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COJEPXKXAHUE YYEBHOI'O KYPCA «MATEMA-
TUKA»
5 kaace

Hamypanvusie uucna u Hyno

HartypanpHoe umcno. Psn HaTypalbHBIX YHCEl.
Yucno 0. M300paxxeHne HaTypadbHBIX YMCET TOUKAMH Ha
KOOPJMHATHOM (YUCIIOBOI) MPSIMOH.

ITo3uuumoHHas cucrema cuucieHus. PuMmckas Hy-
Mepalus KaK IpuMep HEMO3UIMOHHONW CUCTEMBbI CUHCIIE-
Hus. JlecsaTUYHAs CHCTeMa CUUCIICHUS.

CpaBHEHHE HATYyPAJbHBIX YHCEJI, CDABHCHHE HATY-
paybHbIX yrcen ¢ HylnéM. CriocoObl cpaBHeHUs. OKpyTie-
HUE HATYPAJIbHBIX YUCETL.

CrokeHue HaTypaJibHbIX YHCEI; CBOMCTBO HYJIA
MIpH CJI0’KCHUH. BprauTanue kak 1ecTBue, 00paTHOE CIIo-
JKEHUIO. Y MHOKEHHE HATyPaJIbHbIX YUCET; CBOMCTBA HYJIS
Y €UHUIIBI TP YMHOKECHHH.

Jlenenue kak JeicTBHeE, 0OpaTHOE YMHOXKEHHUIO.
KomnoHeHThl neicTBHi, CBsA3b MexAy HUMU. [IpoBepka
pe3ynbrata apudmerndeckoro nedctBus. llepemectu-
TEJIbHOE M COYETaTEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS
U YMHOXEHHS, pacupeneluTeIbHOe CBONCTBO (3aKOH)
YMHOKEHHUSL.

Hcnons3oBanue OyKB 17151 0003HAYEHUS HEU3BECT-
HOTO KOMIIOHEHTA W 3allUCH CBOMCTB apuU(METHUECKHX
IEUCTBUI.

Jenurenu u KpaTHbIC YUCTIA, PA3JI0)KEHUE HA MHO-
s)kutenu. [Ipocteie n coctaBHble uncina. [Ipusnaku genu-
MocTH Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb ¢ HaTypajbHBIM IOKa3aTelleM. 3aIlucCh
YHUCJIa B BUJE CYMMBI Pa3psIIHBIX CIAaracMbIX.

Uucnosoe BelpakeHUE. BpruucieHue 3Ha4YeHUH
YHCIIOBBIX BBIPAXKEHUI; MTOPSAIOK BBITIOJIHEHUS ICVCTBHUIA.
Hcnonb30BaHKe NpU BEIYUCIECHUAX IEPEMECTUTEIBHOTO U



COUETATENILHOIO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKeE-
HUS, paCIpeleIUTEIbHOTO CBONCTBA YMHOKCHHS.

/lpoou

[IpencraBnenue o ApoOH Kak crocode 3amucu va-
cTi BenuuuHbl. OObIKHOBEHHBIE Apodu. [IpaBmibHbIE U
HenpaBuwibHbIe 1pobu. CMemanHas qpoOb; mpencTabiie-
HUE CMENIAaHHOW APOOW B BHJIC HEMPABMWIHLHOW APOOH U
BBIJICJICHUE 11€JI0M YaCTH YMCIIa U3 HEMPABUIBHOM JpoOu.
N3o0paxkenune npobeil TOUKaMW Ha YHUCIOBON MPSIMOM.
OcHoBHoe cBoiicTBO apodu. Coxkparenue apobeit. Ilpu-
BeJICHUE ApOOM K HOBOMY 3HaMeHarteno. CpaBHEHHUE JIPO-
Oeil.

CrnoxxeHue 1 BbIYMTAHUE JpoOed. YMHOXKEHUe u
neneHue apoOeit; B3auMHO-oOpaTHbie Apodu. Haxoxne-
HUE YaCTH 1IeJIOT0 U LIEJIOro MO €ro YacTH.

JHecatuunas 3amuch npo6eit. [lpencrasnenue ne-
CATUYHOM JIpoOM B BUJE OOBIKHOBEHHOU. M300paxenue
JECATUYHBIX Jpo0Oell TOYKaMH Ha 4YHCIOBOH MPSMOM.
CpaBHEHHE IECSITHYHBIX TPOOCH.

Apudmerndeckre AeUCTBUS ¢ JECATUYHBIMH JPO-

Ostmu. OKpyTIeHUE IeCATUYHBIX IpOoOeil.

Pewenue mexcmoguix 3adau

Pemenne TeKCTOBBIX 3amady apuPMEeTHUECKUM
crocoOoM. Pemenne pornueckux 3agad. Pemenue 3amau
nepe0opoM Bcex BO3MOKHBIX BapuaHTOB. Mcnonb3oBaHue
IPY PELICHNH 33124 TaOJIUI] U CXEM.

Pemenue 3anau, cogepkammx 3aBUCUMOCTH, CBsI-
3BIBAIOIUE BEJIIMYUHBI: CKOPOCTb, BPEMs, PACCTOSIHMUE;
1IEHa, KOJIMYECTBO, CTOMMOCTb. ENWMHUIBI H3MEpEHUS:
Mmacchbl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEX]ly €IUHUIIAMH U3MEPEHUS KaXKJ1011 BETUUMHBI.

Pemienue oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenne JaHHBIX B BUJE TAOJUII, CTOI0YA-
TBIX AUATrPAMM.

Hacnaonan zeomempusn



Harnsaneie npencraBinenust o ¢urypax Ha IUioc-
KOCTH: TOUKA, IIpsiMasi, OTPE30K, Iy, yroJl, JOMaHas, MHO-
TOYTr'OJIBHHUK, OKPY’KHOCTB, KpyT. Yroi. [IpsaMoi, ocTpslii,
TYIIOU U pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METpPUYECKHE E€AUHUIBI JUINHBIL.
JnvuHa j10MaHOW, MEpPUMETP MHOroyrosbHuka. M3mepe-
HUE U IOCTPOEHUE YTJIOB C IOMOLIBIO TPAHCIIOPTHPA.

Harnsanele npexncraBienus o ¢urypax Ha Iuioc-
KOCTH: MHOTOYTOJIbHUK; NPSMOYTOJIbHUK, KBaaApar; Tpe-
YTOJIHUK, O paBEHCTBE QUTYD.

N3o0paxenune Guryp, B TOM 4UCIIE HA KIETYATOU
Oymare.

[Toctpoenue koHpuUrypanuii u3 vyacreil MpsiMou,
OKpY>KHOCTHU Ha HEJIMHOBAHHOM U KiieT4yaToi Oymare. Mc-
II0JIb30BAHNE CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIbHUKA,
KBaJpara.

[Inomane TpsAMOYroJIbBHUKAa 1 MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX U3 MIPSIMOYTOJILHUKOB, B TOM YHCIIe GUTYP,
M300paKEHHBIX Ha KJeT4aTon Oymare. EauHuIer nsmepe-
HUS TUIOIIAIN.

Harnsansle npeacTaBieHus: O NPOCTPAHCTBEHHBIX
¢burypax: npsMOyroJIbHBIN Mapauienaenumnes, Kyo, MHOTro-
rpaHHuKH. V300pakeHne npocTenmx MHOTOIPaHHUKOB.
Pa3pépTku kyOa u napamnenenunena. Co3nanue Mojenen
MHOTOTPaHHHUKOB (U3 OyMaru, MpOBOJIOKH, TUIACTUIIMHA U
zp.).

O0BEM PSIMOYTOIBHOTO MapajuIesenunena, Kyoa.
Enunnns! usmepenus o0bEma.

6 Kiaacc

Hamypanwsusle uucna

Apudmerndeckue IEHCTBUS ¢ MHOTO3HAYHBIMU
HaTypaJ'II)HBIMI/I qUCJIaMHU. qI/ICJ'IOBI)Ie BI)Ipa)KCHI/Iﬂ, HOpr-
JIOK JEHCTBHUH, MCIIONb30BaHuEe CKOOOK. Mcmonb30Banue



MpPU BBIYUCIICHUSX TEPEMECTUTEIHHOTO M COYETaTelNb-
HOT'O CBOMCTB CJIOKEHUS U YMHOXKEHUS, PACTIPEICTUTENb-
HOTO CBOWCTBa YMHOXeHHUA. OKpyTJeHHE HATypalbHBIX
qucel.

Jenutenu u KpaTHBIC YUCIIa; HAMOOIBIIMA OOIIHIA
JeNuTelh M HauMEHbIlee olmiee kpatHoe. [lennuMocTh
CYMMBI U ipou3BeieHusl. [leieHne ¢ OCTaTKOM.

/lpoou

OObIKHOBEHHasi /1poOb, OCHOBHOE CBOMCTBO
npodu, cokparnienue apoodeit. CpaBHEHHE U YIIOPSAI0YHBaA-
Hue npobeil. Pemenue 3a1a4 Ha HAXOXAEHHUE YACTH OT 11e-
JIOTO M LEJIOTO IO ero yacTu. J[poOHoe Yicio Kak pe3yiib-
tat aenenusd. [IpencraBienne qecATUIHOW APOOU B BHUJIE
OOBIKHOBEHHOW ApOOM U BO3MOXKHOCTH MPEICTaBICHUS
OOBIKHOBEHHOM JIpOOW B BHUJIC ACCATUIHOU. JlecATHUUHBIC
IpoOu W MeTpudeckas cucrema Mmep. ApudmMerndeckue
JEWCTBUSI U YUCIIOBBIC BBHIPAKECHUSI ¢ OOBIKHOBEHHBIMH H
JNECATUYHBIMH IPOOSMHU.

OtHomenne. JlenmeHue B AAaHHOM OTHOIICHHUU.
Macmra0, nponopuus. [IpumeHeHue npomnopiuii mpu pe-
HIEHUH 3a]1a4.

[TonsiTue nporneHTa. Boruncienue npoueHTa ot Be-
JTUYUHBI U BEJIMYHUHBI TI0 €€ MPOIeHTy. Bripaxenue npo-
[IEHTOB JIECATUYHBIMU JIpoOsiMu. Perenne 3agad Ha mpo-
1IeHTHI. BeipakeHne OTHOIIEHUS BEIMYMH B MTPOIICHTAX.

Ilonosrcumensuvie u ompuyamenvHvle YUC1a

[TonoxwurenpHble M OTpULIATENBHBIE Uncia. Llenbie

qyucia.

Monynb uncia, reoMeTpudecKasi HHTEpIpeTalus
Monyns uyucia. M3o0paxkeHue ducen Ha KOOPAMHATHOM
npsimoi. YucnoBble npoMexyTku. CpaBHEHHE YMCEI.
ApudmeTrnueckre IeHCTBUS C MOJTOKUTETbHBIMA U OTPH-
[aTeIbHBIMHU YUCIIAMHU.

