MYHUUWNMNAINBHOE ABTOHOMHOE
OBLWEOBPA3OBATEJIbBHOE
YUYPEXOEHWE MYHULUINTMAIIBHOI O
OBPA3OBAHNA ONHCKORPANOEHBELLIEHUSA POCCUHCKOU ®EJIEPALINU
CPEOHAA OELLI,EOEPASOBATEJ'II:H@FI

LLIKOJIA Ne 39 MMEHW T'EPOA
COBETCKOI'O COHO3A HUKOJTASpazoBanus IuHckoii paiion «CpeaHss
MABJTOBAYA XKYTAHA"

Moanucax: MYHULIVMATIBHOE ABTOHOMHOE OBLUEOBPA3OBATEIIbHOE Ko0J1a Ne39 umenn Fepoa CosBerckoro Coro3sa
YUYPEXAEHME MYHULIMMANBHOIO OEPA3OBAHNA AVHCKOWM PAMOH "CPEOHSAA

OBLLEOBPA30OBATEJIbHASA LLKOJIA Ne 39 UMEHW FEPOSA COBETCKOIO COKO3A

HWKONASA NMABMOBUYA XYTAHA"

DN: C=RU, S=KpacHogapckuii kpa, STREET="yn. KpacHas, A4.6", L=cT-ua Bopouuo!&aa, HaB‘]IOBan H(yFaHa»
T=[Awnpektop, O="MYHULINMANBHOE ABTOHOMHOE OBLLEOBEPA30BATEJIbHOE

YUYPEXXOEHWE MYHULIMNANBHOIO OEPA3OBAHMA OVUHCKOW PAVOH "'CPEOHAA

OBLLEOBPA3OBATEJIbHASA LLKOJIA Ne 39 UMEHW FEPOA COBETCKOIO COKO3A

HVKONASA MABMOBUYA XXYTAHA™", OFPH=1022303616752, CHC=00266408920,

WHH K0J1=2330019660, MHH=233002727190, E=school39@din.kubannet.ru, G=EneHa

BnagumupoBHa, SN=Mopo3, CN="MYHULIUMAINIbHOE ABTOHOMHOE

OBLLEOBPA3OBATE/IBHOE YYPEXOAEHVE MYHULMMANBHOIO OBPA30BAHNA

OVHCKOW PAMOH " CPEAHAA OBLEOEPA30OBATESIbHASA LUKOJA Ne 39 UMEHU

FEPOSA COBETCKOIO COHO3A HUKOMASA MABITOBUYA XKXYFAHA™™

OcHoBaHue: A ABNACL aBTOPOM 3TOTO AOKYMEHTa fHACOBAHO VTBEP}KHEHO

MecTononoxeHune: MecTo NoanMcaHusi

oe 001eo0pa3oBaTe/ibHOE YUpPEKIeHUE

Rara: ;;’55;3955;‘032 ‘o 7ﬁyKOBOI[HTeJH, MO yuuteneid 3aMeCTHTENb TUPEKTOPA IO Hupexktop MAOY MO
IIPEIMETOB €CTECTBEHHO- VYBP CwmupuoBa T. I’ Junckoii paiton COLL Ne 39
HAaY4YHOT'O LIMKJIa nmenn H.IL.)Kyrana
Cnupuna T. B. Mopos E.B
oT «28» ABrycra 2023 r. oT «29» ABrycra 2023 r. [Iporokon Nel mencosera

ot «30» ABrycra 2023 .

PABOYASA ITPOTPAMMA

yueOHoOro npeamera «MaremaTuka

Ut o0yJaromuxcs 7-9 KiaccoB

crannua Boponuosckas 2023



MNOACHUTEJBHASA 3AIINCKA

Auare0pa sBIS€TCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOIO OOILIEro
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM XU3HU. Pa3BuTue y oOyuaronmxcs
HAy4YHBIX MPEACTABICHUNH O IPOUCXOXKACHUU U CYIIHOCTH anreOpanyuyecKkux
abcTpakiuii, cnoco0e OTpaKEHHUsI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHMBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHSI M BBIBOBI,
dopMynupoBath yrBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlNI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B crpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANUECKIE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS €
JpyrMMH €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHHUBEpCAJIbHOTO  MaTemaruueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMM «Yucrna W BBIYMCICHUS» CIYKUT OCHOBOW s
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOUIEro 0O0pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIE. 3aBEpPUICHWE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.



Copepxanue AByX anreOpandecKux JUHUN — «AIreOpaniecKue BhIPaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HEOOXOAMMOIo ISl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3aaad. Ha ypoBHe
OCHOBHOTO 00IIero oOpa3oBaHHs Y4eOHBIH MaTepuag TPYHIHPYETCS BOKPYT
paloHaNIbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBJICHUNA peaJbHOro wmupa. B 3amaunm oOyueHuss anreOpe BXOIAT TakKxkKe
JanpHeHee pa3sBUTHE alNTOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJIs OCBOGHHUS Kypca HWH(GOPMATHKH, M OBJAJCHHUE HaBBIKAMU
JeAYKTUBHBIX paccyxaenuii. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIEHO Ha MOJIyuYeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIHUXCA
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU UBUIM3ALMH U KYJIbTYpBHI.

I'eomeTpusi Kak OJWH W3 OCHOBHBIX pa3AeliOB MIKOJbHOM MaTeMAaTHKH,
UMEIOIINIA CBOEH IEIbI0 00ECTIeUnTh M3YYeHUE CBOMCTB U pa3MepoB QUTYp, UX
OTHOIIEHWH W B3aUMHOE PpACIOJIIOKEHHE, ONUpPAaeTcs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. LIeHHOCTh M3ydeHHsl TeOMETpUH Ha YPOBHE OCHOBHOI'O
oOmero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIUNUCS YUUTCS MPOBOAMTD
JI0Ka3aTeNbHBIE PACCYKICHUS, CTPOUTD JIOTUYECKNE YMO3AKIIOUCHHS, JOKAa3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH
paccykJIeHus «OT TMPOTHUBHOIO», OTJIMYaTh CBOMCTBA OT  IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Btopoil 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpEUAIOLIUXCS B peajbHOM kKu3HU. OOydyaromuiicss [TOMKEH HayuuThCs
OTPENETUTh FEOMETPUUECKYI0 (UTYpY, OMUCATh CIOBAMM JaHHBIA UYEPTEXK WU
PUCYHOK, HAaWTH TUIOIIAIb 36MEIIbHOTO y4acTKa, pacCUuTaTh HEOOXOAUMYIO IITHHY
ONTOBOJIOKOHHOTO Kabeqss win TpeOyeMmble pa3Mephbl Tapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUYUCIMUTEIbHAS JIMHUS B MU3yUYEHUU T€OMETPHUHU.
[Tpu pemieHnn 3amad MPaKTHYECKOrO XapakTepa OO0y4aroUIuiicsi yUuTCs CTPOUTH
MaTeMaTUYeCKUe MOJENM pPEANbHBIX KU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIUMCJICHHSI M OIICHUBATh aJIEKBATHOCThH MOJIYICHHOTO pe3yibTara.

KpaitHe BaxHO MOAUEPKMBATH CBSI3U TEOMETPHHM C JAPYTUMHU y4eOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOIb30BaTh OMPECIICHUSI T€OMETPUIEeCKUX (QUryp
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE MOJIYYCHHBIX YMEHHH B (pu3uke u



TeXHUKEe. OTH CBSI3W Haumboyiee SPKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckne cooTHOWEHUs», «Meronx koopauHaty u «Teopema
[Tugaropay.

CormacHo yuyeOHOMYy IuUlaHy B 7-9 Kjaccax u3ydaercss Y4eOHBIA Kypc
«MareMaTuka», KOTOpbIH O00OBEIUHSET JBa Kypca «Anredpa» u «['eomerpus» u
BKJIIOYAET CJICAYIOIINE OCHOBHBIC pa3Jieibl cofepkanus: «Hucnaa u BBIYUCICHUSD,
«AnreOpanyeckre BBIPOKCHUS», «YPaBHEGHHS W HEPABEHCTBaAy, «DyHKIHNY,
«'eomerpruueckue GUTYpBl M HX CBOMCTBa», «l3MepeHue TIeoOMETPUYECKUX
BEIIMUUHY, «JleKapTOBBI KOOPJIWHATHI Ha TUIOCKOCTH», «BekTopwl», «/IBrkeHus
I0CKOCTHY, «IIpeoOpazoBanus mog00us»»

Ha wusydenne yuebHoro kypca «Maremaruka» otBoautcs 510 dacos: B 7
kinacce — 170 gacoB (5 wacoB B Hepemo), B 8 kimacce — 170 yacoB (5 yacoB B
Hezaeno), B 9 kinacce — 170 gacos (5 yacoB B HEJCIIO).



COAEPXKXAHUE OBYUEHUA

Moayab «Ajaredopa»

APUOMETHUKA

PaumnonanbHble yncia. Pacimpenre MHOKECTBA HATypPAJIbHBIX YUCEI 10
MHOXECTBA LEJbIX. MHOXKECTBA LENbIX YUCET 0 MHOYKECTBA PALMOHAIBHBIX.
PamyonaiibHOE 4YHMCIO Kak OTHOHIEHWE M/N, Toe T — [enoe 4ucio, N —
HaTypajpHOe. CTENEeHb C IEJIbIM MTOKA3aTEIEM.

HeiictBuTesbHbIE YKcaa. KBaapaTHbiii KOpeHb U3 uncia. Kopenb TpeThei
CTEIEHU. 3aluch KOPHEN ¢ TTOMOIIBIO CTETIEHU C APOOHBIM MMOKA3aTEIEM.

[lonsitue 00 wuppanuoHanbHOM uwucie. HppalMoHaTbHOCTH YHCIA H
HECOM3MEPUMOCTh CTOPOHBI M JUaroHald KBajapara. JlecsTuuHble MpUOIMKEHUS
UppalMOHAIbHBIX YUCET.

MHOX€ECTBO JEUCTBUTEIBHBIX YHUCEN; IPEACTABICHUE JACHCTBUTEIIBHBIX
yucen OECKOHEYHBIMU JIECATUYHBIMU Apo0siMu. CpaBHEHHE JEHCTBUTEIBHBIX
yucen. KoopaunatHass npsimas. M3o00pakeHune yucen TOYKaMH KOOPAMHATHOU
npsAMOi. YUCIIOBBIE POMEKYTKH.

N3mepenusi, npubamxenns, oueHKH. PazMepbl 00BEKTOB OKPYKAIOIIETO
Mupa (OT 3JEMEHTapHbIX YacTUIl 10 BceneHHOH), NIUTENbHOCTh IMPOLECCOB B
OKpY’KaroleM Mupe. BolieleHne MHOKUTENS — CTENEHU JIECATH B 3aIIMCH YUCIIA.
[TpubOnnk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NpuOMmxeHus. llpukuaka u
OLICHKA PE3yJIbTATOB BHIYMCIICHUM.

AJITEBPA

AJredpanyeckue BbIpaskeHusl. ByKBeHHbIEC BBIpaKEHHUS (BBIPAKECHHS C
nepeMeHHbIMH). UYucinoBoe 3HaueHHEe OYyKBEHHOTO BbIpakeHus. Jlomyctumblie
3Ha4eHUsA IepeMeHHbIX. [loncraHoBKka BBIpAKEHUH BMECTO IEPEMEHHBIX.
[IpeoOpa3zoBanne OyKBEHHBIX BBIPRKCHHN HAa OCHOBE CBOMCTB apu(METUUECKHUX
nerctBuid. PaBeHCTBO OyKBEHHBIX BbIpayKeHUU. TOXKIECTBO.

CreneHb ¢ HaTypalibHBIM MOKa3arelieM U €€ cBoWcTBA. OIHOYNIECHBI M
MHOrousieHol. CreneHb MHOrousieHa. CroKeHue, BBIUATAHUE, YMHOXKEHUE
MHOTO4JIEHOB. POpMyIIBI COKPAIIEHHOTO YMHOKEHHMS: KBaApaT CYMMBbI U KBaJpaT
pazHoctu. @opmyia pazHocTu KBaapaToB. [IpeoOpazoBaHue 11€710T0 BRIPAKEHUS B
MHOTOYJIEH.

PaznmoxeHne MHOTOYJIEHOB Ha MHOXUTEIW. MHOTOWIEHb C OJHOMU
nepemeHHon. Kopenp wmHorowiena. KsagpaTHeli TpEXWICH; pa3i0KEHUE
KBaJPaTHOTO TPEXUJIEHA HA MHOYKUTEIIH.

AnrebOpandeckas apoO6b. OCHOBHOE CBOWCTBO alreOpanyeckoi Apoow.
Crnoxenue, BIYMTaHUE, YMHOXKEHUE, AelieHue anreOpanueckux apodeit. CTeneHsb
C LIEJIBbIM IOKA3aTeNEM U €€ CBOMCTBA.

PanmonanpHbie  BBIpaKEHUST M HMX TpeoOpasoBaHus. JlokazaTenbCTBO
TOXIECTB.

KBagpartubie kopau. CBoiicTBa apupMeTHUECKUX KBAIPATHBIX KOPHEN U UX
pUMEHEHUE K MTPEOoOPa30BaHUIO YHCIOBBIX BHIPAXKEHUM U BHIYMCIICHUSIM.

YpaBHeHusi. YpaBHEHHUE C OJHOM mepeMeHHOW. KopeHbp ypaBHEHUS.
CBOICTBA YNCIIOBBIX PABEHCTB. PABHOCUIIBHOCTD ypaBHEHUIA.




Jluneitnoe ypaBHenue. KBampatHoe ypaBHeHuHe: ¢dopMmyia KOpHEH
KBaJpaTHOrO ypaBHEHUs. Teopema Buera. Pemienne ypaBHEHUM, CBOIAIIMXCA K
JIMHEWHBIM U KBaApaTHbIM. [IpuMepsl penieHus ypaBHEHUN TPEThEU U YETBEPTOMU
crenieHell. Perenue 1poOHO-pallMOHAIBHBIX YpaBHEHUH.

YpaBHeHUE C JOByMs IEpeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMS
MIEPEMEHHBIMH, IPUMEPBI PEUICHUS YPABHECHUH B LIEJIBIX YHCIIAX.

CucremMa ypaBHEHHMI C JIBYMS NEPEMEHHBIMH. PaBHOCHIIBHOCTH CHCTEM.
CucteMbl JBYX JMHEWHBIX YpPaBHEHUM C JBYMSI TEPEMEHHBIMH; PpEIICHUE
IIOACTAHOBKOW M  CHOXKEHUEM. [IpuMepbl pelmeHuss CUCTEM HEJIMHEWHBIX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoOoM.

JlekapTOoBBI KOOpAWHATHI Ha IIOCKOCTH. [ 'paduueckas WHTEpHpETAIHs
yYpaBHEHHUS C JIByMs NEepeMEHHbIMU. ['paduk JTUHEMHOrO ypaBHEHUS C ABYMs
MEePEMEHHBIMH; YTJIOBOM KOIPGUIMEHT TMPSMOH; YCIOBHUE MMapauIeIbHOCTH
npsameiX. ['paduku npoctedimmx HEIMHEHHBIX ypaBHEHUM: napabona, runepbona,
OKPYXHOCTh. ['padmyeckas HHTEpIpETaUsi CUCTEM YpPaBHEHHH C JBYMS
[IEPEMEHHBIMH.

HepaBencrBa. YunciioBele HepaBeHCTBA M UX CBovicTBa. HepaBeHCTBO ¢
OJIHOM IIEpEeMEHHOW. PaBHOCHIIBHOCTh HEPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
onHOW mepeMeHHOW. KBagpaTHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

OYHKINN

OcHOBHbIC NOHATHA. 3aBUCUMOCTM MEXAy BenuuuHamu. lloHsTme
¢bynkuun. O6nacTh ompeneseHuss 1 MHOXECTBO 3HadeHUl (QyHKiuu. CrnocoOsl
3ananus QyHkuuun. ['paduk pynkumun. CpoiicTBa QPyHKIUH, UX OTOOpaKEHHE Ha
rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEM, OTPAXKAIOIINX PEaTbHbIE TPOILIECCHI.

YucaoBble PpyHkumu. DyHKIMH, ONMUCHIBAIOIIUE TPSMYIO M OOpaTHYIO
MPOTIOPIIMOHANIbHBIE 3aBUCUMOCTH, X Tpaduku U cBoiicTBa. JIuHeliHas QyHKIus,
e€¢ rpaduk u cBoiictBa. KBamparuunas ¢yskiug, e€ rpaduk U CBOWCTBA.
CreneHHble (DYHKIIMM C HATypaJIbHBIMU TOKa3aTeasiMU 2 U 3, UX rpapukd H
cBoiictBa. ['paduxu byskmmii y = Vx, y=2VX, y = | X |.

