTO, KBAOPAMHbBIL  KOPEHb,
MHOHCECMBO OeticmeUmenbHbix uucer,

2eoMempu4ecKas UHmMepnpemayus HamypaibHuiXx,
YenvlX, PAYUOHANbHBIX, OClCEUMENbHBIX HUCE,
NOHUMAMb U OOBACHAMb CMbICT  NOZUYUOHHOU
3anucu

HamypanibHO20 YUCAA, GbINOIHAMb GbIYUCTCHUS, 68
moM  yucie ¢ UCHONb308AHUEM  NPUEMOS
PAYUOHATLHBIX BbIYUCTCHULL, BHINOIHAMD
OKpyelleHue pPAyUOHATbHLIX HYUCel C 3A0aHHOU
MOYHOCMbIO;  CPABHUBAMb  PAYUOHATIbHLIE U
UppayUOHAIbLHbIE wucaa, npeocmasnsimy
PAYUOHATLHOE HUCTO 6 6Ude O0ecamuiHolu O0poou
VHOPAOOHUBAMb  YUCAA, 3ANUCAHHbIE 8  GUOe
OObIKHOBEHHOU U 0eCAMUYHOU OpoOU; HAXOOUMb
HO/l u HOK wuucen u ucnonvzosams ux npu
pewenuu 3a0ay. B nogceomeenou osicuznu u npu
U3YHeHUU OPY2UX NPeOMemos. NPUMEHIMb NPAGUIA
NPUOTUIICEHHBIX — GbIMUCTICHUL  Npu  peldeHuu
NPAKMUYECKUX 3a0ad U peuweHuu 3a0ay Opyeux
VUeOHbIX ~ NpeoMemos,  GbINOJHAMb  CPAGHEHUe
Pe3yIbmamod  GulYUCIEHUll  Npu  peudeHuu
NPAKMUYECKUX 3a0a4, 6 MomM YUCIe NPUOTUNCEHHBIX
BLIUUCTICHUL, COCMABISMb U OYEHUBAMb YUCTLOBbLE
BbIPADICEHUS. NPU PEUeHUY NPAKIMUYEeCKUX 3a0ay U
3a0ay  u3z  Opyeux  Y4eOHbIX — NPEOMemos;
3aNUCKIBAMb U OKPY2TSIMb  YUCAO8ble 3HAYEHUS
PeanbHblX GeIUYUH C UCNONb308AHUEM PA3HBIX
cucmem usMepenusl. Tooicoecmaennvie
npeobpazosanus. ONepuposamsv  NOHAMUIMU
Cmenenu ¢ HamypaibHbiM NOKA3Amenem, CHeneHu ¢
yenvim ompuyamenbHbIM nokaszamesnem;,
BLINOIHAMb NPEOOPA308AHUSL YENbIX GbIPUANCEHULL:
Oelicmsus ¢ 00HOUAEHAMU (CLOJCeHUe, 8blYUmMAaHUe,
VMHOJICEHUe),  Oelicm@usi ¢  MHO2OYIeHAMU
(cnodicenue, golyumanue, YMHONCEHUE), GLINOTHAMD
PAa3nodicene MHO2OUIEHO8 HA MHOJICUMENU OOHUM
U3 cnocobos: GviHeceHue 3a CKOOKY, epynnuposKda,
UCNOTb306AHUE Gopmyn COKPAUeHH020
VMHOJICEHUsL,  6bI0ENAMb  K8AOpAm  CYMMbL U
pasHocmu  OOHOUNIEHO8,  pACKIA0bI6amsb  Ha
MHOMCUMENU KEAOPATHBIIL MPeXUIeH,; BbINOIHAMb
npeobpazosanus  GbIPANCEHUI, cooeparcauux




apryMeHTa 10 33aJaHHOMY 3HAYCHUI0 (QYHKIWH B
HECJIOKHBIX CHUTYallHAX; OMPEHeNATh IOJIOKEHUE
TOYKH II0 €€ KOOpAWHATaM, KOOPAMHATHI TOYKH IO ee
MOJIO)KEHUI0 HAa KOOPAMHATHOW IJIOCKOCTH; IO
rpauKy HaXOAUTH O0JNACTH ONIPENEICHHS, MHOKECTBO
3HaYEHUH, HYyITH hyHKIIH, MIPOMEXKYTKH
3HAaKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus U
yObIBaHUs, HaOOJbIlIEe U HANMEHbIIIEe 3HAUCHHS

GbyHKIIHM;, CTPOUTHh TpadWK JIHHEHHOW (YHKIIHNH;
MIPOBEPSITh, SIBJICTCS JHM JaHHBIA rpaduk rpadukom
3ajaHHOd  (QyHKUMM (JIMHEHHOW, KBaJPaTUYHOM,
obpaTtHoit MIPOTIOPITMOHATBLHOCTH); OTIPEIICIATh
NpuOMIKEHHBIE  3HAYEHWS  KOOPAMHAT  TOYKH
nepeceueHns rpadukoB (QyHKIMH; OnmepupoBaTh Ha
0a30BOM ypOBHE MOHATHSMH: IOCIEIOBATEIHHOCTS,

apupMeTHUYeCKass ~ Mporpeccus,  reoMeTpudeckas
MPOrpeccHus; peuiaTh 3aJadyd Ha IMPOTPECcCUU, B
KOTOPBIX OTBET MOKET OBITh TOJTyYeH

HETIOCPEACTBCHHBIM MOACYETOM 0€3 NPUMEHEHHUs
¢dopmyn. B moBceqHEBHOW KHM3HM W MpPU H3YYCHUH
JpYTUX MPeMETOB: HCIOIb30BaTh rpa)uKu peaibHbIX
IPOLIECCOB M 3aBUCHMOCTEH AJIST ONpeleseHUs HUX
CBOMCTB (HAWOOJBITME W HAMMCHBIIHNE 3HAYCHUS,
NPOMEXYTKH BO3pacTaHusl W YOBbIBaHUS, O0JIacTU
MOJIOKHUTENILHBIX U OTPUIIATENILHBIX 3HAYECHUH U T.11.);
WCTIONB30BaTh CBOWCTBAa NUHEWHON (YHKIIMH U ee
rpaduK TpU pelieHHH 3afad M3 JAPYTUX Y4eOHBIX
npeameroB. CTaTHUCTUKA W TEOPHS BEPOSTHOCTEH:
UMETh MpeICTaBICHUE 0 CTaTUCTHYECKHUX
XapaKTepUCTUKAX, BEPOSITHOCTH CIIy4aitHOTO
COOBITHS,  KOMOMHATOPHBIX  3ajayax;  peuarb
npocTediine  KOMOMHATOPHBIE — 33Jaddl  METOIOM

IPSIMOTO " OpraHN30BaHHOTO nepebopa;
NpPECTaBIATh, JaHHbIE B BUJAE TaOJNHIl, JUarpamm,
rpaduKoOB;  TaOMUIBI,  JAWArpaMMbl,  rpaduka;
OTIPEAeIATh OCHOBHBIE CTaTHCTHYECKHUE

XapaKTePUCTUKK YHCJIOBBIX HAaOOpOB; OIICHUBATH
BEPOSITHOCTH COOBITHSI B IPOCTEHIINX CITydasx; UMETh
MPEJICTABIICHHE O POJM 3aKOHa OOJIBIINX 4YHCENn B
MacCOBBIX SIBJICHUSIX. B MOBCeIHEBHOW >KU3HU U IpU
M3YUYEHHUH JPYTUX MPEIMETOB: OLIEHUBATHh KOJIUYECTBO
BO3MOXKHBIX BapHaHTOB METOJOM Iiepedopa; HMeTh
MPEJCTABICHUE O POJIM NMPAKTHYECKU JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHI; CpaBHUBaTh OCHOBHBIC
CTaTUCTUYECKUE XapaKTEePUCTUKU, IIOJyUYEHHbIE B
mpoliecce PElIeHUs] MPUKIATHOM 3aJaud, W3YyYEeHUS
peallbHOrO0  SIBJIICHUS;  OLIEHUBAaTb  BEPOSTHOCTH
peaIbHBIX COOBITUH W SBJACHHA B HECIIOXKHBIX
cuTyanusx. TeKCTOBbIe 3aJayu: pellaTb HECIOXKHBIE
CIOKETHBIE  3aJlayd  pa3HbIX TUIIOB HAa  BCE
apuMeTUIeCKUE ICHCTBUS; CTPOUTh MOJICIIb YCIOBHS
3amaun (B BHJE TaOJHMIBI, CXEMbI, PUCYHKA MU
ypaBHEHUs1), B KOTOPOH JTaHbI 3HAYCHHS JABYX U3 TPEX
B3aMMOCBSI3aHHBIX  BEJIMYMH, C UEJIbI0  IOHCKA
pelieHnsl 3aJadd; OCYIIECTBIATH CIOCOO0 TIOMCKa
pelieHns 3aJayu, B KOTOPOM PACCYKIEHHUE CTPOUTCSA
OT yCIOBUsI K TpeOOBaHUIO WMJIU OT TPeOOBaHUS K
YCIOBHIO; COCTAaBJIATh IUIAH PpEUICHUS  3a]1ayW;

cmeneHu c yenvimu ompuyamenbHuIMU
NOKA3amensaMy, nepexooums Om 3anucu 8 6uoe
Cmenenu ¢ yeavbiM OmpuyamenbHulM noKazamenem
K 3anucu 8  6ude  Opobu,  GbINOAHAMDb
npeobpazosanus OpOOHO-PAYUOHATLHBIX
sblpadicenuil. coxkpawerue Opobdeli, npugedeHue
aneebpauueckux Opobell Kk oduemy 3HaMeHameno,
Cl0dIceHUe, YMHOJICEeHUe, OelleHue aneedpauiecKux
Opobeli, 6036edenue arcebpaudeckol O0podu 6
HaAMypaioHyo U Yeayio OmpuyamenbHyo CmeneHs,;
BbINONHAMb npeobpazosanus 8bIPANCEHUI,
cooepoicawyux — Keaopamuvle KOPHU,  GblOeMb
Keaopam CyMMbl WU PAZHOCMU  O08VYIEHA 8
BBIPAIICEHUSAX, COOEPAHCAWUX KBAOPAMHBIE KOPHU,
BbINONHSAMb npeobpazosanus BbIPAICEHUI,
cooepaicauyux Mooyib. B noscednesnotl srcusnu u
npu  u3yueHuu Opyeux mnpeoMemos. BblNOIHAMb
npeobpazosanusi U - Oelcmeus ¢ - YUCIAMU,
3ANUCAHHBIMU 8 CAHOAPMHOM GUOe, GbINOJHAMD
npeobpazo8anus aneedpaudecKux GblpaxiceHull npu
peutenuy  3a0ay  Opyeux YueOHbIX NpPeoMemos.
Vpasnenus —u  mepasencmsa:  onepuposambv
NOHAMUSMU:  VPABHEHUe, HePAGeHCMB0, KOpPeHb
VpasHeHusl, peuleHue Hepagencmed, PaeHOCUTbHbIE
ypasHeHus, obnacmv  onpeoeneHus  YpaeHeHus
(nepasencmaa, cucmemvl  YpaeHeHutl  uau
HepaseHcme) pewams JIUHelHble YPAGHEeHUs U
VPasHeHusl, C8OOUMblE K JUHEUHbIM C HOMOWbIO
MONCOECMBEHHbIX — NPeodpaz0sanull,  peuwams
Keaopamuwvle YPaAGHeHUsl U YPAGHEHUS, C800UMble K
K8AOPAMHBIM € NOMOWDBIO  TONHCOECNBEHHBIX
npeobpazosanuti,  pewlamv — OPOOHO-NUHElHble
VPABHEHUsL, pewams npocmetiuiue

uppayuonaivHvle ypaenenus euoa £/ f(x)=a./ f(x)

=./g(x) = ) pewamv ypasnenus euda x"=a ;
pewams  YPasHeHUst CROCOOOM PA3NIONCEHUs HA
MHOACUMENU u 3aMeHbl nepementou;
UCHOIL306AMb MEMO0 UHMEPSAN08 OJisl PeuleHUs.
yeavlx U OPOOHO-PAYUOHAILHBIX — HEPABEHCME,
pewams auneliHble YPAGHeHUsl U HepageHCmed ¢
napamempamu, peulams HeCI0XHCHble K8AOpAmHbvle
VPABHEHUsL C NaApamMempom; Peuiams HECI0NCHbIe
cucmemvl TUHEUHbIX YPAGHEHULl ¢ Nnapamempami,
Peuams HeCI0JCHbIE YPAGHEeHUs 6 Yelblx yuciax. B
NOBCEOHEBHOU JICUSHU U NPU USYYEHUU OpYeUx
npeoMemos: CoCmasnsamy U peuiams JuHelinvie u
Keaopammuvle YPAGHEHUsl, YPAGHEeHUs, K HUM
ceoosamuecs, cucmemvl JUHEUHbIX YPABHeHU,
HEepPaseHcme npu peuwleHuu 3a0ay Opy2ux yueOmvlx
npeomemos, BbINOJHAMb OYEHK) NpPpasoonoooous
pe3yipmamos,  NOMYHAeMulX — npu  peuteHuu
JIUHEUHbIX U K8AOPAMHBIX YPAGHEHUU U CUCmeM
JIUHEUHbIX YPAGHEHUI U HEPABEHCME NPU PelleHUl
3a0a4 Opy2ux Y4eOHbIX NpeoMemos, Gvloupamo
coomeemcmeylowue ypasHeHusl, HepaseHcmea Ui
ux cucmemvl 01 COCMABIEHUS MAMEMAMULECKOU
MOOenu  3A0AHHOU  PeanvbHOU  cumyayuu Uil
NPUKIAOHOU 3a0auu, yMemb UHIMEPNpemuposanms




BBIJICNIATD 3TAIlbl PEIICHUS 3a/1a4d; UHTEPIPETUPOBATh
BBIUMCIIUTEIbHBIE PE3YIbTATHI B 3ajjade, UCCIIEA0BATh
MONlyYeHHOE peIIeHrne 3a/Ja4yd; 3HaTh pasiiudne
CKOPOCTEH 00BEKTa B CTOSYCH BOJIC, MPOTUB TCUCHUS
Y TI0 TEUEHUIO PeKH

pemaTs 3a7a4i Ha HaXOXKICHHWE YacTH YUCIIa M YHciia
MO0 €ro 4YacTW; pellarh 3aJa4yd pa3HbIX TUIOB (Ha
paboTy, Ha TOKYIKH, Ha JBUKCHHE), CBSA3BIBAIOIINX
TPH BENWYUHBI, BBACTATh OTH BEIWYMHBI U
OTHOIIEHUSI MEXJIYy HUMH; HAaXOAUTh NPOLEHT OT
YHUClia, YUCJIO IO TMPOLEHTY OT HEro, HaXOAWUTh
MPOIEHTHOE CHIDKEHUE WM MPOIEHTHOE TOBBITICHNE
BEJIMYWHBI, PElIaTh HECIOXXHBIE JIOTHMYECKHE 3aJadu
METOJIOM pacCyXkIeHui. B moBceqHEBHOW >XU3HU U
Mpu W3YYCHHH [JPYTHX TPEIMETOB: BBIABUTATH
TUTIOTE3bl O BO3MOXKHBIX TMPENENbHBIX 3HAUYEHUIX
MCKOMBIX B 33/1a4€ BEJTMYMH (Je1aTh MPUKUIKY ).

NOYUEHHbIL npu peuweHuu ypasHeHus,
HEPaseHcmea  UlU — CUCMeMbl  pPe3yibmam 8
KOHmeKcme 3a0aHHOU PeanvbHOU cumyayuu uiu
NpUKIaoHou  3adauu. Dyukyuu: onepuposams
HOHAMUAMU:  (DYHKYUOHATLHAS — 3A6UCUMOCID,
@dynxyusa, epaguxk  @yukyuu, cnocodwvl 3adanus
dyukyuu, apeymenm U  3HAYEHUe  PYHKYUU,
obnacmv onpedeneHus U MHONCECBO 3HAYEHU

dyuryuu, HYU dyuxyuu, NPOMEINCYMKU
3HAKONOCMOSAHCMBA,  MOHOMOHHOCMb — (DYHKYUU,
YemHocmov/HeuemHocms — QYHKyuu;  cmpoums

epauku  nuHelHou, KeaOpamuyHou  hyHKYU,
00pamHoOl NPONOPYUOHATILHOCTNY, DYHKYUU 8UOA:
y= a+ﬁ, y=\/§ , y=\/)_c3 , y=IxI ; cocmagnamo
VpagHeHus  NpAMOL,  COCMAGISAMb  VPAGHEHUs
IPAMOU N0 3A0AHHbIM  YCIOBUAM: NPOX0OAUel
yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxoosiuell uepes OAHHYI0 MOYKY U NAPAIEeAbHOU
OaHHOU NPAMOU, UCCIe008aMmb QYHKYUIO NO ee
epauky; Haxo0ums MHOMNCECBO 3HAYEHUN, HYIU,
NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU QdyHryuu;
Onepuposamv NOHAMUAMU. NOCAE008AMENTbHOCHLb,
apupmemuueckas npozpeccusi, 2eoMempuyecKas
npozpeccust; peutams 3a0aiu Ha apu@memuyecKyio
U eeomempudeckyro npoepeccuio. B noeceouesnoii
JHCUSHU U  HNPU  UVHEHUU Opyeux npeomMemos:
UTFOCMPUPOBAMb ¢ NOMOWBIO 2PpAPuUKa peavHyo
3A6UCUMOCHIb unu npoyecc no ux
Xapaxmepucmurkam, Ucnoib308ams CEOUCMEd U
epagux  KeadpamuuHol GYHKYuu npu peuteHuu
3a0ay u3z Opyeux yueOuvix npeomemos. Texcmoguvle
3a0ayu: pewams Npocmvle U CLONCHbIe 3a0ayu
PA3HLIX MUN08, A MakKdce 3a0auu NOBbIUEHHOU
MPYOHOCMU,  UCNOJIL306AMb  PA3HLIE  KPAMKUE
3anUCU KAK MOOEIU MEKCMO8 CAONCHBIX 3a0a4 OJis
ROCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ad,
pasauuames Mooeib MeKCma U MOOelb PEeUuleHUs.
3a0ayu, KOHCMPYUpoeamv K O0OHOU  Moodeiu
peutenus HeClONCHOU 3a0auu  paszHble MoOoeiu
MeKCma 3a0ayu; 3Hamv U NPUMEHsms 00a cnocoba
noucka peweHus 3a0ay (om mpebosanus K
YCa08Uul0 U Om  YCiogus K mpebosanuio),
MOOENUPOBAMb PACCYHCOEHUSI NPU NOUCKE PEULEHUS
30044 ¢ NOMOWbIO 2PAp-cxembl; GblOesMb IMANbL
peutenus 3a0auu U COOEPHCAHUE KAXHCO020 IMmand;
yMemsb 8blOUPAmMb ONMUMALbHLIL MEMOO PeuleHus,
3a0auu U 0cCO3Haeamv  6blOOp  Memood,
paccmampusams pasiuyHvle Memoovl, HAXOOUMDb
PAasHvle  peuleHust  3a0ayu,  eciu  B03MOCHO;
AHATU3UPOBAMb 3aMpPYOHEHUs NPU PeleHul 3a0ay;
BLINONHAMb pasiuymnvie npeobpazosanus
NPeONIOJNCEHHOU 3a0auU, KOHCMPYUPOBAMb HOBble
3a0ayu U3 OAHHOU, 6 MOM uUcie oOpammbvie;
UHMeEpNpemupos8ams BLIYUCTUMETIbHBLE
pe3yrbmamsl 8 3a0ave, UCCIE08aMb NOJYYEHHOe
peutenue 3a0a4u;, AHATUUPOBANMb BCEBO3MOIICHLIE
cumyayuu  83aUMHO20  PACHOJONCEHUSL  O8YX