[IpssMmoyronbHas cucteMa KOOpAMHAT Ha IJIOCKO-



cti. KoopAnHAaThl TOUKK HA MJIOCKOCTH, abcIcca U Opu-
HaTta. [locTpoeHue Todek M GUTYp Ha KOOPAUHATHOM
IUIOCKOCTH.

bykeennvie sviparcenusn

[Ipumenenue OyKkB Ui 3alIUCU MaTeMaTHYECKHX
BbIpa)XeHUI 1 npeaoxkeHnid. CBOMCTBa apupMETUIECKIX
JercTBUi. byKkBeHHbIE BBIPDAQ)KEHHUS U YUCIIOBBIE ITOJCTa-
HOBKU. DyKBEHHBIE pPaBEHCTBA, HAXOKICHUE HEWU3BECT-
HOro KoMIlIOHeHTa. PopMmyiibl; GOpMyJbl MEpUMETpa U
IUIOINAAM MPSIMOYTOJIbHMKA, KBaJgpaTa, 00bEMa mapasuie-
Jenumena u Kyoa.

Pewenue mexcmoguix 3adau

Pemenne TeKCTOBBIX 3agady apuPpMETUUECKUM
crnocoOoM. Pemienue norunueckux 3agau. Pemenue 3amau
nepedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3anau, cogepkammx 3aBUCUMOCTH, CBsI-
3BIBAIOLIUX BEJIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHHUE;
LIEHa, KOJMYECTBO, CTOMMOCTH; IPOU3BOJIUTEIBHOCTD,
BpeMmsi, 00bEM padoThl. EAMHUIIBI M3MEpEeHHs: MacChl, CTO-
MMOCTH; PAcCTOSIHUS, BpPEMEHH, CKOpoCcTU. CBA3b MEXKTY
eMHHUIIAMH U3MEPEHUS KaX10H BEJIUYUHBI.

Pemenue 3anad, CBA3aHHBIX C OTHOLIEHHUEM, MPO-
MOPLUUOHAIILHOCTHIO BETUYHH, POIIEHTAMU; PEILIEHUE OC-
HOBHBIX 33/1a4 Ha APOOU U MPOLCHTHI.

OneHka 1 NpUKHJIKA, OKpyTJeHue pe3yiabTara. Co-
CTaBJIeHHE OYKBEHHBIX BBIPAXKEHUHN MO YCIOBUIO 3aJaUH.

[IpencraBnenne JaHHBIX C MOMOILBIO TAOIUL U
nuarpamm. Cron0yarbie quarpaMMbl: 4YT€HHE U TIOCTpOe-
Hue. UTeHne KpyroBbIX IUarpaMM.

Haznaonan zeomempusn

Harnsaaeie npencraBinenust o ¢urypax Ha IUIOC-
KOCTHU: TOUKA, IpsAMasi, OTPE30K, Iy, yTroJ, JOMaHasi, MHO-
TOYTOJbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXK-
HOCTb, KPYT.



B3anMHOE pacrnionoxeHue IByX IpsIMBIX Ha IUIOC-
KOCTH, NapajuieJIbHbIe IPsIMbIE, NEPIIECHIUKYJIIIPHBIE TPSi-
Mble. I3MepeHne pacCTOSTHUM: MEXAY IBYMs TOYKAMH, OT
TOYKM [0 MNpsAMOM; IJIMHA MaplipyTa Ha KBaJIpaTHOMN
CEeTKe.

W3mepenre U IOCTPOEHUE YIVIOB C IOMOLIBIO
TpaHcnoptupa. Buabl TpeyroiabHUKOB: OCTPOYTOJIbHBIM,
OPSMOYTOJIbHBIN, TYNOYTOJIbHBIN; paBHOOEIPEHHBIH, paB-
HOCTOpPOHHUI. UYUeTbIpEXyroibHUK, MPUMEPHI YEThIPEX-
yTroNbHUKOB. [IpsAMOYyroibHUK, KBagpaT: UCIOIb30BaHUE
CBOICTB CTOpOH, YIJIOB, [uaroHaineu. Mzo0paxenue reo-
METPUUECKUX (PUTYpP Ha HEJIMHOBAHHOW OyMmare ¢ UCIOJIb-
30BaHUEM LIUPKYJIS, TUHEHKH, yrOlIbHHUKA, TPAHCIIOPTUPA.
[TocTpoenus Ha kiieT4aTol Oymare.

Ilepumerp mMHOrOoyronsHuka. [londaTne miomanu
burypsr; enuHUIB U3MepeHus miomanu. [Ipubnmxénnoe
U3MepeHHe MIomaau Guryp, B TOM 4uciie Ha KBaJApaTHOM
cerke. [IpubmmkéHHOE M3MEpEeHHEe IIIMHBI OKPY>KHOCTH,
IIOIIAIU KpyTa.

CuMMeTpus: LEeHTpalbHas, OceBasl U 3€pKallbHas
CUMMETPUH.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsigabie npenctaBieHust O IPOCTPAHCTBEHHBIX
¢burypax: napauienenunes, Ky0, npusMa, mupaMuaa, Ko-
HYyC, IMWIMHIP, map u chepa. M3o0pakenne mpocTpaH-
cTBeHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB,
WIMHIpA U KoHyca. Co3naHue Mojienell MpoCTpaHCTBEH-
HBIX (puryp (13 Oymaru, mpoBOJIOKH, TUIACTUIINHA U JIP.).

[TorsiTne 00BEMA; CNUHUIBI M3MEPEHUST 00BEMA.
O0BEM MPAMOYTOIBHOTO MapajuieNenumnena, Kyoa.



COJAEP)KAHUE YYEBHOI'O KYPCA «AJI'EBPA»
7 knace
Yucna u évtuucnenun
Payuonanvnvie yucna

Jpo6u 0OBIKHOBEHHBIE U JIECSTUUHBIE, IEPEXO OT
oJtHOU (opMmbI 3anucu apodeit k apyroii. [Tonstue pamuo-
HaJILHOTO YWCJa, 3alliCh, CPaBHEHHUE, YNOPsI0YMBAHHE
palMOHATIBHBIX Yucell. ApudMeTHuecKkue AeUCTBUS C pa-
UMOHAJIBHBIMU 4YKclaMu. Pemienue 3agau U3 peagbHOU
NpPaKTUKU Ha YacTH, Ha APOOH.

CreneHsb ¢ HaTypaJbHBIM ITOKa3aTeNeM: OIpeere-
HHe, TpeoOpa3oBaHue BBIPAKEHUNH HA OCHOBE OIpejelie-
HUS, 3aUCh 00JIBIINX yucell. [IporeHTsl, 3anuch nporeH-
TOB B BUJI€ ApoOU U 1poOHU B BUE MPOLEHTOB. TpU OCHOB-
HBI€ 3aJ1a4M Ha IPOLEHTHI, peLICHHUE 3a/1a4 U3
peaIbHOM NMPAKTUKH.

[TpyMeHeHre NPU3HAKOB JEIMMOCTH, Pa3JIoKeHHE
Ha MHOXXUTEJIN HaTypaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIE TpsMasi U
oOpaTHas POIOPIIHOHATIBHOCTH.
Anzebpauueckue evipasrcenus

[IlepeMeHHbIE, YMCIIOBOE 3HAUEHHUE BBIPAXKECHUS C
nepeMeHHou. JlomycTumble 3HAYEHUS TEPEMEHHBIX.
[TpencraBieHne 3aBUCUMOCTH MEXTy BEIMUNHAMU B BUJIE
¢dopmyibl. Beruucnenus no popmynam. [IpeobpasoBanue
OYyKBEHHBIX BbIpa)XKEHUI, TOXKIECTBEHHO PABHbIE BhIpake-
HUS, TIpaBHjIa MPEoOpa3oBaHUsI CyMM U IMPOU3BEICHUH,
IpaBUiIa PACKPBITUS CKOOOK M TNpPHUBEIEHUs MOJO0OHBIX
CJIaraeMaIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIIEM.

Onuounensl ¥ MHOrowieHbl. CTENneHb MHOTO-
yieHa. ClloKeHue, BBIYMTAHUE, YMHOXEHHE MHOIrouJe-
HOB. DOpMyJbl COKpPalIEHHOIO YMHOXEHHS: KBaJpat
CYMMBI U KBaJpar pazHocTH. PopMyJsia pa3HOCTH KBaJpa-
TOB. Pa3noxeHre MHOrO4wI€HOB HA MHOXKHUTEIH.



Ypasnenua

VYpaBHeHUe, KOPEHb ypaBHEHMs, IIPpaBUia MPeod-
pa3oBaHusl ypaBHEHUS, PABHOCWIBHOCTh YPaBHEHHIH.

JIuneiiHOe ypaBHEHME C OJHOM IIEPEMEHHOM,
YUCJIO KOPHEH JIMHEHHOTO YPaBHEHHUs, PELICHHUE JIUHEH-
HBIX ypaBHEHHH. COCTaBJIEHHE YypaBHEHHI IO YCIIOBHUIO
3aayn. PerieHne TEKCTOBBIX 3a7]a4 C MOMOIIBIO YpaBHe-
HUU.

JIuneiiHoe ypaBHEHHE C ABYMS NEPEMEHHBIMU U
ero rpaduk. Cucrema JBYX JMHEHHBIX YpPaBHEHUH C
JIByMs IIEpEMEHHBIMU. Penienue cucreM ypaBHEHHH CIIO-
coboM nojcraHoBKH. [IpuMepsl perieHus: TEKCTOBBIX 3a-
J1a4 C [IOMOUIbIO CUCTEM YPABHEHUM.
Koopounameut u cpagpuxu. @ynkyuu

Koopannara Touku Ha npsimoit. YnenoBele mpomMe-
KYTKH. PaccrosiHue Mexay IByMs TOUYKaMHM KOOPJIMHAT-
HOM NPSIMOM.

[TpsimoyronbHasi cucreMa koopAauHart, ocu OX u
Oy. AbGcmcca v opiuHaTa TOYKH Ha KOOPIMHATHOM TIJI0C-
koctu. [Ipumeps! rpadukoB, 3a1aHHBIX Gpopmynamu. YUre-
HUe rpaduKOB pealbHbIX 3aBUcUMoOCTel. [lorsTie hyHK-
mun. I'padpuk Gynkuun. CpoiictBa (yHkmi. Jlunelinas
¢bynkuus, e€ rpapuk. I'padpuk GyHKmmm y = |x| I'padu-
YECKOE PEIICHNUE JTMHEUHBIX YPABHEHUH U CUCTEM JIMHEH-
HBIX YPaBHEHUM.
8 kaace

Yucna u eviuucnenus

KBanpatHslit kopenb u3 uncna. [lonstie o0 uppa-
LUOHAJILHOM 4Hclie. JlecaTuuHble TPUOIMKEHUS Uppaly-
OHaJIbHBIX uyncesl. CBoHCTBa apu(PMETHUECKUX KBaJpart-
HBIX KOPHEH M WX NMPHMEHEHHE K MpeoOpa3oBaHUIO YHC-
JIOBBIX BBIPD@)KCHHWH W BBIYUCICHUSM. [leHCTBUTENIBHBIE
qucia.

CreneHnp ¢ LenbIM ITOKa3aTeleM M €€ CBOWCTBA.



CranpapTHas 3aMuch Yucia.

Anzebpauueckue eviparxcenus

KBaapaTHbI TpEXUIIEH; pa3JIOKEHUE KBAAPATHOIO
TpEXUJICHA HA MHOXKUTEJIH.

Anrebpanueckas qpodb. OCHOBHOE CBOICTBO ai-
rebpandeckoi 1pobu. CrnokeHue, BHIYMTAHUE, YMHOXKe-
HUe, JelieHue anredpandeckux apoOei. PanumonanbHbie
BBIpQXXEHHS U UX MpeoOpa3oBaHUe.