Yucaosble MOC/Ie10BATEIbHOCTH. [TonsaTne YUCIIOBOU
MOCJIEIOBATEIHLHOCTU. 3a/IaHUE TOCIIEN0BATEILHOCTH PEKYPPEHTHOU (hopmysoil u
dbopmyIiol N-To ujeHa.

Apudmernueckass U reomeTpudeckas mporpeccuud. @opmysbl N-To WieHa
apu(PMETUYECKON W reoMETPUUECKOM MpPOrpeccHii, CyMMbl MEPBBIX N-X YIJICHOB.
N3o00pakeHne 4wieHOB apu(pMETUYECKON U T€OMETPUUYECKON MPOrPecCHil TOUKaMu
KOOPJIMHATHOM TIJIOCKOCTH. JIMHEWHBIM M 3KCHOHEHUMAaNbHbIA POCT. CIIOXKHbBIE
MPOLICHTBHI.

BEPOATHOCTDH U CTATUCTUKA

OnucarenbHas cratucTuka. l[IpencraBieHue MaHHBIX B BHJE TaOJMII,
Jarpamm, rpaduKoB. Cnyuaiinas W3MEHUYUBOCTb. Cratuctuueckue
XapaKTEePUCTHKKW Ha0Opa JaHHBIX: cpeaHee apudMeTHYecKoe, MeIHuaHa,
HauOoJIbIlIee M HAaMMEHBIIEe 3HA4YeHUs, pa3Mmax. [IpencraBieHue o BHIOOPOYHOM
VCCIIEIOBAHNH.

Cayvaiinble cOOBITHS U BePOATHOCTb. [IoHATHE O CIly4ailHOM ONBITE U
ciydaitHoMm coObiTun. YacToTa cimydailHOro coobiTua. CTaTUCTUYECKUN MOAXOM K



NOHSTUIO  BEPOSATHOCTU.  BEpOSTHOCTM  MPOTUBOMOJOXKHBIX  COOBITHIA.
HeszaBucumbie  cOOBITHS. YMHOXEHHE  BeposTHOCTeH. JlocToBepHblE U
HEBO3MOXKHBIE  cOObITHsS.  PaBHOBO3MOXHOCTH  coObITHH.  Kiaccuueckoe
ONpEICIICHUE BEPOSITHOCTH.

KomOunaTopuka. Pemienne KoMOMHATOPHBIX 33/1a4 IepeOOpPOM BapHaHTOB.
KomMOunaropHoe npaBuio ymHoxxkenus. [lepectanoBku u paxropuar.

JIOTUKA 1 MHOXECTBA

Teopernko-MHOKeCTBEHHbIE NOHATHA. MHOXECTBO, 2JIEMEHT MHOKECTBA.
3ajiaHle MHOXECTB MEPEUYUCIIEHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOWCTBOM.
CranpapTHble 000O3HAYEHHsI YHCIOBBIX MHOXeECTB. llycTroe MHOXECTBO M €ro
o6o3naueHue. [lommuoxecTBo. O0BEIMHEHUE U TIEPECEUCHNE MHOKECTB, Pa3HOCTh
MHOXECTB. MumrocTpanyss OTHOIIEHHH MEXAY MHOXKECTBAMH C IIOMOIIBIO
nuarpamm Ounepa — Benna.

JuieMeHTBI  JOruku. [loHATHE O paBHOCHIBHOCTH, CIIEIOBAaHUH,
ynoTpeOaeHne JOTUHYECKUX CBA30K €CIH ..., TO ..., B TOM U TOJBKO B TOM CiIydae,
JIOTUYECKUE CBA3KU U, UIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Ucropust dhopmMupoBanusi TMOHSATUS YKCIA: HATypallbHbIE YuCla, APOOH,
HEJIOCTaTOYHOCTh PALMOHAIBHBIX YHCENI JJUII TIEeOMETPUYECKUX H3MEPEHUH,
uppanuoHagbHble yrcia. CTapuHHbIE cUCTeMBbI 3anucH uucen. [{podu B BaBuiowne,
Erunte, Pume. OTkpbiTHE aAecATHUYHBIX ApobOeil. CTapuHHBIE CHCTEMBI MEp.
Jecsatuunble apobu u Merpudeckas cucrteMa mep. [losiBieHue oTpuuaTeabHbIX
yucen u Hynsa. JI. Maraunkuid. JI. Diinep. 3apoxkiaeHue anreOpel B HEApax
apupmeruku. An-Xopesmu. Poxnenune OykBeHHou cumBosiuku. II. depma, .
Buer, P. Jlekaptr. Wcropuss Bompoca o0 HaxoxiaeHuUU ¢GopMysl KOpHEH
anredpanyecKux ypaBHEHUH, HEPA3PEIIUMOCTh B paJuKallax YPaBHEHUN CTEIEHH,
oonpiieit uverbipéx. H. Taprames, k. Kapmano, H. X. AGenp, O. lamya.
N300pereHne Merosia KOOPAMHAT, MO3BOJIAIOIIETO MEPEBOAUTH I'€OMETPUUECKUE
00BeKTHl Ha s3bIK anreOpol. P. Jlekapt u 1. @epma. [Ipumepsl pa3iuyHbIX CHCTEM
KOOPAMHAT Ha IIJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (duboHayuw) O KpoJWKax, YHCIIA
dubonayun. 3agada o0 MAXMATHOM JTOCKE.

HcToku Teopun BEpOATHOCTEN: CTPAx0OBOE AEN0, a3apTHbie Urpsl. I1. depma
u b. [Tackane. f. bepnymmu. A. H. Kommoropos.

Moayasb «I'eomerpus

1. HayanpHbIE TEOMETPUYECKHUE CBEACHUS

IIpocreiiiine reomerpruyeckue (QUrypsnl: MpsMasi, TOYKa, OTPE3OK,
nyd, yroi. lloHstue paBeHcTBa reomerpuueckux ¢uryp. CpaBHeHUE
OTPE3KOB M yIrJoB. M3MepeHne OTpe3KOB, JUIMHaA oTpe3ka. M3mepeHue
YIJIOB, TpagycHas Mepa yria. CMeXHbIE U BEPTUKAJIbHBIC YTJIBI, HUX
cBoMcTBa. [leprieHauKyIIpHBIE TIPSIMBIE.

2. TpeyroibHUKH

Tpeyronpuuk. IlpusHaku paBeHcCTBa TpeyroiabHUKOB. llepnienaum-
KyJisip K OpsiMmod. MenuaHbl, OMCCEKTPUCHI M BBICOTHI TPEYTOJbHUKA.
PaBHOOEIpeHHBIN TPEYTOJIBHUK U €r0 CBOMCTBA. 3aJadyd HA MOCTPOCHUEC
C IIOMOIIBIO LIUPKYJIS U JINHEUKH.

3. IlapannenabHbIE TIPAMBIE




I[Tpu3Haku mnapauieIbHOCTH THPAMBIX. AKCHOMa HapajuieIbHbIX
npsiMmbix. CBOMCTBA NapayIeIbHbIX OIPSIMBIX.

4. COOTHOLIEHUSI MEX/Ty CTOPOHAMU U YIJIaMU TPEYroJbHUKA

CyMmMma yrii0B TpeyrojibHuKa. COOTHOIIEHHUE MEXAY CTOPOHAMHU U
yriiaMu TpeyrojbHUKAa. HepaBeHCTBO TpeyroiabHUKA. lIpsaMoyrosbHbIE
TPEYroJbHUKHU, WX CBOWCTBAa W IPHU3HAKHW paBEHCTBa. PaccTosiHWE OT
TOYKA 10 TpsaMoil. PaccrossHne Mexay mnapajuiedbHbBIMUA TMPSMBIMHU.
ITocTpoeHue TpeyroabHHUKa IO TPEM IJIEMEHTAM.

5. IloBropenue. Pemenue 3ana4

6. UeThIpexXyTroabHUKU

MHOTOYTOJIBHUK, BBINYKJIBIA MHOTOYT'OJIBHUK, YEThIPEXYTOJIbHUK.
[TapamnenorpamM, ero cBoucTBa W npusHaku. Tpanenus. Ilps-
MOYTOJIbHUK, POMO, KBajpar, ux cBolcTBa. OceBass U IEHTpajbHas
CUMMETPUH.

7. ITInomane

ITonsaTne muomanu MHOrOyroJbHukKa. [lnomanu npsiMoyronabHUKa,
napajajgenorpaMma, TpeyrojbHUKa, Tpanenuu. Teopema Iludaropa.
IInmomans 4eThIpeXyrojJbHUKA.

8. IlonoOHbIE TPEYTOJIBHUKHU

[lono6ubie TpeyronpHuku. Ilpu3Haku mnoOAOOMS TPEyroJabHUKOB.
I[Tpumenenne noaoOusi K J0Ka3aTeIbCTBY TEOPEM M PELICHUIO 3ajad.
CuHYyC, KOCHHYC M TAaHI'€HC OCTpPOro yrja IpPSAMOYIOJbHOIO TPEyrojb-
HUKA.

9. OKpy>XKHOCTH

B3aumHoe pacrnonoxeHue npsiMord U OKpyKHOCTH. KacarenpHas K
OKpPY’KHOCTH, €€ CBOMCTBO M NpU3HAK. lleHTpasbHbIE U BOWCAHHBIE YTJIbI.
Yer1reipe 3aMedaTenbHbIe TOYKHW TPEYroJIbHUKA. BnimcanHas M onuvcaHHas
OKPY>KHOCTH. Brnincanueie U ONMCaHHBIC YETBIPEXYTOJIbHUKU.
OxkpyxHOCTh OHyepa. MeTpudecKHe COOTHOWIEHUsSI B OKPYXHOCTH:
CBOMCTBA CEKYIINX, KaCaTEJIbHbBIX, XOPA.

10. IToBTOopenue. Pemenue 3amaq

11. Bekropsl. MeTon koopauHat

ITousitue Bektopa. PaBeHCTBO BEeKTOpOB. CII0O)K€HHWE U BBIUMTAHUE
BEKTOPOB. Y MHOKE€HHE BEKTOpA HA YyUCHO. Pa3nokeHue BeKTopa 1o AByM
HEKOJUIMHEapHbIM BekTopaM. Koopannatel BekTopa. IIpocreiimune 3anaumn
B KOoOpauWHarax. YpaBHEHUs OKPYXKHOCTU U 1npsaMou. lIpumenenue
BEKTOPOB U KOOPAUHAT MPHU PELICHUH 3a/1a4.

12. CooTHoOLIEHUSI MEXKTy CTOPOHAMM U YTJIaMH TPEYTrOJbHUKA

CkansipHOoe mnpou3Be/icHUuE BEKTOpPOB. CHHYC, KOCHHYC, TAaHI'€HC M
KOTaHreHCc yrua. TeopeMbl CHUHYCOB M  KOCHUHYCOB. Pemenune
TPEYrOJbHUKOB. @OpMYynbl, BBIPAXKAIOIIUE IUIOLIAAbL TPEYrOJbHUKA:
yepe3 ABE CTOPOHBI U YIOJI MEXKIAYy HHUMH, YEpPE3 IIEPUMETP U paguycC
BIIUCAHHOU OKpyHOCTH. Dopmyiia ['epona. CkaiasipHOE NPOU3BEJICHUE
BEKTOPOB U €r0 IPUMEHEHHUE B TEOMETPUUECKUX 3aJadax.

13. JIninHa OKpPY>KHOCTH M IUIOLIAJIb KpyTa

ITpaBunbHBIE MHOTOYTrOJABHUKH. OKpPY>KHOCTH, ONHWCAHHAas OKOJIO
NPaBUJIBHOIO MHOIOYIrOJbHHUKAa W BIMcaHHas B Hero. IlocTtpoenue



MpaBWILHBIX MHOTOYTOJILHUKOB. J[mnHa okpykHOocTu. [Imomans kpyra.

14. JIBmxeHUs

OtoOpaxeHue 1miockoctu Ha ceoOs. [lonstue nBuxkenus. OceBas u
neHTpaibHasgs cumMmerpuun. IlapamneneHbiii niepenoc. IloBopor. Ha-
JIOKEHUS U JIBMKeHUs. [Ipumeps! nBukeHusi Gpuryp.

15. HauyanbHbl€e CBEJICHUS U3 CTEPEOMETPUH

I[Ipenmer crepeomerpun. I'eomeTpuueckue Tejla U TMOBEPXHOCTH.
MHoOrorpanHUKU: Tpu3Ma, Mapajiesenune], nupamMmuia, GopMysibl st
BBIUMCJICHUSI UX 00BbeMOB. Tejla U IMOBEPXHOCTH BpAILICHUS: LAJIUHIAD,
KOHYC, cdepa, map, ¢GOopMyJbl I BBIYKUCICHUS WX IUIOMIAACH
IMOBEPXHOCTEH U OOBHEMOB.

16. O6 akcmomax reoMeTpuu

becena 00 akcuoMax 1O  TE€OMETpPUH. ITousitue 00
aKCMOMAaTHYE€CKOM MOCTPOCHUU reomeTpud. [IaThiil moctynat DBKiInaa u
€ro UCTOpHUS.

17.IToBTOpeHue. Pemenue 3amau



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBbI, K HMCIOJIB30BAHUIO ITUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYP TPaKJAHCKOTO 0OIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU IMPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXJACHWHA, YMEHHUIO BUJIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKOM HayKd Kak cdepsl 4YeIoBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:

TOTOBHOCTBIO IIPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,



cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koI0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM /IS pelIeHUs 3a1a4y
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH Cpeapl, IIAaHUPOBAHHS IOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POoOJIeM U MyTeH X PELCHUS;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHON
cpenbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIHE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYKD  CHUTyalHlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TPeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIE pEIIeHUs] U ACHCTBUA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble jornueckune geiicTBUs:
 BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIY IOHATHAMH, (OPMYIHPOBATH
OTpEeJeICHUs]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukayy, OCHOBAaHUS JUIsl OOOOIIEHUS M CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYIHPOBATH H  NIPEOOPa30OBBIBATH  CYKJICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YacTHhIE U oOIIue,
YCIIOBHBIE;

* BBISIBJIATD MaTeMaTH4YEeCKUe 3aKOHOMEPHOCTH, B3alMOCBS3H U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSIX M YTBEPXKICHUSX,
npeajaratb  KpUTEPUHM  JUI1  BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e ICJIaTh BBIBOJIbI C MCIIOJIb3OBAHUCM 3dKOHOB JIOTMKH, ACAYKTHBHBIX U
HNHAYKTHUBHBIX YMO3aKqu€HHﬁ, YMOSaKHI-O‘ICHI/Iﬁ I10 aHaJIOTHUH,



e pa30HpaTh JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIAEHUN (IpsIMbIE U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE J0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh AapTryMEHTAlLMIO, TPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CMmoco0 pemieHuss y4eOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHMs, BBIOMpaTh Hauboyiee TMOAXOASIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:
¢ ICMOJB30BATh BONPOCHI KaK HCCIEIOBATENbCKA WHCTPYMEHT MO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

¢ IPOBOJIUTh 10 CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAaHY HECIIOKHBIM
DKCIIEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBAaHWE IO  YCTAHOBJICHHIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXKy COOO0M;

* CAMOCTOATEIBHO (hOpMyIHpOBaTh OOOOLIEHHSI M BBIBOABI MO pe3yibTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

¢ [IDOTHO3UPOBATh BO3MOJKHOC PAa3BHTUC IIPOHCCCAa, a TaKIKC BBIABUI'ATb
IMPCAIIOJIOKCHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora c nundopmanueii:
* BBISIBJISITh  HEJIOCTATOYHOCTh M M3OBITOYHOCTh HMHGOpMAIMH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

e BEIOWpATh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

e BEIOUpATh (OpMy TpeACTaBiieHUs] HWHPOpMAMKM W WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIUSIMHU;

e OLICHUBATh HAAEKHOCTh HMH(POpPMALMU TIO KPUTEPHUSM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
e BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U UeIsIMU OOLIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXaThb CBOIO TOYKY
3p€HUs B YCTHBIX W NHCbMEHHBIX TEKCTAaX, JaBAaTh MOSCHEHUS IO XOIYy
pelIeHus 3aJa4l, KOMMEHTUPOBATH IMOTYYEHHBIN pe3ysbTaT;



*B X0/i€ 00CYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
pOoOJIEMBI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pelIeHUs, COIMOCTaBIIATh CBOU CYXIEHUS C CYXKICHUSIMU JPyrux
YYaCTHUKOB JHUanora, oOHapy>KMBaTh pa3ivudyve U CXOACTBO MO3UIUH, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e IPEJICTABIATH PE3YJIbTAThl PEUICHUS 33/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (POpMAT BBICTYIUICHUSI C YYETOM
3a/1a4y Mpe3eHTalli U OCOOEHHOCTEN ay IuTOpHUU;

¢ [IOHUMAThb U HUCIIOJIB30BAaTh IIPCHUMYIIICCTBA KOM&HI[HO?I )51 I/IHI[HBHI[yaJIBHOﬁ
pa6OTI>I IIpU pCUHICHUUN y‘{C6HI>IX MAaTCMaTHYCCKHUX 3aJa4,

e IPUHUMATh LI€Jb COBMECTHOM IEATEIBHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOM palOThl, pacmpenessaTb BHUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh MIPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

e y4acTBOBaTh B TIpPYINIOBbIX (opmax paboTel (0OCyXkaeHus, oOMeH
MHEHUSMHM, MO3TOBBIE IITYPMBl M JpPYTu€), BBIIOJHATH CBOKO YAaCTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe el CTBHSA
Camoopranusamnus:

e CAMOCTOSITEIBHO COCTaBJIATh IUIAH, ITOPUTM pEUIeHUs 3aJadyu (Uju ero
4acTh), BbIOMpATh CIOCOO pPEIIEHUs C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJICKT:
* BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJISL IIpoLiecca U pe3ysbTara
peuIeHuss MaTeEMaTUYECKOM 3a1a4H;

e IPEABUJIETH TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU PEIICHUU 3a]1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI TOCTHXKCHUS WM HEIOCTHUKEHUS 11ETH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

[NPEIAMETHBIE PE3VYJIbTATEI
[IpeameTHble pe3ynbTaTbl OCBOEHHMS paboyeil mporpaMMmbl IO  anredpe
IPEJICTaBJICHbI IO TofaM 00yUYEeHHUs.