00beKmMOo8 U UBMEHeHUe UX Xapakmepucmux npu
COBMECMHOM  OBUJICEHUU  (CKOPOCHb,  8peMsl,
paccmosiHue) npu peuwlenuu 3a0ay Ha O8udicemue
08yx 00beKkmo8 Kak 6 O0O0HOM, maK U 8
NPOMUBONONIOINCHBIX HANPABIEHUSIX, UCCTIe008aMb
6CEB03MOJICHbIE CUMYAYUU NPU PEUEHUU 300aY HA
dgudicenue NO  peKe, PACCMAMPUEAmMd  Pa3Hvle
cucmemvl  Omcuema; peulamv  pasHO0Opa3Hbie
3a0auu «HA wacmuy, pewamv u 0OOCHOBLIEAND
c80e peuierue 3a0at (8b10eMb MAMEMAMUYECcKyo
OCHOBY) HA HAXO0JCOEHUe YaACmu YUCIa U YUcid no
€20 yacmu Ha OCHOBe KOHKPEeMHO20 CMbICaa Opoou;
oco3Hasams U OOBACHAMb UOSHMUYHOCMb 3a0a4
PA3HBIX MUNO0G, CEA3BIBAIOWUX MPU BeTUYUNbL (HA
pabomy, HaA NOKYHKU, HA OBUdCEHUe), 8bl0esimb
oMU GEIUYUHBL U  OMHOWIEHUS MedNCOy HUMU,
NpUMEHAMb ux npu  peuwenuu 3a0ad,
KOHCMpYUuposams coOCmeaenuvie 3a0ay YKA3aHHbIX
MUnos, 61a0emys OCHOSHLIMU MemOoOaMu PeuleHus.
3a0a4 Ha cmecu, Cniasvl, KOHYEHMpayuu, peuams
3a0a4u Ha NPOYEeHMbl, 8 MOM YUCLe, CILOJCHbIe
npoyeHmsl ¢ 0OOCHOBAHUEM, UCNOAL3YS PA3HBIE
Cnocobvl; pewiamsv Jo2UYecKue 3a0auu PaA3HbIMU
cnocobamu, 8 mom uucie, ¢ 08ymMs OIOKAMU U C
mpemsi O10KaMu OAHHBIX C HOMOWDBIO MAOIUY;
pewams 3a0a¥u no KOMOUHAMOPUKe U MmMeopuu
6eposmHocmell  Ha ~ OCHO8e  UCHONb308AHUS
UBVUEHHBIX Memo008 U 000CHO8bIBAMb peuleHue;
Ppewmamsb HECIOMNHCHbIE 3a0aUul N0 MAMeMAmuYecKou
cmamucmuke; 061a0emb OCHOSHbIMU Memooamu
Ppewenust CIoJICemubIX  3a0ay.  apupmemudecKku,
aneebpauueckutl, nepebop eapuanmos,
2eoMempuiecKul, 2papuyueckuil, NPUMeHsIms Ux 6
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU cumyayusx. B
NOBCEOHEBHOU JICUSHU U NpU  UZVHUEHUU Opyeux
npeomemos: 6vl0eiAms NpuU  peuleHuu  3a0ay
Xapaxmepucmuky paccmampueaemol 8 3aoave
cumyayuy, OmMIUYHble OM peanvbHvlx (me, om
KOMOPBIX  abCmMpazuposanucy), KOHCHMPYUposams
HOBble CUMYayul ¢ y4enmom dMux XapaKmepucmux,
6  uYacmHocmu, npu  peuwienuu  3a0a4  HA
KOHYenmpayuu, VUUMbIEAMb NIOMHOCHb
selwecmaa, peuams u KOHCIMpPYuposams 3a0auu Ha
OCHOBE PACCMOMPEHUsT PeasibHblX CUmyayuti, 6
KOMOopuvlX He mpebyemcs MOYHbILL
BLIHUCTIUMENbHBLI Pe3VAbMan, peuams 3a0auu Ha
ogudiceHe N0 peKe, PACCMAMPUBAs — PAazHvle
cucmemvl  omcyema. Cmamucmuxa u meopust
gepossmHocmel  :  Onepuposamv  NOHAMUAMU:
cmoabuamvle U Kpy2ogvle Ouazpammvl, maodauywl
OanHbIX, CpedHee apugmemuieckoe, Meouand,
Hauborbliee U HauMeHblUlee 3HAYEHUs GblOOPKU,
pasmax 6wvl00pKY, oucnepcus U CMaHoapmuoe

OMKIOHeHUe, cyuainas UBMEHUUBOCb,
u3eneKams  UHPOPMAyUulo, NPeOCMABGIEHHYI0 8
maobauyax, Ha ouazspammax, epagurax;

cocmasusims mMabauysbl, CMpoumv OUASPAMMbL U
2paguxu Ha OCHOBe OAHHBIX, ONEPUPOBATND




NOHATMUAMU. AKMOPUAT YUCAA, NEePeCAHOSKU U
couemanus, mpeyeoavHux Illackans; npumenamo
npasuio npousgedens npu pewenuu
KOMOUHAMOPHBIX 3a0au; onepuposamuy
ROHAMUAMU. CTYYAUHBIL ONbIM, CYYALHBIU 8bIOOD,
ucnwimanue, dJIeMeHmapHoe CIyuatHoe cobvlimue
(ucxo0), Kraccuueckoe onpedeieHue 8epomHOCu
Cyualino20 cobbimus, onepayuy Hao CIy4yatHbiMu
codvimuaMuy,  NPeoCmasiamo  UHPOPpMAYUo ¢
nomowpio Kpyeos OJinepa; pewiams 3a0ayu Ha
BbIYUCTICHUE — BEPOATMHOCMU € NOOCYEmOM
KOIu4yecmea 8apUAHMO8 c HOMOWBIO
Kombunamopuku. B noecednesnoil dcusnu u npu
usyyeHuyu  Opyeux — npeomMemosg:  U361eKamo,
UHMEPRPEMupoB8ams u npeobpazosvieams
ungopmayuio, npedcmasienHylo 8 mabdauyax, Ha
QUASPAMMAX, 2pAPUKAX, OMPAACAIOWYIO CEOUCMBA
U Xapaxmepucmukiu — peanvbHblX — Npoyeccos  u
s61eHUll, onpedensms cmamucmuiecKkue
Xapaxmepucmuky — 6b100pOK ~ nO  mabauyam,
ouazpammam, spagpuxam, 8bINOIHAMY CPAGHEHUE 6
3asucumMocmu  om  yeuu — peulenust  3a0aqu;
OYEHUBAMDb BEPOSIMHOCTNL PEAIbHbIX COOBIMULL U
ABNEHU.

T'eomempusn

1.INTAHUPYEMBIE PE3YJIbTATBI

7 KJjaacc

Y4yenuk Hay4YuTCH

Yuyenuk MOJYYMT BO3SMOKHOCTD HAYYHUTBCHA

JIMYHOCTHBIE pe3yJabTaThbl

OTBETCTBEHHOE  OTHOIIEHHME K  YYEHHIO,
TOTOBHOCTH M CIIOCOOHOCTH OOy4YalolmMXcs K
CaMOPa3BUTHIO U caM00OPa30BaHHUIO Ha OCHOBE
MOTHBAllMM K OOYYCHHI0O M  IO3HAHUIO;
NepBUYHAS c(hOpMHPOBAHHOCTH
KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOIIEHUH
Y COTPYTHUYECTBE CO CBEPCTHUKAMM, CTAPIITUMHU
M MIaJIIUMH B 00pa3oBaTeNbHOM, Yy4ueOHO-
UCCIIEIOBATEIbCKOW, TBOPUYECKOM M ApPYyTrUX
BUJAaX [EeATeNbHOCTH; YMEHHE $CHO, TOYHO,
TPaMOTHO H3JIaraTh CBOM MBICIH B YCTHOW H
MUCBMEHHON peun, MOHUMATh CMBICIT

ITOCTaBJICHHOM 3agadu, BBICTPpAaNBAaThb
aprymeHTanulo, IIPUBOANTH IIPUMEPLI n
KOHTPIIPUMEPHI; NEpBOHAYAIIBHOC

MPEACTABICHUE O MaTeMaTHMYeCKOW HayKe Kak
chepe demoBEUECKOI MEATETLHOCTH, 00 3Tamax
e€ pa3BUTUS 3HAYUMOCTH JUIsl  Pa3BUTHS

OUBHJIM3AallUH, KPUTUYHOCTDH MBIIJICHUA,
YMCHHUE pacrio3HaBaThb JIOTUYCCKHU
HEKOPPEKTHBIC BBICKa3bIBaAHMS, OTJIN4YaTh

TUIIOTC3Y OT (baKTa; KpPCAaTUBHOCTb MBINUJICHHAA,




VHHLMATUBBI, HAaXOIYMBOCTH AaKTUBHOCTHb IIpU
pellicHHH apUQMETUYECKUX 3a/ad; yMEHHUE
KOHTPOJINPOBATH MPOIIECC U Pe3yNbTaT yueOHO
MaTEeMaTHYECKOU eATENbHOCTH; ()OPMUPOBAHUE
CIOCOOHOCTH K 3MOIIMOHAIBHOMY BOCHPHATHIO
MaTeMaTH4ecKuX OOBEKTOB, 3ajad, pelIeHHi,
paccyx IaeHun

MertanpeameTHble pe3yJibTaThl

CaMOCTOSITETIBHO ~ ONpPENENIATh LEJIU  CBOETO
o0y4eHusi, CTaBUTh U (HOPMYNHUPOBATH is ceOs
HOBbIE 3aJaud B yuéOe M I03HABATEIHLHOU
JESITeIbHOCTH, Pa3BUBaThb MOTUBBI U HHTEPECH
cBoei M03HaBaTENbHOMN JeSITeNbHOCTH;
co3laBaTh, NPUMEHATH M MPeoOpPa3oBHIBATH
3HaKM U CHMBOJIBI, MOJEIM M CXEMbl UL
pemieHns y4eOHBIX M TO3HABATENbHBIX 3a/1a4;
OCYIIECTBIATH KOHTPOJIb 1O 00pa3ily U BHOCHTH
HEO0XO0aUMbIe KOPPEKTUBBI; a/IeKBaTHO
OLICHUBATh MPAaBUJIBHOCTh WJIM OLIMOOYHOCTH
BBITIOJIHCHUSI YUeOHOH 3a1a4yu, e€ 00bEKTUBHYIO
TPYZAHOCTE M COOCTBEHHBIE BO3MOXKHOCTH €€
peLICHHUS; yCTaHaBJIUBaTh NPUYUHHO-
CIICJICTBEHHBIC CBSI3U; CTPOHTH JIOTHUYECKHE
paccyKAeHUs, yMO3aKIIOueHUsl (MHAYKTHBHEIC,
JENyKTHBHBIE W T1I0 AaHAJIOTMU) M BBIBOIBL
CIOCOOHOCTH OpTaHH30BbIBATH yueOHOe
COTPYAHUYECTBO U COBMECTHYIO JICSITEIBHOCTD C
YUUTEJIeM M CBEPCTHHUKAMH: OINpPEHEsTh LEIu,
pacripenensiTb (QYHKIMM W POJM YYaCTHHKOB,
B3aUMOJICHCTBOBaTh M  HAXOIWUTh  oOmIHe
CrocoObl paboThl; YMEHUsI padoTaTh B TpyIIIE:
HaxoIuTh OOILlee pelIeHWe | pa3pelarb
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS O3 H
yu€Ta  WHTEpecoB;  CIymarb  HapTHEPA;
¢dbopmynupoBars, apryMEHTHPOBATh U
OTCTauBaTh CBOE  MHEHHe; Yy4yeOHOH U
00IIeOIb30BATENILCKOW ~ KOMIIETCHTHOCTH B
o0acTH  MCIOJB30BaHUS  MH(OPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUN (UKT-
KOMITETEHTHOCTH); TIPE/ICTaBICHUIO 00 HJEsIX H
0 MEeTOoJjax MaTeMaTHKU Kak 00 yHHUBEpCAIbHOM
A3bIKE HAYKH M TEXHUKH; CIIOCOOHOCTH BHIETDH

MaTeMaTUYECKYIO 3a7a4y B JIPyTHUX
JIUCLUIUIMHAX, B OKPYXaIOIIeW )KU3HU; YMEHUIO
HaxoJUTh B Ppa3IMYHbIX HCTOYHMKAX

WHPOpPMAIUIO, HEOOXOAMMYIO JUIS PpEIICHHS
MaTeMaTHIECKUX MPOOJIeM, B TIPEICTABIIATE €€ B
MOHATHOW (opMme; TNPUHHMATH pEIICHHE B
YCIIOBUSIX HEIOJNHOW W W30BITOYHON, TOYHOH U
BEpPOSITHOCTHOH nH(popMaImy; YMEHUIO
MOHUMAaTh M WCIONB30BaTh MaTEeMaTHIECKUE
CpeICTBA HATJSAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBbI u Ip.) IS WJUTIOCTPALINH,
WHTEPIPETAIINH, apryMeHTaIlui;  YMEHUIO
BBIJIBUTaTh THUIOTE3bl IMPH PEIICHUH YYeOHBIX
3alad W TIOHUMaHWs HEOOXOJUMOCTH  HUX
MIPOBEPKH; MMOHUMATh CYIITHOCTh




ANTOPUTMHUYECKUX MPEANUCAaHUN U JIeHCTBOBATH
B COOTBETCTBHUH C IPEUIOKCHHBIM AJIITOPUTMOM;
YMEHHIO  CaMOCTOSITENBHO  CTaBHTh  LIEJIH,
BBIOMPATH U CO3aBaTh AITOPUTMBI AJIsl PEILICHHS
yIeOHBIX MaTeMaTHYECKUX mpobiem;
IUITAHWPOBATh W OCYIIECTBIISITH JEATEIBHOCTD,
HanpaBJICHHYIO Ha pelieHue 3a1a4
WCCIIEIOBATENBCKOTO XapakKTepa; CMBICIIOBOMY
YTEHHIO

Hpe}lMeTHbIe pe3yJbTaThbl

I'eomerpruyeckne QUIYpBl: ONEpUPOBATH Ha
0a30BOM ypOBHE MOHATHSMH T€OMETPUYECKUX
buryp; U3BJICKATh nHpOopMaIIio o
reoMeTpHUecKUX (Urypax, MpeICTaBICHHYIO Ha
yepTexkax B SBHOM BHUJAC; NPUMEHATH JUIS
peleHns 3aiad reoMeTpuuYecKue (haKThl, €CIH
YyCIOBHSL WX IPUMEHEHHS 3aaHbl B SIBHOM
dopme; pemare 3aJaud  Ha  HAXOXKICHUE
TEOMETPUUYECKUX BEIMYMH MO o0pa3uam WM
agroputMaM. B DNOBCeIHEBHOM »W3HM U MPHU
W3yYeHUH [JPYTUX MPEAMETOB: HCIOJIb30BaTh
CBOWCTBAa TEOMETPUUECKUX (QUTYDP IUIS PEICHHUS
TUIOBBIX 3aJad, BO3HHKAIOIIMX B CHTyalUsIX
MOBCEJAHEBHOW JKW3HM, 33/1a4 MPaKTUYECKOTO
cogepkanusi. OTHOLICHWS: OMNEpUPOBATH Ha
0a30BOM YpOBHE TIOHSATHSIMHU: PABEHCTBO (QUTYD,
paBHble (UIYpBl, PABEHCTBO TPEYTOJIBHUKOB,
napayieTbHOCTD TPSMBIX, MEPIEHANKYISIPHOCTD
NPSMBIX, YIITBI MEXTY NPSIMBIMU,
NepHeHIUKYIsIp. B moBceiHEBHOM KU3HU U IIPU
W3yYeHUH JIPYTUX MPEAMETOB: WCIOJIb30BaTh
OTHOIICHUS /ISl PEIeHHs MPOCTEHINNX 3a/ad,
BO3HMKAIOLINX B peasibHOM Ku3HU. V3mepenus u
BBIYMCIICHUS: BBIIIOJHATH HW3MEpPEHHE MJIHH,
paccTosiHUi, BEIWYMH VYIJIOB, C TIOMOUIBIO
MHCTPYMEHTOB AJISl U3MEPEHHH IJIMH U YIJIOB;
OPUMEHATh (HOPMYNbl TEpUMETpa, IUIOMAIN U
oO0bema. B mOBcenHEBHOW JKM3HM U IIpH
W3yYeHUH JIDYTHX TPEIMETOB:  BBIYHCIATH
paccTosHUSI Ha MECTHOCTH B CTaHIApTHBIX
CUTyalusX, IJIOMIAJN B MPOCTEHIIHNX CIIydasX,
NPUMEHSATh QOPMYJIBI B MPOCTEUIINX CHTYAIUSIX
B TOBCEIHEBHOM KH3HU. [eomerpuueckue
MOCTPOCHUS: H300pa’kaTh THIIOBBIE IUIOCKHE
¢burypsl 1 GUTypsl B IPOCTPAHCTBE OT PYKH U C
MOMOIIBI0 HMHCTPYMEHTOB. B  moBceqHeBHOM
KU3HH M TPH H3YYEHHH JPYTUX MPEeIMETOB:
BBIMOJIHATh ~ MPOCTEUIINE  TIOCTPOCHUS  Ha
MECTHOCTH, HEOOXOJHMMbIE B PEaTbHOW >KU3HHU.
I'eomerpuueckne mnpeoOpa3oBaHHs:  CTPOUTH
burypy, CHMMETPHUYHYIO JaHHOW (urype
OTHOCHUTEJIFHO OCHM M TOYKH. B moBcegHeBHOM
JKU3HH U TIPH U3YYEHHUHU APYTHUX MPEIMETOB!