Ypaeéuenus u nepasencmea

KBanpatHoe ypaBHeHue, Gopmyiia KOpHEH KBaj-
patHoro ypaBHeHus. Teopema Buera. Pemenue ypasHe-
HUW, CBOJSIIMXCS K JIMHEMHBIM U KBaJpaTHbIM. [Ipocreii-
e IpoOHO-paIlMOHAIbHBIC YPABHCHHUS.

['padmyeckas nHTEpHIpETAIVS ypaBHEHUH C IByMS
MEePEMEHHBIMU M CUCTEM JIMHEWHBIX YPABHCHHU C JBYMS
nepeMeHHbIMU. [Ipumepsl pelieHust CUCTeM HEeTMHEHHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIio-
cobom.

UucnoBble HEpABEHCTBA U UX CBOKCTBA. HepaBeH-
CTBO C OJIHOM MepeMeHHON. PaBHOCUIILHOCTh HEPABEHCTB.
Jlunelinple HepaBEHCTBA C OJIHOU MepeMeHHOU. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOU IMEPEMEHHOM.

Dyukyuu

[Tonstue pynkuu. O61acTh onpeesieHus: U MHO-
»kecTBO 3HaYeHUH PyHKIMU. CTIocOOBI 3a/1aHus ()YHKITHA.

I'paduk ¢pyskumu. YteHne cBOWCTB (QYHKIMU TIO
e€ rpaduky. Ilpumepsl rpadukoB (yHKIHMH, OTpakaro-
[IUX peaTbHBIC MPOIECCHI.

OYHKINUH, OMUCHIBAIOIINE TPSIMYIO U OOpaTHYIO
MPOMOPIIMOHANIEHBIE 3aBUCIMOCTH, UX TPaduKH.

2 3
OYyHKIIMK y=X", y=X, y=4X, y=|x|.
['padmyeckoe pelieHre ypaBHEHUH U CHUCTEM



YpaBHEHUM.
9 kaacce

Yucna u evruucnenusn

HeticmeumenvHuie yucna

PanmoHanpHble 4yncna, UppalMOHAIBHBIE YHCIIA,
KOHEYHbIE M OECKOHEUYHbIE JeCATHYHBIE ApoOu. MHOXe-
CTBO JICHCTBUTEIIBHBIX YHCEIT; IEUCTBUTEIIbHBIC YNCIIA KaK
OeCcKOHEeUHBbIE JIeCITUYHbIE 1poOH. B3anMHO 0JJHO3HAYHOE
COOTBETCTBUE MEXKJY MHOKECTBOM JCHCTBUTEIBHBIX YH-
cel ¥ KOOPAMHATHOU IPSIMOM.

CpaBHeHUE JEHCTBUTENIBHBIX 4HKcel, apudmeru-
YECKUE JEUCTBUA C JEHCTBUTEIBbHBIMU YUCIIAMH.

H3zmepenus, npubnudicenus, oyenKu

Pasmepsl OOBEKTOB OKpYXarollero Mupa, AIH-
TEJIBHOCTh IIPOLIECCOB B OKPYKAKOLIEM MUPE.

[Tpubnmx€HHOE 3HAYEHHE BEIMYUHBI, TOYHOCTH
npubmkenus. Okpyrienue uucen. [Ipukuaka u oneHka
pE3yIbTaTOB BBIUNCIICHUN.

Ypasnenus u nepasencmea

Ypasnenus ¢ oonoii nepemennoii

JIuneiinoe ypaBHeHue. Pemenue ypaBHeHUH, CBO-
JAIIMXCS K TMHEWHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHUH,
CBOIMIIUXCS K KBaJpaTHbIM. bukBajpaTHOE ypaBHEHWHE.
IIpumepsl penieHns ypaBHEHUN TPEThEN U YETBEPTOM CTe-
NIEHEH pa3I0KEHUEM Ha MHOXKHTEIIH.

Pemenne npoGHO-palimoHaNbHBIX ypaBHeHUH. Pe-
IIEHHE TEKCTOBBIX 3aJau aJIre0pandeckuM METOOM.

Cucmembl ypasnenuu

YpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk.
Pemenne cucreM ByX TMHEHHBIX YPAaBHEHMM C IByMs I1e-
peMEHHBIMU. Perienne cuctem AByX ypaBHEHUH, OJHO U3
KOTOPBIX TMHEHHOE, a IPyroe — BTOPoii creneHu. [ padu-
YyecKasi UHTEpIIPETalus CUCTEMB] YPAaBHEHUH € JBYMsI T1€-
PEMEHHBIMU.



Pemnienne TeKCTOBBIX 3a7au anreOpanyecKuM CIio-
cobom.

Hepasencmea

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne nuHEWHBIX HEPABEHCTB C OJHOW mepe-
MEHHOW. Pelienue cuctem JIMHEHHBIX HEPaBEHCTB C OJ-
HO#l mepemeHHou. KBagparueie HepaBeHnctBa. ['padude-
CKas MHTEpIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMSI TIEPEMEHHBIMU.

Dyukyuu

KBanparuunas ¢ynkuus, e€ rpaduk 1 cBOWCTBA.
[TapabGona, KOOpAUHATHI BEPIIMHBI Mapaboibl, OCh CHM-
MeTpUHU napadoJibl.

I'paduxu  yHxumit: y =kx, y=kx+b, y=§ ,
x

y=x, y=\/;, y:|x| U MX CBOWCTBA.

Yucnoewvie nocnedosamenvnocmu

Onpeoenenue u cnocobvl 3a0aHUsl YUCTIO8bIX NO-
crnedosamenvHocmeli

[ToHsiTHE 4YMCIOBOM IOCIIENOBATEIBHOCTU. 3aja-
HUE TMOCIE0BATEILHOCTH PEKyppeHTHON (opmysol u
bopmyI0i n-To uieHa.

Apugmemuueckas u ceomempuyeckas npozpeccuu

Apudmernueckas 1 reoMeTpUIECcKas POrPECCHH.
@opMmyJibl N-ro wieHa apuMeTHyecKko W reomeTpuye-
CKOM MPOTPECCHi, CyMMBI IIEPBBIX N YJIEHOB.

N3o0pakeHne WieHOB apu(PMETHUECKON U Teo-
METPUYECKON IMPOrPECCHM TOYKAaMU Ha KOOPAMHATHOU
MJIOCKOCTH. JIMHEWHBIM W HSKCIOHEHIMAJIbHBIA POCT.
CroxHbIE IPOLIEHTHI.



COJEPKAHUE YYEBHOTI'O KYPCA
«'EOMETPUS»
7 knace

HavanbHble nonstua reomerpun. Touka, npsamas,
OTPE30K, JIy4. Yr0i. Bunel yrinos. BepTukaibHble 1 CMEX-
HbI€ yribl. buccekrpuca yria. JIoMaHast, MHOrOyTrOJIbHUK.
[TapayienbHOCTB M NEPIIEHINKYJIIPHOCTD NPSMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOWCTBa
0CeBOM cMMMeTpuH. lIpumepsl cUMMETpUH B OKpPYKaro-
LIEM MUpE.

OcCHOBHbBIE MOCTPOCHMSI C TOMOIIBIO ITUPKYJIS U
nuHelku. TpeyronbHuk. Beicora, Meauana, GuccekTpuca,
UX CBOMCTBA.

PaBHOOeApeHHBIII 1 PaBHOCTOPOHHUI TpPEYroib-
HUKHU. HepaBeHCTBO TpeyTronbHUKA.

CpoiicTBa M mNpHU3HAKU PABHOOEIPEHHOTO Tpe-
yroapHUKa. [Ipu3Haky paBeHCTBA TPEYTOIbHUKOB.

CBolicTBa M NPU3HAKK NapalICIbHBIX MPSMBIX.
CyMMa yrioB TpeyrojbHHKa. BHEIIHNE yIIbl TPEyroib-
HUKA.

[IpssMoyronbHbIA TpeyroJbHUK. CBONCTBO MEIH-
aHBbI IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBENEHHON K TH-
noteHyse. [Ipu3Haku paBeHCTBA INpPSMOYTOJBHBIX Tpe-
YTOJIBHUKOB. IIpsAMOYTrOJIbHBINA TPEYTrOJIBHUK C YIJIOM B
30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TpeE-
YrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOH, TeopeMa O
OonbleM yrie u 6onblie cTopoHe TpeyrojasHuKa. lep-
NEHIUKYJISP U HAKJIOHHAS.

['eomeTprueckoe MecTo To4YeK. buccekrpuca yria
Y CEPEAVHHBIN NEPIIEHIUKYJIISP K OTPE3KY KaK F€OMETPH-
YECKUE MECTa TOYEK.

OKpy’>KHOCTb U KpyT, XOpJa U IUaMeTp, UX CBOM-
cTBa. B3anMHOe pacnonokxeHue OKPYKHOCTH M IPSAMOIA.
KacarenbHast u cekymias K Okpyx’HOCTU. OKpY>KHOCTb,



BIIMCaHHAas B yroj. BnucanHas u onucaHHasi OKpY>KHOCTH
TPEYTrOJbHUKA.
8 kimace

Yersipéxyronsuuku. IlapamienorpamM, ero mnpu-
3HAaKM W CBOMCTBA. YacTHBIE ciaydau mapauiesorpaMMOB
(MpsIMOYTOJIBHUK, POMO, KBaJpaT), UX MPU3HAKU U CBOM-
ctBa. Tpanemusi, paBHOOOKass Tpamenus, €€ CBONCTBA U
npusHaku. [IpsMoyroinbHas Tpanenus.

Meron ynBoenus Menuanbl. LleHTpanbHas cum-
metpus. Teopema Paiieca u TeopemMa O NPONOPLMOHAb-
HBIX OTpE3Kax.

Cpeanue JMHHM TpEYroJbHUKA M TpaleluH.
I{eHTp Macc TpeyrojbHHUKa.

[Tono6ue TpeyroabHUKOB, K03(duuueHT mnomo-
6us. Ilpusnaku nonoOus TpeyronpHUKoB. [Ipumenenue
000U TIPH PeIICHUH MPAKTUYECKHX 3a/1a4.

CgoiicTBa TUIONIAZCH TeOMETpHUECKUX (uryp.
@opmyabl UId  IUIOUIAANA TPEyTOJIbHHMKA, Iapalielio-
rpamMmMa, pom6a u Tpanenuu. OTHOIIEHUE IIOMajei mno-
JNOOHBIX (Uryp.

Beruucnenue miomane TpeyroJbHUKOB U MHOTO-
YTOJILHUKOB Ha KJIETYaToi Oymare.

Teopema Iludaropa. [Ipumenenue teopemsr [1u-
(aropa npu pemeHny MpakKTUYECKUX 3a1ay.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIJia MpsMO-
YTOJBHOIO TpeyrojbpHuKa. OCHOBHOE TPUTOHOMETpHYE-
CKO€ TOXJecTBO. Tpuronomerpudeckue (yHKIHH YTIIOB B
30°,45° n 60°.

BnucanHble U IEHTpaibHBIE YTJIbl, YTOJI MEXKIY
KAcaTeJIbHOM U XOPAOU. YTIbl MEXAY XOPIaMH U CEKy-
mYMH. BriucaHHble W ONUCaHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonioskeHne IByX okpyxHocred. Kacanue
okpykHOocTed. OOIue KacaTeabHbIE K JIBYM OKpPYXKHO-
CTSIM.



9 k1acc

Cunyc, kocunyc, Tanresc yrios ot 0 no 180°. Oc-
HOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyJIb
IPUBEICHUS.