Pa3Butue mormueckux HpCI[CTaBJIeHI/Iﬁ N HABBIKOB JIOTMYCCKOI'O MbIINIJICHUA
OCYHICCTBJIICTCA HA ITPOTAKCHUU BCCX JICT 06y‘IeHI/IH B OCHOBHOMU IIKOJIE B pPaMKax
BCCX HA3BAHHBIX KYPCOB. HpezmonaraeTc;I, 4dTO BBIITYCKHHK OCHOBHOM IIIKOJIbI
CMOXKCT CTPOUTDH BBICKA3BIBAHUA W OTPHUIOAHHNA BLICKaSBIBaHHﬁ, paciio3HaBaTb
HCTUHHBIC U JIO’KHBIC BBICKA3bIBAHMWA, IPUBOANTL ITPUMCPBI 1 KOHTPIIPUMCEPHI,
OBJIAICCT MMOHATHAMMU: OIIPCACIICHUC, aKCMOMaA, TCOPEMA, N10KA3aTCILCTBO

— W HAYYHTCA UCIIOJIb30BATH UX IIPH BBIIIOJIHCHUHU y‘-I€6HBIX u BHey‘-Ie6HBIX 3agad.

PAILIMOHAJIBHBIE YN CJIA

BoInyCKHUK HAYIUTCS:

1) moHUMaTh OCOOCHHOCTH JIECSITUIHON CUCTEMBI CUMCIICHUS;

2) BIaIeTh NOHATUSAMH, CBA3aHHBIMHU C JISTUMOCTBIO HATyPAIbHBIX YUCET;

3) BBIpakaTh YMCja B DKBHUBAJEHTHBIX (popMax, BEIOMpas HauOoJee MOIX0ISIIYIO
B 3aBUCUMOCTH OT KOHKPETHOM CUTYyalluu;

4) cpaBHUBATh U YIOPSAI0YMBATH PAIIMOHAJILHBIC YHCIIA;

5) BBINOJIHATH BBIYUCICHUS C palMOHAIBHBIMU YHCIAMH, COYETasl YCTHBIE U
MHACbMEHHBIE TPUEMBI BEIYUCIICHUMN, TPUMEHSITh KAJIbKYJISITOD;

6) HCHOJIb30BaTh TOHSATHUS W YMEHHUs, CBSI3aHHBIE C IPOMOPIHUOHAIBHOCTHIO
BEJIMYMH, TMPOLECHTAMH B XOJE PEUICHHS MAaTEMATHYECKUX 3aJa4 M 3a7ad U3
CMEXXHBIX MPEAMETOB, BBITIOIHATH HECTIOKHBIE TPAKTUYECKUAE PACUETHI.
BpInyCKHUK MOJIYYUT BO3MOXKHOCTb:

7) TO3HAKOMHUTHCS C MO3UIMOHHBIMM CHCTEMaMM CYHCIICHHMS C OCHOBAHHSIMU,
oTIn4HbIMU OT 10;

8) yrayOuTh W pa3BUTH IPEACTABIACHHMS O HATypaJbHBIX YHCIaX M CBOHCTBaX
JICJIUMOCTH;

9) Hay4YMTBhCS UCIOIL30BaTh MPUEMBI, PAIHOHATU3UPYIOMINE BBIYUCIICHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BHIYMCICHUS, BRIOUPAst TTOAXOSAIINAN JIJIs
CUTYaIlUH CII0co0.

I[EPTCTBHTEHBHBIE YUUCIJIA

BrImyCKHUK HAy4UTCS:

1) ucmonb3oBaTh HayajdbHbIC MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
YHCEeT;

2) BIAJCTh TIOHATHEM KBaJIPATHOTO KOPHS, TPUMEHSTH €r0 B BBIYUCIICHHSIX.
BpInyCKHUK MOJIYYUT BO3MOXKHOCTb:

3) pa3BUTh MPEACTABACHUE O YUCIIC W YHCIIOBBIX CHCTEMaX OT HATYPaJbHBIX JIO
JICMICTBUTEILHBIX YHUCEN; O POJIY BHIYMCICHUN B YEJIOBEYECCKOW MPAKTHUKE;

4) pa3BuUTh W YIJAYyOUTHh 3HAHUS O JACCATUYHOW 3aIUCH JCHCTBUTEIbHBIX YHCEI
(mepuoIMUecKre U HeTIEPUOINISCKUE APOOH).

MN3MEPEHVA, ITPUBJIMOKEH A, OLUEHKHU

BbIIyCKHUK Hay4dnTCS:

1) wucnonp3oBaTh B XOJ€ pEIICHUS 3ajJad dDJIEMEHTApHBIE MPEACTABICHUS,
CBSI3aHHBIC C TPUOIMKEHHBIMY 3HAYCHUSIMU BEJTUYHH.

BhINyCKHUK MOJIYYUT BO3MOKHOCTb:

2) TIOHATbH, YTO YKMCIIOBBIC JaHHBIC, KOTOPBIC MCIOIB3YOTCS JIJIS XapaKTePUCTHKH
O00BEKTOB OKPYKAIOIIET0 MHUPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU,



YTO IO 3aMKMCH MPUOMKEHHBIX 3HAYEHUH, COJEPKAIMUXCSA B WH(POPMAITMOHHBIX
MCTOYHUKAX, MOKHO CYUTh O MOTPEUTHOCTH NMPUOIMKEHHUS,;

3) MOHATH, YTO MOTPEIIHOCTh PE3yJIbTaTa BRIYUCICHHUH JOJDKHA ObITh COU3MEpHUMa
C IOTPELIHOCTHIO UCXOIHBIX TaAHHBIX.

AJITEBPANYECKUE BBIPAXKEHUA

BhIIyCKHUK Hay4uTCS:

1) BIageTh NOHATUSMHU «TOXKIECTBO», «TOKIECTBEHHOE IPe0Opa3zoBaHuEey», peliaTh
3aJ1a4M, coJieprkaliue OyKBeHHbIE JaHHbIE; padoTaTh ¢ (hOpMyIaMu;

2) BBINOJIHATH MPEOOpa30BaHUs BBIPAXKEHUMN, COAEPXKAIIMX CTEHEHU C LEJIbIMU
MOKa3aTeNs MU U KBAJIPATHbIE KOPHU,

3) BBITIOJNHATH TOXKJECTBEHHBIE MPEOOpPa30BaHUS PAMOHAIBHBIX BBIPAKCHHN Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMH U alreOpandecKuMu Apo0smMu;

4) BBIMIOJIHSTH Pa3I0KE€HUE MHOTOUJICHOB HA MHOKUTEJIH.

BpInyCKHUK NOJIYYHAT BO3MOKHOCTb:

5) Hay4uThCS BBINOJHATH MHOTOIIATOBBIC MPEeOOpPa30BaHUs PAIMOHATBHBIX
BBIPKEHUM, TPUMEHSIS IUPOKUI HAOOP CIOCOOO0B U MPUEMOB;

6) NpUMEHITh TOXICCTBEHHBbIC MpeoOpa3oBaHUs JJIA pPEUICHHS 3aJa4 U3

Pa3IMYHBIX pazienon Kypca (Hanpumep, TUIS HAXOXKICHUS
HanOOJIbIIEr0/HAUMEHBIIIETO 3HAYCHUS BBIPAXKECHHUSA ).
YPABHEHUA

BrIIycKHUK Hay4duTCS:
1) pematb OCHOBHBIE BHUJbl PAMOHAIBHBIX YPAaBHEHHWA C OJHOW IMEPEMEHHO,
CUCTEMBI IBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU;
2) TNOHMMAaTh YpaBHEHHE KaK Ba)KHEHIIYI0 MaTEMaTHYECKYI0 MOJENb s
OMMCAHMS U U3YUYEHUs Pa3HOOOPA3HbIX PEAbHBIX CUTyallui, pelaTh TEKCTOBBIE
3a/1a4u areOpandecKuM METOI0M;
3) npuMeHsATh rpauuecKkue TMpeACTaBICHUS I HCCIEIOBAaHUS ypaBHEHUH,
VCCIICIOBAHUS U PELICHUS CUCTEM YPAaBHEHUH C ABYMs IIEPEMEHHBIMU.
BBINyCKHUK NOJIyYUT BO3MOKHOCT:
4) oBIANETh CICUUATbHBIMH TNpHEMAMH PCIICHUS YPAaBHCHUH W CHCTEM
YPaBHEHUM; YBEPEHHO IPUMEHATH AaIIapar ypPaBHEHWM [JUIA  PELICHUsA
pa3zHOOOpa3HbIX 3a/1a4 U3 MAaTEMATHKH, CMEXHBIX MPEAMETOB, MPAKTUKH;

5) npuMmeHsTh rpadUUeCKe MPEICTABICHUS IS UCCIICAOBAHUS YPaBHCHHUH,
CUCTEM yYpaBHEHHM, copepKauux OyKBeHHbIE KOA(DPUIIMEHTHI.
HEPABEHCTBA
BrIlycKHUK Hay4duTCS:
1) moHMMaTh M MNPUMEHSITb TEPMUHOJIOTHMIO W CUMBOJMKY, CBSI3aHHBIE C
OTHOILLIEHHEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
2) pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHON M UX CHCTEMbI; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOi Ha rpaduyecKue NpeCTaBICHNUS;
3) NpuMEHATH anmnapaT HEPAaBEHCTB /I PELICHUS 3aJad U3 Pa3JInYHBIX Pa3JIesioB
Kypca.
BBINyCKHUK NOJIyYUT BO3MOKHOCTh HAYUYHUTHCS:
4) pa3HOOOpa3HbIM MpUEMaM JIOKAa3aTeIbCTBA HEPABCHCTB; YBEPCHHO MPUMECHSTh
anmapaT HEpPaBEHCTB I PEUICHHs] Pa3HOOOpa3HbIX MaTeMAaTUYECKUX 3ajad |
3a/1a4 U3 CMEXHBIX PEIMETOB, IPAKTUKH;



5) npuMmeHsATh TpapUUecKHe IPEICTABICHUS JUIsl WCCJCIOBAHUS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJIepKaIINX OYKBEHHbIE KOA(P(DUIIMESHTHI.

OCHOBHBIE IIOHATHA. YACIIOBBIE ®YHKIIUN

BbINTyCKHUK HAYYUTCS:

1) moHMMaTh U MCHOJIB30BaTh (PYHKIIMOHAJIbHBIE MOHATHUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

2) ctpouTh Tpaduku 3MeMEHTapHBIX (HYHKIIMA;, UCCIEeI0BATh CBOMCTBA YHUCIOBBIX
(byHKIMI HA OCHOBE M3YYEHHUS MOBEACHUS UX TPaPUKOB;

3) noHUMaTh GYHKIMIO KaK BaKHEHIIYI0O MATEMAaTHYECKYIO MOJICb JJIs OMUCAHHUS
MIPOIIECCOB M SIBJICHUNA OKPYXKAIOIIET0 MUPA, TPUMEHATh (PYHKITMOHAIBHBIN SI3BIK
JUTSL OTTUCAHMSI U MCCIIEIOBAHMSI 3aBUCUMOCTEN MEXKTY PU3NIECKUMU BEININHAMH.
BBITTyCKHHUK TIOTyYUT BO3MOKHOCTh HAYUNUTHCS:

4) MPOBOJIUTH MCCIICAOBAHUS, CBSI3aHHBIC ¢ M3YYCHHEM CBOWCTB (DYHKIIHIA, B TOM
YHUCJIE€ C MCIOJb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE TpadUKOB H3YYEHHBIX
byHKUMA  cTpouTh OoJjiee  ClOkHBIE Tpaduku  (KyCOUHO-3aJaHHBIE, C
«BBIKOJIOTBIMIUY TOYKAMH H T. 11.);

5) ucnonp30BaTh (YHKIMOHAIBHBIC MPEACTABICHUS W CBOWCTBA (YHKIMH IS
pelieHus MaTeMaTHYECKUX 3a]1a4 U3 Pa3IMUHbIX Pa3J/Ie]IoB Kypca.

UNMCJIOBBIE ITOCJIEJOBATEJIBHOCTHU

BhITyCKHUK HAYy4YUTCS:

1) mnoHMMaTh ¥ HCIOJNB30BATh SI3BIK  TOCIEIOBATENLHOCTEH (TEPMUHBL,
CUMBOJIMUECKUE 0003HAYCHU);

2) npuMeHsTh (OpMyJibl, CBA3aHHbIE C apU(PMETHUECKOW M T'€OMETPUUYECKON
POTPECCUsiIMU, W ammapar, cOpMHUpPOBAHHBIA MPU WU3YYCHHH APYTUX PA3/ICIOB
Kypca, K pelIeHuIo 3a71a4, B TOM YUCJIe C KOHTEKCTOM U3 PEabHOM KU3HU.
BBITTyCKHHK TIOJTyYHUT BO3MOYKHOCTh HAYUNUTHCS:

3) periath KOMOMHMPOBAaHHBIC 3a7auyd C MPUMEHCHHEM (GOPMYJ N-TO WieHa U
CyMMBI TIEPBBIX N YJIECHOB apU(PMETUYECKOW W TEOMETPUUYECKOW MPOTPECCHUH,
MPUMEHSIS TIPU ATOM armapaT ypaBHEHUN U HEPABEHCTB;

4) moHuMaTh apuPMETHUCCKYI0 U TEOMETPHUCCKYIO MPOrpecCHH Kak (yHKIIMU
HATypaJbHOTO apTyMEHTA; CBSI3bIBATh apU(METUUYECKYIO MPOTPECCHUIO C IMHEUHBIM
pPOCTOM, FEOMETPUUECKYIO — C SKCIIOHEHLUATbHBIM POCTOM.

OIMNCATEJIbHAS CTATUCTUKA

BBIyCKHUK HayduTCs HCIONB30BaTh MPOCTEHINNE CIOCOObI MPEICTaBICHUS U
aHallM3a CTATUCTHYECKUX JTaHHBIX.

BBITYCKHUK ~ TIOJIyYUT BO3MOXKHOCTH INPHOOPECTH TEPBOHAYAIBHBIA  OIBIT
OpraHu3anuu cOopa JaHHBIX MPH MPOBEICHUH OIMpOoca OOIIECTBEHHOTO MHEHWS,
OCYIIECTBIISITh UX aHAIIM3, MPEACTABIATh PE3YJbTAThl ONMpOca B BUAC TaOIHIIHI,
JMarpaMMel.

CJIVYAMHBIE COBBITUS Y1 BEPOSITHOCTbD

BBITTyCKHUK HAy4YUTCS HAXOIUTh OTHOCUTEIBHYIO YacTOTy € BEPOATHOCTH
CIIy9aitHOTO COOBITHSI.

BBITTYyCKHUK TOJYYUT BO3MOXKHOCTH MPUOOPECTH OMBIT MPOBEICHUS CITyYailHBIX
HKCIIEPUMEHTOB, B TOM YHCJE C TMOMOIIbI0 KOMITBIOTEPHOTO MOJACIUPOBAHUS,
WHTEPIPETALUN UX PE3yJTbTaTOB.

KOMBUHATOPUKA



BBITTyCKHUK Hay4YuTCSl pemaTh KOMOWHATOPHBIE 3aJa4ll HAa HAXOXKICHUE YHCIIa
00BEKTOB WA KOMOWHAIUIA.

BBIITYCKHUK TMOJYYUT BO3MOXKHOCTh HAYYHTHCS HEKOTOPBIM  CIICIIHAIBbHBIM
npuéMaM perreHuss KOMOMHATOPHBIX 3a7ad.