pacro3HaBaTh JBIDKCHHE 00BEKTOB B
OKpYKaroleM MUpeE; pacro3HaBath
CUMMETpPUYHbIE (UTYPHI B OKPYXKAIOLIEM MHpE.
Bektopel W KOOpOMHATHI Ha  IUIOCKOCTH:
onepupoBaTh Ha 0a30BOM YPOBHE HOHATHIMU

l'eomempuueckue @ueypvl.  onepuposamv — NOHAMUAMU
2eomMempudecKux Queyp,; u3eiekams, UHMepnpemupoeams u
npeobpasosvieams  UHGOpMAyUIo 0 2eOMempPUYecKux
Quzypax, npeOCmasieHHyl0 HA Yepmedcax; NPUMeHImMb
2eomempuiecKkue gaxmol 01 peuleHus 3a0ad, 6 mom Yucie,
npeononazarouux HeCKONbKO waeos peuteHusl,
Gopmynuposams 6 NpOCMENWUX CAYYAAX CEOUCMBA U
npU3HaKu pueyp; 00Ka3b168aMb eeomempuyeckue
VMEepx#cOeHUs, 1adems CMaHOapmHoUu Kiaccuguxayuetl
NAOCKUX hueyp (mpeyeonbHUKo8 U 4emuvlpexy20ibHuKos). B
NOBCEOHEBHOU MHCUSHU U NPU USYUEHUU OPY2UX NPeomMemos:
UCNONL306AMb  CEOUICMBA  2eOMEemPuUyeckux @uayp 0
peuwileHuss 3a0a4 NpaKmuyeckoeo Xxapakmepa u 3a0ad u3

cmedcHblx  Oucyunaun.  Omuowienus:  Onepuposams
NOHAMUAMU.  pAseHcmeo  ueyp,  pagnvle  pueypol,
PABEHCMBO  MPEY2ONbHUKOS,  NAPALLeIbHOCMb — NPAMbIX,

NepneHOUKYIAPHOCb  APAMbBIX, Yelbl MeHcOy NpAMbIMU,
NnepneHoOuUKyasap; Xapaxmepuzoeams 83aUMHOE
DPACROJIOJCEHUe  NpAMOU U OKPYHCHOCHU, 08yx
OKpydCcHOCmell. B nogcednesnoil swcuswu u npu usyyeHuu
opyeux npeomemos. UCHONb308AMb  OMHOWEHUs  OJis
peulenus  3a0ay, BO3HUKAIOWUX 6 DeabHOU  HCUSHU.
Hsmepenus u sviuucienus: onepuposams npeocmasieHusImu
0 OnuHe, NAOWAOU, 0ObeMe KAK GelUHUHAMU; NPUMEHAMD
Gopmyabl nIOWAOU NPU peuieHul MHO20UA208bIX 3a0al, 6
KOMOpbIX He 6ce OaHHble NpedCmagienbl A6H0, a mpebyiom
BLIYUCACHUL, ONepuposams 0Oojiee WUPOKUM KOIUYECHBOM
@opmyn OnuHbl, NAOWAOU, GLIMUCTAMb XAPAKIMEPUCTRUKU
Kombunayutl gueyp (okpyscHocmeli U MHO20Y20JbHUKOS)
8LIYUCTAMD paccmosHus MedHcoy Queypamu;
Gopmyauposame 3a0a4u Ha GblUUCIEHUe OUH, NIOWAdel U
peuiams ux. B nosceonesnoll sHcusHu U npu u3yyeHuu opyeux
npeomMemos. NposoOUMb  GbIYUCIAEHUS HA MECMHOCHU,
npuMeHams  (QOPMYIbl  NPU  GLIYUUCTCHUAX 6 CMENCHbIX
VueOHbIX npeoMemax, 8 OKpyscaiouel 0elicmeumeibHOCU.
T'eomempuuecxue NnOCMpOeHUs. uzobpasicamo
ceomempuieckue ueypvl Ho MeKCmoBoMy U CUMBOTIbHOMY
onucanuio;,  c60000HO  ONEPUPOBAMb  HYEPMENCHBIMU
UHCMPYMEHMAaMU 8 HECNONCHbIX — CNYYAAX, BbINOIHAMb
NOCMPOEHUsT  MPeYeONbHUKOS, NPUMEHAMb  OMOeNbHbIE
Memoobl ROCMPOeHUIl YUPKYaem U JUHEUKOU U NPpoBoOUmbs
npocmetiuiue UCCIe008AHUSL YUCTA PeuleHUll, U300paxcamso
munogvle niockue ueypsvl U 0b6vemHble mena ¢ HOMOwbIO
npocmeuuux — KOMNbIOMEPHLIX — UHCIPYMEHMO8. B
N0BCEOHEBHOU JHCUBHU U NPU UZVHEHUU OPYeUX NPEOMEMO8:
8LINOIHAMb NpOCMeluue HOCMPOEHUsT HA MeCMHOCMU,
HeoOX00UMble 6 DedanbHOU JCU3HU; OYEHUBAMb pa3Mepbl
Ppeanvubix 00beKmos OKDYHCAIOUe20 Mupa.




KOOpJIMHATHI HAa  IUIOCKOCTH;  ONPENESITh
MpHOMIKEHHO KOOPAWHATHI TOYKH IO  ee
M300paKEHUIO Ha KOOPAWHATHOU IUIOCKOCTH. B
MMOBCEIHEBHOM XKU3HU U MPU HU3YYCHUHU NPYTUX
MPEIMETOB: WCIIONB30BATh OTH TOHATHS IS
pelIeHnsl TPOCTEHITNX 3a1ad Ha OIpeesIeHne
CKOPOCTU OTHOCHUTEIILHOTO JBIKEHHUS. VcTopus
MaTeMaTUKH: ONUCHIBATh OT/EIbHBIE
BBIJTAIOIIHECS PE3yIbTAThI, TIOJYUCHHBIE B XOJIE
pa3BUTHS MaTeMAaTHKUd Kak HAyKW; 3HATh
MpUMEPHl MAaTEeMAaTHYECKUX OTKPBITMM U HX
aBTOPOB, B CBS3M C OTEYECTBEHHOM 1 BCEMUPHOMU
WUCTOpHEH; TMOHMUMATh pOJb MaTeMaTHKA B
passutun Poccun. MeTonbl MaTeMaTHKU

BBIOMpATh MOAXOIAIIANA U3yYEHHBI METOH IS
pelIeHns W3Y4YeHHBIX THIIOB MAaTEeMaTHYECKHUX
3aa4; HOpPUBOAUTH MPUMEPBI MATCMATHYCCKHUX

T'eomempuueckue npeobpazo8anus: onepuposamy
NnoHsmueM 08UNCEeHUsL U NPeodPa308anus N000OUs, 61adenb
npuemamu  NOCMpoeHus — Gueyp ¢ UCHOTb308AHUEM
08UdICEHULl, NPUMEHAMb NOJVYEHHble 3HAHUS U  ONbIM
NOCMPOEHULl 8 CMEJNCHbIX NPeOMemax U 6 pPealbHblX
CUMYayusix OKpYJIcarowez0 Mupa, NpUMeHsmb CE0UCmed
08UdICEHULl Ol  NPOGEOeHUsT NPOCMmetux 000CHO8AHUL
cgolicme uzyp. B noeceonesnou scusHu u npu uzyueHuu
opyeux npeomemos: HPUMEHAMb CEOUCMBA OBUINCEHUU U
npumeHnams nodobue Oasi HOCMPOCHUN U  GbIYUCTCHUIL.
HUcmopusa ~ mamemamuxu:  xapaxmepuzogamv — 6K1A0
BLIOAIOWUXCST MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX 0Onacmell, NOHUMAMb POTb MAMEMAMUKU 6
pazeumuu  Poccuu. Memodvr mamemamuxu: ucnonv3ys
UsyyeHHvle  Memoovl,  HPOoBOOUMb  OOKA3AMENbCNEO,
BbINONHAMb ONPOBEPICEHUE; BLIOUPAMb U3YYEHHBLE MEMOObl
U UX KoMOuHayuu ONsl pewieHuss MamemMamu4ecKux 3a0ad;

3aKOHOMEPHOCTEN B OKpYKaloILEeH | ucnoiv3o06ams Mamemamuyeckue 3HAHUA Oai ONUCAHUA
JIEUCTBUTEIBHOCTH. 3aKOHOMepHOCHell 8 OKpyJicaloueli 0elUCmeumenrbHoOCmu u
NpOU3BEOeHUAX — UCKYCCMBA,  NPUMEHAMb  npocmenuiue
npocpamMmHble cpeocmea u 9AEKMPOHHO-
KOMMYHUKAYUOHHDBIE cucmemul npu pewienuu
MamemMamuieckux 3a0ay
8 kaace

YuyeHuk HAYYINTCHA

YyeHuk MOJIYIUT BO3MOKHOCTH HAYIUTLCH

JIMYHOCTHBIE pe3ybTaThbl

OTBETCTBCHHOC OTHOIICHUE K YUCHUIO, TOTOBHOCTDH
U COCOOHOCTH O6y‘laIOIlII/IXCH K CaMOpa3BUTHIO U

caM000pa3oBaHUIO Ha OCHOBE MOTHBALMH K
00y4eHuI0 u MTO3HAHMIO; nepBUYHAs
c(hOpMHPOBAHHOCTH KOMMYHHKAaTHBHOH

KOMIIETEHTHOCTH B OOILLEHUH U COTPYIHHYECTBE CO
CBEPCTHHKAMHM, CTapIIMMA W  MJIQAUIMMH B
00pa3zoBaTenpHOM,  y4eOHO-HCCIE0BATEIbCKOM,
TBOPUECKOM M JpPYrHMX BHUAAX JACITEIbHOCTH;
YMEHHE SCHO, TOYHO, IPaMOTHO H3JIaraTb CBOHU
MBICJIM B YCTHOW M IIMCBMEHHOH peuu, OHUMAaThb
CMBICII  TIOCTaBJIEHHOM  3ala4yd, BBICTPAaHUBaTh
apryMeHTaluIo, MIPUBOANTH MpUMEPBI u
KOHTPIIPUMEPHI; TIEPBOHAYAIBHOE MPEICTABICHUE
0 MaTeMaTH4YECKOH HayKe Kak c(hepe 4elToBedecKoit
JesITeIbHOCTH, 00 3Tanax e€ pa3BUTUSI 3HAUUMOCTH
JUIsl  pa3BUTUS  LMBWIM3ALUH;  KPUTUYHOCTH
MBIIUICHUA, YMEHHE paclo3HaBaTh JIOTHYECKH
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y
oT (hakTa; KPeaTUBHOCTH MBILICHHS, MHULIMATHUBEI,
HAaXOAYWBOCTH, AaKTHUBHOCTh TPH  PEIICHUH
apudMeTHYECKHX 3aj1a4y; yMEHUE KOHTPOJIMPOBATH
NpoLeCC M Pe3yNbTaT y4eOHOW MaTeMaTH4ecKon
JesITeIbHOCTH; (OPMUpPOBaHUE CIIOCOOHOCTH K
SMOIMOHAIIFHOMY BOCTIPHSITHIO MaT€MaTHYEeCKHX
00BEKTOB, 33]a4, pEIICHUH, pacCyKACHUH

MeTtanpenMeTHble pe3yJibTaThl

CaMOCTOATCIIBHO OIpEaCIATh e CBOCTO




o0y4yeHusi, CTaBUTb M (OPMYIUPOBATH sl ceOs
HOBBIC 3a7ayd B yuéOec U IO3HABaTEIbHON
JIeSITEeIbHOCTH, Pa3BUBaTh MOTHBBI M HHTEPECHI
CBOCH IMO3HABATEIILHOM JEATEIHLHOCTH; CO3/1aBaTh,
MIPUMEHSATH U MPe00pa30BhIBATh 3HAKW U CHMBOJIHI,
MOJIEIM ¥ CXEMBl /IS peleHus YIeOHBIX U
MO3HABATEIBHBIX 3a/1a4; OCYIICCTBISATh KOHTPOJIb
o 00pasily ¥ BHOCUTh HEOOXOIUMbIC KOPPEKTHUBHI,
aZIeKBaTHO  OILEHWBATh  MPABWIBHOCTH WU
OIMMOOYHOCTh BBITIOJNHEHHS Y4YeOHOHN 3amaum, e
OOBEKTUBHYK)  TPYAHOCTH W  COOCTBCHHBIC
BO3MOXKHOCTH €€  pelIeHus; yCTaHaBIUBATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3H; CTPOUTH
JIOTUYECKHE  PACCYXJCHHUS,  YMO3aKIIFOUCHUS
(MHIYKTUBHBIC, NENYKTHBHBIE W IO aHAJIOTHH)
BBIBOJIBI, CIIOCOOHOCTH OPTraHM30BHIBATH y4deOHOE
COTPYJTHHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
VUUTEIEM M CBEPCTHUKAMU: ONPEACIATH IENH,
pacupenensaTth (GYHKIMH W POIH YYACTHHKOB,
B3aMMOJEUCTBOBATh M HAXOAUTH OOIIHE CIIOCOOBI
paboThl; yMeHusi paboTaTh B TPYIIE: HAXOJIUTh
olmmee perieHne W paspemarh KOH(IUKTH Ha
OCHOBE  COIJIACOBAaHMA TMO3UIMK ©  yd€Ta
WHTEPECOB; CIymaTh HapTHEpa; (HOpMyJIUPOBaTh,
apryMEHTUPOBaTh M OTCTaWBaTh CBOE MHEHHE,

yaeOHOU " 00II1eTI0Mh30BaTENHCKON
KOMIICTCHTHOCTH B O6J'IaCTI/I HUCIIOJIb30BaHUA
WHPOPMAaITUOHHO- KOMMYHUKAI[MOHHBIX
TEXHOJIOTHH (UKT- KOMITETCHTHOCTH);

OpeACTaBIeHUI0 00 HIesXx HM O Merojax
MaTeMaTUKH KaKk 00 YHHUBEpPCaJTbHOM SI3BIKE HAYKH
Y TEXHHUKH; CIIOCOOHOCTH BHIETh MaTEMaTHUECKYIO
3a7a4y B JPYIMX AMCLUIUIMHAX, B OKpY’Karolel
JKA3HM; yYMEHUI0 HAaXOIHWTh B  Pa3iIU4HbIX
UCTOYHUKAX HH(POPMAIUIO, HEOOXOTUMYIO JUIs
peleHns MaTEeMaTHYECKUX npoodiem, u
NPECTaBIATh €€ B MOHATHOW (QopMe; MPUHUMATD
pellleHuEe B YCJOBHSX HEMOJIHOH M M30BITOYHOM,
TOYHOH M BEPOSITHOCTHOH HMH(OpMALMU YMEHHIO
MOHMMAaTh W  HCIOJIB30BaTh  MaTEMaTHYECKHE
CpEeJICTBA HATJSAHOCTH (PUCYHKH, YEPTEKHU, CXEMBI
U JAp.) U WUIIOCTPalUM, WHTEPIpETaLuH,
apryMEeHTalu1; YMEHUIO BBIJBUTaTh TUIIOTE3bI IIPU
pemieHMH  y4eOHBIX  3aJad W TOHHMaHUSA
HEOOXOJMMOCTH WX  TPOBEPKH;  TOHUMATh
CYIIHOCTh QITOPUTMHUYECKUX MpPEINUCAHMA U
JICHICTBOBAaTh B COOTBETCTBHM C MPENIOKEHHBIM
AJITOPUTMOM; YMEHHUIO CaMOCTOSATEIBHO CTaBUTH
LeNM, BBIOMpPAaTh W CO3JaBaTh AITOPUTMBI IS
pemieHus y4eOHBIX MaTeMaTHYeCKuX MpooiieMm;
IJIAHUPOBAaTh W OCYLIECTBIIATH  J€ATEIbHOCTD,
HaIlpaBJICHHYO Ha peuieHue 3a1a4
HCCIEN0BATEIbCKOIO  XapakTepa;  CMBICIIOBOMY
YTEHUIO

IIpenmeTHbIe pe3yJIbTaThI

T'eomerpuueckre  Qurypbl:  omepupoBaTh  Ha
0a30BOM YpOBHE MOHSATHUAMH T'EOMETPUUCCKHX
¢uryp; W3BIIEKATh nHGOPMAITHIO 0

Teomempuueckue ¢hueypvl: onepuposamsv NOHAMUAMU
2eoMempuieckux Queyp; u3gneKams,
UHMEPNPemupo8amy U npeodpazoevbleamsb UHGOPMayuro