Pemenne tpeyronbHUKOB. TeopemMa KOCUHYCOB U
TeopeMa CHHYCOB. PenieHne npakTHYecKHX 3aJad C Uc-
[10JIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CUHYCOB.

[IpeoOpazoBanue mnomodbus. I[lomobue cooTBeT-
CTBEHHBIX 3JIEMEHTOB.

Teopema 0 IIPOU3BENEHUU OTPE3KOB XOpH, TEO-
pPeMBI O IPOU3BEIECHUU OTPE3KOB CEKYIIMX, TEOpeMa O
KBaJ[paTe KacaTelbHOM.

Bexrop, nnuHa (MOJyJib) BEKTOpa, COHAIIPABIICH-
HbI€ BEKTOPbI, IPOTHUBOMNOJOXKHO HAIpPaBICHHBIE BEK-
TOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
olrepanuy HaJl BEKTopaMu. Pa3nokeHnue BEKTopa Mo AByM
HEeKoJTMHeapHbIM BekTopaM. KoopnunaTe! Bektopa. Cka-
JSPHOE TMPOU3BEACHUE BEKTOPOB, NPUMEHEHHE JUISA
HaXO0X/I€HUs JUIMH U YTJIOB.

JlexkapTOBBI KOOPJMHATHI Ha MJIOCKOCTU. Y paBHe-
HUS TIPSIMOI U OKPYKHOCTH B KOOpJMHATAX, IepecedeHne
OKpPYHOCTEH U NpAMBIX. METO KOOpAUHAT U €0 TPUMeE-
HEHHE.

[TpaBubHBIE MHOTOYTOJIBHUKH. [IJIHHA OKPYIKHO-
ctu. I'pagycHas u paguaHHass Mepa yria, BbIYHCIICHHE
JUIMH AyT okpyxHocTel. Ilnomanp kpyra, cekropa, cer-
MEHTA.

JIBMKEHUS! TUIOCKOCTU U BHYTPEHHUE CUMMETPHUHU
¢buryp (3nemeHTapHble npezacrasiaeHus). [lapamiensHbiit
nepeHoc. [ToBopor.



COJAEP/)KAHUE YYEBHOI'O KYPCA «BEPOAT-
HOCTb U CTATUCTHUKA»
7 knace

[IpencraBnenue AaHHBIX B BUJE TaOmuUI, IHa-
rpaMm, rpadukoB. 3anoyiHeHue TabIuL, YTEHUE U IOCTPO-
eHue AuarpamMm (CTOJIOMKOBBIX (CTONOYATBHIX) U KPYTO-
BbIX). UTeHue rpadukoB peasbHbIX npoueccoB. M3pineye-
HUe HH(OpMaIK U3 AUarpaMM U TaOJIMIl, HCII0Ib30BAHUE
U MHTEpIpeTanus JaHHbIX.

OmnwucarenbHasi CTaTUCTUKA: cpelHee apupMeTH-
Yyeckoe, MeauaHa, pa3Max, HauboJbllee U HauMEHbLIee
3Ha4YeHHs Habopa YMCIOBBIX JaHHBIX. [IpuMepsl ciaydaii-
HOM U3MEHUYUBOCTH.

CrnyyaiiHblii SKCIIEPUMEHT (OMBIT) U CIIy4ailHOe
coObiTHe. BeposiTHOCT 1 yacToTa. Posib ManoBeposSITHBIX
U MIPAKTUYECKH JOCTOBEPHBIX COOBITHI B IPUPOJIE U B 00-
niectBe. MoHeTa U UrpajbHasi KOCTh B TEOPUU BEPOSTHO-
CTeH.

I'pad, Bepmmna, pebpo. CreneHb BEPUINHBI.
Yucno pébep u cymmapHas creneHb BepiuuH. [Ipencras-
nenue o cBs3HocTH rpada. llemm u mukiel. [Iytu B rpa-
dax. O6xoxn rpada (sinepos myTh). IlpencraBienue 06
OpUEHTUpPOBaHHOM rpade. Perienue 3aaay ¢ MOMOIIbIO
rpa¢os.

8 kmace

[IpencraBieHre OaHHBIX B BUAE TaONHUI, AuA-
rpammM, rpadukoB. MHOXKECTBO, 3JEMEHT MHOXECTBa,
noaMHOecTBo. Omnepalnuu HaJl MHOXKECTBaMH: 00BbeIH-
HEHHUe, TepeceueHue, aononHeHne. CBoicTBa onepanui
HaJl MHO>XECTBaMU: MMEPEMECTUTEIBHOE, COYETATENbHOE,
pacnpenenuTenbHoe, BKiItoueHus. lcmonb3oBaHue rpa-
(budeckoro mpeaCcTaBICHUS MHOXKECTB ISl OMUCAHUS pe-
aJIbHBIX MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus AaHHBIX. Jucnepcus u



CTaH/JapTHOE OTKJIIOHEHHE 4YHUCJIOBbIX Habopos. [lua-
rpamMma paccerBaHUsl.

OneMeHTapHble COOBITHS CIy4allHOTO OIIBITA.
Cnyuaiinsie coObITHs. BeposTHOCTH cOOBITUN. OTBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTapHbIMU coObITHsIMU. Ciy-
YaifHbIi BBIOOp. CBSA3b MEX/y MAJIOBEPOATHBIMH H TPaK-
TUYECKH JIOCTOBEPHBIMU COOBITUSMHU B MpUpPOJE, 0Olie-
CTBE U HayKe.

Hepeo. CBolicTBa J€pEBBEB: E€IUHCTBEHHOCTH
MyTH, CYIIECTBOBAHUE BHUCSIYEH BEPIIMHBI, CBSA3b MEXKIY
YHUCJIOM BEpIIUH U unciaoM pédep. [IpaBuio ymHOXKeHUS.
Pemienue 3a1a4 ¢ nomorpto rpagos. [IpoTuBononoxHsIe
cobbITus. [{narpamma Ditniepa. O0beTMHEHHE U TIepeceyde-
Hue coobITHil. HecoBmecTHbIe coObITHS. DOopMyia ciioxe-
HUSI BEPOATHOCTEH. YCIOBHAs BEPOATHOCTH. [IpaBuiio
ymHOXeHusi. HesaBucumbie coObiTus. IlpencraBnenue
JKCIIEpUMEHTA B BHJIE JiepeBa. Perienue 3a1a4 Ha HaX0Xk-
JIEHUE BEPOSATHOCTEH C IOMOULIBIO JEPEBA CIyYalHOIro
SKCIIEpUMEHTa, IuarpamMm Jdiliiepa.

9 kJacce

[IpencraBienre OaHHBIX B BUAE TaONUL, aAua-
rpaMM, rpauKOB, MHTEPIIPETAIHS JaHHBIX. UTEHHUE U MO-
CTpoeHHe TalJyul, AuarpaMM, TrpaduKoB MO peaTbHbIM
JTAHHBIM.

[TepectanoBku u axtopuan. CoyeTaHus U YUCIO
coyetanuil. TpeyronbpHuk Ilackans. Pemenue 3amay ¢ uc-
M10JIb30BaHNEM KOMOMHATOPUKH.

I'eomeTpuueckass BepoATHOCTh. CiydailHbIN BbI-
00p TOukM u3 (QUTYpPHI HA IUIOCKOCTH, M3 OTPE3Ka U M3
JIyTU OKPY>KHOCTH.

Hcneitanue. Ycnex u Heynaya. Cepust HCTIBITaHUN
1o nepsoro ycnexa. Cepust ucneiTanuii bepnymnnu. Bepo-
SATHOCTH COOBITUH B CEpUU UCTIBITaHUM bepHysuim.

CrnyyaiiHasi BeIMYMHA U PACHpPENIEICHUE BEPOSIT-



HocTel. MaTeMatnyeckoe oxunanue u pucnepcus. [pu-
Mepbl MaTEMATHYECKOTO OKUAAHMS KaK TEOPETHYECKOIO
CpEJIHEro 3Ha4eHHsI BEIMYMHBI. MaTeMaTH4eckoe 0Ku/aa-
HUE U AUCIIEPCUS CIIy4alHON BEIMUYUHBI «YHUCIIO YCIIEXOB
B CEpUU UCHBITAHUN bepHym».

[Toustne o 3akoHe OosbmMX uucen. M3mepenue
BEPOATHOCTEH C MOMOIUBIO 4acTOT. Poib u 3HaueHue 3a-
KOHAa 0OJIBIIUX YHCEN B IPUPOE U OOILECTBE.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS
YUEBHOI'O NIPEJIMETA «MATEMATHKA»
OcBoenne yuebOHOro mnpeamera «MaremaTtuka»
JOJKHO 00ecreunBaTh JIOCTHXKEHHE Ha YPOBHE OCHOB-
HOTO 00111eT0 00pa30BaHUs CIICTYIONTNX JMYHOCTHBIX, ME-
TanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIb-
TaTOB:
JJUYHOCTHBIE PE3YJBbTATbI
JlngHOCTHBIE PE3yNbTaThl OCBOCHUS IMPOTrpaMMBbI yuel-
HOTO MpeaMeTa «MaTreMaTHuKa» XapakTepUu3yrTCs:
Ilampuomuueckoe socnumanue:
MPOSIBJICHUEM MHTEpPECA K MPOILIOMY U HACTOSIIIIEMY POC-
CHICKOM MaTEeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JO-
CTHUKEHUSIM POCCUMCKHUX MAaTEMATUKOB U POCCUUCKON Ma-
TEMAaTHUYCCKOH IIKOJIBI, K HCIIOJIL30BAHHUIO 3TUX JTOCTHIKE-
HUH B IPYyTUX HayKax U MPUKIATHBIX chepax.
I'pasicoanckoe u 0yx08HO-HpABCMBEHHOE BOCNUMAHUE:
TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpaskJaHINHA
Y peayi3aliiy ero mnpas, MPEACTaBICHUEM O MaTeMaTHYe-
CKHX OCHOBaX ()yHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TIPOIIEYyp TPaKJaHCKOTo 001mecTBa (BBIOOPHI,
OTIPOCHI | TIP.); TOTOBHOCTBIO K OOCYKJIECHHUIO 3TUYECKUX
mpo0JIeM, CBA3aHHBIX C MMPAKTUYECKUM IPUMEHEHUEM J0-
CTHUKEHUN HAayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TH-
YECKHUX MPUHITUTIOB B JEATEIHLHOCTH YUEHOTO.
Tpyoosoe éocnumanue:
YCTAaHOBKOW HAa aKTMUBHOE YYaCTHE B PEIICHUH MPaKTUYe-
CKHMX 3a/1ad MaTeMaTHYeCKOW HaINpaBJIEHHOCTH, OCO3Ha-
HUEM BaXHOCTH MaTeMaTHYECKOTo 00pa30BaHUs HA IMPO-
TSOKEHUH BCEH KU3HU s yCIEIIHOM mpodeccrnoHanbHOM
JESATETLHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUM; 0CO-
3HAHHBIM BBIOOPOM U TOCTPOSHUEM WHAMBHIYaIbHOMN
TPaEKTOPUH 00pa30BaHUS U )KU3HEHHBIX TUIAHOB C YUYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.
Dememuueckoe socnumanue.



CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHUUYECKOMY
BOCTIPUATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad, perie-
HUU, pacCyXACHUI; YMEHUIO BUJETh MAaTEMAaTUYECKHE 3a-
KOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayunoeo nosHanus:

OpUEHTALEN B AEATEILHOCTH HA COBPEMEHHYIO CUCTEMY
HAy4YHBIX MpPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3BUTHS YETIOBEKA, IPUPOIBI M 0OIIECTBA, TOHUMA-
HUEM MaTeMaTHYeCKOW HAyKH Kak cepbl YeIOBEUECKOU
JEATEIbHOCTH, 3TAlOB €€ Pa3BUTUS U 3HAYUMOCTH IS
pa3BUTHS LUBUIN3ALUHU; OBJAJCHUEM S3bIKOM MaTeMa-
TUKU ¥ MAaT€MaTUYECKOW KYJbTypOW Kak CPeICTBOM IIO-
3HAHUSI MHUPA; OBJIAJICHUEM ITPOCTCUITUMU HAaBBIKAMH HC-
CJIEI0OBATENIbCKOMN JEATEIbHOCTH.

Qu3suueckoe socnumarue, hopmuposanue Kyivmypsl 300-
POBbSL U IMOYUOHANLHO20 OJIA2ONONLYYUSL:

TOTOBHOCTBIO MMPUMEHATh MaTEeMAaTHUYECKUE 3HAHUS B WH-
Tepecax CBOErO 3/0pPOBbs, BEAEHUS 370pOBOro obpasza
JKU3HU (370pOBOE MUTaHHUE, COATTAHCUPOBAHHBIN pPEXUM
3aHSTHI U OTABIXA, pEryJsipHas pu3ndecKasi akTUBHOCTD);
c(OpMHUPOBAHHOCTHIO HaBbIKa peQIeKCUH, MpU3HAHHEM
CBOETO MpaBa Ha OIMIMOKY U TAaKOTO K€ IIpaBa JPyroro ye-
JIOBEKa.

IKonoeuueckoe socnumanue:

OpHUEHTAllMEel HA MPUMEHEHWE MATEMAaTHYECKUX 3HAHUU
JUTSL pEeLIeHUs 3a]a4 B 00JIACTH COXPAHHOCTH OKpYXKaro-
1iei cpespl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX BO3-
MO>KHBIX TOCIIECTBUN ISl OKPYKatOLIEH CpeJibl; OCO3HA-
HUEM TJIO0AIBHOTO XapaKTepa SKOJOTUYECKHUX POOIIeM U
MyTel UX peIIeHHUs .

Jluunocmuvle pezynomamsl, obecneuusarowjue aoanma-
yuro obyuarowe2o0cs K USMEHAIOWUMCS YCI0BUAM COYU-
ANIbHOU U NPUPOOHOU CPeObl.

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEONPEAEIEHHO-
CTH, TIOBBIILIEHUIO YPOBHSI CBOEM KOMIIETEHTHOCTHU Yepe3



IPAKTUYECKYIO JI€ATENbHOCTh, B TOM YMHCJIE YMEHHE
YUUTBCS Y IPYTHUX JII0JIeH, MpHoOpeTaTh B COBMECTHOM Je-
ATEJIbHOCTU HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIUU U3
OIbITa IPYTHX;

HEO00X0JMMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM
yucie GopMyIUpPOBATh UJEH, TIOHATHS, THIOTE3bI 00 00b-
€KTax U ABJICHUSX, B TOM YHCJIE paHEE HE U3BECTHBIX, OCO-
3HaBaTh AC(PUUUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHT-
HOCTEH, TJIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlUIO, BOC-
IPUHUMATh CTPECCOBYIO CUTYaLMIO KaK BbI30B, TpeOyo-
LU KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHHUS
U JeicTBUs, GOpMYIUPOBAaTh U OLEHUBATh PUCKU U IO-
CJIeZICTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIE PE3yabTaThl OCBOCHHUS TIPOTPAMMBI

ydueOHOro mpeamera «MareMaTuka» XapaKTepH3yHTCs

OBJIQJICHNEM YHHBEPCAIBHBIMU TTO3HABATEIHLHBIMH JICH-

CTBUSIMU, YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH JICHi-

CTBUSIMU M YHHUBEPCAIBHBIMHU PETYJIATUBHBIMH JCHCTBU-

SIMU.

Yuueepcanvnuvie noznasamenvnuvie oeiicmeus obdecne-

yuearom opmuposanue 6a306bIX KOZHUMUBHBIX NPO-

ueccos odyuaruuxca (0ceoeHue memoooé NO3HAHUA

OKpYXHCAou e2o mupa; npumeHenue 102uieckux, uccie-

dosamenbCKux onepayuil, yMeHuii padomams ¢ UHQop-

mauueit).

bazosvie nocuueckue oelicmeus:

" BBIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE IMPU-
3HAKH MaTeMaTHUECKUX OOBEKTOB, IIOHATHI, OTHOIIIE-
HUN MeXIy MOHATHIMH; (HOPMYIHPOBATh ONpeaene-
HUS TIOHATWH; yCTaHABIMBATh CYIICCTBEHHBIN IMpH-
3HAK KJIacCHU(PHUKAIMU, OCHOBAHUS AJis 0000IIeHus 1



CPaBHEHMSI, KpUTEPUH IPOBOJAUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATH U PeoOPa30BbIBATH
CY>KJICHHSI: YTBEpPAUTEIbHbIE U OTpULIATENIbHbIE, €U~
HUYHBIE, YACTHbIE U OOILKE; YCIOBHbIE;

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCEPHOCTH, B3aHu-
MOCBSA3U U IPOTUBOPCUUS B (l)aKTaX, JaHHBbIX, HaOII0-
JACHUAX U YTBCPKACHHUAX, MpCjiaratb KpUTCpun IJId
BbBISABJICHUS 3aKOHOMepHOCTeﬁ 151 HpOTI/IBOpC‘-II/II\/'I;

J€JIaTh BBIBOABI C UCIIOJIB30BAHHEM 3aKOHOB JIOTHKH,
JNEyKTUBHBIX U MHIYKTUBHBIX YMO3AKJIFOYEHUN, YMO-
3aKJIIOYCHUN M0 aHAJIOTHH,

pa3buparh J10Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEp-
KACHUN (IIpsIMble U OT MPOTHUBHOIO), IPOBOAUTH Ca-
MOCTOSITEJIBHO HECJIOKHBIE OKa3aTelbCTBA MaTeMa-
TUYECKUX ()aKTOB, BHICTPAUBATh apryMEHTALINIO, TIPU-
BOJIUTh TPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
cOOCTBEHHBIE PacCyX IACHHUS;

BBIOMPATH CrI0co0 perieHus yueOHoi 3a1auu (CpaBHU-
BaTh HECKOJIbKO BAapWAHTOB pEIICHHUS, BBHIOWPAThH
HanOosee MOAXOMAIMIMUNA C Yy4ETOM CaMOCTOSATENBHO
BBIJICIICHHBIX KPUTEPHUEB).

bazosvie uccreoosamenvckue 0elucmeus:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUN MH-
CTPYMEHT MO3HaHUs; (OpMyJIMpOBaTH BOIPOCHI, (PUK-
CUpYIOILIME MPOTUBOpPE uue, MpodiIeMy, CaMoCTOs-
TEJIbHO YCTaHABJIMBATh KICKOMOE U JIaHHOE, (PopMupo-
BaTh TUIIOTE3y, apryMEHTUPOBAaTh CBOIO MO3UIMIO,
MHEHHUE;

OPOBOJIUTH IO CAMOCTOSTEIIBHO COCTABICHHOMY
IUIaHy HECJIOXKHBIH 9KCIIEPUMEHT, HEOOIbIIIOE UCCIe-
JIOBaHUE 0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH-
4eCKOro 00BEKTa, 3aBUCHMOCTEH 0OBEKTOB MEKY CO-
ooi;



CaMOCTOSTENILHO (POPMYJIUPOBATH OOOOIICHUS U BbI-
BOJIBI 1O pe3yJibTaTaM IMpPOBEAEHHOTO HAONIOJCHMS,
UCCJIEIOBaHMsI, OLIEHUBATh JIOCTOBEPHOCTH IOJy4YeH-
HBIX Pe3yJIbTaTOB, BEIBOJOB U 0000 IICHUIA;

IMPOTrHO3UPOBATE BO3MOKXHOC pPa3sBUTUC IIpoHecca, a
TAKXKC BbIABUI'ATH IIPCATIONIOKCHUA O €I'0 Pa3BUTHU B
HOBBIX YCJIIOBUSIX.

Paboma c ungpopmayuen:

BBISABJIATH HEAOCTATOYHOCTDh U H30BITOYHOCTh I/IH(i)Op-
MallMu, JaHHBIX, HCO6XOI[I/IMBIX JJIg pCIICHUA 3a/1a4U;

BBI6I/IpaTB, aHaJIM3upoBaTh, CUCTEMATU3UPOBAThL U NH-
TEepHPETUPOBaTh MH(GOPMALIMIO PA3TUYHBIX BHUIOB U
dbop™m mpecTaBIeHNUS;

BbIOMpAaTh GOpPMY IpeACTaBICHUS HHPOPMALIUU U WJI-
JFOCTPUPOBATH pElIaeMbIe 3a/1a4H CXEMaMH, JHarpaM-
MaMH, UHOHM rpadUuKoit 1 uX KOMOUHALMSIMU;

OLICHUBATh HAJIEKHOCTh HH(OPMALIUU IO KPUTEPUSIM,
NPEUIOKEHHBIM YUUTENEeM WIH C(HOPMYIMPOBAHHBIM
CaMOCTOSITENIBHO.

Yuueepcanonuvie kommynuxkamuenwvie oeiicmeusn obec-
neuugarom chopmupoeanHocms COUUANbHHIX HABLIKOE
ooyuarwuxcs.

Obwenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXkJIEHHUS B COOT-
BETCTBUU C YCIOBUSIMH M LEISIMH OOLIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUs
10 X0y PELIEHNUS 3a/1a4i, KOMMEHTHPOBATh IIOJyYEH-
HBIN pe3yJIbTaT;

B X0JIe 00CY)KICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY
0o0cy)aaemMoil TeMbl, MPOOJIEMBI, perraeMoil 3aaauu,
BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOUCK PEUICHHUS;
COIIOCTABIIATE CBOU CYXKIECHUS C CYKICHUAMHU NPYTUX



YYaCTHHKOB JIMAJIOTa, OOHAPYXHBATh pa3lUuue H
CXOJICTBO IMO3UIIMIA; B KOPPEKTHOI popme dhopmyiu-
pOBaTh pa3HOIJIACHsl, CBOU BO3PaKEHUS;

IIPEJICTABIISTh PE3YJIbTaThl PEILIEHUS 3a1a4H, IKCIIEpH-
MEHTa, UCCJIeI0BAaHUs, IPOEKTA; CAMOCTOSITEIbHO BbI-
6upatb popmMat BBICTYIUICHUS C Y4ETOM 3a/1a4 IPE3eH-
Tal1 U OCOOCHHOCTEN ay JUTOPHUHU.