[IpeaMmeTHBICE pE3yJabTAaThl OCBOCHHS paboyeli NporpaMMmbl IO TEOMETPUHU
IIPE/ICTABIICHBI 10 TOJ1aM 00yUYEHHUSI.

Pa3BuTHE JIOTMYECKMX TIPEJICTABIICHUA M HAaBBIKOB JIOTHYCCKOTO MBIIIICHUS
OCYIIIECTBIISICTCSI HA IPOTSHKEHUU BCEX JIET OOyYCeHHsI B OCHOBHOM ITKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipemmosnaraercsi, 4To BBIMYCKHUK OCHOBHOM IITKOJIBI
CMOXKET CTPOUTH BBICKA3bIBAHWUS W OTPHIIAHUS BBICKA3bIBAHWM, paCIO3HABATH
WCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS, IIPUBOIUTH IPUMEPHI M KOHTPIIPHUMEPHI,
OBJIaJICET MOHATUSIMU: ONIPEICIICHNE, aKCHOMa, TEOPEMa, T0Ka3aTeIhCTBO

— W HaYYHUTCS UCIOJIL30BaTh MX MPH BBIMOJIHEHUN YUYSOHBIX U BHEYYCOHBIX 3a/ad.

Harnsinnast reometpust
BhITyCKHUK HAYy4YUTCS:

1) pacrio3HaBaTh Ha 4EepTEkax, PUCYHKaX, MOACIAX M B OKPYKAIOIIEM MHpPE
IUIOCKHE U TIPOCTPAHCTBEHHBIE FEOMETPUUECKUE (DUTYPBL;

2) pacno3HaBaThb pa3BEPTKU Kyba, MpPsIMOYTOJbHOIO Mapajlielenurnena,
IIPaBUIBHOW MUPAMHU/IbI, IAJIMHAPA U KOHYCA;

3) ONpENENsATh MO JIMHEWHBIM pa3MepaM pPa3BEPTKH (PUTYphl JUHEWHbIE
pa3Mepsbl camoi (pUrypsl 1 HA0OOPOT;

4) BBIYHCIIATh 00BEM MPSAMOYTOJIBHOTO NapalIeNIeUIe 1a.

BBINTyCKHUK MOTYyYUT BOBMOYKHOCTH:

5) BBIUUCIIATh OOBEMBI  MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX  (uryp,
COCTABJICHHBIX M3 MPSIMOYTOJIbHBIX MMapaslieNenuIe0B;

6) yIIIyOUTh U Pa3BUTh NPEJCTABICHUS O POCTPAHCTBEHHBIX T€OMETPUUECKHUX
purypax;

7) IPUMEHSATH NOHATUE PAa3BEPTKHU ISl BBITOITHEHUS IPAKTUYECKHUX PACUETOB.

['eomerpuyeckue Gurypol
BpinyCKHUK Hay4uuTCS:

1) MOJIb30BAThCS A3bIKOM F€OMETPUU ISl OMUCAHUS MPEIMETOB OKPYKAIOIIETO
MHpa U UX B3aUMHOIO PaCIOI0KEHUS;
2) pacro3HaBaTh U M300pa)xaTh Ha YEPTEKAX M PUCYHKAX TEOMETPUUYECKUE

burypsl 1 UX KOH(pUTYpaLUU;

3)  HaxoAWTh 3HAYCHUS JJIMH JIMHCWHBIX AJIEMEHTOB (DUIYp M MX OTHOIICHUS,
rpangycHyro Mepy yriaoB or 0 mo 180°, mpumenss onpezneneHusi, CBOMCTBA U
Npu3HaKu (GUryp M WX DJIEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO, MOJ00uE,
CUMMETPHH, IOBOPOT, NapaJlJIEIbHBINA MEPEHOC);

4) ONEPUPOBATh C HAYAIBHBIMU IOHATHUSMH TPUTOHOMETPUU U BBIIIOJHATH
AJIEMEHTapHBIE onepanuy HaJ GyHKIUSIMH YTIIOB;
5) pemars 3aJadyd Ha JI0Ka3aTelIbCTBO, ONMUPASCh HA W3YyUYECHHBIE CBOMCTBA

buryp M OTHOIIEHHH MEXAY HHUMHU U TPUMEHSS H3YYCHHbIE METOJIbI
JI0Ka3aTeJIbCTB;

6) pemarb HECIOXXHbIE 3aJadyd Ha [IOCTPOEHUE, NPHUMEHSS OCHOBHBIE
QJITOPUTMBI IOCTPOEHUS C IOMOLIBIO LIUPKYJIS U JINHEWUKHU;

7) pelaTh NpoCTENIINE MIIIAHUMETPUYECKUE 3a/1a41 B IPOCTPAHCTBE.



BbIMyCKHUK MOJYYUT BO3MOKHOCTD!

8) OBJIaJIETh METOJAMM PEIICHMs 3a/1a4 Ha BBIYUCICHHUS M JOKAa3aTelbCTBA:
METOJIOM OT MPOTHUBHOTO, METOAOM TMOJI00Ms, METOIOM Iepedopa BapUAHTOB U
METO/IOM F€OMETPUUYECKUX MECT TOUEK;

9) NpPUOOPECTH OMBIT MPUMEHEHUS AreOPanyecKoro ¥ TPUrOHOMETPUUECKOTO
anmnapara U ujed ABMKEHUS IIPU PElICHUH TreOMETPUYECKUX 3a/1a4;

10) oBnameTh TPATUIMOHHOW CXEMOW peIICHUS 3a7ad Ha IOCTPOCHHE C
MOMOIIBI0 I[UPKYJSI W JIMHEWKU: aHaIW3, IOCTPOCHHUE, J0Ka3aTeIbCTBO U
UCCJIEIOBAHHE;

11) HayuuThCsA pemIaTh 3aJa4d Ha IOCTPOCHHE METOJIOM TI€OMETPHUYECKOTO
MeCTa TOUYEK M METOJIOM TO100ws;

12) mpuoOpecTH ONBIT HCCIACAOBAHUS CBOWCTB IIAHUMETPUYCCKUX (QUTYD C
MIOMOII[BI0 KOMITBIOTEPHBIX MPOTPAMM;

13) npuoOpecTH OMBIT BBIMOJHEHHS IMPOEKTOB MO TeMaM: «l'eoMeTpuyecKue
npeoOpa3zoBaHus Ha MIockocTy, «IlocTpoeHne oTpe3KoB 1Mo Ghopmyiey.
N3mepeHre reoMeTpuYeCcKiX BEJIMYHUH

BhIITyCKHUK Hay4uTCS:

1)  uCHoJB30BaTh CBOMCTBA U3MEPEHUS JJTUH, IJIOIIAICH U YIJIOB MPH PEIICHUH
3alad Ha HaXOXKJEHHE JJIMHBI OTPE3Ka, IJMHBI OKPYKHOCTH, JIMHBI OYyTU
OKPY>KHOCTH, TPayCHOU MEPHI yTJIa;

1)  BBIYUCIATH JUIMHBI JUHCHHBIX 3JIEMEHTOB (UTYP M WX YIJIbI, HUCIOJB3YS
dbopMyIibl JUIMHBI OKPY>KHOCTU U JIJIMHBI AYyTH OKPYXHOCTH, (HOPMYJIbI IUIOMIaACH

¢uryp;

2) BBIYUCIISTH TTIOIIAN TPEYTOJIbHUKOB, IPSMOYTOJIbHUKOB,
[1apajuIesIorpaMMOB, TPAIlEUi, KPYTOB U CEKTOPOB;

3) BBIYUCIISIT JIJIMHY OKPY>KHOCTH, JJIMHY AYTU OKPY>KHOCTH;

4) pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO C HCIOJIb30BaHUEM (OPMYI JIMHbBI
OKPYXHOCTH | JITUHBI TyTH OKPY>KHOCTH, (GOpMYII IUToImanen puryp;

5) peumars  IpakTUYeCKHMe  3aJayd,  CBSI3aHHbIE C  HAXOXKICHUEM

T€OMETPUYECKUX BEIMYHMH (UCTOJIB3Yysl TPH HEOOXOJWMOCTH CIPABOYHUKU U
TEXHUYECKUE CPEICTBA).
BBITTyCKHUK MOTYYUT BO3MOXKHOCTH:

1) BBIYHCIIATh IUIOMAAW (UTyp, COCTABJICHHBIX W3 JABYX WM Ooee
NPSIMOYTOJIBHUKOB, MapajliieIorPaMMOB, TPEYTOJIbHUKOB, KpyTra M CEKTOpa;

2) BBIYUCIISATH  IUIOMIAAM  MHOTOYTOJIbHUKOB,  HMCIOJIb3YySl ~ OTHOIICHUS
PABHOBEJIMKOCTU U PABHOCOCTABIEHHOCTH;

3) MPUOOPECTH OMBIT MPUMEHEHHUS aareOpandyeckoro u TPUrOHOMETPUIECKOTO
ammapara W WAed JBW)KEHUS TpH pEIIeHWH 3ajad Ha BBIYUCICHUE TUIOIIaeH
MHOT'OYT'OJIbHUKOB.

Koopaunater

BbIIyCKHUK Hay4dnTCS:

1) BBIYUCIISITh JUIMHY OTpe3Ka MO KOOpJAMHATAM €ro KOHIIOB; BBIYUCIATH
KOOPAMHATHI CEPENHBI OTPE3KA;

2) WCIIOJIb30BaTh KOOPAWMHATHBIA METOJl ISl M3YyYEHHS] CBOWMCTB MPSAMBIX U
OKPY’KHOCTEM.

BBINyCKHUK NOJIyYUT BO3MOKHOCT:



3) OBJIAZICTb KOOPAHWMHATHBIM MCTOJAOM PCHICHHA 3ada4 Ha BbIYMCIICHUC U
JOKa3aTCJIbCTBO,

4) MPUOOPECTH OMBIT UCIIOIB30BAHUS KOMITBIOTEPHBIX MPOTPaMM JIJIsl aHAIHU3a
YaCTHBIX CJIy4aeB B3aMMHOTO PACIIOIOKEHUS OKPY>KHOCTEN U MPSIMBIX;
5) NpPUOOPECTH OMNBIT BBINOJIHEHUS MPOEKTOB Ha Temy «lIpumeHeHue

KOOPAMHATHOTO METO/Ia MPU PELICHUU 33/1a4 Ha BBIYMCIICHUE U JI0KA3aTEIbCTBOY.
Bekropsl

BpinyCKHUK HAy4uuTCS:

6) ONEPUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY M Pa3HOCTh JABYX BEKTOPOB,
3aJJaHHBIX T'€OMETPUYECKHU, HAXOJIUTh BEKTOP, PABHBIM MPOU3BEICHUIO 3aJaHHOIO
BEKTOpA Ha YMCIIO;

7) HAaXOJWUTh JJIsI BEKTOPOB, 3aJaHHBIX KOOpPAWHATAMH: JJIMHY BEKTOpPA,
KOOpPAMHATBI CYMMBI W Pa3HOCTH JBYX U 0o0Jee BEKTOPOB, KOOPJUHATHI
NpOU3BEJCHUSI  BEKTOpa HAa  4YHUCJIO, TPUMEHSS TpPU  HEOOXOJIUMOCTH
COYETATEJIbHBIN, IEPEMECTUTEIILHBIN U PACIIPEACIIUTEIbHBIN 3aKOHBI;

8) BBIUUCIIITH CKAJISIPHOE IMPOU3BEIACHUE BEKTOPOB, HAXOIAUTH YIOJl MEXIY
BEKTOpPaMH, YCTAHABJIUBATH MIEPIIEHAUKYJIIPHOCTD MPSIMBIX.

BpInyCKHUK NOJIYYHAT BO3MOKHOCTb:

9) OBJIaJICTh BEKTOPHBIM METOAOM JUIsI PELICHUS 3a1a4 Ha BbIYHUCIICHUE U
JI0Ka3aTeIbCTBO;

10) mpuoOpecTH ONBIT BBHIMOJIHCHHS TPOEKTOB Ha Temy «l[IpuMmeneHue
BEKTOPHOT'O METO/Ia MPH PEIICHUH 33]1a4 HA BBIYMCIICHUE U JOKA3aTEIbCTBOY.



TEMATHYECKOE IINTAHUPOBAHHUE

Tempbl, OcHoBHOE XapakTepuCTHKA OCHOBHBIX BUI0B OcHoBHbIE
BXOAfIIIIHE B | COLEp:KaHHe JAeATeJbHOCTH YYeHHKA (HA YPOBHE HAINIPpaBJICHUSA
pas3aennbl o TeMam yueOHBIX J1eiicTBHI) BOCIIUTATEIbHOM
NPUMEPHOI AesITeJIbHOCTH
NPOrpamMMbl
7 xaace (170 4.)
AJI'EBPA
I'nasa I. BeIpaxenus Haxonuts 3Ha4eHUs 4MCIOBBIX BeIpaxkeHul, | [larpuoruueckoe
Boipa:kenusi, | [IpeoOpa3oBaH | a Takxke BBIpQXKEHUH C IEPEMEHHBIMH IIPH BOCIIUTaHHUE,
TOKJI€eCTBa, uc BBIpa)KeHI/Iﬁ YKa3aHHbIX 3HAYCHUAX IICPEMCHHBIX. Fpa)K,I[aHCKOC u
YpaBHeHuss | YpaBHEHHUS C Hcnonws3oBath 3HaKK >, <, >, <, YUTaTh U JyXOBHO-HPaBCTBEHHOE
224 OJIHOM COCTABJISATH JIBOVHBIC HEPABEHCTBA. BOCIIMTAHUE,
IIEPEMEHHON BLIHOJIH;ITI: npocreinme npeoOpa3oBaHus Tpy/I0BOE BOCIHTAHME,
CraTucTHYecK | BBIPAKEHUI: IPUBOJUTH [1000HBIE Y ——
ue cllaraeéMble, pacKpblBaTh cvl<061<1/1 B CyMMeE BOCIUTAHNE,
XapaKTEPUCTUK | WIM Pa3HOCTH BbIpaXeHUM. Pemars
u ypaBHeHUs Buja ax = b npu pasnndHbx Hennocru nayuroro
3HAYCHHSIX a U D, a Taxke HECIIOKHbBIC TIO3HAHUA,
YPaBHEHUs, CBOAAIIMECS K HUM. Puszueckoe
Hcrosp30Bath anmapart ypaBHESHUHN 1S BOCHMTAHUC,
pelleHMs TEKCTOBBIX 3a]1a4, popmuposanue
UHTEPIPETUPOBATDL PE3YIbTAT. KyJbTypbl 310pOBbA 1
Hcnonp3oBate npocreimme SMOLIMOHAJIBHOTO
CTaTUCTUYECKUE XapaKTEPUCTUKHU (CpefHee | Oiaromnosyqus,
apupMeTHyecKoe, pazMax, MoJa, MEIMaHa) | DKOJIOTHYECKOe
AJId aHAJIM3a pAaaa JaHHBIX B HECIOKHBIX BOCIIMTAHUE.
CUTYaLUsAX
OyHkuuu U ux | Beruncnsate 3Hauenust pyHkuuu, 3aganHon | [latpuotnueckoe
I'nasa II. rpaduku (dbopMysI0H, COCTABIATh TAOIUIIBI 3HAUEHUH | BocrIUTAaHUE,
®yuknuu 114 | JIuneiinas ¢ynxiuu. Tlo rpadguky GpyHKIMU HAXOMUTE | ["paskgaHCKOE U
byHKLIusA 3Ha4YeHHe QYHKLUU 110 U3BECTHOMY JyXOBHO-HPaBCTBEHHOE

3HAUEHUIO apTr'yMEHTa U peliaTb 00paTHYIO
3anaqy. CTpouTh rpaduku mpsiMon
MPONMOPIUOHATIBHOCTH U IMHEUHOMN
(YHKIIUY, ONTUCHIBATH CBOMCTBA ITUX
¢ysakuii. [loHumaTs, Kak BIMSIET 3HAK
ko3 durrenTa K Ha pacroioxkeHue B
KOOpJIMHATHOM TIOCKOCTHU Ipadrka

BOCITUTaHHE,
TpyoBoe BOCIIUTAaHHE,
DcTeTUYECKOE
BOCITUTaHHE,
[leHHOCTH HAYYHOTO
MO3HAHMUA,

dynxuun y = kX, re k # 0, kak sasucur or | PH3MUECKOE
3HayeHuii K u b B3anMHoOe pacrionoxenue BOCIMTAHHC,
rpadukoB 1ByX pyHKIMiH Buga y = KX + (opmupoBanne
b.MuTepnpeTrpoBaTh rpaduku pearbHbIX KYyJIbTYPbI 310POBbA 1
3aBHCUMOCTEH, ONMUCHIBAEMBIX (OpPMYyJIaMU | SMOLIMOHAIIBHOTO
Buma y=kx,rnekKZ0my=kx+Db OnaromnoryJus,
DKOJIOTHYECKOE
BOCITUTAHHE.
I'nasa III. Crenens u e€ BreruucnaTe 3HaueHns BelpaxkeHuit Buga an, | [larpuorunueckoe
Crenens ¢ cBOIicTBa r7ie a —IpOU3BOJIBHOE YUCIIO, N — BOCIIUTAHHUE,
HaTypajdbHbl | OIHOUIEHBI HATYPAIbHOE YUCIIO, YCTHO U NIUCbMEHHO, & | ['paJaHCKOE U
M TaKXke C TIOMOIIbIO KAIbKYJIATOPA. JYXOBHO-HPaBCTBEHHOE
IMoka3zarenem @opMynHpoOBaTh, 3aAUCHIBATH B BOCIIMTAHHE,
114 CHUMBOJIMYECKOU (hopMe U 000CHOBBIBATH