TEOMETPHUYECKUX (HUTYypax, NpEACTaBICHHYIO Ha
YepTekKax B SBHOM BUJE; MPUMEHSATH IS PELLICHUS
3a/1a4 TeoMeTpuieckne (aKThl, €CIH YCIOBUS WX
MPUMEHEHUST 3a7laHbl B SBHOW (hopme; pelaTh
33/1a4M Ha HAXOXKJICHHE T€OMETPUYECKHUX BEJIUYUH
mo obpaslmaM WIH alropuTMaM. B moBceTHEBHOU
KM3HHM U TPU  H3YYCHUH JIPYTUX MPEAMETOB:
UCIIOJIB30BaTh CBOWCTBA T€OMETPUYECKHX (UTYD
JUISl pelleHUs TUIOBBIX 3a7ay, BO3HHUKAIOUIUX B
CUTYaIMIX MTOBCETHEBHOM KU3HH, 3a1a4
MPaKTUYECKOTO colep KaHusl. OTHOIICHUS:
OomepupoBaTh Ha 0a30BOM YpPOBHE TOHATHIMH:
paBeHCTBO (UTYp, paBHBIE (QUTYpPHI, PABEHCTBO
TPEYTOJILHUKOB, napajyienbHOCTh MPSIMBIX,
NEPNEHANKYIAPHOCTh  OPSMBIX, YIVIBL  MEXKIY
MPSIMBIMU, TIEPIECHINUKYIISP, HAKIOHHAS, IPOCKLIHS.
B noBceqHEBHOHN KU3HU U NPU U3YYEHHH APYIUX
MPEAMETOB:  HWCIIOJNIB30BaTh  OTHOIICHUSA  JJIA
pelieHusl MpOCTEUIUX 3a7ad, BO3HUKAIOIIUX B
peanbHOW Ku3HU. W3MepeHUss U BBIYUCIEHUSA:
BBITIOJIHATG ~ M3MEpPEHHE  JUIMH,  PACCTOSHHIA,
BEJIMYUH YIJIOB, C NOMOUIbI0 HMHCTPYMEHTOB IJIf
W3MEpPEeHHUH IJIUH W YTJIOB; MPUMEHATH (POpMyIbI
nepuMeTpa, IUIOMAId U o0beMa, IUIOIIATH
MMOBEPXHOCTU OTACIBHBIX MHOTOTPAaHHUKOB IIpH
BBIYMCIICHUAX, KOTJa BCE [aHHBIE HMEIOTCI B
YCIIOBUM; IPUMEHATH Teopemy [Tudaropa, 6azoBbie
TPUTOHOMETPHUUCCKHE COOTHOIIICHUS TUTSt
BBIYMCIICHUAA [UIMH, PAcCTOSIHUM, IUIomaned B
MPOCTEUIINX clydyasxX. B mOBCEAHEBHOM KU3HU U
Py WU3YYEHUU JIPYTUX MPEAMETOB: BBIYHUCIATH
paccTOsIHUSI HAa MECTHOCTM B  CTaHJAPTHBIX
CUTyallMsIX, IUIONIaJAM B NPOCTEHIIMX CiydasX,
MPUMEHATH (OPMYJIbI B MIPOCTEHINNX CUTYALUAX B
IIOBCEIHEBHOI JKU3HU. I'eomeTpuueckue
MOCTPOCHUS:  HM300pakaTh  THUIIOBBIE  IUIOCKHE
¢burypsl U QUTypel B MPOCTPAHCTBE OT PYKH U C
MOMOUIBI0O UHCTPYMEHTOB. B MoBce AHEBHOMN JKU3HU
U MpU U3YYECHUU NOPYTUX MPEAMETOB: BBHIIOJIHATH

NpOCTEHIINe  HOCTPOGHUS]  HAa  MECTHOCTH,
HEOO0XO1MbIE B peanbHOI KHU3HH.
I'eomerpruyeckue  mpeoOpa3oBaHUs: CTPOUTH
burypy, CUMMETpHUYHYIO  JaHHOH  durype

OTHOCHUTEJIFHO OCH M TOYKH. B TmOBcegHeBHOU
KU3HU W TP M3YYEHUU JPYTUX MPEIMETOB:
pacmno3HaBaTb JBIDKCHHE 00BEKTOB B
OKpYyKaroleM MHUpE; pacno3HaBarthb
CUMMETpUYHBIE (UTYPBl B OKPYI)KAIOIIEM MHUpE.
Bektopel ¥ KOOpAMHATBI HA  IJIOCKOCTHU:
omepupoBaTh Ha 0a30BOM YPOBHE TOHSATHIMHU
BEKTOp, CyMMa BEKTOPOB, NMPOM3BEJEHUE BEKTOpA
Ha YMCJIO, KOOPAUHATHI Ha IJIOCKOCTH OMNPENENSATh
NpUONIKEHHO  KOOPAWHATHI ~ TOYKH IO  €¢
M300pKEHUI0O HA KOOPJAMHATHON ILTIOCKOCTH. B
MOBCEIHEBHON JKU3HU U TPU HU3YHYEHUHU JPYTrUx
MPEIMETOB: MCIOJIb30BaTh BEKTOPBI IJIsl PELICHUSA
MPOCTEUIINX 3aJay Ha ONpeNeICHUE CKOPOCTH
OTHOCHTEIBHOTO JIBIDKCHMS. Hctopus

0 eceomempuueckux ueypax, npeocmasieHHyIo Ha
yepmenicax, NPUMEHIMb 2eoMempuyeckue Gakmol Oist
peutenus 3aday, 6 MOM Uucle, HPeOnoIAeAOUUX
HEeCKONbKO — Wa208  pewleHus;,  (opmyauposams 8
NpOCMeUuux Cay4asax ceoucmea U HNPUHaAKu queyp;
00Ka3b18aMb 2e0MempUiecKue YmeepiHcoeHus, 61adems

cmaunoapmuol  Kuaccuguxayuell  HIOCKUX — gueyp
(mpeyeonvHuKos u UeMbIPEXy20IbHUKOB). B
NOBCEOHEBHOU  JICUBHU U NpU  UYYEHUU  Opyeux

npeomMemos. UCHOIb308AMb CEOUCEA 2eOMEMPULECKUX
Queyp ona pewenus 3a0a4 NPAKMUYECKo20 xapakxmepa
u 3a0au uz cmedxcuvlx oucyuniun. Omuouienus:
ONepuUpPOBaAmMs NOHAMUSIMU: PABEHCMEO GuUeyp, pPaeHble
Queypol, paseHcmeo mpeyeoibHUK08, NAPALIeIbHOCHb
NPSAMbIX, NEPREHOUKVIAPHOCHb NPIMBIX, Yeabl MeHcOy

nPSAMbIMU,  NEPREHOUKVIAD, — HAKIOHHAS, — NPOeKyus,
nooobue  gueyp, nododuvie  pueypv, NO00OHBIE
mpeyeonvHuKu,  npumenams  meopemy @Daneca u

meopemy 0 NponopYUOHAIbHLIX OMPE3KAX NPU peuleHuu

3a0ay; Xapakmepuzoeamsv G3AUMHOE PACHOJIONCEHUE
npAMOU U OKPYJICHOCMU, 08X OKpydcHocmet. B
NOBCEOHEGHOU  JICUSHU U  HPU  UBVUEHUU  OpYeux

npeomMemos: UCNONb306AMb OMHOWEHUS. OJIl PeueHus
3a0a4, B03HUKAIOWUX 8 PealbHOU JHcusHu. Hzmepenus u
BbIUUCTICHUSL: ONEPUPOBATb NPEOCMABGIEHUAMU O OTUHE,
niowaou, obveme KAk — GeIUYUHAMU,  NPUMEHSIMb
meopemy Ilupacopa, hopmynvl niowaou, npu peuteHuu
MHO2OWA208bIX 3A0ad, 8 KOMOPLIX He 6Ce OaHHble

npeocmasnenvl  A6HO, a4 mMpebyIom  GbIYUCACHU,
onepuposams 0oaee WUPOKUM KOAUUECMEOM GOpMy
OnumbL, naowaou, obvema, BLIYUCTAMD

Xapaxmepucmuxu Komounayuti ueyp (OKpyscrocmei u
MHO20Y20JIbHUKO8) ~ GbIMUCTAMb  PACCIMOSHUSL  MENCOY
Quzypamu, NPUMEHAMb MPUSOHOMEMPUTECKUe
@opmynvl Ons ebluUCIeHUll 8 OONlee CLOHCHBIX CAVUASX,
npoBOOUMb GLIYUCIEHUS HA OCHOBE PABHOGENUKOCU U
PABHOCOCMABNEHHOCIMU,  POPMYIUPOBAMb  3a0adu HA
eblyucIenue OnuH, niowaoell u pewiamsv ux. B
NOBCEOHEGHOU  JICUSHU U  HPU  UBVUEHUU  OpYeux
npeomemos: NpPoGOOUMb GbIYUCTIEHUS HA MECMHOCMU,
npuMensims QopMynvl NPU GbIYUCTEHUAX 6 CMENCHBIX
VueOHbIX npeomemas, 8 OKpyHCarouel
OeticmeumenvHocmu. [ eomempuyeckue nocmpoenus:
uzobpaxcamo 2eomempuiecKue Quzypei no
MEKCMOBOMY U CUMBOIAbHOMY ONUCAHUIO; CE0OOOHO
ONepupoBams  YEPMENCHLIMU  UHCIPYMEHMAaMU 8
HECNOJNCHVIX — CNVYAsX,  BbINOAHAMbL  NOCMPOEHUS.
Mpey20IbHUKOG,  NPUMEHAMb — OMOeNbHble  Memoobl
NOCMPOeHUll YUupKyiem U JUHEeUKoUu U Hposooums
npocmetiuiue uccnedosanus yucia  peutenull;
uzobpasicames Mmunogvle NIOCKUe ueypvl U obvemHble
mena ¢ NoMOWbI0 NPOCHMENUWUX  KOMNbIOMEPHLIX
UHCMpYMEenmos. B nogceOmeHou  JHCUsHU U npu
uzyueHuy Opyaux npeomemos: §blNoaHAMb NPOCmenuue
NOCMPOCHUSL HA MECIMHOCIMU, He00X00UMble 8 PeanbHOl
JICU3HU, OYEHUBAMb pa3Mepbl PealbHbiX 00bEKmos
OKpYydicauezo mupa. T'eomempuueckue
npeodpaso8aHius: Onepuposamsb NOHAMUEM 08UNCEHU U




MaTEMAaTHKH: OTHCHIBATh OTJICIBHEIC BBIIAIONIUECS | NpeoOpas’oeanus
pe3ynpTaThl, TOJIYYCHHbIE B XOAE PA3BUTHUS | HOCMPOEHUs @uayp ¢ UCNOIb308AHUEM OBUNCEHUL U

MaTeMaTWKH KaK HayKd; 3HAaTb HPUMEPHI | npeobpazoganuii  nodoobus,

nooobus,

e1ademo npuemamu

NPpUMEHAMb  NOJIYYEHHblE

MaTEeMaTHYECKUX OTKPBHITHH U X aBTOPOB, B CBSI3U | 3HAHUS U ONbIM NOCMPOCHUL 8 CMENCHBIX NPeOMemax u
C OTEYECTBEHHOW ¥ BCEMHPHOH HCTOPHEH; | 8 PeaIbHbIX CUMYAYUAX OKPYICAIOWE20 MUpd, CIMpOunts
NOHMMAaTh POJIb MAaTEeMaTHKU B Pa3BUTUU Poccuu. | ghueypy, nodobmyio 0anHoil, noib308amsyCs C8OUCMEAMU
MeTonel MaTeMaTHUKH: BbIOMPATh TOIXOMSIIUN | #0000Us 015t 0OOCHOBAHUS CEOUCME PUSYyp,; NPUMEHSMb
U3YYCHHBIH METOJ] JUTS PEIICHUSI M3YUYCHHBIX TUIIOB | CEOUCMEA OBUINCEHULl O/ NPOBeOeHUsi NPOCMEeUuux
MaTeMaTHYCCKUX 3a/ad; MPUBOJUTL MPUMEPHI | 060CHOBAHUIL C80ticmE hucyp. B noecednesnou scuznu u
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B | npu  uzyueHuu
OKpYy>KaroIei JIEeHCTBUTEIHHOCTH U | ceolicmea OBUIICEHUl U NpUMEHsmMb Hnododue 07

IMPON3BCACHHUAX NCKYCCTBA

Memoowt
Memoowl,

opyeux

mamemamuku.

npeomemos:  NpUMeHsmb

nocmpoenuti u eviyucieHul. Mcmopus mamemamuxu:
Xapakmepu308ams 6KIA0 8blOAIOUIUXCI MAMEMAMUKOS 8
passumue MamemMamuKky U UHbIX HAYYHLIX obracmell;
NOHUMAMb PONbL Mamemamuku 6 pazeumuu Poccuu.
UCNONB3YA  U3VYEeHHble
nposoouUms  00KA3aMeNbCmeo,  GbINOIHAMb
onposepoicenue; 8vloUpamv U3y4eHHble Memoobl U UX
KOMOUHQyuu 01 peuleHusi MamemMamuieckux 3aoay;
UCNONB308AMb MameMamudecKue 3Hanus 0isi ONUCAHUSL
3AKOHOMEPHOCIEll 8 OKPYHCalowel 0elUCmeumenbHoCmu
U npousseOeHUsX UCKYCCMBA,; NPUMeHsAmMb npocmeriuiue

npocpammHbie cpedcmea u 9/IeKMPOHHO-
KOMMYHUKAYUOHHblLE cucmemaul npu peuteHuu
mamemamudecKux 361@(1'{.
9 kJaacc
BohinycKHUK HAy4YUTCS BoeinyckHuk MOJIy4YUT BO3MOKHOCTD
HAYYHTHCS

JINYHOCTHBIE PE€3yJdbTaThbl

OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh U
CIOCOOHOCTh  OOy4alomMXCss K CaMOpa3BUTHIO U
caMoOOpa30BaHMI0 HA  OCHOBE MOTHBAIMU K
00yUYeHHIO u MO3HAHUIO; MepBUYHAS
¢(hOpMUPOBAHHOCTh KOMMYHUKaTUBHOM
KOMIICTCHTHOCTA B OOIICHUHM U COTPYJAHUYECTBE CO
CBEPCTHHKAMH, CTApIIUMH W MJIQIIIAMH B
00paszoBaTeIpHOM, y4eOHO-HCCIIeIOBATENBCKOM,
TBOPYECKOM U JIPYTUX BUAAX JECATENBHOCTH; YMEHUE
SCHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIH B
YCTHOW ¥ TIMCBMEHHOH pe4yH, TOHHUMATh CMBICI
MOCTaBJICHHON 3aJa4u, BBICTpauBaTb aprymMeHTalulo,
MIPUBOIUTH MPUMEPHI u KOHTPIIPUMEPHI;
MEepPBOHAYAIILHOE TPECTABICHUE O MaTeMaTH4YeCKOH
Hayke Kak cepe UelOBeUecCKOW esTeIbHOCTH, 00
JTanax eé Ppa3BUTUA 3HAYUMOCTU [JII PaA3BUTUA
MUBWIN3AIMY; KPUTHYHOCTh MBINUICHUS, YMEHUE

pacrio3HaBaThb JJIOTHYCCKH HEKOPPEKTHEBIC
BbICKa3bIBaHWA, OTJIHWYaTb THIOTE3Yy OT (baKTa;
Kp€aTUBHOCTb MBIIIJICHHUA, HWHUINAaTUBLI,
HaXoJ4HUBOCTH, AaKTUBHOCTH npu peuicHun

apu(MeTHYECKUX 3a/1a4; yMEHUE KOHTPOIUPOBATH
MpoIecC M pe3yiabTaT ydeOHOHW MaTeMaTH4ecKOi
JIEATENIbHOCTH;  (DOPMHUPOBAHHE  CIHOCOOHOCTH K
OMOIUOHAJIbHOMY BOCITPUATHIO MaATEMATHYCCKUX
00BEKTOB, 3a/1a4, pEIICHUH, pacCyXIeHUH

MertanpenMeTHble pe3yJibTaThl




CaMOCTOSITEIIFHO OMPE/ICNIATh LS CBOCTO OO0YYCHUS,
CTaBUTh U (DOPMYIUPOBATH IS CeOSI HOBBIC 3a7]a4M B
yu€be M II03HABATEIHHON IEATEIHHOCTH, Pa3BUBATH
MOTHBBI W  HWHTEPEChl CBOCH  IO3HABATEIBHOMN
JIeSITeIbHOCTH; CO3/1aBaTh, MIPUMEHATH u
MpeoOpa3oBBIBATH 3HAKH U CHMBOJIBI, MOZEITH F CXEMBI
JUIsL pelieHHus Y4YeOHBIX W TO3HABATEIBHBIX 3ajad;
OCYIICCTBISATH KOHTPOJb IO 00pasily W BHOCHUTh
HEOOXOJMMBIE KOPPEKTHBBI; aJeKBAaTHO OIICHWBATh
MPaBWILHOCTh WM  OIIMOOYHOCTh  BBITIOJIHEHUS
yueOHOM 3afaud, e€ OOBEKTHBHYIO TpPYAHOCTh H
coOCTBEHHBIE BO3MOKHOCTH ed pemIeHus;
yCTaHAaBNUBaTh  MPUYNHHO-CIEACTBEHHBIE  CBSI3U;
CTPOUTH JIOTHUECKUE PACCYXKICHUS, YMO3AKIIFOUCHUS
(MHIYyKTUBHBIE, NEAYKTUBHBIE W T1I0 AaHAJOTHH) U
BBIBOJIBI, CIIOCOOHOCTH OPTaHM3OBHIBATh ydeOHOE
COTPYJHUYECTBO U COBMECTHYIO JEATEIILHOCTh C
YUUTEIEM W CBEPCTHUKAMH: OIPEICIATh  IEINH,
pacnpenensaTth (QYHKOHA © PONH  yYaCTHHUKOB,
B3aUMOJEUCTBOBATh M HAXOIUTH OOIME CIIOCOOBI
paboThl; yMeHuUs paboTaTh B TPYIIE: HAXOAUTH obIIee
pelieHne © paspemars KOH(PIUKTHI Ha OCHOBE
COTJIACOBAHUS TO3HWIWN U y4€Ta WHTEPECOB; CIYIIATh
naptHépa; QopMynHpoBaTh, apryMeHTHPOBaTh U

OTCTauBaTh CBOE MHEHHUE; yaeOHOi u
00I11eM0Ib30BaTENILCKOW KOMIIETEHTHOCTH B 00JIacTH
WCIIOJIb30BaHUS WHPOPMAITMTOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUI (UKT