CompyoHuuecmgo:

MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMaH/I-
HOW Y MHAMBHYyaJbHON pabOThI PU PELICHUN yueo-
HBIX MaTeMaTUYECKUX 3a/1ay;

MPUHUMATh L[€Jb COBMECTHOM NEATENbHOCTH, TUIAHU-
pOBaTh OpraHU3aIMI0 COBMECTHOM padOThI, pacnpe/e-
JSTh BUABI paboT, TOTOBAapUBATHCS, 0OCYkKAATh MPO-
[ecC W pe3yabTaT paboThl; 0000IIaTh MHEHUS He-
CKOJIBKHX JIHOJIEH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00Cyx-
JIeHHs, 0OMEH MHEHHMSMHU, MO3TOBBIE LITYPMBI U Jp.);
BBITOJTHATH CBOIO YacTh pabOTHI U KOOPIWHUPOBATH
CBOM JICHCTBHS C APYTUMH YJICHAMU KOMaH Ibl; OLIEHH-
BaTh Ka4eCTBO CBOETO BKJ/a B OOIIMI MPOAYKT MO
KPUTEPHSIM, CPOPMYJIMPOBAHHBIM YUYACTHUKAMU B3au-
MOJIeHICTBHS.

Ynueepcanwvnuvie pecynamuenvie oeiicmeun obecneuu-
earom (hopmupoganue cmoiC106bIX YCHIAHOBOK U HCU3-
HEHHBIX HABGBIKOG TUYHOCHU.

Camoopeanuzayus:

CaMOCTOSITENIBHO COCTABJIATH IUIAH, aJITOPUTM pelle-
HUS 3a7]a4 (WK €Tr0 YacTh), BHIOMpaTh criocol pere-
HUS ¢ yU4ETOM MMEIOIIUX CS1 pECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMAIIHH.

Camoxkoumpons:



" BJIaJETh CHOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS
npolecca U pe3yJibTara pelieHuss MaTeMaTHIeCKOM 3a-
Jauw;

"  [peABUIETb TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh
IIPU PELICHNUH 3aJa4H, BHOCUTHh KOPPEKTHBBI B Ji€d-
TEJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAl/1eH-
HBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

"  OLICHMBATh COOTBETCTBUE pPE3YJIbTaTa JEATEIBHOCTH
MOCTABJIEHHOW LIEJTH M YCJIOBHSM, OOBSCHSATH IpH-
YUHBI JOCTH)KEHUS WIM HEAOCTH)KEHMS LIEJIH, HaXo-
IUTh OIIMOKY, JaBaTh OIIEHKY MPHOOPETEHHOMY
OIIBITY.

MHNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIE pe3yiabTaThl OCBOCHHS MPOTPAMMBI
M0 MaTeMaTHKe MPEICTABICHBI 10 T0JIaM O0YUYEeHHUS: B 5—
6 kmaccax — Kypca «Maremaruka», B 7—9 kiaccax —
KypcoB «Anrebpay», «['eomerpus», «BepoaTHOCTh U CcTa-
THUCTUKA.

OcBoenue yuebHoro kypca «MaremaTtuka» B 5—
6 xJaccax OCHOBHOM HIKOJIBI TOJDKHO 0OecreunBaTh J0-
CTHIKCHHUE CIICAYIOIMUX MTPCIAMETHBIX 06pa3OBaTeJILHBIX
pe3yIbTaToOB:
S kiaace
Yucna u évtuucnenun

* [loHMMaTh U MPaBUIBHO YHOTPEOIATH TEPMUHBI, CBSI-
3aHHBIE C HATYPaJbHBIMHU YHCIAMHU, OOBIKHOBEHHBIMH
U JICCATHYHBIMU JIPOOSIMH.

» (CpaBHUBATh U YHOPSAIOYMBATH HATYpaJbHBIC YHCIA,
CpPaBHHMBATh B MPOCTCHUINUX CIIy9asiX OOBIKHOBEHHEIC
IpoOH, NECATHUHBIE TPOOH.

* COOTHOCUTH TOYKY Ha KOOPAMHATHOH (YMCIOBOM)



IOpsIMOM C COOTBETCTBYIOIIMM € YUCIOM M U300pa-
KaTb HaTypaJbHbIE YKCIa TOUKaMU Ha KOOPIMHATHOM
(4ncI0BO) MPSAMOIA.

Bomonuare apudmernueckue AeHCTBHUS ¢ HaTypallb-
HBIMU YHCJIaMH, C OOBIKHOBEHHBIMU JAPOOSIMHU B IPO-
CTEHILNX CITydasix.

BrINOMHATE NPOBEPKY, NPUKUIKY PE3YIbTATA BHIYUC-
JICHUH.

OKpyTJITh HATYpaJIbHBIC YUCIIA.
Pewienue mexcmoewvix 3aoau

Pemarh TekcTOBbIC 3a1a4u apU(PMETHIECKUM CIIOCO-
OOM U C TTOMOIIBIO OPTAaHU30BAHHOTO KOHEYHOTO Tie-
pebopa Bcex BOBMOYKHBIX BAPUAHTOB.

Pemate 3aaa4u, coACpiKaluc 3aBUCUMOCTH, CBA3bIBA-
IOMKUE BCJIUYHUHBI: CKOPOCTb, BpPEMs, PACCTOSAHUC,
OE€Ha, KOJIMYCCTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKue 3alUCH, CXEMBbI, TaOJHIIBI,
0003HaYCHMSI IPU PEIICHUH 3a/1a4.

ITonp30BaTECA OCHOBHBIMH CAMHUIIaMHU HU3MCEPCHUS!
LCHBI, MACCBI; paCCTOSAHUSA, BPCMCHU, CKOPOCTHU,; BbIpa-
KaTb OAHU €AUHHIBI BEIMYUHBI YEPE3 APYTHUC.

W3BnekaTb, aHaIU3UpOBaTh, OLIEHUBATh HH(pOpMa-
M0, TIPEJCTABIECHHYIO B TaOnuIle, HAa CTOJIOYATOM
qyarpaMMme, HMHTEpIPEeTHPOBaTh  MPECTABICHHBIC
JTAaHHBIE, UCTIOJIb30BaTh TAHHBIE MIPH PEIICHUH 3a7ad.
Haznaonan zeomempusn

[Tonp30BaThCS TEOMETPUIESCKAMHU MOHSATHSMH: TOYKA,
npsiMasi, OTPE30K, JIy4, yTroJl, MHOTOYTOJIbHUK, OKPY K-
HOCTB, KpPYT.

[TpuBOIUTH MPUMEPHI OOBEKTOB OKPYIKAIOLIETO MHPA,
UMEIOIUX (HOpMy HM3YYEHHBIX T€OMETPHUYECKHX (H-
Typ.



Hcnonb30BaTh TEPMUHONIOTUIO, CBS3aHHYIO C YITIAMHU:
BEpPILIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: yroJl, Bep-
IIMHA, CTOPOHA, TUAaroHajb; ¢ OKPYKHOCTBIO: PaaNyC,
JUaMeTp, LEHTP.

N306paxaTh U3yueHHbIe TeoMeTpuyecKkre Gurypsl Ha
HEJIMHOBAHHOMW U KJIeTYaToi OyMare ¢ HOMOILBIO LIUP-
KyJIsl ¥ JIMHEVKU.

Haxoauths nauHbl OTPE3KOB HENMOCPEICTBEHHBIM H3-
MEpPEHHUEM C ITOMOIIIBIO IMHEUKHU, CTPOUTH OTPE3KH 3a-
JAHHOM JJIMHBI; CTPOUTH OKPYKHOCTB 33JIaHHOTO pa-
auyca.

Hcnonws3oBarh CBOHCTBA CTOPOH U YIJIOB MPSIMO-
YroJbHUKA, KBaJlpaTa JJIA X MMOCTPOCHHUSI, BBIUUCIIE-
HUS [JIOIAIU U IEPUMETPA.

Bbruncnsate nepuMeTrp M Miowmaab KBajapara, IpsaMo-
YTOJIbHUKA, (PUTYP, COCTABIEHHBIX U3 IPSIMOYTOJIbHU-
KOB, B TOM uucie Guryp, n300paxEeHHbIX Ha KieTya-
TOM Oymare.

[Tonp30BaTbCsl OCHOBHBIMHU METPUYECKUMH €IUHU-
LaMH U3MEPEHUS JUIMHBI, IUIOLAAN; BBIPAKATh OJHU
€JIMHUIIBI BEJIMYUHBI Yepe3 IpyTrue.

Pacno3naBate mapasuienenunen, Ky0, MCIOJIb30BaTh
TEPMHHOJIOTHIO: BEpILINHA, peOpO IrpaHb, U3MEPEHHUS;
HAXOJUTh U3MEPEHMS Napajiesenunena, Kyoa.

Brraucisats 006EM Ky0a, mapasuienenuriea mo 3a1an-
HBIM U3MEPEHUSIM, MOJIB30BATHCS €IMHULIAMH U3MEpPE-
HUS 00BEMA.

Pemats HEecn0XKHEBIE 3aa4u Ha UBMCPCHUC T'COMETPU-
YCCKHX BCIIMYMH B NPAKTUYCCKUX CUTyallHAX.

6 xiace

Yucna u evluucinenus



3HaThr U MOHUMATh TCPMHHBI, CBA3aHHBLIC C PA3JIn4-
HBIMU BHJAMH YHCENT U CIIOCOOaMU UX 3aIlUCH, Tepe-
XOIUTH (€CIM 3TO BO3MOXKHO) OT OAHOM (POpPMBI 3a-
MUCH YUCIIA K IPYTOM.

CpaBHUBATH U YIIOPAI0YMBATH LIEJIbIE YUCIIA, OOBIKHO-
BEHHBIE U JECATUYHBIEC IpOOU, CPABHUBATH YMCIA O-
HOTO ¥ Pa3HBIX 3HAKOB.

BrInonHaTe, coyeTas yCTHBIE U IMCbMEHHBIC IPUEMBI,
apumeTnyeckrue NEHCTBUS C HATYpaJbHBIMU U Iie-
JBIMH YHCJIaMHU, OOBIKHOBEHHBIMH U JECSITUYHBIMU
IpOOSIMU, TIOJIOKUTEJIBHBIMU U OTPULIATENIbHBIMU YHC-
JIaMU.

BBIYuCIATh 3HaYEHUS YUCIOBBIX BBIPA)KEHUH, BBITTIOJI-
HATH NPUKUIKY U OLEHKY pe3ysbTaTa BBIYHCICHUU;
BBIMOJIHATh MPEe0Opa30BaHUsl YMCIIOBBIX BbIpaKEHUI
Ha OCHOBE CBOMCTB apU(pMETUYECKHUX JEHCTBHA.

COOTHOCHUTH TOUYKY Ha KOOPAVMHATHOU ITPSIMOM C COOT-
BETCTBYIOIIMM €I YHCIIOM U M300pa)kaTh YMCiIa TOY-
KaMH Ha KOOPJAMHATHOM MNpPSMOW, HaXOIWTh MOJIYJIb
qHCIIa.

COOTHOCHUTB TOYKH B IIPSIMOYTOJIBHOM CHCTEME KOOP-
JIMHAT C KOOPJAUHATAMHU 3TOM TOYKH.

OprrJ’ISITI) OEJIbIC YUCiIa U JE€CATUYHBIC )IpO6I/I, Haxo-
JUTH HpI/I6J'II/I)KCHI/I${ YHUCCII.

Yucnoevie u 5yK6€HHble GbIPAIICCHUA

[ToHuMaTh ¥ yOTPEOISATh TEPMUHBI, CBI3aHHBIC C 3a-
MUCbIO CTCIICHU 4YUCJIAa, HAXOIUTbL KBaApaT U Ky6
YKciia, BRIYUACITATh 3HAYCHUS YHCIIOBBIX BBIPAKCHUH,
COJICpKAIUX CTCTICHH.