CBOMCTBA CTENEHU C HATypaIbHbIM
nokasarenem. [IpuMeHsTh CBOMCTBA
CTEIEHH JUIsl IPeoOpa30BaHUs BbIPAKEHHH.
BbInonHATE yMHOKEHHE

OJITHOYJICHOB U BO3BEJEHUE OJHOWICHOB B
creneHb. Ctpouts rpaduxu QyHKIMA y = X2

TpynoBoe BociuTaHue,
CcTeTUYECKOE
BOCIIUTAHUE,
LleHHOCTH HAYYHOTO
MO3HAHHUA,

3 p 5 dusnyeckoe
u y = X3. Pemate rpaduyecku ypaBHEHHUS X BOCIIHTAHHE,
=kx+b,x3=kx+b,rnekub—
dbopmupoBaHue
HEKOTOPBIE Yucia
KYJIbTYPBI 310pOBbS U
SMOLMOHAIBHOTO
OnaromnosyyJusl,
DKOJOTMYECKOE
BOCIIUTAHHE.
I'naBa IV. CymmMma u 3anucelBaTh MHOTOWIEH B CTaHIAPTHOM [TatpuoTnyeckoe
MHorouieHbl | pa3HOCTb BU/JIE, ONIPEJIEISITh CTENIEHb MHOTOUJICHA. BOCIIUTAHHE,
174 MHOTOYJICHOB | BBINOJIHATE CIOKEHNUE U BBIUNTAHUE I"pakmaHCKoOE U
[Ipou3BeneHrne | MHOTOWIEHOB, YMHOXKEHUE OJHOWIEHA Ha JlyXOBHO-HPaBCTBEHHOE
OJIHOWIEHA U MHOI'OUYIEH U MHOTOYJIEHA HA MHOTOYJIEH. BOCIIATAHHIE
b
MHOT0- BbInonHATE pasiiokeHre MHOTO YIEHOB Ha Tpya0BOE BOCTIUTAHNE,
YJleHa MHOXUTENH, UCITIOIb3YS] BBIHECEHUE D eTETHYCCKOR
[IpousBeneHne | MHOXKMTENS 32 CKOOKH U CIIOCO0
. BOCIIUTAHMUE,
MHOT'OWIEHOB | TpyNIUpOBKHU. [IpuMeHATh nelcTBHS C
LleHHOCTH HAy4YHOTO
MHOTOYJIEHAMU NIPU PELICHUU
MO3HAHUS
pa3HoOO00pa3HBIX 33/1a4, B YaCTHOCTHU IIPH ’
pEeILIeHNH TEKCTOBBIX 3a7a4 C [IOMOIIBIO Pusnieckoe
ypaBHEeHHiA BOCIIUTAHUE,
dhopmupoBaHue
KYJIbTYPBI 3/10pPOBbS U
SMOLIMOHAJIBHOTO
Osaronosryyusi,
DKOJOTUYECKOE
BOCITUTaHHUE.
I'naBa V. KBanpar Jloka3bIBaTh CIPaBEIIMBOCT (OPMYIT ITaTpuotuyeckoe
®opmyJibl CYMMBI U COKpAaLIEHHOIO0 YMHOXEHHUS, IPUMEHATh UX | BOCIIUTAHME,
COKPAIIEHHOT | Pa3HOCTH . B IpeoOpa30BaHUAX LEJbIX BBIPAKEHHH B ["pask1aHCKOE U
YMHOKeHHus1 | KBaJpaToB. MHOTO4JIEHOB Ha MHOKHUTEJIH. BOCIIMTAHHE,
194 CymmMma u Hcnonb3oBars pasIHEIE npeoOpazoBaHMs Tpy/l0BOE BOCITHTAHHE,
pa3HOCTb LIEJIBIX BBIPAKEHUM IIPU PEILIEHUU D CTeTHICCKOR
KyOOB YpaBHEHUH, JOKa3aTeIbCTBE TOKAECTB, B
BOCIIUTAHHUE,
IIpeoOpas3oBan | 3aayax Ha JEIUMOCTh, B BEIUHUCIICHUH
. . LlenHocT Hay4YHOTO
ue 1eJbIX 3HaYEHUIN HEKOTOPBIX BBIPAXKEHUH €
. IIO3HAHUA,
BBIPAKEHUN IIOMOUIBIO KaJIbKYJIATOPA
duznueckoe
BOCITUTaHMUE,
dbopmupoBaHue
KYJIbTYPBI 310pPOBbS U
AMOLMOHAJIIBHOIO
Onarononyyusi,
DKOJIOTHYECKOE
BOCIIUTaHHUE.
I'nasa VI. JInnelinbie Onpenensrs, SBISETCS JIU apa YUCel ITaTpuornueckoe
Cucrembl YPaBHEHHS C peuIeHneM JaHHOTO YPAaBHEHHMS C IBYMs BOCIIUTAHHE,




JIMHEeMHBIX IBYMs Iepe- nepeMeHHbIMU. HaxomuTes mytém nepedopa | ['pakmanckoe u
YPaBHEHMH MEHHBIMU U UX | LI€JIblE PELICHUS JINHEHHOTO YpaBHEHHUS C JTyXOBHO-HPAaBCTBEHHOE
164 CUCTEMBI IBYMs niepeMeHHbIMU. CTpOoUTh rpaduk BOCIIMTaHUE,
Pemenne YPaBHCHUA TpynoBoe Bocniutanue,
CHCTEM ax+by=c,rne a# 0w b #0. Pemars DCTeTHUECKOE
JMHEAHBIX rpaqn:meCKHM cnoco600M CUCTEMBI BOCIIUTAHHE,
YPaBHEHMM JIMHEHHBIX YPAaBHEHUH C IBYMS [[eHHOCTH HAYIHOTO
nepeMeHHbIME. [IpuMeHsTh criocod HO3HAHNS,
MIOJICTAHOBKHU U CIIOCOO CII0KEHUS MPU
pELIEHUU CUCTEM JIMHEMHBIX YPABHEHUM C Puzmieckoe
IBYMs IIEPEMEHHBIMU. Pemate TeKcToBbIE BOCIHTAHHC,
3aJ1a4M, UCIOJIb3YS B KAUECTBE (bopmuposanue
anreOpanyuecKoi MOIENIU CUCTEMY KyJIBTYpPbI 3T0POBbA U
ypaBHeHuil. InTepnperupoBars pesynaprar, | IMOLHMOHAILHOTO
MOJYYEHHBIN IPU PEIICHUU CUCTEMBI Oarormosy4us,
DKOJIOrHYECKOE
BOCIIUTAHHUE.
IToBTOpEHUE
64
I'EOMETPHA
Hauanbusie | I[Ipocteiimme | OOBSACHATH, UTO TaKOE OTPE3OK, JIy4, yroia, | [larpuornueckoe
reoMeTpUYEeC | FTEOMETpUYEC | Kakue (PUrypbl Ha3bIBAlOTCS PABHBIMU, KAK | BOCIIUTAHUE,
KHE KHe QUTypbl: | CPAaBHUBAIOTCS U U3MEPSAIOTCS OTPE3KHU U I'paxkgaHcKoe u
CBEJEHUSI npsmasi, YTJIBI, 9TO TAKOE TPAyC U TPAAYCHAs MEPA | 1yXOBHO-HPABCTBEHHOE
104 TOYKA, OTpe- | yria, KaKOW yroJl Ha3bIBaeTCs IPSIMBbIM, BOCIIMTAHHE,
30K, JIy4, TYIIBIM, OCTPbIM, Pa3BEPHYTHIM, UTO TAKOE Tpy/I0BOE BOCITHTAHHE,
yIroJ. cepe/ivHa OTpe3Ka U OucceKTpuca yria, D CTETHUYCCKOR
[TonsTue KaKHe YIJIbl Ha3bIBAIOTCA CMEXHBIMU U
paBeHCTBa KaKHe BepTUKaIbHBIMU; (HOPMYIUPOBATH U BOCITHTAIHC,
reoMeTpuyec | 000CHOBBIBATH YTBEPKACHHS O CBOMCTBAX Hennocru Hayuroro
Kux uryp. CMEKHBIX U BEPTHKAJIbHBIX YIJIOB; TIO3HAHHA,
CpaBHeHUe OOBSACHSATH, KaKHe MPSIMbIE Ha3bIBAIOTCS Pusmraeckoe
OTPE3KOB H HEPICHANKYIAPHBIMU; (HOPMYIHPOBATH U BOCIMTaHHE,
YIJIOB. 000CHOBBIBaTh YTBEPKJIEHUE O CBOICTBE (opmupoBatne
H3mepenue JABYX IPSMBIX, IEPIEHIUKYIIAPHBIX K KyJIbTypbl 310pOBBA 1
OTPE3KOB, TpeTheil; N300paxkaTh U pacro3HaBaTh SMOIMOHAJIBHOIO
JUTUHA yKa3aHHbIE MPOCTEeHUIINEe PUTYypbI HA Onaromnosnyyuus,
oTpes3ka. 13- | yeprexax; pemaTs 3a7aun, CBI3aHHBIE C DKOJOTHYECKOE
MEpEeHUe STUMHU NPOCTEUITUMH PUTypaMu BOCIIUTAHHE.
YIJIOB,
rpajaycHast
Mepa yria.
CmexHbIe U
BEPTUKAJIbHbI
€ yIJIbl, UX
CBOMCTBA.
Ilepniennuky
JISIpHBIE
npsiMble
Tpeyronsau | TpeyroabHuk | OOBSACHATH, Kakas (Gurypa Ha3blBaeTcs ITaTpnotnueckoe
KU . Ilpn3Haku TPEYTOJIbHUKOM, YTO TAKOE BEPLIMHBI, BOCIIUTaHMUE,
1749 paBeHCcTBa CTOPOHBI, YIJIbI ¥ IEPUMETP TPEYTOJIbHUKA, | ["pakIaHCKOE U
TPEYTrOJIbHUK | KAKOH TPEYroJbHUK Ha3bIBACTCS JyXOBHO-HPaBCTBEHHOE
OB. paBHOOEIPEHHBIM U KaKon

BOCIIMTAHHUC,




Ilepnenau-

PaBHOCTOPOHHUM, KaKHe TPEYroJIbHUKI

TpynoBoe BocniuTanue,

KYJISIp K Ha3bIBAIOTCS PABHBIMU; U300paxaTh U DCTEeTHYECKOE
MPSIMOU. Pacro3HaBaTh Ha YEPTEKAX TPEYTOILHUKU U | BOCITUTAHUE,
MenuaHsl, WX 3JIEMEHTHI; (OPMYITUPOBATH U L{eHHOCTH HAYYHOTO
OUCCEeKTPUCHI | JOKa3bIBaTh TEOPEMBI O IPU3HAKAX TO3HAHMS,
U BBICOTBI PaBEHCTBA TPEYrOJILHUKOB; OOBSCHATD, YTO | hyspueckoe
TPEYTOJbHHUK | HA3BIBACTCS MEPIIEHIHKYIAPOM, } BOCIIHTAHHE,
a. MPOBEIEHHBIM U3 TAaHHOW TOYKH K JTaHHOU
PaBunoGenpen | npsimoii; popmynrpoBaTh U 10Ka3bIBATh (opmmposae
N .. KYJITYPBI 3JI0POBbS U

HBIU TEOpEMY O MEPIEHAUKYISPE K MPSIMOIA;
TPEYTrOJIbHUK | OOBICHSITH, KAKUE OTPE3KU HA3bIBAIOTCS IMOTHOHATEHOTO
U ero MeJMaHON, OUCCEKTPUCON U BBICOTON Ouaronomny4us,
CBOICTBA. TpEyrojabHuKa; GOPMYIHPOBATH U Oxkosoruyeckoe
3agauu Ha JIOKa3bIBATh TEOPEMBI O CBOMCTBAX BOCHIUTAaHHE.
MOCTPOEHHUE C | paBHOOEIPEHHOTO TPEYroJIbHUKA; PEIIaTh
MOMOIIBIO 3aJ1a4M, CBSI3aHHbBIC C PU3HAKAMH
LHUPKYJIIS U paBEHCTBA TPEYTOJbHUKOB U CBOMCTBAMU
JIMHCHKH paBHOOEIPEHHOTO TPEYTOJILHUKA;

(hopMyIIpOBaTh ONPEICIICHUE OKPYKHOCTH;

OOBSICHSATH, UTO TaKOE IIEHTP, PaINyC, XOpaa

Y IWaMETpP OKPYKHOCTH; PEIIaTh Ipo-

CTeIne 3a7a4u Ha TIOCTPOSHUE

(moctpoeHue yria, paBHOTO JaHHOMY,

MIOCTPOCHHUE OMCCEKTPUCHI YTIIa,

MTOCTPOCHHE TIEPIICHIUKYISIPHBIX TIPSIMBIX,

MIOCTPOCHHE CEPEUHBI OTpe3Ka) u boJee

CJIOKHBIC 33719, UCTIOIb3YIOIIHE

yKa3aHHbIE MPOCTEUIIINE; CONOCTABIATh

TIOJIYYCHHBIN PE3YJIbTAT C YCIIOBUEM 33]1a4H;

aQHAJIM3UPOBATH BO3MOKHBIE CITyJau

IMapannensu | [Ipusnaku dopmMyIUpoBaTh ONpeaeeHUE [Tatpuotuyeckoe

BIC MIPSIMBIC nmapaieIbHO | MAPAJUICIBHBIX MPSAMBIX; OOBSICHSITH C BOCIUTAHHE,

134 CTH MPSIMBIX. | MIOMOIIBIO PUCYHKA, KAKHUE YTJIbI, 'paknaHcKoe 1
Axcuoma 00pa30BaHHbIE NP NIEPECEUEHUH JIBYX JlyXOBHO-HPaBCTBEHHOEG
nmapajjiedbHbl | MPSMBIX CEKYIEH, Ha3bIBAIOTCS HAKPECT BOCTTUTAHYE,

X TIPAMBIX. TeXKALNUMU, KaKie OTHOCTOPOHHUMH U Tpy0BOE BOCTIHTAHHE,
CaoiicTBa KaKue COOTBETCTBCHHBIMU; ()OPMYITUPOBATH e Y ——
nmapasjieabHbl | U JOKa3bIBaTh TEOPEMBI, BEIPAXKAIOIIHE

BOCIUTAHHUE,
X TPSIMBIX MPU3HAKH NTAPAJUICITLHOCTH JABYX TPSIMBIX;

OOBSCHSTH, UTO TAKOE AKCUOMBI T€OMETPUU
1 KaKre aKCHOMBI YK€ HUCIIOIh30BaAIIUChH
panee; GopMyIHUPOBATH AKCUOMY
HapaJ'IJ'Ie.]'II)HBIX HpSIMBIX 1 BBIBOAUTH
CIeCTBUS U3 He€; GOopMyTUPOBATH U
JOKa3bIBATh TeopeMH (0] CBOfICTBaX ma-
paIIENbHBIX MPSIMBIX, 0OpaTHBIE TEOpEMaM
0 MpU3HAKAX MapaJlIeIbHOCTH, CBSI3aHHBIX C
HaKpecT JeKalluMH, COOTBETCTBEHHBIMU U
O,ZIHOCTOPOHHI/IMI/I yFJ'IaMI/I, B CBSA3H C OTUM
OOBSICHAITh, UTO TAKOE YCIIOBHE U
3aKJII0YEHNE TEOPEMBI, KaKkas TeopeMa
Ha3bIBAETCS OOPATHOM 10 OTHOIIEHUIO K
JTAHHOUM TeopeMe; OOBSICHATh, B YEM
3aKJIF0YaEeTCS METOJ IOKA3aTeabCTBa OT

LlennocTn Hay4yHOTrO
MO3HAHUS,
dusnyeckoe
BOCIUTAHHUE,
dbopMupoBaHue
KYJIBTYPBI 310pPOBbS U
SMOILIMOHAJILHOTO
Onaromnosnyyus,
DKOJOTMYECKOE
BOCIIMTaHHUE.