KOMIIETCHTHOCTH); NPEACTABICHUIO 00 HACIX U O
METOJIaX MaTeMaTHKH KaK 00 YHUBEPCaJIbHOM SI3BIKE
HAyKu ¥ TEXHUKH; CIIOCOOHOCTH ~ BHJETh
MaTEeMaTUYEeCKyl0 3aJady B JAPYTrUX JUCUUIUIMHAX, B
OKpYXKalolled  U3HMU, YMEHUIO  HAXOAWUTh B
Pa3INYHBIX KCTOYHHKAX HH(POPMAIINIO, HE0O0X0AUMYIO
JUIST  pelIeHus  MaTeMaTH4ecKux IpobieM, U
MPENICTaBISATE €€ B TIOHATHOW QopMe; MPHUHUMATh
pellleHHe B YCJIOBUSAX HEMOJHONM M H30BITOYHOM,
TOYHOH W BEPOSTHOCTHOM WHPOpPMAIMH;, YMEHHIO
MMOHUMAaTh U UCHOJb30BATh MATEMATUUYECKUE CPEACTBA
HATJTISAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIp.) JJIS
WUTIOCTPALlMK,  WHTEPIPETalud,  apryMeHTaluu;
YMEHHIO BBIJIBUTAThH THIIOTE3BI TP PEIICHUU Y4eOHBIX
3aJa4 ¥ MOHMMaHHA HEOOXOAMMOCTH HX IPOBEPKH;
MOHUMATh CYIIHOCTh JITOPUTMUYECKUX MPEAMHCaHUI
W JefCTBOBAaTh B COOTBETCTBHU C MPENJIOKEHHBIM
NTOPUTMOM; YMEHHIO CAMOCTOSTENIBHO CTaBUTh LIENH,
BBIOMpaTh M CO3[aBaTh AJITOPUTMBI ISl PEIIeHHUs
yUeOHBIX MaTEeMaTHYECKUX MPOOJIEM; IIAHUPOBATh U
OCYIIECTBIATh JESATENBHOCTh, HAIIPABICHHYIO Ha
pelIeHne 3ajad  UCCIENOBATENbCKOTO  XapaKTepa;
CMBICTIOBOMY YTE€HHUIO

IIpenmeTHbIe pe3yJIbTaThI

I'eomerpuueckue (urypsl: onepupoBaTh Ha 0a30BOM
YpPOBHE  TMOHATUSIMH  TEOMETPUYECKUX  uryp;
W3BJIEKaTh WHPOPMAITUIO O TEOMETPHUECKUX (PUTYpaX,
MPEJCTaBICHHYI0 Ha 4YepTeXax B SABHOM BHIE;
INPUMEHATh JUIA pEIICHUS 3aad TeOMETPHYECKUE
(aKThl, ecnM YCIOBHS HMX IPHUMEHEHHS 3aIaHbl B

T'eomempuueckue Queypoi: onepuposamso
NOHAMUSAMU 2e0OMEeMPUYECKUx @uayp; U3ieKamo,
UHMEpPNPEemuposams u npeobpazosvieamo

uHgopmayuio 0  ceoMempudeckux — ueypax,
NPEeOCMABNEHHYI0 HA  Yepmedicax, NpUMEHsImb
ceomempuieckue axkmol 015 peuleHuss 3a0a4, 8




SBHOH (hopMe; pemaTh 3aadyd Ha HaXOXKICHUC
FEOMETPHUUCCKUX  BEIMYHMH 10  o0pasnam  WiH
anroputMaM. B TOBCeIHEBHOW JKU3HM U TIpHU
U3YYEHUH  JPYTUX  MPEAMETOB:  HCIOJIb30BaTh
CBOICTBA TEOMETpHYECKHX GUTYp M pemeHus
THUNOBBIX  337a4, BO3HUKAKOIIMX B  CHUTyalHAX
MOBCEIHEBHOM  XKM3HM, 3a7a4  IPAKTUYECKOTO
conepkanusi. OTHOIIEHUS: ONEPUPOBaThH Ha 0a30BOM
YpOBHE TIOHATHSIMH: PAaBEHCTBO (UTYp, paBHBIE
(GUrypbl, paBEeHCTBO TPEYTOJIBHUKOB, MapaIeIbHOCTh
MPSIMBIX, TEPIEHIUKYISIPHOCTh MPSMBIX, YIJIBI MEXKITY
MPSMBIMY, NEPIECHAUKYISP, HAKIOHHAA, NMpoekuus. B
MOBCEHEBHON JKU3HUM U MpPU HU3YYEHUH JPYTUX
MPEAMETOB: MCIOIb30BaTh OTHOUICHUS AJIA PEIICHHUS
MPOCTEHIINX 3a7a4y, BO3HUKAIOIIUX B peajbHOMN
JKU3HU. VI3MepeHusT W BBIYMCICHHS: BBIIOJHAThH
U3MEpPEHUE [UINH, PACCTOSIHHUM, BEJIUYHUH YIJIOB, C
MOMOIIBI0 WHCTPYMEHTOB IJISi M3MEPEHUH UIMH |
YTTIOB; TIPUMEHATH (GOPMYIBI MIEPUMETPA, IUIOMAANA U
oObeMa,  TUIOMIaAM  TIOBEPXHOCTH  OTICIBHBIX
MHOTOT'PAaHHUKOB TIPU BBIYUCICHMSX, KOTJa BCE
JIAaHHbIE HMMEIOTCSI B YCJIOBHUH; MNPUMEHSATH TEOPEMY
[Mudaropa, 0a3oBbIe TPUTOHOMETPUIECKHE
COOTHOIICHUS IJISl BBIUKCICHUS JJIMH, PacCTOSHUM,
IJIOMIaIe B MPOCTENIINX ciydasx. B moBcenHeBHOM
JKU3HU W 0OpU  MU3YYEHHHM JAPYIHMX HPEeIMETOB:
BBIYHCIIATH PACCTOSHUS HA MECTHOCTH B CTaHIIAPTHBIX
CUTyalusIX, IUIOMAAd B MOPOCTEHIIMX — CIydasx,
MPUMEHATH (OPMYIBI B TPOCTEUIINX CHTYalHAX B
MOBCEIHEBHOM XU3HU. ['eoMeTpruecKue NOCTPOCHUS:
n300paxkaTh THIOBBIC TUIOCKHE (GUTYpHl U QUTYPHI B
MIPOCTPAHCTBE OT PYKU U C MOMOIIbIO MHCTPYMEHTOB.
B noBceiHEBHOM >KM3HM M MPU H3YYEHUU OPYTUX
MPEMETOB: BBIMIOIHITH MPOCTEHINNE MOCTPOSHUS Ha
MECTHOCTH, HEOOXOIMMBIE B pPEATbHON KU3HU.
I'eomeTrpuyeckrne mpeoOpa3oBaHuUs: CTPOUTH (HUTYPY,
CUMMETPUYHYIO JIAHHOUW (PUTYype OTHOCHUTEIBLHO OCH U
TOYKH. B IOBCENHEBHOM XWU3HM U IIPU HM3YyYEHUU
JIpyrux  NOpPeaIMETOB:  paclo3HaBaTh  JIBUKEHUE
O0OBEKTOB B OKpPYXAWOIIEM MHUpE; paclo3HaBaTh
CUMMETpPUYHBIE (UTYyphl B  OKPY)KAIOIIEM MHpE.
BekTopbl u KOOpAUHATHI HA MJIOCKOCTU: ONEPUPOBATH
Ha 0a30BOM YpOBHE TIOHSATHUSMH BEKTOp, CyMMa
BEKTOPOB, TMPOU3BEJEHHE BEKTOpa Ha  HHCIO,
KOOPIMHATHI Ha TUIOCKOCTH; OTIpEIETAThH
NpUONMKEHHO ~ KOOPAWHATHI ~ TOYKHM IO €€
M300paXCHUI0O Ha KOOPIWHATHOW TUIOCKOCTH. B
MOBCEAHEBHON JKM3HHM W TPU WIYUCHHUH JPYTHUX
MPEAMETOB: HCIOJb30BATh BEKTOPHI MJSl PELICHUS
MpPOCTEUIINX 3aJa4 Ha OINpEAeICHHEe CKOPOCTH
OTHOCHUTEIFHOTO JBIKEHUS. VCcTOpws MaTeMaTHKH:
ONHUCHIBATh OTHENBHBIC BBIIAIOIINECS PE3YJIBTATEHI,
MOJIYYCHHBIE B XOJ€ PAa3BUTUS MaTeMaTHUKU Kak
HAyKHW; 3HATHh MPUMEPHI MAaTEMaTHICCKUX OTKPBITUN U
KX aBTOPOB, B CBS3M C OTEUECTBEHHONW M BCEMHUPHOM
UCTOpUECH; MOHUMATh POJb MAaTEeMAaTHUKU B Pa3BUTHU
Poccun. Mertoabt MaTE€MAaTHUKU: BBIOHMpATH
MOJAXOMAIMIMN  M3YYCHHBIM METOJ I PEIICHUs

MOM 4qucie, Npeonoaazaruux HecKoabKo Wazos
pewenust; hopmyauposams 8 NPOCMENUUX CIyyasx
ceolicmea U npusHaku  Queyp,  0oxazvieams
2eomempuyiecKue VIMEEPIHCOeHUs1; enadems
cmaunoapmuou  Kiaccugpuxkayuell NAOCKUX uayp
(MpeyeonvbHuUKO08 U HemblpexyeonbHukos). B
NOBCEOHEBHOU JCUSHU U NpU  UZVHEHUU Opyeux
npeomemos: UCTIOTB306ANY ceolicmea
2eomempuveckux Queyp 0na peulenus 3a0ay
NPAKMUYecKo20 Xapakxmepa u 3a0au U3 CMeiCHbIX
OUCYUNTIUH. Omuowenus onepuposams
HOHAMUSIMU: PAGEHCMBO (hueyp, pasuvie ueypol,
PABEHCMBO — MPEY2OabHUKOS,  NAPAIIETbHOCHD
NPAMbIX, NEPHEeHOUKYISAPHOCIb — NPAMbIX,  Veibl
MedNHCOYy NPIMbIMU, NEPREHOUKVIAD, HAKIOHHAS,
npoexkyus, nooodue @ueyp, noooduvie ¢ueypel,
NOO0OHbIE MPEY2ONbHUKY, NPUMEHAMb Meopemy
Daneca u meopemy O  NPONOPYUOHATLHBIX
Ompe3Kax npu peuienuu 3a0ai; XapaxKmepu3osams
83AUMHOE PACNONOJICEHUe NPSAMOU U OKPYICHOCTU,
08yx OKpyosicHocmell. B nosceOnesHotl sicusHu u npu
uzywenuu  Opyeux npeomMemos:  UCHOJb308AMb
OMHOUWIeHUSL OISl peuleHus 3a0ay, GO3HUKAIOWUX 8
peanvHoll  dicusHu. Hzmepenus U GbIYUCTEHUL:
onepuposamv  NpeocmasnieHusMu 0 OJuHe,
naowaou, odveme Kax GelUdUHAMU; NPUMEHIMb
meopemy Ilugpazopa, gopmyrst nrowaou, obvema
NpU petenuy MHO2OUA208bIX 3004y, 8 KOMOPLIX He
6ce OaHHble NpedCmasiienvbl s6HO, aA mpedyiom
BLIYUCTICHUL,  ONepuposamv — Oonee  WUPOKUM
KOUHeCmeoM Gopmyn Oaulbl, niowaou, odwvema,
BLIUUCTIAMb XAPAKMEPUCTIUKU KOMOUHayul gueyp
(OKpyoICHOCIEl U MHO20Y20AbHUKOS) GbIYUCTISND
paccmosHus  Mmexcoy — Queypamu,  npuMeHsImb
mpuzonomempuyeckue hopmyivt 0Jis 6bIYUCTEHULL 8
bonee CNOJNCHBIX CIYHASIX, HPOBOOUMb BbIHUCICHUS]
Ha ocHOge pasHogeruxocmu u
PABHOCOCMABNIEHHOCU,  NPOGOOUMb  NPOCHIbLE
BLIUUCTICHUSI HA 0OBEMHBIX MENAX; (OPMYIUPOSAMb
3a0a4u Ha eblMUCIeHUe ONIUH, NA0uaoell U 006beMos
u pewamsv ux. B nosecednesnoii ocusnu u npu
uzyyeHuu  Opyeux  npeoMemos:  Npo8OOUMb
BLIMUCACHUS HA MECIHOCMU,; NPUMEHAMb (DOPMYIibl
npu  BLIYUCAEHUAX @  CMEMNCHbIX  Y4eOHblx
npeomemax, 8 OKpyodicarowell OelicmeumerbHoOCmu.
Teomempuueckue  nocmpoenusi:  uzobpasicams
2eomempuyieckue Queypvl NnO  MEKCMosoMy U
CUMBOILHOMY ONUCAHUI; C80O00HO ONEPUPOBAmb
YEPMENCHBIMU —~ UHCIMPYMEHMAMU 68  HECLONCHBIX
CYHASX, GLINONHANMb NOCMPOCHUS MPEY2OJIbHUKOS,
npuMeHams  omoeNbHble MemoOobl NOCMPOEHUl
YUpKyiem u JUHelKou u nposooums npocmeiiuiue
UCCNE006aNUs  YUCIA — peulenull;,  uzobpascame
munosvle HIOCKUe Gueypbl u obveMmHble mena ¢

ROMOWbIO npocmenux KOMNbIOMEPHBIX
uHcmpymenmos. B noeceonesHoll dicusnu u npu
usyyeHuy  Opyeux — npeoMemos:  6bINOAHAMb

npocmedwue nocmpoeHus HA mecmHocmu,




U3YYCHHBIX TUIIOB MaTeMaTUYCCKUX 3a;ay;
MIPUBOIUTH MIPUMEPHI MaTeMaTHIECKUX
3aKOHOMEPHOCTEH B OKPYXKaIONICH TeNCTBUTEIbHOCTH
Y TIPOU3BEACHUSIX UCKYCCTBA.

HeoOXo0uMble 6 PpeanrbHOU JICUZHU, OYEeHUBamb
pasmepvl  peanvbHblX  00BbEKMO8  OKPYIICAIOUWEe20
mupa. T'eomempuueckue npeobpazosanus.
onepupoeamy NOHAMUEM ogudicenus u
npeobpazosanusi nododus, e1ademv HpUemMam
nocmpoenus puzyp ¢ UCHOIb308aHUEM OBUINCEHUL U
npeobpazosanuli NOO0OUs, NPUMEHAMb NOJYHEeHHbLE
SHAHUA U ONbLIM  NOCWMPOEHUN 8  CMEJICHBIX
npeomemax U 6  PeaibHbIX  CUMYAYUsIX
OKpYIHCAOWe20 MUpa,; cmpoums ueypy, no00OHY0
OAHHOU, NONL308AMbCA CEOUCMEAMU NO00OUS OIS
000CHO8aHUsL  CcOUCME  ueyp,  NPUMEHAMb
ceolicmea 08udICeHull 011 NPoB8edeHUs. NPOCTNEUUUX
obocHosanull ceoticme @Queyp. B nosceonesrou
JCUBHU U  NPU  U3VHEeHUU Opyeux NnpeoMemos:
NPUMEHSIMb  CEOUCBA OBUNCEHUN U NPUMEHAMb
nooobue 0jisi NOCMpoeHUll U eblyucieHull. Bekmopwi
U KOOpOuHMamvl HA WIOCKOCMU: ONEPUpo8ams
NOHAMUSIMU BEKMOP, CYMMA, PAHOCHb BEKMOPOS,
npoussedeHue GeKmopa Ha HUCTO, Y20l MeHcOy
BEKMOPAMU, CKATAPHOE NPOU3BEOeHUe BEKIMOPOs,
KOOpOuHamsl ~ HA  WIOCKOCHU,  KOOPOUHAMDbL
BEKMOPA,; 8LINOIHAMb  OCUCMEUST HAO BEKMOPAMU
(cnodicenue, GulyUMAaHUe, YMHONCEHUE HA YUCILO),
BLIYUCTIAMb CKATAPHOE NpoussedeHtie, onpeoesims
6 NPOCMEetUUX CIYHASIX V2Ol MedNCOy BEeKMOpamu,
BbINONHAMD paznosicenue sexmopa Ha
cocmasasiiouue, NPUMeHIMsb NOIY4YeHHble 3HAHUS 8
Quzuke, noOAL30BAMLC  YOPMYIOU  BLIYUCTEHUS]
paccmosHus  MexNcoy MOuKaMu No  U38eCHHbIM
KOOpOUHAMAaM, UCHOIb308AMb  YPABHEHUs ¢hueyp
Ol pewlenuss 3a0ay, NPUMEHIMb GeKMOpbl U
KOOpOUHAmbl 0Jis peuleHus 2e0MempuiecKux 3a0ay
Ha @vluucieHue OauH, Yyenos. B nosceouesnoii
JHCUBHU U NpU  U3VHEeHUU Opyeux npeomMemos:
UCTIONL306AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM
onsi pewtenuss 3a0au no ¢usuxe, zeozpagpuu u
opyeum  Y4eOHbIM — NpeoMema. Hcmopus
MAMEMAMUKU: xapakmepuzoeams 6K1a0
BLIOAIOWUXCST  MAMEMAMUKO8 6 Pa3gumue
MamemMamuky U UHLIX HAYYHLIX  obaacmell,
HOHUMAamb poib MamemMamukuy ¢ pazsumuu Poccuu.
Memoovr  mamemamuku: UCHONL3YSL U3YUEHHbLE
Memoowl, npoeooums 00Ka3amenibCmeo,
BbINONHAMb ONPOBEPICEHUE; BLLOUPATND U3VUEHHbIE
MemoObl U UX KOMOuHayuu 0N peueHus

MamemamuidecKux 3a0au; UCNONIL306aMb
mamemamuieckue — 3HaAHUs O ORUCAHUS
3aKoHOMepHOCmell 8 OKpyHCcarowel

O0elCmBUMEeNbHOCMU U NPOU3BEOCHUSX UCKYCCMBA,
npuMeHams npocmetiuiue NPoSpamMmHble Cpeocmad
U IIEKMPOHHO-KOMMYHUKAYUOHHbBLE CUCTEMbl NpU
peuteHuy MamemamuyecKux 3a0ay.