ITonw3oBaThCs IMpU3HaKaMH OCIMMOCTH, pPaCKIaabI-
BAaTbh HAaTyPaJIbHBIC YHCJIa Ha ITPOCTHIC MHOXUTCIIN.

[Tonb30BaThCsA MacITAOOM, COCTABIIATH IPOMOPLIUU U



OTHOLIICHUS.

Hcnons3oBaTh OYKBHI 7151 0003HAYESHHS YU CET TIPH 3a-
MMCH MaTEMaTUYECKUX BBIPAKEHUH, COCTABIATh OYK-
BEHHBIE BBIPAKEHUS U (DOPMYJIbI, HAXOIUTh 3HAYCHHUS
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISSI HEOOXOAUMBIE
MOJICTAHOBKH U MpeoOpa3oBaHUsl.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoeswvix 3aoau

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3a1a4u apudme-
TUYECKUM CIIOCOOOM.

Pewats 3amaun, CBA3aHHBIE C OTHOLLIEHUEM, IIPOIIOP-
LUOHAJIBHOCTBIO BEJIUYHMH, IPOLEHTAMHU; pellaTh TPH
OCHOBHBIE 33/1a41 Ha IpOOU U MPOLICHTHI.

Pemrate 3aaun, conepikaiine 3aBUCUMOCTH, CBSI3bIBa-
IOIUEe BEJIMYMHBI: CKOPOCTh, BpPEMS, PaCCTOSHUE,
IIeHAa, KOJIMYECTBO, CTOUMOCTh; TIPOU3BOUTEIBHOCTD,
BpeMsi, 00bEMa paboThI, UCIIONB3YS apu(MEeTHICCKUE
JICHCTBUS, OLIEHKY, MPUKHJIKY; TOJIh30BATHCS €IMHU-
[[aMU U3MEPEHHS COOTBETCTBYIOIINX BETHUHH.

CocTaBiaTh OyKBEHHBIC BBIPAKEHHUS 10 YCIOBHUIO 3a-
Jayu.

W3Bnekats nHPpOpMAIHIO, TPEICTaBICHHYIO B TaOIu-
1ax, Ha JUHEHHOM, cToN0YaToOi MM KPyroBou amua-
rpaMmax, MHTEPIPETUPOBATh MPEICTABICHHbIE IaH-
HBIE; UCMOJIb30BATh IAHHBIE IIPU PEIICHUU 3a/1a4.

[TpencraBasaTs HHGOPMALIKIO C TOMOIIBIO TA0JIHII, JTU-
HEWHOM M CTOJIOYATON JUarpaMM.

Haznaonaa zceomempusn

[IpuBoauTH pUMEPHI 00BEKTOB OKPYIKAIOIIETO MHUPA,
UMeIUX (HOpMY N3yUYEHHBIX TEOMETPHUUECKUX III0C-
KUX U IPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U



CUMMETPUYHBIX QUTYD.

N300pakaTh ¢ IOMOIIbIO LIUPKYJIS, TUHEWKH, TPaHC-
MOPTUPA Ha HEJIMHOBAHHOM U KjeTyaTol Oymare u3y-
YEeHHBIE MJIOCKHUE FreoMeTpUuIecKre (GUrypsl u KOHQH-
rypanuu, CHMMETpPHUYHbIE (PUTYpHI.

[Tonb30BaTbCA reOMETPUUECKUMU NIOHATUSAMU: PABEH-
CTBO (UTYyp, CHMMETpPHSI; UCIOIb30BaTh TEPMUHOJIO-
TUI0, CBA3aHHYIO C CUMMETpPUEH: OCb CHUMMETpPHH,
LEHTP CUMMETPHH.

Haxonuts BeIM4MHBI YIIIOB U3MEPEHUEM C IIOMOIIBIO
TPAHCIIOPTHPA, CTPOUTH YTJIbl 33JJaHHON BEJIINYUHBI,
II0JIB30BAThCA IIPU PELICHUH 3a1a4 I'PayCHOU Mepou
YIJIOB; PaclO3HaBaTh HAa YepTEekKax OCTPBIN, IIPSIMOM,
Pa3BEPHYTHIM U TYIIOHN YIJIBL.

BbIuucnaTe IMHY JTOMAaHOW, IEPUMETP MHOTOYTOJIb-
HUKa, OJIb30BaTbCA €AUHULIAMUA U3MEPEHHUs [UIMHBI,
BBIPAXKATh OJHU €JUHUIBI U3MEPEHUs JUIMHBI 4epe3
JpyTHE.

Haxonnth, wHCnonb3ys 4YepTEXHBIE WHCTPYMEHTHI,
pacCTOSIHUA: MEXKIY IBYMs TOYKaMH, OT TOYKH [0
IIPSIMOM, IIMHY IYTH Ha KBaJAPAaTHOM CETKE.

Boraucnare miomans Guryp, coCTaBiIeHHBIX U3 Mpsi-
MOYTOJIbHUKOB, HCIOJIb30BaTh pa3OueHue Ha MpsSMo-
YTOJIbHUKHM, HA paBHbIE (UIyphl, JOCTpauBaHUE 10
PSIMOYTOJIbHUKA; TI0JIb30BAaThCS OCHOBHBIMH €JIMHU-
[IaMH U3MEPEHHSI TUTOIIA/IN; BBIPAXKaTh OJHU €JUHULIBI
M3MEpEHUS IO Yepe3 ApyTue.

Pacnio3HaBaTh Ha MOAENSAX M H300pakeHUSIX MHpa-
MUY, KOHYC, LMJIUHJAP, WUCIOJIb30BATH TEPMUHOJIO-
T'HIO: BeplllMHa, peOpo, rpaHb, OCHOBAaHHE, Pa3BEPTKA.

N300paxaTh Ha KieTyaTol Oymare HpsMOYTOJIbHBIM
napaiesienumne.



*  Bpuucnaate 00bEM IPSIMOYTOJIBHOTO Tapalieenu-
neaa, Ky0a, MOJIb30BaThCS OCHOBHBIMH €IWHUIIAMU
HU3MEpeHHs 00BEMA; BB

= PemaTh HECIIOXKHbBIC 3aga4d Ha HaXO0XIACHUEC I'COMCT-
PUUCCKUX BCIIMYUH B IIPAKTHYCCKUX CUTyalHAX.

OcBoenue yueOHOro Kypca «AJiredpa» Ha ypoBHE OC-
HOBHOT0 00111ero 00pa3oBaHus JOJKHO 00eceunBaTh J0-
CTH)KEHHE CJEeNYIOUIUX IPEeJIMETHBIX 00pa30BaTEJIbHbBIX
pE3yJIbTaTOB:

7 knace
Yucna u eviuucnenus

*  BbIIOJTHATH, COUETasi yCTHbIE U MMCbMEHHbIE TPUEMBI,
apudMeTHuecKue NeHCTBUS C pallMOHAIbHBIMU YHC-
JaMH.

* HaxoauTb 3HAYEHMs YHUCIIOBBIX BBIPAXKCHU; NpUMe-
HATH pa3HoOOpa3Hble CHOCOObI U MPUEMBI BbIYMCIIE-
HUSl 3HAaYEHUH APOOHBIX BBIPAXKEHUH, COJEepKallux
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

* JlepexoauTh OT OHOM (POPMBI 3aITUCH YUCEI K APYTOH
(mpeoOpa30BBIBATH JECATHUHYIO APOOb B OOBIKHOBEH-
HY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEYHYIO JIECSITHYHYIO JIPOOB).

* (CpaBHUBATh U YIIOPSAI0YNBATH PALIMOHAIBHBIE YNCIIA.

= OKpyIJIATh YHCTA.

* BBINOIHATH NPUKHUIKY U OLIEHKY pE3yJIbTaTa BBIUUC-
JICHUH, OLIEHKY 3HaY€HUI YHCIIOBBIX BBIPAKEHUN. BBI-
MIOJIHATH JEHCTBUS CO CTENEHSIMM C HaTypaJbHBIMHU
MOKA3aTEeISIMHU.

* [IpuMeHATh NPU3HAKK ACIUMOCTH, Pa3IOKEHUE Ha
MHO’KUTEH HAaTypalbHBIX YUCEIL.

* Pemarh NpPaKTUKO-OPUEHTHUPOBAHHBIE 3alayd, CBS-
3aHHBIE C OTHOIIEHUEM BEJIMYUH, IPONOPIMOHATIBHO-



CThIO BEJIMYMH, MIPOLIEHTAMH; UHTEPIIPETUPOBATH pe-
3yJbTaThl PELICHUs 3a7ad C YYETOM OIpaHUYEHUH,
CBS3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMbIX O0bEK-
TOB.
Anzebpauueckue evipasrcenus
Hcnonb30BaTh anreOpandeckyr0 TEPMHUHOJOTHIO HU
CUMBOJIMKY, HNPUMEHATH €€ B IPOIECCE OCBOCHHS
y4eOHOro Marepuania.
Haxoauts 3HaueHusi OyKBEHHBIX BbIpaXXEHHUH IpHU 3a-
JTAaHHBIX 3HAYEHHUAX [IEPEMEHHBIX.
BoimonHsaTe npeoOpa3oBaHMsl LEJIOr0 BBIPAXKEHHS B
MHOT'OYJICH IPUBEACHNEM OJOOHBIX CllaraeMbIX, pac-
KPBITHEM CKOOOK.
BBINOMHATE YMHOKEHHE OJHOWIEHA HA MHOTOYJIEH U
MHOrOYJIeHa Ha MHOTO4WIEH, INPUMEHATH (OPMYJIbI
KBaJlpaTa CyMMBI U KBaJlpaTa pa3HOCTH.
OcCymecTBIATh pa3IoKeHUE MHOIOUJIEHOB HA MHOXKH-
TEJIN C MOMOIIIBIO BEIHECEHHS 32 CKOOKH 00I11ero MHO-
JKUTEJIs, TPYNIHUPOBKY CllaraeéMbIX, IpUMEHEeHUs (op-
MyJI COKPAIEHHOTO YMHOXKEHHUS.
[TpumensTh npeoOpazoBaHUSI MHOTOYJICHOB AJIsL pe-
HIEHUS Pa3JIMYHBIX 33a4 U3 MaTeMaTUKU, CMEXHBIX
IIPEAMETOB, U3 PEAILHON IPAKTUKH.
Hcnonp30BaTh CBOWCTBA CTENEHEN C HATypaJbHBIMHU
MoKa3aTeJsIMU JIIsl peoOpa30oBaHusl BhIPaXKEHUH.
Ypasnenus u nepasencmea
Pemats nuHEHBIE ypaBHEHUS C OAHOWU NIEPEMEHHOM,
IIPUMEHSS NTpaBWJIa NEPEX01a OT UCXOAHOIO ypaBHeE-
HUS K paBHOCUIIbHOMY eMy. [IpoBepsTh, siBisieTcs au
YHCIJI0O KOPHEM YPaBHEHMS.
[TpumensTh TpaduvecKre METOIbI IPU PEIICHUH JIH-
HEWHBIX YPAaBHEHUH U UX CUCTEM.
[TonGupath mpUMepHI Nap YUCE, ABISIOLINXCS pele-
HUEM JINHEHHOTO YPABHEHMS C ABYMsI IEPEMEHHBIMU.