IIPOTUBHOT'O; IPUBOIUTH IPUMEPHI UCIIOJIb-
30BaHUs ATOTO METO/1a; PelIaTh 3aa4u Ha
BBIUUCIIEHHE, J0KA3aTEIbCTBO U
IIOCTPOEHUE, CBSA3AHHBIE C MTapaJlJIeIbHBIMU
IPSIMBIMU
CootHouteH | Cymma yrioB | @opmynupoBarh U JOKa3blBaTh TEOPEMY O [TaTpuoTnueckoe
ust MEXy | TPEYTOJIBHUK | CyMME yIJIOB TPEYrojbHHUKA U €€ CIEICTBUE | BOCIIMTAHHUE,
CTOpOHaAMH4 4 | a. O BHCUIHEM YI'JIC TPCYT'OJIbHHUKA, IIPOBOAUTDH Fpa)K,I[aHCKOC u
yrjiamMu CooTHOMICHH | KIACCH(UKALHMIO TPEYTONBHUKOB 10 YIIAM; | 1yXOBHO-HPaBCTBEHHOE
TPEYTOJBbHUK | € MEXIY (hopMyIHpOBATH M TOKa3bIBATh TEOPEMY O BOCIIMTAHHE,
a CTOPOHAMM U | COOTHOLICHUSIX MEXAY CTOPOHAMU U Tpy/I0BOE BOCIHTAHHE,
18u yrjiamMu yriamu TpeyrojbHUKa (IpAMoe U f)6paTH06 D eTeTHYCCKOR
TPEYroJIbHUK | YTBEPXKICHMS) U CIEICTBHS U3 HEE, TeopeMy BOCIIHTAHE,
a. 0 HEpPaBEHCTBE TPEYrOJIbHUKA,
HepaBeHcTBO | hopMynMpoBaTh U JOKa3bIBaTh TEOPEMBI O Hennoctu HayHnoro
TPEYrOJIbHHUK | CBOWCTBAX MPSIMOYTOJBHBIX TPEYTONBHHKOB | O HAHIA,
a. (IpsAMOYTOJILHBIN TPEYTOJIBHUK C YIIIOM Pusnaeckoe
[Ipsimoyrosib- | 30°, MpU3HAKK PaBEHCTBA MPSIMOYTOJbHbIX | BOCIHTAHHC,
HbIE TPEYTrOJIbHUKOB); POPMYITHUPOBATH (opmuposanne
TPEYrOJBbHUK | OIPEIEICHUS PACCTOSAHMS OT TOYKH A0 KYyJIbTYpPbI 310pOBbs 1
U, UX NPSIMOH, pacCTOSHUS MEXIY Ma- SMOLIMOHAJIBHOTO
CBOMCTBa U paJIeNbHBIMU IPSAMBIMU; peIaTh 3a/1a4i Ha | OJIaronoayydus,
MpU3HAKU BBIUMCIICHUS], /0KA3aTENbCTBO U DKOJIOTHYECKOE
pPaBCHCTBA. IIOCTPOCHUEC, CBA3AHHBIC C COOTHOIICHUAMU BOCIIMTAHUE.
Paccrosinue MEX]y CTOPOHAMH U yIJIaMU TPEYTroJIbHUKA
OT TOYKHM JI0 | U PACCTOSIHUEM MEXAY NapalieIbHbIMU
NPsIMOMH. IPSIMBIMM, TP HEOOXOIUMOCTH NPOBOAUTH
Paccrostnue 10 XOJ/ly PEIICHUs JOTIOHUTEIbHbIE
MEXIY IIOCTPOEHHSI, COTIOCTABIIATH MOTY4EHHBIN
napasjieJdbHbl | pe3ysbTaT C YCIOBHEM 3aJlauM, B 3a/la4ax Ha
MU IIPSIMBIMHU. | IOCTPOEHHUE UCCIIEN0BATh BO3MOYKHBIE
IToctpoenue | ciydaun
TPEYTOJIbHUK
a mo Tpem
2JIEMEHTaM
[ToBTOpEeHue.
Pemenne
3agaulOy
8 kuace (170 4.)
AJITEBPA
I'nasa I. PaunonaneHbie | @OpMyIHpOBaTE OCHOBHOE CBOMCTBO ITatpuornueckoe
PanmonanbH | apoOu u ux paloHaIbHON ApoOU U IPUMEHSATH €ro I | BOCIIUTAHUE,
ble Ipodu 234 | CBONCTBA npeoOpazoBanus qpobdeii. BEIMOTHATH I'paxkaHCcKOE U
Cymma u CJIOKEHHE, BBIUNTAHUE, YMHOKEHUE U JyXOBHO-HPaBCTBEHHOE
pa3HOCTb JieNIeHHE PallMOHAIBbHBIX APO0ei, a Takxke BOCIIMTAHHE,
npobei BO3BEJICHHUE JIPOOH B CTETICHB. BHITIOIHATD Tpy/I0BOE BOCITHTAHME,
IIpounssenenne pa3HI/IQHLIequeO6pa30BaHI/I${ PALMOHANBHBIX | ry f0o o oo
1 HacTHOE BBIPAKEHHI, I0Ka3bIBATH TOKECTBA. 3HaTh P ——
npoOeit coiictBa QpyHkImu Y=KX rue K # 0, u ymers ’
cTpouTh €€ rpaduk. Mcnonb3oBarh Hennoctu Hayuroro
KOMITBIOTEp JUTS MCCIICI0BAHMS MTOTOKEH s | 1o HarHdd,
rpaduka B KOOPAMHATHOMN MIIOCKOCTH B Puznieckoe
3aBHCHMOCTH OT K BOCIIMTaHUC,
dbopmupoBaHue




KYJIbTYPBI 310POBbS U

SMOLIMOHAJIBHOTO
Onaromnosyyus,
DKOJIOTHYECKOE
BOCIIUTAHHE.
I'nasa II. JencreurensH | [IpuBoauTHs NpUMEPHI pAllMOHAIBHBIX U ITatpuornueckoe
KBanparuble | ble uncia HMppalMoOHANIbHBIX uncen. Haxoauts BOCIIMTaHHE,
KOpHHU 194 Apudmerndec | 3HAUCHUS apUPMETHUECKUX KBAIPATHBIX I"pakpaHCKOE U
KUl KOpHEM, UCIOJIB3Ys MPU HEOOXOJUMOCTH JyXOBHO-HPaBCTBEHHOE
KBaJpaTHBIN KaJIBKYJIATOP. [JoKa3pIBaTh TEOPEMBI O BOCIIUTAHIE
>
KOpEHb KOpHE U3 MPOU3BEACHUS U JpOoOH, Tpy/l0BOE BOCTHTAHHE
CaoiicTB TOKJECTBO 82 = & , IPUMECHSTh UX B ’
crha OIJICCTBO a2 =4, 1IpUME . DCTeTHYeCcKoe
KBaJpaTHOIO peoOpa30BaHUSIX BbIPAKECHUIA.
BOCIIUTAHUE,
KOpHS OcB0OOOXIAaTHCS OT UPPALTUOHAIBHOCTH B
. LlenHOCTH HAy4YHOI'O
[Ipumenenue 3HaMeHaTeNsIX qpobeil. BerHocuTh
CBOICTB MHO>KUTENb 3@ 3HAK KOPHSI U BHOCUTD TIO3HAHUA,
apudmeTnyecKk | MHOXKHUTEJb MOJ 3HaK KopH4. Vcnonb30Bath Puszueckoe
oro KBa/IPATHBIC KOPHU ISl BEIPAKCHHSI BOCIMTAHUC,
KBaJpaTHOI'O MePEMEHHBIX U3 TEOMETPUYCCKUX H (opmuposanne
KOpHS ¢busnueckux Gopmyin. CTpouts rpapux KYyJIbTYPbI 310POBbS 1
GYHKIUY Y = X U WLTIOCTPUPOBATH HA SMOLIMOHAJIBHOTO
rpaduke e€ cBOMCTBA Onarornomyyus,
DKOJIOTUYECKOE
BOCIIUTAHHE.
I'masalll. KBagparnoe Pewate kBagparusle ypaBHeHus. Haxomute | [laTpuoruueckoe
KBaapatn YPaBHEHHUE U 0JI00POM KOPHM KBaJIpaTHOTO YPaBHEHUS, | BOCIIUTAHUE,
ble €ro KOpHHU ucnoJib3ys Teopemy Buerta. MccnenoBarthb I'paxaHcKoe U
ypaBHenusi | J[poGHble KBaJIPATHBIC YPABHCHU 110 IMCKPUMUHAHTY | 1yX OBHO-HPABCTBEHHOE
214 panuoHanbHble | ¥ Koddduuuentam. Pemats 1poOHbIe BOCIIMTAHUE,
ypaBHEHUS pallMOHa/IbHbIE YPABHEHNS, CBOAS PEIIEHHE | Thynopoe BocTHTAHHE
() v b
TaKUX YpaBHEHUH K PEHICHUIO JTUHEHHBIX U
aKnX ypaBHE PCLICHUIO JIMHE DcTeTHYecKoe
KBaJIpaTHBIX YPABHEHHUH € TIOCIEAYIOLIUM
AP yp Yottt BOCIIUTAHUE,
HCKJIIOYEHUEM ITOCTOPOHHUX KOpPHEH.
IleHHOCTH HAyYHOTO
Pematp TeKCTOBBIE 3a1a4M, UCIIOJIB3YS
[TO3HAHUA,
KBaJIpaTHbIE U IpOOHBIE ypaBHEHUS
dusuueckoe
BOCIIUTAHUE,
dbopMupoBaHue
KYJIbTYpPbI 310pOBbS U
AMOLMOHAIBHOIO
Onaromnosnyyus,
DKOJIOTMYECKOE
BOCITUTAHHUE.
I'naBa IV. Hucnoseie DopMyJIUPOBATh U JOKA3bIBATh CBOMCTBA [TatpunoTnueckoe
HepaBencTBa | HEpaBEHCTBA M | YHCJIOBBIX HEpaBEHCTB. Vcronb30Barh BOCIIUTaHHE,
204 HUX CBOMCTBA anmnapaTr HEPaBEHCTB JJIST OLICHKH 'paxkiaHCcKOE U

Hepasencrsa ¢
OJIHOM
IIEPEMEHHON U
HX CUCTEMBI

MOTPEIIHOCTH U TOYHOCTU TTPUOIMKESHUS.
Haxoauth nepeceuenue u o0beuHeHNe
MHO’KECTB, B YACTHOCTH YHUCIIOBBIX
MPOMEKYTKOB. Pemate TnHeiHbIe
HEpaBEHCTBA. PemaTth cuCTEMBI JIMHEHHBIX
HEpPABEHCTB, B TOM YHCJI€ TAKUX, KOTOPbIE
3alMCaHbl B BUJIE JBOWHBIX HEPABEHCTB

JTyXOBHO-HPaBCTBEHHOE
BOCIIUTAHUE,

TpynoBoe BocniuTanue,
OcTeTH4YecKoe
BOCIIUTAHUE,

LlenHocTH Hay4YHOrO
TMO3HAHUS,




duznyeckoe

BOCIUTAHHUE,
dbopmupoBanue
KYJIbTYPBI 3I0POBbS U
SMOLIMOHAJILHOTO
Onaromnosyuus,
DKOJIOTHYECKOE
BOCIIUTaHHUE.
I'maBa V. Crenens c 3HaTh ONPEJEICHNUE U CBOWCTBA CTENEHHU C ITatpuornueckoe
Crenensn ¢ LEJBbIM LesbIM nokaszateneM. I[IpuMensTs cBoiicTBa | pocniutanue,
HeJbIM MMOKa3aTcJICM U | CTCIICHU C LCJIBIM ITOKA3aTCJICM IIPpU Fpa}K,I[aHCKOC u
nokasareJjiem. | €€ BBITIOJTHEHUH BBIYHCIICHUN U JlyXOBHO-HPaBCTBEHHOE
DJIeMEeHThbI CBOICTBa peoOpa30BaHUM BBIPAKEHUH. BOCTIUTAHHE,
CTATHUCTUKHU OneMeHThI Hcnonb30Bath 3amnuck 4rcea B CTAaHJAPTHOM Tpy/I0BOE BOCIHTAHHE,
114 CTaTUCTUKU BUJIE JUISI BRIPKEHUS U COTTOCTABIICHUS e Y ——
paiszé(C)z 06Ic>)eKTOB,a II([)JIH;GJ‘IBHO(GDTI/I BOCTIHTAHIE,
poIT B B OK IIeM MHpE.
HI;)I/IBOI[I/ITL npnrl)v[ye);c)bl perGSGI-II)TaTHBHOfI u Hennocru Haytnoro
HEepenpe3eHTaTUBHON BHIOOPKU. V3BIeKaTh TIO3HAHUA,
nH(pOpMaIHIO U3 TaOJIUIl YaCTOT U Pusueckoe
OpraHU30BbIBATH HH()OPMAIIUIO B BUJIE BOCIMTAHUC,
TaOJIMI] 4YaCTOT, CTPOUTH HHTEPBAIbHBIN (opmuposanne
pan. Mcnosib30BaTh HarJIsIAHOE KyJIbTypbl 310pOBbS 1
MIpe/ICTaBJICHHE CTATUCTHUECKOMN SMOLMOHAJIBHOIO
nH(bOpPMAINY B BUJIE CTOJIOUATHIX U Onaromnosyyus,
KpPYTOBBIX JIMarpaMM, OJUTOHOB, DKOJOTHYECKOe
rucrorpamMm BOCIHUTAHHE.
[ToBrOpenne
8y
I'EOMETPHA
Yerpipexyron | MHoroyronbHu | OOBSICHATh, YTO TaKO€ MHOTOYTOJbHHK, ero | Ilarpuormueckoe
BHUKU K, BBIMYKJIBIHA | BEPIIMHBI, CMEXHBIE CTOPOHBI, JWArOHaIM, | BOCIIUTAHHE,
14y MHOTOYTOJIbHU | M300pa)kaTh M paclo3HaBaTh MHOTOYTOJILHUKM | ['pakaHckoe u
K, Ha YepTexax; MOKa3bIBaTh 3JIEMEHTbl MHOIO- | TyXOBHO-HPABCTBEHHOE
YeThIPEXYrojb- | YroJbHUKA, €r0 BHYTPEHHIOI W BHELIHIOK | BOCIIUTAaHHE,
HUK. obmactu;  QopMmynHpoBaTh  ompezeneHue | TpynoBoe BOCIUTAHUE,
[Tapannenorpa | BBITYKJIOIO MHOIOYrOJIbHMKA; M300pa)kaTh M | DCTETUYECKOE
MM, €ro | pacrio3HaBaTh BBINYKJIbIE ¥  HEBBIIYKJIbIE | BOCIIUTAHUE,
CBOMCTBa U | MHOTOYTOJIbHUKH; (dhopmynHpoBaTh u | LlenHoctn Hay4yHOTO
MPU3HAKH. JIOKa3bIBaTh YTBEPXKJCHHE O CYMME YIJIOB | MO3HAHMUA,
Tpamenws. BBIITYKJIOTO ~ MHOTOYTOJIbHUKA;  OOBSACHATH, | PU3NUYECKOE
Ips- Kakue CTOPOHBI (BepIIMHBI) | BOCIIUTAHUE,
MOYTOJIBHUK, YeThIPEXYTOIbHUKA HA3bIBAIOTCS MPOTUBONO- | (hopMHUpoBaHUE
poMmO, KBazpar, | JOKHbIMH;  (OPMYIHPOBATH  ONPEAENIEHUs | KYIbTYphI 3I0pPOBbS U
UX  CBOICTBa. | MapajuieniorpaMma, Tpamneuyy, | SMOIMOHAIBLHOTO
OceBas U | paBHOOEIPEHHOM u NPSIMOYTOJIBHOM | GJ1aronoiyqus,
[EHTpaTbHAS Tparenui, MPSIMOYTOJIbHHKA, pomOa, | Dxosoruyeckoe
CUMMETPHU KBaJ[paTa; M300paxaTb W paclo3HaBaThb 3TH | BOCIMTaHUE.