2. COAEP)KXAHUME YYEBHOI'O ITPEJMETA

5-6 KJIACC:
APUDPMETHUKA (175 HACOB)

Hamypanvuvie yucia

- Psin HaTypanbHbIX uncen. JlecsiTuuHas 3anuch HaTypaslbHbIX uncen. OKpyrieHUe HaTypaabHbIX
YUCel.

- KoopauHaTHbIH 1yy.

- CpaBHeHI/Ie HaTypaJbHBIX YHCCII. CrnokeHre W BBIYMTAHHUE HaTypaJlbHBIX YHCCII. CpolicTBa
CJIOKCHHMU.

- YMHOXEHUE M JeJeHHe HaTypalbHbIX uyucesl. CBOWCTBA yMHOXKeHUs. [leieHHe ¢ OCTaTKoOM.
Crenenp 4ucia ¢ HaTypajibHbIM [T0OKA3aTEIEM.

- Jlenutenu U KpaTHbIE HaTypajabHOro yucia. Hambonmpmmii obmmit nenurens. Hanmensinee
obmee kpatHoe. [Ipu3naku nenumocTu Ha2, Ha3, HaS, HA9, Hall.

- HpOCTHe U COCTaBHEIC UyKrcia. Pa3noxkenue yncen Ha IIPOCTBIC MHOXHUTCIIN.

/[pobu

- OObikHOBeHHBIE JpoOu. OcHOBHOE CBOMCTBO apoou. Haxoxkaenwe npoOu OT dwHCIA.
Haxoxnenue umcna mo 3HaueHuto ero apoou. [IpaBunbHblE W HENpaBUIbHBIE APOOU.
CwmenraHHbIe YUCIa.

- CpaBHeHHE OOBIKHOBEHHBIX Jpo0O€il M CMEUIaHHBIX Yucel. ApHQMEeTHYecKHue uuciaa C
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIaHHBIMU YHCIIAMH.

- Jlecatuunble apoOu. CpaBHEHHE U OKpYIJIEHHWE JECSATHUHBIX JpoOei. ApudpmeTnueckue
JecTBUS ¢ AeCATUYHBIMU IpoOsmu. [lpencraBienne qecaTHuHoM 1podu B BUie OOBIKHOBEHHON
IpoOU 1 OOBIKHOBEHHOM B BHJIE A€CATUYHON. beckoHeuHbIe mepuoinyecKue 1ecATHIHbIE APOOH.

Jecsatruunoe npuOIKeHHe 0OBIKHOBEHHOM TPOOH.

- Otnomenue. [IporieHTHOE OTHOIIEHHE NBYX 4Hceln. JleneHue 4ucia B JAHHOM OTHOIICHUHU.
Macira0.

- IIponopuus. OcHoBHOe cBoiicTBO mpomnopuuu. IIpsmas u oOpaTHas HpPONOPLUOHAIIBHBIE
3aBUCHUMOCTH.

- [IpouenTsl. Haxoxaenue nporueHToB oT uncia. HaxoxneHue yucia no ero nporeHTam.
- Pemenne TekcToBbIX 33124 apu(PMETHUECKUMU CIIOCOOaMH.

Payuonanvuvie wucia

- HOJIO)KI/ITGJIBHBIG, OTpULATCIIBHBIC YUCJIa U YUCIIO 0.

- [IpotuBononoxueie yncina. Moayis yuca.



- lenple uncna. PanuonanpHbie uncia. CpaBHEHHE paIlMOHAIBHBIX YHCENl. ApudMETHYECKUE
I[Gf[CTBHSI C pallMOHAJIbHBIMU YHUCJIAMHU. CBOICTBa CIOXEHUA U YMHOKCHHA pallluOHAJIBbHBIX
YuCcel.

- KoopaunaTtnas npsimas. KoopimHaTHas IIIOCKOCTb.

Benuwunwvl. 3asucumocmu M&WCOV seuduHamu

- Equaune! anmuHel, 1otomany, 00béMa, Macchl, BpeMEHU, CKOPOCTH.

- [IprMepbl 3aBUCHMOCTH MKy BennduHamu. [IpecraBiieHre 3aBUCUMOCTEH B BUe GOPMYIL.
Beruncnenus o hopmynam.

Yucnosvie u 6VK6€HHbl€ sulpadicerus. Ypasnerus.

- UucnoBble BbIpaXEHUS. 3HAYEHHE YMCIOBOrO BbIpakeHUs. 1IopsAnok NEeHCTBUI B 4MCIOBBIX
BbIpakeHUsX. bykBeHHbIe BhIpaskeHus. PackpbiTust ckoOok. I1o1o0HbIE ciiaraemble, MPUBEACHNE
noJOOHBIX cinaraeMbiX. DopMyIIbl.

- YpaBHeHnue. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBA ypaBHEHUN. PelnieHre TEKCTOBBIX 3a1a4
C IOMOIIBIO YPaBHEHUH.

Onemenmol cmamucniuku, 6€POAMHOCmMU. KOM6uHam0DHbl€ 3a0a4u.

- Hpe,I[CTaBJ'IeHI/IC JaHHBIX B BUJIC Ta6J'II/II_[, KPYTr'OBbIX U CTOJI0YATHIX Auarpamm, Fpa(bI/IKOB.
- CpeL[Hee apI/I(bMeTI/I‘IeCKOC. Cpez[Hee 3HAa4YCHUC BCIINYHNHBI.

- CnyyaitHoe coObiTHe. J[OCTOBEpHOE M HEBO3MOXKHOE COOBITHSA. BeposTHOCTH ciydaitHOTO
coObITHs. Pemmenne KOMOMHATOPHBIX 3a71a4.

Feomempuuecmte @uZVDbl. HS’M@D@HM}I ceomempudecKux 6eJau4uHr.

- Orpesok. Iloctpoenue orpeska. JlnmHa oTpe3ka, JiomMaHOW. M3MepeHue UIMHBI OTpeE3Ka,
IIOCTPOEHNE OTPE3Ka 3aJaHHON JUIMHBL. [Ilepumerp MHOroyronsHuka. Ilnockocts. IIpsamas. Jlyy.

- Yron. Buasl yrnoB. I'pagycHas Mepa yria. M3mepeHue u MOCTPOEHHE YTJIOB C MOMOIUIBIO
TPaHCIOPTHPA.

- [Ipsamoyronenauk. KBagpar. TpeyronsHuk. Bunbl TpeyronbHukoB. OKpYyKHOCTh U Kpyr. [JnuHa
OKPY’KHOCTH.

- PaBenctBo ¢uryp. Ilonstue u cBoiictBa miomaau. [lnomans npsMoyroabHUKa M KBajapaTa.
[Tnomans kpyra. Ock cuMMeTpun PUTYPHI.

-  Harmsanaele  mpencrtaBieHHs O MPOCTPAHCTBEHHBIX — (UIypax:  IPSIMOYTOJIbHBIN
napajenenunen, Ky0, nupamMuia, LOWIMHAP, KOHYyC, Imap, cdepa. IIpumepsr pa3BépTok
MHOTOTPaHHHUKOB, WIMHJpa, KoHyca. [loHsaTHs u cBoiictBa 00bEMa. OOBEM NPSIMOYTOJIILHOTO
napaenenunena u Kyoa.

- BsaumnHoe pacmnonoxenue nByX mpsambIx. [lepnenaukynspheie npsmble. [lapannenbHble
npsiMbIE.



- OceBas U LIeHTpaIbHasi CHMMETPHH.

Mamemamuka 6 UCmopu4ecKom pazeumul.

Pumckas cucrema cuncienus. [lozunmonnsie cucremsl cuncienus. O6o3nadenue nudp B
Hpesneit Pycu. CtapunHbie Mepbl JJIMHBL. BBeneHne MeTpa Kak eAMHUIlY JJIMHbL. MeTpudeckast
cucrema mep B Poccun, B EBpornie. Mctopust popmMupoBanusi MaTeMaTHUECKUX CUMBOJIOB. [lpoOu
B BaBunone, Erunre, Pume, Ha Pycu. OTkpbITHE ACCATHYHBIX apoOeil. Mup mpoCThIX YHCEl.
3osotoe ceuenue. Yucno Hynb. [losgBieHne oTpuiaTeabHbIX YHCEI.

7 KJIIACC
AJITEBPA 7 KJIACC (105 ygacoB)
Buipaoicenus, moocoecmsa. Ypasnenus.

UucnoBble BBIpaKEHUS ¢ NepeMeHHbIMH. [Ipocreiimme mpeoOpa3oBaHUS BbIPAKCHHIA.
VYpaBHeHue, KOpeHb ypaBHEHHs. JIMHEWHOE ypaBHEHHE C OJHOW NEpeMEHHOW. Pemenne
TEKCTOBBIX 3a/lad METOJIOM COCTaBJi€HUsl YypaBHEHUU. CTAaTUCTUUYECKHUE XapaKTEPUCTUKH.
OcHOBHas 1enb — CHUCTEMaTH3UpPOBaThb W OOOOIIMTH CBEIEHHS O TPeoOpa3OBaHUIX
anredpanvyeckux BHIPAKEHUH U pEIIeHUN ypaBHEHUN C OHON TIepEeMEHHOM.

DyHxyuu

Oyukuus. O6macte onpeneneHuss (yHKUMU. BpluucieHune 3HaueHUM (QYHKIUU IO
dopmyine. I'padux pynxiuu. [Ipsimas nponopuroHaabHOCTh U e€ rpaduk. JIuHeiHas dyHkuus u
e€ rpaduk. OCHOBHas IeNTb — O3HAKOMHUTH YYAIIMXCS C BXHEUIMMHU (DYHKIMOHAITBHBIMU
HNOHATUSAMMU U C rpad)uKaMu MPSMON IPONOPLUOHATBHOCTH U IMHEHHOM (hyHKIIMK 00IIero BUa.

Cmenenns ¢ HamypailbHblM nokasameiem

CreneHs ¢ HaTypaJabHBIM [TOKa3aTenaeM U €€ cBoiicTBa. OqHowieH. @yHKIMH y = X* y = X°
u ux rpaguku. OCHOBHas 1Li€Jb — BhIpa0OTaTh YMEHUE BBINOIHATH JEHCTBUS HaJ CTETIECHAMHU C
HaTypaJIbHBIMH I10KA3aTEISIMHU.

MHnozounenwvi

Mnuorounen. Crno)keHue, BbUWTAaHUE U YMHOXXEHHE MHOTro4WwIeHOB. PasnoxeHnue
MHOTOYWJIEHOB Ha MHOXXUTeNU. OCHOBHas 11elb — BBIPA0OTAaTh YMEHHE BBINOJHATH CIOKEHHE,
BbIUHMTAaHUE, YMHOKEHUE MHOTOWIEHOB M Pa3I0’K€HNE MHOTOYWIEHOB HA MHOKHUTEIH.
Dopmynvl COKPAUWEHHO20 YMHOIHCEHUS.

(a £ b)*> = a? + 2ab +b?, (atb)® = a® + 3a’b +3ab* + b’ (a + b)(a> + ab +b*) = a* £ b>.
[Tpumenenue Gopmysa COKpalIEHHOTO YMHOXKEHHS B MPEOOpPa3OBaHUAX LENbIX BbIPAXKEHUH B

MHOT'OYJICHBI 1 B PA3JIO’KCHUU MHOT'OYJICHOB HAa MHOXXHUTCIIN.

Cucmembl TUHEUHbIX YDABHEHUL



Cucrembl ypaBHeHUU. PemieHue cHCTEMBl JBYX JIMHEWHBIX YpPaBHEHUU C AByMS
NEPpCMCHHBIMU MU €ro recoOMCTPUYCCKAass HWHTCPIIPpCTALUA. Perrenuie TeKCTOBBIX 3aa1a4 METOAOM
cocTaBlieHUs! cucTeM ypaBHeHUH. OCHOBHas Ielb — O3HAKOMUTH YYaIIMXCA CO CIOCOOOM
pELICHHUs] CUCTEM JIMHEHHBIX YpaBHEHHMH C JBYyMs IEPEMEHHBIMHU, BbIpAOOTAaTh YMEHHUE pellaTh
CUCTEMbI ypaBHEHUI U MPUMEHSITH UX MPU PEIICHIUH TEKCTOBBIX 33/1a4.

IToBTOpEeHue
I'EOMETPUA 7 KJIIACC (70 yacoB)
Hauanvuvie 2ceomempuueckue céedenus

[Ipocreiimume reomerpuyeckue GUrypbl: mpsiMasi, TOUKa, OTPE3OK, Jyd, yroi. Ilonsrue
paBeHCTBa reomeTpuueckux (uryp. CpaBHeHHE OTPE3KOB U YIioB. MI3MepeHrne OTpe3KoB, JAIHHA
oTtpe3ka. M3mepeHue yrioB, rpagycHas mepa yria. CMeXHble M BEPTHKAJIbHBIE YIJIBI, HX
cBoictBa. llepnennukynspueie mnpsimbie. OCHOBHasg I€JIb — CHCTEMAaTHU3UPOBATh 3HAHUS
yyanmxcs O TNPOCTEHIINX TeoOMEeTpUYecKHMX (urypax M HX CBOWMCTBAaX; BBECTU IOHATHE
paBeHcTBa duryp. B maHHOW TeMe BBOISATCS OCHOBHBIC F€OMETPHYCCKHE TMOHSATHS M CBOWMCTBA
MPOCTEHIINX TE€OMETPUYECKUX (PUTYp HA OCHOBE HATIIATHBIX MPEICTABICHUN ydalluXcs MyTeM
00001IeHNsT OYEBUIHBIX MU M3BECTHBIX U3 Kypca MaTEeMAaTHKU |—O6 KIIACCOB F€OMETPHYCCKHUX
dakroB. [loHaTHe akcHOMBI HA HaYaJIbHOM dSTane OOy4eHUs HE BBOAUTCS, U CAMH aKCHOMBI HE
dbopMymupyroTcs B SBHOM BHIE. HeoOXoauMbie MCXOMHBIC TOJIOKEHHUS, HA OCHOBE KOTOPBIX
M3Y4YaloTCs CBOWCTBAa TeOMETpUUYECKUX (GUTYyp, TPUBOAATCS B oOmUcaTeNbHOH (dopme.
[IpuHUIMTIMATFHEIM  MOMEHTOM JAaHHOM TEMbI SBJISICTCS BBEJCHUE TIOHATHS PaBEHCTBA
reOMEeTPUUYECKUX (PUTyp HA OCHOBE HATJISIIHOTO MOHSTHS HallokeHus. OmpenerieHHOe BHUMaHUe
JIOJDKHO YIEIATHCS MPAKTUUECKUM MPHIIOKEHUSM T€OMETPUUCCKUX TTOHSATHH.

Tpeyeonvruku

TpeyronbHuk. IIpu3Haku paBeHCTBA TpPEYrOJAbHUKOB. llepneHaukyisasp K IIpsAMOM.
Menaunanbl, OMCCEKTPUCHI U BBICOTHI TPEYrojbHUKA. PaBHOOEIpEHHBI TPEYroJbHUK U €ro
CBOICTBA. 3a/1a4y HA IMOCTPOEHHUE C TIOMOIIBIO LIUPKYJIA U JuHENHKH. OCHOBHAs LI€Jb — BBECTHU
MOHSTHE TEOPEMBI; BbIpaOOTAaTh YMEHHE J0Ka3bIBATh PABEHCTBO TPEYTOJBHUKOB C MOMOUIbIO
U3Y4YEHHBIX ITPU3HAKOB; BBECTH HOBBIN KJIACC 3aJ1a4 — Ha IIOCTPOEHUE C NMOMOIIBIO [UPKYIA U
nuHelku. Ilpu3Haku paBeHCTBa TPEYrOJIbHUKOB SIBIISIFOTCSI OCHOBHBIM pa0OYUM ammapaToM
BCEro Kypca reomerpuu. JlokazaTenbCTBO OoJbIIeN 4YacTH TEOPEM Kypca M TaKXkKe pelIeHue
MHOTMX 3a/Ja4 IIPOBOJUTCA IO CJIEAYIOIIEH CXeMe: IIOMCK paBHBIX TPEYrOJbHUKOB —
000CHOBaHME UX PABEHCTBA C MOMOIIBIO KAKOIO-TO MpH3HAKa — CJIEJCTBHS, BBHITEKAIOIIUE U3
paBEHCTBA TPEYrOJIBHUKOB. IIpuMeHeHNEe NMPU3HAKOB PaBEHCTBA TPEYTIOJBHUKOB MPU PELICHUHU
3a7a4  JaeT BO3MOJKHOCTH IIOCTEIIEHHO HAaKaIUIMBaThb OIBIT IPOBEIEHUSA J0KA3aTEIbHBIX
paccyxaeHnii. Ha HawanbHOM »JTane wW3ydeHHWs W IPUMEHEHHs IIPU3HAKOB PaBEHCTBA
TPEYroJbHUKOB 11E€71€CO00pa3HO NCIOIB30BATh 33aYH C TOTOBBIMU YEPTEKaAMH.

[TapannensHble NpsMble

Ipusnaxu napannenoHocmu npsamvix. Axcuoma napannenvnvix npawwvix. Ceolicmea
napannenvrolx npamvix. OCHOBHAs LEJIb — BBECTU OJHO M3 BAKHEWIINX MOHSITHUN — IOHATHE
napajyieNIbHBIX MPSAMBIX; 1aTh IIEPBOE MPEACTaBICHHE 00 aKCHOMaX U aKCHOMaTHYECKOM METOJIe
B T€OMETPHUH; BBECTU aKCHOMY MapaJuIeNIbHBIX MpsAMBIX. [Ipu3Haku m cBOWCTBa NapayienbHBIX
OpSMBIX, CBSI3aHHBIE C YIJIaMH, OOpa30BaHHBIMU NPU TNEPECEUCHHM IBYX MPSAMBIX CEKyIei
(HaKpecT JeXallMMH, OJHOCTOPOHHMMHM, COOTBETCTBEHHBIMM), IIHPOKO HCIIONB3YIOTCS B
JaNbHEHIIeM TpPU M3YYEHUU YeThIPEXYTOJIbHUKOB, MOJOOHBIX TPEYTOJILHUKOB, NPU PEIICHUH
3a[a4, a TAKXKE B Kypce CTEPEOMETPHH.



CoomHoutenuss MedxHcoy CMmopoHaMU U YeLaMu mpey2oibHUKA.

CymMma yrioB TpeyroyibHUKa. COOTHOIIEHHE MEKYy CTOPOHAMH U YIJIAMH TPEYTrOJIbHUKA.
HepaBenctBo TpeyrosnbHuka. IIpsMoOyrosibHblE TpEYroJbHUKHM, HMX CBOWCTBA M IPU3HAKU
paBeHcTBa. PaccTosiHue OT TOYKHM 10 nmpsMoi. PaccrosiHne Mexay napajuiebHBIMU MPSIMbBIMU.
[ToctpoeHne TpeyrosbHMKa MO TpeM 3yieMeHTaM. OCHOBHas L€llb — pPacCMOTPETh HOBBIE
WHTEPECHbIE M BAKHBIE CBOWCTBA TPEYrOJILHUKOB. B NaHHON TeMme AOKa3blBaeTCs OJHA W3
BaXHEHMILINX TEOPEM I'€OMETPUU — TEOpPEMA O CYMME YIJIOB TpeyroibHuKa. OHa MO3BOJISET 1aTh
KJIaCCU(UKALIMIO TPEYTOJIBbHUKOB IO yriiaM (OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJIbHBIH),
a TakXe YCTaHOBUTb HEKOTOpbIE CBOWCTBA M IPU3HAKA PABEHCTBA MPSMOYTOJIbHBIX
TpeyroiabHUKOB. [IoHsTHE paccTOsSHUSA MeXAy NapajuleIbHbIMU MPSMBIMH BBOJIUTCS HA OCHOBE
JIOKa3aHHOW MPEBAPUTENBHO TEOPEMBI O TOM, YTO BCE TOUKHM KAXKIOM U3 JIBYX HapajlIeIbHBIX
IPSIMBIX PABHOYJAJEHBI OT APYrol MpsAMON. JTO NOHSTHE UIPAET BAXKHYIO POJIb, B YACTHOCTHU
UCIIONIB3YETCsl B 3ajJayax Ha mnoctpoeHue. [lpu pemeHnu 3amady Ha MocTpoeHHE B 7 Kilacce
CJIEyeT OTPaHUYUTHCS TOJBKO BBIMOJIHEHUEM M OMHCAHUEM MOCTPOCHHS HCKOMOU (urypsl. B
OTJENBHBIX CIIy4asX MOXHO IIPOBECTM YCTHO aHaJIM3 U JI0KAa3aTEIbCTBO, a JIJIEMEHTHI
MCCJIEJOBAHMSI TOJIKHBI IPUCYTCTBOBATH JIUIIIb TOTJa, KOI/Ia 3TO OTOBOPEHO YCIOBUEM 3aauu.

Tloemopenue. Pewenue 3adau

OcHoBHas uensb. [loBroputh, 3akpenuTh 1 00001KUTh OcHOBHBIE 3Y H, nosryueHHbIe B 7 Kiacce.

8 KUIACC
AJITEBPA 8 KJIACC (105 gacos)
Payuonanvusie opoou

Panmonansnass  apo6b.  OcHoBHOe  cBoiicTBo  apoOu.  CokpareHue — apoOeil.
ToxaecTBeHHbIE IPE0Opa30BaHusl pallMOHAIBHBIX BhlpakeHU. OyHKIuUsA y= k/x u e€ rpaduxk.
OcHOBHasi 1ieJib — BBIPA0OTaTh YMEHHE BBINOJHITH TOXJICCTBEHHBIC IPEOOpa3oBaHUs
panuoOHaJIbHBIX BBIpa)KeHPIﬁ.

Keaopammnuie kopnu

[TonsTe 06 uppanuoHanbHbIX uynciaax. OOmue CBEACHUS O JAEHCTBUTEIBHBIX YMCIIaX.
KBanpathslit kopeHb. [loHsATHE 0 HAXO0XJIEHUN MPUOIHKEHHOTO 3HAUEHUs KBAJIPATHOTO KOPHSI.
CpoiicTBa KBaapaTHbIX KOpHeW. I[IpeoOpa3oBaHusi BbIpaXXeHHH, cOAepXalluX KBaJpaTHbIC
KopHU. DyHKIUA y = VX, ed cBOWCTBA M rpa¢puk. OCHOBHasg 1L€Jdb — CHCTEMATHU3UPOBATH
CBEICHMSI O pALMOHAIBHBIX YHCIaX M JaTh MpeAcTaBlieHue 00 HppalloOHaJIbHBIX YHUCIAX,
pacuIMpuB T€M CaMbIM IOHSTHE O YHUCIE; BBIPAOOTaTh YMEHHUE BBINOJIHATH MPeoOpa3oBaHUs
BBIPAKEHUM, COAEPKAIUX KBAIPATHBIE KOPHH.

Keaopammnuvie ypasnenus

KBanpatHoe ypaBHeHue. @opmyna KOpHEH KBaJIpaTHOrO ypaBHeHUs. PemieHue
paloHalIbHBIX ypaBHeHUH. Pemenue 3ajad, NpUBOAAIIMX K KBaJpaTHBIM YypaBHEHUSM U
IOPOCTEHIIMM pallMOHAJIBHBIM ypaBHEHUsIM. OCHOBHasi IieJib — BbIpabOTaTh yMEHHUS pellaThb
KBaJIpaTHbIE YPAaBHEHUS U MPOCTEUIINE palliOHAIbHBIE YPaBHEHUS U IPUMEHSTh X K PELICHUIO
3azad.

Hepasencmesa



HucnoBble HEpABEHCTBA U UX CBOMCTBA. [loYIeHHOE CIIOKEHHE U YMHOKEHUE YUCITOBBIX
HepaBeHCTB. [lorpemHoCcTh M TOYHOCTH NpuUONKeHHS. JIuHEHHbIE HEpaBeHCTBAa C OJHOU
nepeMeHHo U ux cucrteMbl. OCHOBHAsl 1LEdb — O3HAKOMUTH YYalIUXCS C MPUMEHEHUEM
HEPAaBEHCTB Ul OIICHKM 3HAUYCHUN BBIPAXKCHUM, BbIpaOOTAaTh YMEHHE pellaTh JIHHEHHbIe
HEPaBEHCTBA C OAHOU IIEPEMEHHOM U UX CHUCTEMBI.

Cmenens ¢ yejbiM nokasamenem. Dnemenmuol cmamucmukiu.

Crenenb ¢ 1EIbIM MoOKazaTesneM U e€ cBoiicTBa. CTaHIapTHBIM BUJ uKcia. HavanbHbie
CBEICHHSI 00 OpraHU3aluy CTATUCTUYECKUX UCCIICIOBAHUH.
OcHOBHas 11eJIb — BBIPAa00TaTh YMEHHE MPUMEHATH CBOMCTBA CTEIICHU C IIEJIBIM IOKa3aTeIeM B
BBIUMCIICHUSIX W TIPEo0pa3oBaHUAX, CPOPMUPOBATHL HAYaIbHBIC MPEACTABICHHUS O cOope u
TPYNIUPOBKE CTATUCTHUECKUX JaHHBIX, UX HATJSAHONW MHTEPIIPETALIUU.

Ilosmopenue

8 KUIACC
T'EOMETPHA 8 KJIACC (70 HACOB)
Iloemopenue
Yemvipexy2onvHuxu

MHOroyroiabHuK, BBITYKJIBI MHOTOYTOJIBHUK, 4YeThIpEXyroybHUK. Ilapamnenorpamm, ero
cBoiicTBa M mpu3Haku. Tpamenus. [IpsmoyroabHUK, poMmO, KBaapar, ux cBoiictBa. OceBas u
OCHTpaJIbHAsA CUMMCTPHHU. ]_IGJ'IBZ HU3YUUTh HauboJjiee BaKHbBIE BUJbl YCTBIPEXYTOJIbHUKOB —
napaujenorpaMM, IpsMOYTOJIbHUK, poMO, KBaJpat, Tpaneluto; 1aTh MpeicTaBleHne o (urypax,
o0Jaiaomux oce- BOM WIM LIEHTpaJbHOM cuMMeTpuel. Jloka3arenbCcTBO OOJBUIMHCTBA TEOPEM
JAHHOW TEMBl M pEIIEHUs MHOTMX 3aJad IpPOBOAATCS C TOMOINBIO IPU3HAKOB pPABEHCTBA
TPECYIrOJILHUKOB, IIO3TOMY IIOJIEC3HO HUX IOBTOPUTHb, B Ha4YaJIC HN3YUCHUA TCMBIL. OceBasg u
LEHTpaJlbHas CHUMMETPUU BBOJATCS HE Kak INpeoOpa3oBaHHE IIJIOCKOCTH, a Kak CBOWCTBa
TCOMETPHUICCKUX (1)I/Il“yp, B YaCTHOCTH YCTBIPCXYI'OJLHUKOB. PaCCMOTpeHI/Ie OTUX TOHATHH KakK
JBUKEHHH IIJIOCKOCTU COCTOMUTCA B 9 Kiacce.

ITnowaoew.

Ilonarne 1ulOmM@AXM MHOrOyrojapHuka. Ilnomanu mnpsMOyronbHUKa, mapajiesorpaMmma,
TpeyrojibHuKa, Tpaneuuu. Teopema [Tudaropa. Llens: pacmupuTes U yriyOuTh MONTYYEHHbBIE B 5—
6 Kiaccax NpeACTaBICHUS OOydaroUmMxcss 00 M3MEPEHHH W BBIYMCICHUH IUIOIIAJCH; BBIBECTH
(GopMynbl momaneld NpsMOYroJIbHUKA, MapajjiesorpaMMma, TPEYrolbHUKA, TPAleltu; J0Ka3aTh
OJIHY W3 TJaBHBIX TeopeM reomerpun — Teopemy lludaropa. BeiBon Gopmyn 1 BeIYHMCICHUS
IJIOMIAJEH IPSIMOYTOJIBHHKA, TapaJlJIeorpaMma, TpeyrojJbHUKa, TPAIlEIMA OCHOBBIBAETCS HA IBYX
OCHOBHBIX CBOMCTBaXx ILIOIIAAEH, KOTOPBIE IPUHUMAIOTCS UCXOMs U3 HAIIAJHBIX NIPEACTaBICHUM,
a TaKke Ha (opMylie IOy KBaapara, 000CHOBAHNUE KOTOPOH HE ABISETCA 00s3aTEIbHBIM IS
oOyyaromuxcs. HerpaaunmoHHOW A IIKOJBHOTO Kypca sBIsieTCs Teopema 00 OTHOILICHHU
IJIOMIAJEH TPEYroJbHUKOB, UMEIOIIMX 0 paBHOMY yriry. OHa IMO3BOJII€T B JAJbHEMIIEM JIaTh
IPOCTOE JIOKA3aTEeIbCTBO NPU3HAKOB TOJOOMS TPEyrojpHUKOB. B 3TOM cocToMT OgHO U3
IPEUMYIIECTB, OOYCJIOBIEHHBIX paHHUM BBEJICHHEM MOHATHs Iulomaau. JlokazaTesnbCTBO



teopembl Iludaropa ocHoBbIBaeTCS Ha CBOWCTBax mmiIom@aae u Qopmynax mis ToIomanei
KBaJpaTa W NPSIMOYrojibHUKA. J[OKa3bIBaeTCsl Takke Teopema, oOparHas teopeme Iludaropa.
[TogoGHBIE TPEYTONBHUKH.

TlooobHble mpeyeonbHuKU.

[Ipu3naku nomoOust TpeyrodbHUKOB. [IprMeHeHue Mmomodust K JOKa3aTeIbCTBY TEOpEM U
pewenuto 3a1a4. CUHyC, KOCUHYC M TAHT€HC OCTPOI0 yIJia MPsIMOYIOJIbHOTO TPEYyrojabHuKa. Llenn:
BBECTHU IOHSATUE MOJOOHBIX TPEYroJbHUKOB; PACCMOTPETh MPU3HAKU MOJ00USI TPEYrOJbHUKOB U
UX MPUMEHEHHUS; CAeNIaTh MEepPBbIil Iar B OCBOCHUU YYAIIUMUCS TPUTOHOMETPUUECKOIO ammnapara
reomerpun. Ompenenenne MOJOOHBIX TPEYTOJIBHUKOB JAeTCs HE HAa OCHOBE IMPEOOpazoBaHHS
noodusi, a yepe3 paBeHCTBO YIJIOB U MPOMOPIUOHAIBLHOCTb CXOACTBEHHBIX CTOpOH. [Ipu3Haku
NoJ00UST TPEYTOJIbHUKOB JIOKA3bIBAIOTCS C IOMOINBIO TEOPEMbl 00 OTHONICHWM IUIOIIAAEH
TPEYroJIbHUKOB, UMEIOIIUX [0 paBHOMY yriy. Ha ocHOBe mpu3HAKOB MOA0OMS JOKa3bIBACTCS
TEOpeMa O CpEJHEHl JMHUM TPEYrojibHUKA, YTBEP)KIECHUE O TOYKE IEPEeCceUeHUus MeAuaH
TPEYroJbHUKA, a TAaKXKEe JBAa YTBEPXKACHUS O MPOMOPLHOHAIBHBIX OTPE3Kax B MPSMOYTOJIbHOM
TpeyroipHuKe. [laeTcs mpeacraBieHWe O MeTone TMOAOOMS B 3aJadax Ha IOCTpoeHue. B
3aKJIFOUYEHUE TEMBI BBOJSITCS 3JIEMEHTHl TPUTOHOMETPUU — CUHYC, KOCUHYC U TAHT€HC OCTPOro
yria npsiMOyrojbHOr0 TPEYroJbHUKA.

Oxpyorcnocm.

B3anMHOe pacniosoxkenue npsMor U okpykHocTH. KacarenpHas K OKpYy>KHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BHHMCAaHHBIE YIUIbl. YeTblpe 3aMeyaTellbHbIE TOYKH TPEYrOJbHUKA.
Bnucannas u onucanHas okpyxHocTu. Llenb: paciiupuTh cBeieHus 00 OKPYKHOCTHU, IOJTyYEHHbIE
y4yaluMucs B 7 Kiacce; U3y4yuTb HOBbIE (DAaKThl, CBA3aHHBIE C OKPYXXHOCTHIO; IO3HAKOMMTH
00y4aroluXcsl ¢ YeThIpbMS 3aMedaTelbHBIMU TOUKaMM TPEYrojbHUKA. B naHHON Teme BBOAUTCS
MHOI'O HOBBIX IOHATHH M PacCMaTpUBAETCS MHOIO YTBEPXKACHUH, CBA3AHHBIX C OKPYKHOCTBIO.
Jlns ux ycBOEHHUS ClIeyeT yAeNIUTh OOJbIIoe BHUMAHHUE PELICHUIO 3a7a4. Y TBEPKIECHUS O TOUKE
nepeceyeHust OMCCEKTPHUC TPEYTroJbHUKA U TOUYKE MEPECEUECHUs] CepeIMHHBIX MEPIEHANKYISPOB K
CTOPOHAM TPEYToJIbHUKA BBIBOJATCS KaK CIIEJCTBUS U3 TEOPEM O CBOWCTBAaX OMCCEKTPHCHI yria U
CEpPEIMHHOIO NEPHEHANKYIIAPA K OTPE3Ky. Teopema 0 TOYKE IepeceYeHus: BBICOT TPEYroJIbHUKA
(MM ¥MX TPOJOHKEHMH) JOKa3bIBaeTCsl C MOMOUIbIO YTBEPXKICHHS O TOYKE IepeceueHust
CepeIMHHBIX MeprneHAuKyniapoB. Hapsay c¢ Teopemamu 00 OKpYXHOCTSX, BIMCaHHOH B
TPEYTrOJIbBHUK M OIMCAaHHOM OKOJIO HEro, paccMaTpHUBAKOTCS CBOMCTBO CTOPOH OIKMCAHHOTO
YETBIPEXYTOJBbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEX YT OJILHUKA.

lloemopenue.

Pemenne 3amau. Ilens: IloBTOpeHme, 0000IIeHHEe W CUCTeMaTH3alMs 3HAHWH, YMEHHH U
HaBBIKOB 3a KypC T€OMETPHUH § Kilacca.

9 KJIACC
AJITEBPA 9KJIACC (105 uacos)
Bseoenue

Cesoticmsa gynxyuii. Keaopamuunas ¢hynxyus.



Oynkiusa. CpoiictBa (yHkuuil. Ksanmpatueii TpéxuwieH. Pa3znoxkeHue KBaJpaTHOTO
TpéxuneHa Ha MHOxuTenu. Oynkmus y = ax?> + bx +c, e€ cpoiictBa u rpadux. CreneHHas
¢ynkuus. OcHOBHasg IeNb — pACHIMPUTh CBEACHUS O CBOWCTBaX (YHKUUH, O3HAKOMUTH
yyalxcs co CBOMCTBaMU U rpaKOM KBaJApaTUUHON (HYHKIUH.

Ypasnenus u nepasencmea c 00HOU nepemenHol

Lensble ypaBHenus. [pobHble panmoHanbHble ypaBHeHUS. HepaBeHcTBa BTOpOM CTeneHU
¢ oJHOM mepeMeHHo#. MeTton uHTepBaioB. OCHOBHAS L€ — CUCTEMATU3UPOBATh U 000OIIUTH
CBEJICHHSI O PEIICHUHU IETBbIX U JAPOOHBIX PAIMOHAIBHBIX YPaBHEHHH C OAHOW MEPEMEHHOM,
chopMupoBaTh YMEHHE pelIaTh HEPABEHCTBA BUa ax” +bx +c > 0 ax? +bx +c¢ < 0, rae a#0

Ypasuenus u nepasencmea c 08yms nepemenHviMU

VYpaBHeHHEe C JABYMS MEpeMeHHBIMH U ero rpaduk. CucremMbl ypaBHEHHH BTOPOM
cTerneHU. PelleHne 3azad ¢ NOMOLIBIO CHCTEM YpAaBHEHMM BTOpoil creneHu. HepaBeHcTBa c
JBYMsI NEPEMEHHbIMM W HX cucteMbl. OCHOBHas 1Le€db — BbIPAOOTaTh YMEHHUE peIlaTh
IIPOCTEHINE CHUCTEMBI, COACpXKAILUE YPABHEHHE BTOPOW CTENEHU C JBYMS NEPEMEHHBIMHU, U
TEKCTOBBIE 33/1a4¥ C IIOMOILBIO COCTABIICHUS] TAKUX CUCTEM.