YEThIPEXYTONBHUKY;  (OPMYJIHpOBaTh U
JIOKa3bIBaTh YTBEPKICHHUS 00 MX CBOMCTBAX U
MIPA3HAKaX; pellaTh 33Ja4d Ha BBIYHCIICHUE,
JIOKA3aTeIbCTBO M IIOCTPOCHUE, CBA3aHHBIE C




TUMH BUJIAaMU YEThIPEX YT OJIbHUKOB;
OOBSCHATh, Kakue JBC TOYKH HA3BIBAIOTCS
CUMMETPUYHBIMH  OTHOCHUTEIBHO  MPSIMOM
(ToukM), B KaKOM ciydae (urypa Ha3bIBaeTCs
CUMMETPUYHOM OTHOCHUTEJIBHO MpsIMOM
(TOYKM) M YTO TaKOe OCh (LIEHTP) CUMMETPUU
Gurypel; pPUBOAWUTH  TpUMEphl  uryp,
00J1aAaro X 0CEeBOM (ueHTpasIbHOM)
CUMMETPHUEH, a TakKe MPUMEpPhl OCEBOM M
LEHTPAIBHOM CUMMETPHUM B OKPYKAIOLIEH HAC
00CTaHOBKe

IInomans Ilonstue OObsicHATh, Kak mpousBoauTcs u3Mepenue | [latpuotuueckoe
144 IUIOLAINA IUIOIIaae MHOTOYTOJIbHUKOB; | BOCITUTAHHE,
MHOTOYTOJIbHU | ()OpMYJIUpOBaTh OCHOBHBIE CBOWCTBA Iutomia- | ['paxkaanckoe u
ka. Ilnomiagu | gel M BBIBOAUTH C MX IOMOILBIO (DOPMYIIBI | JyXOBHO-HPABCTBEHHOE
MIPSIMOYTOJIb- Iouaaen MPSIMOYTOJIbHUKA, | BOCIIUTaHUE,
HUKa, napajvieniorpaMma, TpeyroJbHUKa, Tpamneuuu; | TpyaoBoe BoCIIUTaHHE,
napayuienorpam | (GopMyJIMpOBaTh M JIOKa3bIBaTh TeOpeMy 00 | DcTeTHyecKoe
Ma, OTHOLIEHUM  IUIOUIQIel  TPEyrojbHUKOB, | BOCIIUTAHHE,
TPEYroJIbHUKA, | UMEIOIIMX 10 PaBHOMY YTIIIy; opMymupoBath | LleHHOCTH Hay4yHOTO
Tpaneuuu. U JIoKa3bIBaTh TeopeMy IInugaropa u o6parHyto | mo3HaHus,
Teopema Ilu- | eif; BeiBoAUTHL popMyity ['epona amst miomaau | Pusznyeckoe
¢aropa. TPEYroJIbHUKA; pelllaTh 33/1a4k Ha BHIYMCIICHUE | BOCIIMTAHUE,
[Tnomans U JIOKa3aTeNbCTBO, CBs3aHHBIE ¢ (opmynamu | popMupoBaHue
YeThIPEXYroJibH | IUtomaael u reopemont [udaropa KYJBTYpPBI 37J0POBbS U
uKa SMOLIMOHAIBHOIO
Onaromnonyuus,
DKOJIOTHYECKOe
BOCIIMTAHHUE.
[TomoGHbBIE [Tomo6HbIE OOBSCHATH TIOHSATHE MPOIOPIMOHATBHOCTH | [laTproTnueckoe
TPEYTOJIbHUKU | TPEYTOJIbHUKU. | OTPE3KOB;  (OpPMYIMpOBaTh  ONpeJeeHHsl | BOCIUTAHUE,
194 [Ipu3naku MOJOOHBIX TPEYrOJbHUKOB W KoddduimenTa | ['paxmanckoe u
nojaoous noo6ust; GopMyaMpoBaTh U JOKa3bIBaTh TE€O- | TyXOBHO-HPABCTBEHHOE
TPEYTrOJbHUKOB | pEMbL: 00 OTHOILEHWH IUIOUIaJel MOJOOHBIX | BOCIIUTAHUE,
[lpumeHeHue | TpeyroJbHUKOB, O TpH3Hakax noxodus | TpynoBoe BocuTaHue,
oJ100ust K | TPEYTOJIbHUKOB, 0 cpenHei JIMHUM | DCTETUYECKOE
JIOKa3aTeJIbCTBY | TPEYrOJIbHHKA, O TIEPECEUEHUHM  MEAWaH | BOCIUTAaHHUE,
TEeopeM U | TpEYroJbHUKa, 0 MPOTIOPLMOHANBHBIX | LleHHOCTH Hay4YHOTO
pELLIEHNIO OTpe3Kax B MNPSIMOYTOJbHOM TPEYrOJIBHUKE; | TO3HAHUS,
3amady. CuHyC, | OOBSCHATh, YTO Takoe MeToJ moao0ust B | Duszmyeckoe
KOCHHYC W | 337a4aX Ha T[IOCTPOEHHE, M IPHBOIUTH | BOCIIMTAHHUE,
TaHTEHC MpUMEpbl  MPUMEHEHUsT 3TOro  Meroja; | popmupoBaHue
OCTpOrO  yriia | OOBSICHATh, KaK  MOXHO  HCIIOJIb30BaTh | KYJIbTYPHI 37J0POBbS U
MPSIMOYTOJIBHOT | CBOMCTBA  MOJOOHBIX  TPEYrOJILHUKOB B | SMOI[MOHAJIBLHOTO
O TPEYTOJIbHUKA | I3MEPUTEIbHBIX ~paboTax Ha MECTHOCTH; | Ojaromnosydus,
OOBSACHATH, KaK BBECTH IOHATHE MOJ00MS I | DKOJIOTHYECKOE
NPOU3BOJIBHBIX  QuUryp;  (OpMYIHpOBATh | BOCIIUTAHHE.

onpe/eeHre U HLTIOCTPUPOBATh
MOHATHS CHHYCa, KOCMHyca M TaHTeHCa
OCTPOTO yIjia MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
BBIBOJIUTh  OCHOBHOE TPUTOHOMETPHYECKOE
TOKJECTBO M 3HAUYCHHUS CHUHYCA, KOCHHYyca U
TaHreHca a1 yrioB 30°, 45°, 60°; pemath
3a1a4H, CBSI3aHHBIE c roxooremM




TPEYTOJIbHUKOB, JUI1 BBIYHUCICHHS 3HAYCHUN
TPUTOHOMETPUYECKUX (DYHKIMIA UCTIONIB30BaTh
KOMITBIOTEPHBIE ITPOTrPaMMBbI
OKpy* HOCTb Bsaumnoe HccnenoBare  B3aumHOe  pacnosiokenue | [Tarpuotndeckoe
174 pacnojoXeHue | OpsIMOH U OKPYXHOCTH;  (hOpMYJIHpOBATh | BOCIIMTAHUE,
psAMOM U | ONIPENEIICHUE KacaTelbHOM K OKpPYKHOCTH; | ['pakmaHckoe u
OKPYKHOCTH. (bopMyIIMpOBaTh U JIOKa3bIBATh TEOPEMBL: O | JYXOBHO-HPABCTBEHHOE
KacarenpbHast K | cBOICTBE KacaTelbHOM, 0 MPU3HAKE | BOCIIUTAHUE,
OKPY>KHOCTH, KacaTelbHOW, 00 OTpe3Kax KacaTelbHbIX, | Tpys0BO€ BOCIIUTaHHE,
€€ CBOMCTBO W | MPOBEIAEHHBIX n3 OJTHOM TOYKH; | DCTETUYECKOE
IIPU3HAK. (opMyIIMpOBaTh MOHATUS LEHTPAIBLHOIO yIJia | BOCIUTaHUE,
[lenTpaneHble M | 1 TPAagyCHOM Mepbl JyrM OKPYKHOCTH; | LleHHOCTH Hay4yHOTO
BIIMCaHHBIC (bopMyIIMpOBaTh U JIOKa3bIBATH TEOPEMBI: O | IO3HAHMUA,
yribl.  YeTslpe | BHMCAaHHOM YIUVIe, O IIPOU3BEICHUM OTPEe3KOB | Puznueckoe
3aMevarelbHble | IIEPEeceKatoMXcsl XopA; (OpMYJIMpOBaTh U | BOCIUTAHHE,
TOUYKHU JIOKa3bIBaTh ~ TEOPEMbI,  CBs3aHHBIE  C | (hopMupoBaHUe
TPEYroJIbHUKA. | 3aMEYaTelIbHbIMM TOYKAMHM TPEYrOJIbHHKA: O | KyJIbTYpBI 310pOBbs U
Brucannas u | OMccekTpuce yria U, Kak CIEACTBUE, O | SMOLMOHAIBHOTO
OIMCaHHAas nepeceyeHny OMCCEKTpUC TPEyroyibHUKa; O | Oiaronoyyus,
OKPYKHOCTH. CEpEIMHHOM NEPNEHIUKYIAPE K OTPEe3Ky H, | DKOJOTrHYECKOoe
BrncanHble ¥ | KaK CIEICTBUE, O INEPECEYECHUU CEPEIMHHBIX | BOCIIUTAHUE.
OIMCaHHbIE NIEPIEHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA;
YETBIPEXYTOJIbH | O  TIEPECEYEHUM  BBICOT  TPEYTOJbHUKA,
UKU. (OpMyITMpOBaTh OIpEIENICHUS OKPYKHOCTEH,
OKpy>KHOCTB BIIMCAaHHOM B MHOTOYTOJIbBHUK W OINMCAaHHOW
Diinepa. OKOJIO MHOTOYTOJIbHHKA; (DOpPMYJIMpOBaTh U
Mertpudeckue | I0Ka3blBaTh TEOPEMBL: 00  OKPY)KHOCTH,
COOTHOILIEHHS B | BIMCAHHOW B TPEYrOJIbHUK; 00 OKpPY>KHOCTH,
OKPYKHOCTH: OIMCAaHHOW OKOJIO TPEYTOJIbHUKA; O CBOWCTBE
CBOMCTBA CTOPOH OIMCAaHHOIO YETBIPEXYTOJIbHUKA;, O
CEKYILUX, CBOICTBE  YITIOB  BIIMCAaHHOIO  YETBIPEX-
KAacaTeNlbHbIX, | YITOJBbHUKA; pellaTh 3a7a4d Ha BBIYHCICHHE,
Xopa JIOKa3aTesIbCTBO U ITIOCTPOEHUE, CBA3aHHBIE C
OKPY)KHOCTbBIO, BIMCAHHBIMUA M OIMCAHHBIMU
TPEYTOJIbHUKAMA M YETBIPEXYrOJIbHUKAMH;
HCCIIEOBATh CBOWCTBA  KOH(UTrypauuii,
CBSI3aHHBIX C OKPYXHOCTBIO, C IIOMOIIBIO
KOMITBFOTEPHBIX IIPOIPaMM
IloBropenue.
Pemenne
3agaudy
9 kaacc (170 4.)
AJI'EGPA
I. 'naBa QyHKINU U Boruncnsate 3Hauenust yHkuuu, 3aganHon | [latpuotnueckoe
KBanparnunasi | ux cBoiictBa | GOpMYIIOii, a TaKKe ABYMS U TpeMs BOCIIUTAHHE,
pynkuus 224 Ksagparseiii | dopmynamu. OnuceBaTh CBONCTBA I'paxxaaHcKoe u
TpEXWIEH (GyHKIMN HAa OCHOBE UX Ipa)uIecKoro JyXOBHO-HPABCTBEHHOE
KBagparnuna | npencrasinenus. IHTepripeTHpOBaTh BOCIIUTAHUE,
H.‘(I)YHKI_II/I}I U | rpaduKu pealbHbIX 3aBUCUMOCTEH. Tpy/I0BOE BOCTIHTAHNE,
e€ rpadux Toka3pBaTh CXeMAaTHIECKH MOINOKEHNE HA | ry oo oo
Crenennas KOOP/AMHAT HOM IUIOCKOCTH rpauKoB
GyHKIMS. byskmid y = ax2, y =ax2 +n,y=a (X — BOCTIMTATING,
Kopens n-it m)2. CtpouTts rpaduk pyHKuuu y = ax2 + Hennocru Haytnoro
cTe- bX + C, yMeTh yKa3bIBaTh KOOPIHHATEI TTO3HAHHA,




IIEHU BEPLIUHBI TapaloJIbl, €€ OCb CHMMETPHH, duznyeckoe
HarpaBJeHUE BEeTBEW mapadoIbl. BOCIUTAHHUE,
N3o0paxaTh cxemaTH4ecKku rpadux dopMuposanme
GyHKIMM Y = XN ¢ YETHBIM U HEUETHBIM N. KYJIBTYPBI 30POBbS U
[Torumars cMbIci 3anuceii Buga 3 8,4 au T. SMOILHOHAIBHOTO
1., TI€ a — HEKOTopoe unciio. UmeTs | 6unarononyuus,
IPEJCTABICHAE O HAXOXKICHUH KOPHEH N-i | 5 (oo o
CTENEHU C IOMOLIbIO KaIbKYJIATOpa —
I'nasa II. VYpaBHeHus ¢ | Pemath ypaBHEHMs TPETbEW U YETBEPTOU ITatpuornueckoe
YpaBHeHus u OJTHOM CTEIICHH C IIOMOLIBIO PA3JIOKECHUS Ha BOCIIMTaHHE,
HEpaBC€HCTBa HepeMeHHOf/'I MHOKHUTCJIUM 1 BBEACHHUA BCIIOMOI'aTCJIIbHBIX Fpa)K,I[aHCKOC u
¢ OJHOI HepaBeHncTBa | nepeMEeHHBIX, B YaCTHOCTH pelIaTh JlyXOBHO-HPaBCTBEHHOE
nepeMeHHOn C OJIHOM OWKBaJpaTHbIC ypaBHEHUs. Permarh BOCIIUTAHHE,
144 NEPEMEHHON | ApOoOHBIE pallMOHAIbHbBIE YPAaBHEHHUS, CBOMA | TpyrioBoE BOCIHUTAHMUE,
UX K LIeJIBIM YPaBHEHUSM C MOCIENYIOIIEeH .
IIPOBEPKOM KOpHEH. PemaTs HepaBeHCTBa BOCIIITALIE
BTOPOM CTETIEHH, UCIIOJB3Ys IpaduuecKue ’
npenacrasicHus. Vcnonbp30BaTe METO Hennocru nayuroro
MHTEPBAJIOB JJIsl PELICHUS] HECTIOKHBIX TIO3HAHUA,
palOHaIbHBIX HEPABEHCTB Pusueckoe
BOCIIUTaHMUE,
dbopMupoBaHue
KYJIBTYPBI 310pPOBbS U
SMOLIMOHAJIBHOTO
Onaromnosyyus,
DKOJIOTUYECKOE
BOCIIUTAHHUE.
I'nasa III. VYpasaenus ¢ | CTpouTh rpa@uKu ypaBHEHH ¢ JBYyMsI [Tatpuornueckoe
YpaBHeHnus u OBYMs IIEPEMEHHBIMH B IPOCTEHUIINX CIydasX, BOCIIUTaHHE,
HEpaBCHCTBA MNEPpEMECHHBIM | KOTAa Fpa(l)I/IKOM SABJIACTCA IIpAMas, Fpa)K,[[aHCKOC "
¢ AByMS U ¥ UX napabosna, runep6oia, OKpy>KHOCTb. JyXOBHO-HPaBCTBEHHOE
nepeMeHHbIMHU | CUCTEMBI Wcnonb3oBatek ux st rpadpuueckoro BOCTTUTAHYE,
174 HepaBseHcTBa | peleHus CUCTEM YpaBHEHUN C ABYMs Tpy/I0BOE BOCTIHTAHNE,
C IByMs nepeMeHHbIMH. Pemats ciocobom Y ——
NIEPEMEHHBIM | IOACTAHOBKH CUCTEMBI IBYX YPaBHEHUI C BOCIIUTAHNE,
u JIBYMsI IEPEMEHHBIMH, B KOTOPBIX OJHO
u UX | ypaBHEHME [IEPBOU CTENEHMU, a APYTrOoe — Hennoctu HayHnoro
CUCTEMBI BTOPOU CTEIICHH. TIO3HAHUA,
Pematp TekcTOBBIE 3a/1a4H, UCIIONB3YS B Pusmrieckoe
KAYECTRE BOCITUTAHMUE,
anreOpandeckoi MOAETH CUCTEMY (opmupoBarne
YpaBHEHUI BTOPOM CTENIEHH C JBYMS KyJIbTypbl 310POBbs 1
IIEPEMEHHBIMH; pPeLIaTh COCTABICHHYIO SMOLMOHAIILHOT'O
CUCTEMY, HHTEPIIPETUPOBAThH PE3yIbTaT Onaromnosnyyus,
DKOJOTMYECKOE
BOCITUTAHHUE.
I'naBa IV. Apudpmernue | [IpumeHsATH MHAEKCHBIE 0003HAYCHUS JITIS [TatpunoTnueckoe
Apudmernyeck | ckas YWIEHOB MocienoBaTesnbHocTel. [IpuBoanTe | Bocmiuranue,
asi u nporpeccusi | IpUMEPHI 33aHUSI ITOCJIE0BATEIbHOCTEN 'paknaHckoe u
reomerpuuecka | ['eomerpudec | GopmyIoil N-ro uieHa U peKyppeHTHOM JyXOBHO-HPaBCTBEHHOE
sl IPOrpeccuy Kast ¢dbopmynoii. BeiBoguts Gpopmyisl N-ro dieHa BOCIIMTAHHE,
154 nporpeccusi | apu(MeTHUECKOM Mporpeccuu u

reOMETPUUYECKOM MPOrpeccuu, CyMMBbI

TpynoBoe BociuTaHue,
DcTeTHYECKOE




NEePBbIX N WIEHOB apu(PMETHUECKON 1
T€OMETPUYECKON IIPOrPECCUi, pelaTh
3aJ]a4y C UCIOJIb30BAHUEM 3TUX (HOPMYII.