IIpoepeccuu

Apudmernueckas u reomerpuyeckas nporpeccund. dopmyna n- oro WwieHa U CyMMBI
HEPBBIX N WIEHOB porpeccuu. beckoHeuHo yOpIBaroIasi reoMeTpudecKas Mporpeccus.
OcHoBHasi 1eNnb- JaTh MOHATUS 00 apUPMETHUYECKOM U TeOMETPUUECKOM IpOrpeccusx Kak
YHCJIOBBIX MOCJIEI0BATENIEHOCTAX 0COO0T0 BUA.

Inemenmvl KOMOUHAMOPUKU U MEOPUU BEPOAMHOCIEN.

KomOunatopHoe  mpaBuwino  ymHOXeHHs.  IlepecTaHoBKM,  pa3MelIeHMs,  COYETaHMUS.
OTtHocHTENbHASI YACTOTA U BEPOSITHOCTD CIIY4allHOTO COOBITHS.

OcHoBHasl 11€7b — 03HAKOMUTH YYalllUXCs C MOHATUAMU NIEPECTAHOBKH, Pa3MEILIECHHS, COUETaHuUs,
U COOTBETCTBYIOIIMMH (HOpMYyJIaMU JJIsl MOJACYETAa MX YMCIA; BBECTU MOHATUS OTHOCHUTEIbHON
YaCTOTHI U BEPOSITHOCTH CITy4ailHOrO COOBITHSL.

lloemopenue.

9 KJIACC
T'EOMETPHA 9KJIACC (70 uacos)
lloemopenue
Bexmopwi. Memoo koopounam.

Ilonsatue Bexropa. PaBeHcTBO BeKkTOpoB. ClOXKEHHME M BBIUUTAHUE BEKTOPOB. YMHOXKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BeKTopa Mo JBYM HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTs
BekTopa. I[IpocTeiimne 3a1aun B KoopaAuHaTax. Y paBHEHUS OKPYKHOCTH U npsMoi. [Ipumenenue
BEKTOPOB M KOOPAMHAT IpHU pemeHuH 3anad. OCHOBHas €Nl — HAyYUTh y4allluXcs BBIIOJIHSATH
JecTBUS HaJl BEKTOPAMH KaK HAIPaBJICHHBIMH OTPE3KaMH, YTO BaXKHO JIJIsl IPUMEHEHUS] BEKTOPOB



B (pU3UKE; MO3HAKOMUTb C HCIIOJIb30BAHUEM BEKTOPOB M METOJAa KOOPAMHAT MpPH pPEIICHUH
FeOMETPUYECKUX 3ajad. BekTrop ompenensercs Kak HalpaBiICHHBIM OTPE30K U JEHCTBHUS HaJ
BEKTOpaMM BBOJATCS TaK, KaK 3TO NPHUHATO B (U3UKE, T. €. KaK JIEHCTBUSA C HaIpaBICHHBIMU
orpeskamu. OCHOBHOE BHUMAaHHE JOJDKHO OBITH YIEJIEHO BBHIPAOOTKE YMEHHS BBIIIOJIHSITD
olepalMyd HaJd BEKTOpaMu (CKJIaJblBaTh BEKTOPbl IO IpaBUJIaM  TPEYroJIbHUKAa U
napajieiorpaMMa, CTPOUTh BEKTOP, PABHBIM PAa3HOCTHU JIBYX JAaHHBIX BEKTOPOB, a TaKXKe, BEKTOD,
paBHbII POM3BEACHUIO JTAHHOI'O BEKTOpa Ha JlaHHOe uucio). Ha mpuMepax moka3bplBaeTcs, Kak
BEKTOPhl MOTYT NPHUMEHSTHCS K pEIICHUI0 TeOoMeTpUYecKHX 3amad. JlemoHcTpupyercs
3¢ (}eKTUBHOCTh NMPUMEHEHU (GOpPMYIN [Uld KOOpAUHAT CEpPEeIUHbl OTPE3Ka, PACCTOSHUS MEXIY
JBYMsl TOUKaMH, YPaBHEHUS OKPYXHOCTH U MPSIMON B KOHKPETHBIX FT€OMETPUYECKUX 3a/1a4ax, TEM
caMbIM JaéTcsi TpEACTaBICHHE 00 HM3YYCHHH TEOMETPUYECKHUX (UTYp C IOMOIIBI0 METO/a
anreopsol.

CoommuouieHus: mesHcoy CmopoHamu U y2iamu mpey2oibHUKa.

CkansipHoe npousBencHHE BekTopa. CHHYC, KOCHHYC M TaHI€HC yria. TeopeMbl CUHYCOB U
KOCUHYCOB .Pemienue TpeyronbHUKOB. CKalsipHOE NMPOU3BEAECHUE BEKTOPOB U €ro NPUMEHEHHE B
reoMeTpuueckux 3agadax. OCHOBHas LeNb — Pa3sBUTh YMEHHUE ydalluXcs MPUMEHSTH
TPUTOHOMETPUUECKUH amlmapaT MpU pelIeHUH reoMeTpuyeckux 3anad. CUHYC U KOCHHYC JIF000r0
yraa ot 0 no 180 BBOIATCS ¢ NOMOIIBIO €IMHUYHON IOJIYyOKPYKHOCTH, JOKa3bIBaIOTCSI TEOPEMBI
CHHYCOB M KOCHHYCOB M BBIBOJIATCS €m€ onHa (opMyna IUIOUIaTd TPEyrojbHHUKa ( IOJIOBHHA
IPOM3BEACHUS JIBYX CTOPOH Ha CHHYC yIja MeXIy HUMH). DTOT ammapar HOpUMEHseTcs K
pemeHno TpeyroibHUKOB. CKalsipHOE NPOM3BEACHHUE BEKTOPOB BBOJUTCA Kak B (pusmke
(mpousBeeHHE AJIMH BEKTOPOB HAa KOCHMHYC yrja MexJ1y HumM). PaccmarpuBaroTcs cBoiCTBa
CKaJIIPHOTO IPOU3BENIECHUS U €ro MPUMEHEHUE IIPU PELIEHUH FeOMETpUUecKUuX 3aaad. OCHOBHOE
BHUMAaHHUE CJIEAYyeT YIEeIUTh BIpa0OTKE IPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPUUYECKOTO
anmnapara Ipy pelieHUU NreOMETPUUYECKHUX 3a]1a4.

Jnuna okpyscnocmu u niowaos Kpyaa.

[IpaBuibHbIE ~ MHOrOYroiabHUKH.  OKpYXHOCTH,  ONHUCAaHHas  OKOJIO  MPaBUIIBHOTO
MHOIOYrOJbHUKa BNHCaHHas B Hero. IlocTpoeHne NpaBWIBHBIX MHOIOYrOJbHUKOB. JlinHa
okpyxHoctu. Ilnomane xpyra. OcHOBHas 1Ledb — paclIMpPUTh 3HAHUSA Y4YalUXCS O
MHOT'OYTOJIbHUKAX; PACCMOTPETh MOHATUS UIMHBI OKPY>KHOCTHU U IUIOIIAAN Kpyra U (OpMYIIbI A
X BblUMCIeHUS.- B Hawane Tembl ga€rcs ompenelieHne NpPaBUIBHOTO MHOIOYrOJIbHHKAa U
paccMaTpUBAIOTCS TE€OpeMbl 00 OKPYKHOCTSIX, OMMCAHHON OKOJIO MPaBUIBHOTO MHOTOYTOJIbHHKA
U BrnucaHHOW B Hero. C MOMOIIbIO ONMMCAHHON OKPY)KHOCTH pEeLIatoTCs 3aJaud O MOCTPOECHUU
IIPABWJIBHOTO IIECTUYTOJIbHUKA W TPABUIBHOTO 2N-yrojbHUKA, €CIU JaH MpaBWIBHBIM n-
yrosibHUK. ®Dopmynbl, BbIpaXawoIllue CTOPOHY NPABWJIBHOTO MHOTOYTOJIbHHKA U Paguyc
BIINCAHHOM B HEro OKPYXHOCTH YE€pe3 PaJUyC ONHUCAHHOW OKPYKHOCTH, HCIIONB3YIOTCA INpU
BbIBOJIE (OPMYJ JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra. BbIBoJ omupaercs Ha MHTYMTHBHOE
IPEJCTaBICHUE O MpeAese NpPU HEOTPAaHMYEHHOM YBEIWYEHHH YHCIA CTOPOH IPABUIBHOTO
MHOTOYT'OJIbHUKA, BIIMCAHHOIO B OKPYKHOCTb, €ro IMEpPUMETpP CTPEMHUTCS K JUIMHE JTOU
OKpPYXHOCTH, a IJIOLIa/Ib — K IUIOIIAIN KPYyra, OTPaHUYEHHOT0 OKPY’KHOCTBIO.

Jleuoicerus.

OtoOpaxkenust minockoctd Ha ceds. [lonsTue aBmkenus. OceBas U LEHTPaIbHAS CUMMETPHH.
[Tapannensubiii nepenoc. I[loBopor. Hanoxxkenuss m nBuxenus. OCHOBHAsA 1ENb - MO3HAKOMUTH
y4aluxcs C NOHATHEM JBHKEHHUS M €ro CBOMCTBAMHU, C OCHOBHBIMHU BHJAMH JBHKECHHUH, CO
B3aMMOOTHOIICHUSIMUA HAJIOKEHUM W  JIBWXKEHUW. [IBH)KEHUS IUTOCKOCTH BBOJATCS  Kak
OTOOpaXeHMsI TUIOCKOCTH Ha cebs, COXpaHsSIolee pacCTOsSHUE MeXay Todkamu. llpu
pPacCMOTPEHUH BHJIOB JBUKEHHI OCHOBHOE BHHMaHUE YJENSEeTCs MOCTPOEHUI0 00pa3oB TOUEK,



NPSIMBIX, OTPE3KOB, TPEYIOJbHHUKOB IPU OCEBOM M LEHTPAIBHOM CHUMMETPHUSX, MapajieIbHOM
nepeHoce, noopotre. Ha s(dexkTHbIX mpumepax MOKa3bIBaeTCs NPUMEHEHUE IBMXKEHUH mIpu
pELIEHUN TeOMEeTpUYecKuX 3anad. [oHsATHME HaNnoXEeHUs OTHOCHUTCS B JIaHHOM Kypce K YHCITy
OCHOBHBIX MNOHATUH. Jloka3bIBaeTcsi, 4YTO TIOHATUS HAJOXKEHUS U JIBWKEHUS SIBISIFOTCS
SKBUBAJICHTHBIMU: JII000€ HAJNOXKEHHE SBJSETCS ABM)KEHHEM IUIOCKOCTH M oOpatHo. M3ydenue
JI0KAa3aTeNbCTBA HE SBISIETCS 0053aTElNbHBIM, OJIHAKO CJIEAYET PAacCMOTPETh CBS3b IOHATHUN
HAJIOKEHHUS U IBUIKECHHUSL.

HauanvHole ceedenus uz cmepeomempuu.

[Tpenmer ctepeomerpuu. ['eomeTpudeckue Tella W MOBEPXHOCTH. MHOTOTPAaHHHUKH: TIPHU3MA,
napajuieJienune1, napamuaa, GOpMyJibl JiIss BBIYHCIACHHS WX 00bEMOB. Tela M MOBEPXHOCTH
BpallleHus: TUJIMH]P, KOHYC, chepa, map, (GOpMyIIbl i BEIUMCICHHS MX TUIOMIAIeH U 00hEMOB.
OcHOBHasl 1IeJIb - JaTh HAadaJbHOE MPEACTABICHUE O TeJIaX W IMOBEPXHOCTIX B IPOCTPAHCTBE;
MO3HAKOMUTH YUYAIIUXCS ¢ OCHOBHBIMH (DOPMYJIAMU JIJIsl BBIYMCIICHUS IJIOMIA/IeH TTIOBEPXHOCTEN 1
00bEMOB Tell. PaccMoTpeHHe MPOCTEHINMX MHOTOIPAaHHUKOB (IPHU3MBI, MapauleenuIe/a,
MUPAMHJIBI), a TAaKKe TeJl W TIOBEPXHOCTEH BpamieHus (MWIUHApPA, KOHyca, cdepsl, Imapa)
MPOBOAMTCS Ha OCHOBE HAIVISIIHBIX NMPEACTABICHUH, 0€3 MPHUBJICUCHUS aKCHOM CTEPEOMETPHH.
@opmynbel Ui BBIYHCICHUS OOBEMOB YKa3aHHBIX TEJI BBIBOASITCS HAa OCHOBE IPHHIIMIIA
KaBanbepu, GopMysibl Ui BEIUMCIICHUS TUIOMIA/IeH OOKOBBIX IMOBEPXHOCTEH IMIMHIPA U KOHYCa
MOJTYYAIOTCS C TIOMOIIBIO PAa3BEPTOK ITUX TIOBEPXHOCTEH, POPMYJIBI TUIOMATN CHEPHI TPUBOIATCS
0e3 000CHOBaHUS.

06 akxcuomax eceomempuu.

Bbecena 06 akcuomax reomerpuu. OCHOBHas IeNb — JaTh OoJiee TITyOOKOE MPEICTaBICHUE O
CHCTEME aKCHOM IUITAaHUMETPUHU M aKCHOMaTHYecKOoM MeTojie. B naHHON Teme paccka3bIBaeTcst O
pa3IMYHBIX CHCTEMaxX aKCHOM T'EOMETPUH, B YAaCTHOCTH O Pa3IMYHBIX CHOCOo0axX BBEIEHUS

IMOHATHA paBCHCTBA (bl/ll"yp

Iloemopenue



3. TEMATHYECKOE IINTAHUPOBAHUE

5 knace
No Tema KommuectBo K.p Cop.
/1 4acoB
1. | IloBTOpeHue 3) 1
2. | HarypampHble uncia 21 2
3. | CnoxeHue 1 BEIYMTAHHE HATYPAIBHBIX 33 1 2
qucen
4. | YMHOXEHME U JEJICHUE HAaTypaJIbHbIX 38 2
qucen
5. | OObIkHOBEHHBIE IPOOH 18 1 1
6. JlecsaTnunbie 1podu 48 1
7. | UroroBoe noBTOpeHue 11 1
Hroro 175 4 8
6 xnacc
Ne Tema Komnyecto K.p Cp.
/11 4acoB
1. | IloBrOpeHue 6 1
2. | JdemmamocTh umcen 18 1
3. | OOBIKHOBEHHbIE 1podU 38 1 2
4. | OTHOIIEHUs U TPOIOPIIMU 29 1
5. | PaimoHanbHble uncia u JEUCTBUS HaJl HUMU 72 1 3
6. | UroroBoe noBTOpeHue 11 1
Hroro 175 4 7
7 knace
Ne Tema Kon. [ Kip. | Cp. Tema Kon. | Kp. | Cp.
/1 (anrebpa) 4acoB (reomeTpus) 4acoB
1. | [ToBrOpeHue 3 1 Hauansusie 10 1
reOMETPHYECKHE
CBEICHHS
2. | Bolpaxenus, 17 3 | Tpeyronbuuku 17 1 3
TOXKIECTBA,
ypaBHEHHs
3. | OyskIM 12 1 1 | [apannensHbie 13 1 3
npsiMbIe
4. | Crenens c 13 1 | CootHomieHue 18 1 2
HaTYypaJbHBIM MEXITy CTOPOHAMH H
MOKa3aTesIeM. yrilaMu
TPEYroJbHHUKA
5. | OgHOwWIEHBI U 19 1 3 | IloBTopenue 12




MHOTOYJICHBI
6. | ®opmyns 18 3
COKPaIEHHOTO
YMHOXCHHS
7. | CucreMsbl JIMHEHHBIX 12 3
ypaBHEHUH
8. | [loBTopenue 11 1
HToro 105 4 14 [ Uroro 70 3 9
8 knace
No Tema Kon. | Kp. [ Cp. Tema Kon. | Kp. | Cp.
/1 (anrebpa) 4acoB (reomeTpus) 4acoB
1. | [ToBrOpeHue 4 1 [ToBTOpeHue 2 1
2. | PanmonaisHbIe Tpodu 23 1 | YeTpIpéXyroabHUKH 14 1
3. | Kagparnsie kopan 19 1 1 | [nomamm 14 1 1
4. | KBagparubie 23 2 | [logoOHBIE 19 1 1
ypaBHEHHUS TPEYTrOJIbHUKU
5. | HepaBenctBa 20 1 1 | OxpyxHOCTh 17 1 1
6. | CremneHs c 1eNbIM 12 2 | UtoroBoe 4
MOKa3aTeJIeM. MIOBTOPEHUE
DIIJIEMEHTHI
CTaTHCTUKH
7. | lloBTOpenue 4 1
Hroro 105 4 7 | Htoro 70 4 4
9 kanacc
Ne Tema Kon. [ Kip. | Cp. | Tec Tema Kon. | Kp. | Cp | Tec
n/n (anrebpa) 4acoB Thl | (TreomeTpusi) | vaco .| B
B
1. | IloBTOpenue 4 1 IToBTOpeHne 2 1
2. | KBagparmunas GyHKImst 22 1 BekTops! 8 1
3. | YpaBHeHus u 14 1 2 Merton 10 1
HEpPaBEHCTBA C OJTHOU KOOPJIMHAT
MIEPEMEHHOMN
4. | YpaBaenus u 17 2 Cootnomrenne | 11 1 1
HEPaBEHCTBA C ABYMS MEXTy
MIEPEMEHHON CTOPOHAMH U
yriiamu
TPEYroJbHUKA
5. | Apudmerndeckas u 16 1 2 JnmnHa 12 1 1
reoMeTpuIecKast OKPYXHOCTH
nporpeccus Y TUIOIIATh
Kpyra
6. | DmeMeHTHI 13 1 JIBrokeHHS 8 1
KOMOWHATOPUKH U
TEOPUHU BEPOSTHOCTH
7. | IloBTopenue 19 1 4 | HauanpHble 8 1
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