BOCITMTAHHUE,
[lennocTn Hay4YHOTO
MO3HAHMUS,

Jloka3pIBaTh XapaKTEPUCTUUECKOE CBOUCTBO | (dpspueckoe
aprupMETHIECKON U TEOMETPUICCKOMN BOCIIMTAHUE,
nporpeccuil. Pemars 3aaum Ha CII07KHbIE bopMupoBaHHe
IIPOLICHTBI, UCIIOJIB3YS P HEOOXOJUMOCTH KYJIBTYPbI 3OPOBbS 1
KAIbKYJIATOP SMOLIMOHAJIBHOTO
Onaromnosyuus,
DKOJIOTHYECKOE
BOCIIUTaHHUE.
I'maBa V. OneMeHTbI BrimonHuTh mepedop Bcex BO3MOKHBIX ITatpuornueckoe
DJIeMEeHTBbI KOMOMHATOp | BapUaHTOB I IiepecuéTa 0ObEKTOB U BOCIIMTaHHE,
KOMOMHATOPUK | UKU koMOuHarwii. [IpuMeHsITh paBuIIO ['paxknanckoe u
U M TEOPpHUH HavanbHble KOMOHMHATOPHOTO YMHOXKEHHUS. JyXOBHO-HPaBCTBEHHOE
BepPOsITHOCTEl | CBesIeHNsA U3 | PacrosHaBaTh 3a/1aui Ha BHIYUCIICHHUE YUCHA | pocrpranme,
134 TEOPHH BEPO- | NIEPECTAHOBOK, pa3sMeLICHM, COueTaHui U Tpy/I0BOE BOCIHTAHME,
SATHOCTEH NPHMEHATD COOTBETCTBYIOLIIE bopmybL. DeTeTHYCCKOR
BbIunciATh 4acTOTy Ciy4aifHOrO COOBITHS.
OneHuBaTh BEPOSTHOCTD CIIy4aliHOTO BOCTIMTATINE,
COOBITHS C HOMOILBIO YAaCTOTHI, Hennoctu HayHnoro
YCTaHOBJIEHHOM OIBITHBIM IIYTEM. TIO3HAHUA,
HaxoauTbs BEpOATHOCTB CIIy4aiiHOTO Duzmaeckoe
COOBITHS HA OCHOBE KJIACCHYECKOTO BOCIMTAHUC,
onpeaeseHus: BepoITHOCTH. [IpuBoauTh (opmuposanne
IIPUMEPBI JOCTOBEPHBIX U HEBO3MOXKHBIX KyJbTypbl 310pOBbA 1
COOBITHI SMOLIMOHAJIBHOTO
Onaromnosnyyus,
DKOJIOTUYECKOE
BOCITUTaHHUE.
IToBTOpEeHune
21y
I'EOMETPUA
Bexkropsr. [TonsaTne @opmynupoBate omnpenenenus u | Ilatpuornueckoe
Meton BEKTOpA. WJUIIOCTPUPOBATh TIOHATHS BEKTOpa, €ro | BOCIUTAaHHE,
KOOpJIUHAT PaBenctBo JUIMHBI, KOJUTMHEAPHBIX M PaBHBIX BEKTOpPOB; | ['paxmanckoe u
184 BEKTOPOB. MOTMBUPOBaTb  BBEJECHHE IOHATUH U | JyXOBHO-HPABCTBEHHOE
CnoxeHue u | I€HCTBUI, CBA3aHHBIX C  BEKTOpPAaMH, | BOCIUTAHHE,
BBIYUTAHUE COOTBETCTBYIOIIUMU npuMmepamu. | TpynoBoe BocnuTaHHe,
BEKTOPOB. OtHocAmUMUCS K (PU3MUECKUM BEKTOPHBIM | DCTETHYECKOE
VYMHOXEHUE | BENMMYMHAM;  I[PUMEHATb  BEKTOpPHl U | BOCHUTAaHHE,
BEKTOpa Ha | IeHCTBUS HaJ HUMU 1pu peuienuu | LlenHoctu Hay4HOTO
YUCIIO. reomMeTpuueckux 3azad. OOBACHATH U | MO3HAHMUA,
Pasnoxenne | WIUTFOCTPUPOBATh MOHSATHS MPSMOYTOJbHOW | Puznueckoe
BEKTOpa IO | CUCTEMBI KOOpJUHAT, KOOpJMHAT, | BOCIUTaHUE,
IBYM KOOpJIMHAT TOYKM W KOOpPAMHAT BEKTOpa; | popmupoBaHue
HEKOJUIMHEAp | BBIBOAMTH U MCIOJIb30BaTh IPU PELIEHMH | KyJIbTYphl 30pOBbS U
HBIM 3ama4  (QOopMyJbl KOOPIWMHAT CEpPeUHBI | SMOLMOHAIBHOIO
BEKTOPAM. oTpe3ka. JIAMHBI BEKTOpa, pacCTOAHUS | OJIArONOIYy4Hs,
Koopaunatsl | Mexay  AByMsS  TOYKaMH,  YpaBHEHHUS
BEKTOpA. OKPY>KHOCTH U NPSIMOM.

[Ipocreiimue




3a1a4n B
KOOpJAMHATAX

VYpaBHeHus
OKPY>KHOCTH
U [OpsMOM.
IIpumeHeHue
BEKTOpPOB U
KOOpJAUHAT
IIPU PELICHUH
3aj1a4.

CooTtHomeHus CkaisipHOE dopmynupoBaTh U WLTIOCTpUpoBaTh | IlatproTndeckoe
MEXIY IIPOU3BEICHN | ONPENEIICHUS CUHYCA, KOCUHYCA U TAHT€HCA | BOCIIUTAHUE,
CTOpPOHAMU U e BekTopoB. | yrioB oT 0 mo 180 rpamycoB; BBIBOAUTH | ['paxmgaHckoe u
yIilaMH Cunyc, OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKAECTBO | JYXOBHO-HPABCTBEHHOE
TPEYroJbHUKA KOCHHYC, u (opMyIbl IpUBeAeHUS; GOPMYIUPOBATh U | BOCIIMTAHUE,
119 TaHI'E€HC U | 1OKa3bIBATh TEOPEMBI CHUHYCOB u | Tpynosoe Bocniuranue,

KOTaHI'€HC KOCHUHYCOB, NPUMEHATh UX IPU PELICHUU | ODCTETUYECKOE

yria. TPEYTOJIHUKOB; OOBSACHATh, KakK | BOCHUTAHHE,

Teopembl HCIOJIb3YIOTCS TpUroHoMmerpuueckue | LlenHoctu HAy4HOT'O

CHHYCOB U | GOpMYJIBI B HM3MEPHUTEIbHBIX paboTax Ha | MO3HAHUS,

KOCHHYCOB. MECTHOCTH; (HOpMYyIUpPOBaTh ONpEeAeNeHUs | DKOJOTHYECKOe

Pemenne yria MEXKIy BEKTOpaMH M CKaJISIPHOIO | BOCIIUTAHHE.

TPEYrOJIbHUK | POU3BEICHUS qyepes KOOpAVHATHI

OB. BEKTOPOB; (OPMYJIMPOBATH M 0OOCHOBHIBATH

Dopmyisl, YTBEPXKACHUE O CBOWCTBAX CKAaJSPHOIO

BBIPQKAIOIIM | IIPOMU3BEIACHUS; HCIOJIB30BaTh CKAaJIsAPHOE

€ IUIOIIAJb | IPOU3BEACHUE BEKTOPOB IPU  PEIICHUU

TPEYroJNIbHUK | 3a/1a4

a: 4depe3 IBe

CTOPOHBI U

Yyroan Mexay

HHUMH, Yepes

NEPUMETP H

paguyc

BIIMCAaHHOU

OKPY>KHOCTH.

dopmyia

I'epoHa.

CkansipHoe

IIPOU3BEICHU

€ BEKTOPOB H

ero

MIpUMEHEHNE

B

reoMeTpruyec

KHX 3aJa4ax.
Jnuna IIpaBunbHbIE ®opMyIHpOBaTH onpenenenue | Ilarpuoruyeckoe
OKPYKHOCTH U MHOT'OYTOJIbH | IPaBUJIBHOTO MHOT'OYTOJIbHHKA; | BOCIIUTAHHE,
IUIOLIalb Kpyra | MKH. (dbopMyIHMpoBaTh U JI0Ka3bIBaTh TeopeMbl 00 | ['paxknaHckoe u
124 OKpY>KHOCTU | OKPYXHOCTSIX, ONMCAHHOU OKOJIO | IYXOBHO-HPABCTBEHHOE

, OIMCaHHAas | IPaBWJIBHOTO MHOT'OYTI'OJIbHUKA U | BOCIIUTAHHUE,

OKOJIO BIIMCAaHHOM B  HEro, BbIBOAUTH M | TpynoBoe BocnuTaHue,

MPaBWJIBHOTO | UCIIOJIb30BaTh (DOPMYINBI JJIsi BBIYUCIIECHUSA | DCTETHYECKOE

MHOTOYI'OJIbH | IJIOIAAX TPABUIBHOIO MHOTOYIOJBHUKA, | BOCOIUTAHUE,




HKa U | €ro CTOPOHBI W paauyca BhucaHHoM | LleHHOCTH HAY4YHOTO
BIIMCAaHHAsI B | OKPYXKHOCTH; pemars 3a1aun Ha | TO3HAHMUS,
HEro. MIOCTPOCHHE MPABWIBHBIX MHOTOYTOJIbHUKOB | DKOJIOTUYECKOE
ITocTpoenue BOCITUTAHHE.
MIPaBUJIbHBIX
MHOT'OYTOJIbH
uKoB. JlnmHa
OKPYKHOCTH.
ITmomans
Kpyra.
JBroxeHus OTtobpaxeHu OO0BACHATH, YTO Takoe oToOpakeHue | IlaTpumormueckoe
8y € IUIOCKOCTH | TUIOCKOCTH Ha ceOs M B KaKOM ClIydyae OHO | BOCIIUTAHHE,
Ha cebs. | Ha3bIBaeTCs JBUKEHUEM IUIOCKOCTH; | TpyaoBoe BoclUTaHUE,
[Tonstue OOBSICHSITh, YTO TAKOE OCEBas CHMMETPHS, | DCTETUYECKOE
JIBUKCHHUSL. LEHTpalbHAsl CUMMETpUs, NapaieJbHbI | BOCHUTAHHE,
OceBas U | IEpEHOC ¥ MOBOPOT; 00OCHOBBIBATh, uTO 3TU | LleHHocTH Hay4HOTO
LEHTpadbHas | OTOOpa)KEHUs IUIOCKOCTU Ha ceOs SBISAIOTCS | MO3HAHUSA,
CUMMETPHUH. | IBIDKCHHUSIMHU; OOBSCHATb, KakoBa CBs3b | dusnueckoe
[MapannensH | MeXAYy JBHKCHUSIMH M HAJO)KEHUSIMH; | BOCIIUTaHHE,
Bl TIEPEHOC. | WJUTFOCTPUPOBATh OCHOBHBIC BHUIBI JIBH- | (hopMHpOBaHUE
[ToBopor. KEHH, B TOM 4YHCI€ C TIOMOMIBIO | KYIbTYPBl 3I0POBBS U
Hanoxxenust | KOMIIBIOTEPHBIX MPOTPaMM SMOIMO-
U JBUKCHHUS. HAJIBHOTO
[Ipumepsl Osaromnosyuus,
JIBUKCHHUS
buryp.
HavanbHeie [Ipenmer OOBSICHATD, 4TO takoe | [larpuoruyeckoe
CBEJICHUS U3 CTEPEOMETPH | MHOTOTPAHHUK,  €ro  TpaHu,  p&Opa, | BOCHUTAHUE,
CTEpPEOMETPUHU . BEpUINHBI, JMaroHanu, kakoi | I'paxxmanckoe u
8u ['eomeTpuyec | MHOTOTpaHHHUK HA3bIBACTCS BBIMYKIIBIM, YTO | JYXOBHO-HPAaBCTBEHHOE
KM€ Tela MU | Takoe J-YrojibHas Ipu3Ma, €€ OCHOBaHHWs, | BOCIUTAHUE,
MOBEPXHOCTU | OOKOBBIE TpaHM U OOKOBBIE pE&Opa, kakas | TpynoBoe BOCHHMTaHHUE,
. Mpu3Ma Ha3bIBaeTCs MPsAMOM U  Kakas | DCTETHYECKOE
MHororpaH | HaKJIOHHOM, 4YTO TaKo€ BBICOTAa TPU3MBI, | BOCITUTAHUE,
UKH: TIpU3Ma, | Kakas npusma Ha3biBaeTcs | LlenHocTn Hay4HOTO
napajulefieny | napajjiesienuneaoM u KaKou na- | MO3HaHws,
nef, pamienenumnesn Ha3biBaeTcs | Dusmyeckoe
UpaMu/Ia, MPSIMOYTOJIbHBIM; dhopmyIupoBaTh U | BOCIIUTAHHE,
(hopMyIibI 00OCHOBBIBaTh YTBEPKIEHUS O CBONCTBE | (hOpMUPOBaAHHE
TUISt JUaroHajei rnapajuiesenunesa u o KBajapare | KyJabTypbl 370pOBbsl |
BBIYHCIICHUS | TUATOHAIH MPSIMOYTOJIBHOTO | YMOIIMOHAIBHOTO
WX O00BEMOB. | Mapajyieyienuneaa; OOBSICHATh, YTO TaKOE | OJIArOTONyYHs,
Tena U | 00bEM MHOTOTPAaHHHMKA; BBIBOAUTH (C | DKOIOTHYECKOE
MOBEPXHOCTU | moMmoIslo mpuHiuna Kasansepu) ¢opMmyny | BocnmuTaHue.
BpalIEHU: 00BEMa MPSIMOYT'OJIBHOTO
LHWIHHIID, napajyiefienumnesa;  OOBSICHATh,  KaKOM
KOHYC, MHOTOTPaHHUK HA3BIBAETCS MUPAMUION, YTO
chepa, wap, | TAKOE OCHOBaHUE, BepUIMHA, OOKOBBIE
(hopMyIibI rpand, OokoBele pEéOpa W  BBICOTA
TUTST MUpaMUJIbI, Kakas TMHpaMuJa Ha3bIBACTCS
BBIUHCIICHHS | MPaBUJIHHOM, 4TO  TaKoe anodema
WX TUIOMIA/ICH | IPaBUIIBHOM MU PAMH/IBI, TIPUBOJTUTH
noBepxHocte | hopMmyny oOBEMa TUPAMHUIBI, OOBSCHATH,

U 1 00BbEMOB.

KaKOC TCJIO HA3bIBACTCA HNWJIMHIAPOM, 4YTO




TaKoe ero och, BBICOTA, OCHOBaHHMS, PAANYC,
O0KOBast MOBEPXHOCTh, 00pa3ylomIne, pas
BEPTKa  OOKOBOl  IOBEPXHOCTH,
KakuM# (OpMyJIaMu BbIpaKaroTcs 00bEM U
IUIONIaab OOKOBOI MOBEPXHOCTH LWIIMHIPA;
OGT:SICHSITB, KaKO€ TCJIO0 Ha3bIBACTCA
KOHYCOM, 4YTO TaKkoe €ero ocbh, BBICOTA,

OCHOBaHHUE, OokoBast IIOBEPXHOCTH,
oOpasyromue, pa3BEpTKa OOKOBOM
MIOBEPXHOCTH, KaKUMHU bopmynamu

BBIpaXaloTcs 00BEM KOHyca M IUIOIIAIh
OOKOBOI TOBEPXHOCTH; OOBSCHATH, Kakas
MTOBEPXHOCTh Ha3bIBaeTcs cPepoll U Kakoe
TEJIO HA3bIBACTCS IIAPOM, YTO TAKOE PATHYC
u jguamerp cdeppl  (mapa), KaKHMH
dbopMyilaMu BBIpaKAIOTCA 00BEM Iapa u
wiomanb chepsl; M300paxarh U paclo3Ha-
BaTh Ha pHUCYHKaX pu3My,
napajuielienunea, NUPaMHUIy, HJIAHID,
KOHYC, IIap

00 akcromax becena 00 [Tarpuotrdeckoe
reoMeTpUHr aKcmoMax IIo BOCITMTaHUE,
24 TEOMETPHUU.

ITousatne 0060

aKcMoMaTHu4ie

CKOM

MOCTPOEHUHU

TEOMETPUH.

IIaTe1it

MocTynaT

OBKIHUAA U

€ro UCTOPHUSI
[ToBTOpEHME. I'paxxnanckoe "
Pemenne JIyXOBHO-HPABCTBEHHOE
3a1a49q BOCITMTaHUE,

TpynoBoe BocniuTaHue,
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