* Crpouth B KOOPIAWHATHON MJIOCKOCTHU IpauK JIMHEH-
HOT'O YpaBHEHHS C ABYMsI IIEPEMEHHBIMHU; MOJIb3YSCh
rpauKoM, IPUBOJAUTH MPUMEPHI pEIICHUs ypaBHE-
HUS.

* Pemars cUCTEMBI ABYX JINHEWHBIX YPABHEHUH C IBYMsI
NEPEMEHHBIMH, B TOM YHUCIIE TPaQUUECKH.

* CocTaBisTh U peuiaTth JUHEHHOE YpaBHEHHE WM CH-
CTEMY JINHENHBIX YPaBHEHUH 110 YCIIOBUIO 3a/1a4H, UH-
TEpIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a-
Jla4y MOJIy4YEHHBIN pe3yJIbTaT.

Koopounamut u ecpagpuxu. @ynkuyuu

* J300paxarb Ha KOOPJMHATHON MPSIMOM TOYKH, COOT-
BETCTBYIOIIME 3a/laHHBIM KOOpJIMHATaM, Jy4H, OT-
PE3KH, MHTEPBAJbl; 3alUCHIBATh YHUCIIOBBIE IIPOME-
KYTKH Ha aIre0pandeckoMm s3bIKe.

* OrmedaTh B KOOPAUHATHOM IUIOCKOCTH TOYKH IO 3a-
JaHHBIM KOOpJUHATaM; CTPOUTH Ipa(UKU JIMHEHHBIX

¢byukuuid. CTpouTs Tpaduk GyHKIHH y = |x| .

*  OmnuckBaTh ¢ TOMOUIBIO (DYHKIIHIA H3BECTHBIC 3aBUCH-
MOCTH MEK]y BETHUNHAMU: CKOPOCTh, BpEMS, paccTo-
SIHUE; [IeHa, KOJIMYECTBO, CTOMMOCTbD; TPOU3BOIUTEIb-
HOCTb, BpeMsl, 00BEM pPabOTHI.

* Haxoauth 3HaueHHE PYHKIUH 110 3HAYCHHUIO € apry-
MEHTA.

» [lonumarp rpaduueckuii crnoco® NpeaCTaBICHUS U
aHanu3za WHQpOpMAIMK; U3BJIEKaTh U UHTEPIPETUPO-
BaTh MHPOPMALMIO U3 TPAPUKOB PEATHHBIX MPOIEC-
COB U 3aBUCHUMOCTEH.

8 kiace
Yucna u evluucnenus

* Jcnonb30BaTh HAYaJbHBIE MPEICTABICHUS O MHOXE-
CTBE JICWCTBUTEIBHBIX YUCEN JUIS CPAaBHEHHS, OKPYT-
JICHUsI U BBIYUCIICHHIA; N300pakaTh JCHCTBUTEIbHbIC
qrciia TOYKaMU Ha KOOPIMHATHOU MPSIMOH.



[IpumeHsATh MOHATHE ApUPMETHIECKOTO KBAAPATHOTO
KOPHSI; HAXO/AUTh KBAaIpaTHbIE KOPHU, UCHIOJb3Ysl IPU
HEOOXOJMMOCTH KaJIbKYJISITOP; BBINOJHATH Ipeodpa-
30BaHUsl BBIPAXKEHUH, COAEpNKAIIUX KBaJIpaTHBIC
KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.
Hcnonp30BaTh 3aMTUCH OOJBIINX U MaJIbIX YUCEI C MO-
MOIIBIO JECATUYHBIX APoOei u cTenenent uncna 10.
Anzedpauueckue evipasrcenus
[TpyMeHSTh MOHATUE CTENEHU C LIETIbIM IT0Ka3aTeleM,
BBITIOJHATH NPEe0Opa3oBaHusl BBIPAKEHUH, COJepiKa-
IIMX CTEIEHHU C 1IeJIbIM IT0Ka3aTesIeM.
BrINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHMSI PAIHO-
HaJIbHBIX BBIPAKEHUW HAa OCHOBE NpPaBWJI JACHCTBHI
HaJl MHOTOWJICHAMU U alNreOpaniecKuMU JPOOsIMH.
PacknaapiBaTh KBaJpaTHBIN TPEXUIEH Ha MHOKHUTEIIH.
[TpumeHsTh IpeoOpa3oBaHUs BHIPAKEHUHN IS pelle-
HUS pa3IMYHBIX 3a7a4 M3 MaTeMaTHKH, CMEXHBIX
MPEAMETOB, U3 PEATbHON PAKTUKH.
Ypaeuenus u nepasencmea
Pemiates nuHeliHble, KBaApaTHBIE YPABHEHUS U PallUO-
HaJbHBIC YPaBHEHHS, CBOJSIIUECS K HUM, CHCTEMBI
JIBYX YPaBHEHUM C JBYMs IE€PEMEHHBIMHU.
[IpoBONTE MPOCTEMNIINE UCCIIEIOBAHNS YPABHEHUN U
CHUCTEM ypaBHEHHH, B TOM UHCIIE C IPUMEHEHHUEM I'pa-
¢uyeckux npeacraBieHuii (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMa YPaBHEHUU PEILICHUS, €CIIH
HUMEET, TO CKOJIBKO, U TIP.).
[TepexoauTh OT CIOBECHOUN (POPMYTUPOBKH 3a/1a4il K
e€ anreOpanuecKoi MOJIENIU C TOMOIIBIO COCTABICHUS
YpaBHEHUS UM CUCTEMbl YPABHEHUHN, HHTEPIIPETHPO-
BaTh B COOTBETCTBUU C KOHTEKCTOM 3a/1ayMl MOJy4yeH-
HBIN pe3yJbTar.
[IprMeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUIS
CpaBHEHUs, OLICHKU; pellaTh JIMHEWHbIE HEPABEHCTBA



C OJTHOI TIEPEMEHHOM M MX CHCTEMBI; TaBaTh rpaduye-
CKYIO0 MJUIFOCTPALlMI0 MHOXKECTBA PELICHUM HEpaBEH-
CTBa, CUCTEMbI HEPaBEHCTB.
Dyukyuu

* [loHuMaTh U UCNONB30BaTh QYHKIUOHAJIbHBIC MOHS-
TUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE 00O03Haue-
HUS); ONPENENATh 3HAaUeHHE (PYHKIMHU O 3HAYECHUIO
apryMeHTa; OnpeesTh CBOMCTBA PYHKLUH 1O e€ rpa-
buxy.

* Crpouth TpaQuUKH 3JIEMEHTAPHBIX (YHKIMHA BHUAA

yzk, y=x", y=x, y:\/;, y:|x ; OIHCHIBATh
X
CBOMCTBA YHCJIOBOM (PYHKIMU 110 €€ rpaduKy.

9 knacc

Yuciia 1 BbIYUCICHUA

* (CpaBHUBaTh U yHOPSA0YMBATh PALMOHAIBHBIE U HUp-
panMoOHaIbHBIC YUCIIA.

*  BpInonHATh apupMeTHYECKUE ASUCTBHS C PAllUOHAb-
HBIMU YHCJIaMH, COYETasi yCTHbIE U MMCbMEHHBIE NPU-
€MBI, BBINOJIHATh BBIYMCIEHUSA C MUPPALMOHAIBHBIMU
YUCJIaMHU.

* HaxoauTb 3HaUEHUS CTENEHEH C LEIbIMU INOKa3aTe-
JSIMU U KOPHEH; BBIYUCIIATH 3HAUEHUS YUCIIOBBIX BBI-
paXCHUM.

*  OKpyrisaTh AEMCTBUTEIbHBIEC YUCIIA, BHIOJIHATh MPU-
KHJKY pe3yJibTaTa BBIUMCIECHHUM, OLIEHKY YHMCIIOBBIX
BBIPAKCHUI.

Ypasnenus u nepasencmea

* Pemars JINHENHBIC ¥ KBaPATHBIC YPaBHEHUS, ypaBHE-
HUSI, CBOJSIIIMECS K HUM, ITPOCTEHIINE APOOHO-paIu-
OHAJIbHBIE YPABHEHHS.

* Pemars cUCTEMBI ABYX JINHEWHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMM M CUCTEMBI JIByX YPaBHCHHMH, B KOTO-
PBIX OJJTHO YpPaBHEHHUE HE SIBIISIETCS JTMHEWHBIM.



Pemate TekcTOBBIE 3amauM anreOpanvdecKuM CIIOCO-
OOM C MOMOIIBIO COCTABJICHUS YPaBHEHHUS WM CH-
CTEMBI JIBYX YPaBHEHHH C IBYMS IEPEMEHHBIMU.
[IpoBOAUTE MPOCTENUIINE UCCIEIOBAHNUS YPABHEHUN U
CHCTEM YPaBHEHUI, B TOM YHUCJIE C IPUMEHECHHUEM T'pa-
dudeckux mpeacraBieHuii (ycTaHaBIUBATh, UMEET JIU
YpaBHEHUE WJIM CHCTEMA YPAaBHEHHU PELICHHUS], €CIIU
UMEET, TO CKOJIBKO, H TIp.).
Pemrars nuHElHbIE HEPABEHCTBA, KBaJpaTHbIE HEpa-
BEHCTBA; M300paKaTh PEIICHNE HEPABEHCTB Ha YUCIIO-
BOU MPSIMOM, 3aIIUCHIBATh PEIICHHUE C MOMOIIBI CUM-
BOJIOB.
Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMBI
HEPABEHCTB, BKIIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO;
M300pakaTh PEIICHUE CHCTEMbI HEPABEHCTB Ha YHCIIO-
BOW MPSIMOM, 3aIIUCHIBATh PELICHHUE C MOMOILBI CUM-
BOJIOB.
Hcnonp30BaTh HEPABEHCTBA IPU PELICHUM pPa3iidy-
HBIX 3a7a4.

Dyukyuu
Pacmo3naBate GyHKIMHM U3y4eHHBIX BUAOB. [1oka3bI-
BaTh CXEMAaTUYECKHU PACIIOJIIOKEHUE HA KOOPIUHATHOM
IUIOCKOCTH  rpadukoB QyHKOMA Buga: y =kx,

k
y=kx+b, y=—,y=ax" +bx+c, y=x, y:x/;,
X

y= |x| B 3aBHCUMOCTH OT 3HAYeHUU KOAPPUIIUEHTOB;

OIMCHIBATh CBOMCTBA (DYHKLIUH.

Crpoutsb 1 1300paXkaTh CXeMaTUYECKH TpaprKH KBaI-
paTUYHBIX (YHKIIMI, OMUCHIBAaTH CBOWCTBA KBaJpa-
TUYHBIX QYHKUUH 110 UX rpadukam.

Pacmo3naBaTh KBaipaTHIHYIO QYHKITHIO IO (hopmyite,
NPUBOUTH PUMEPHI KBaIPATUYHBIX (QYHKIMHA U3 pe-
JIBHOM KU3HH, GUUKU, TEOMETPUH.



Apugmemuueckas u ceomempuyeckas npozpec-

cuu

Pacnio3naBaTh apupMeTHUECKYI0 U T€OMETPUIECKYIO
MIPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3a/1aHusl.
BBITIOTHATE BBIYUCIICHUS C UCTIOIB30BaHUEM (hopMyT
N-ro WwieHa apu(pMeTUYECKON U TEOMETPUIECKOM MPo-
TPECCHUiA, CYMMBI IEPBBIX N YICHOB.

N300paxaTh 4iieHBI IOCIEI0BATEILHOCTH TOUKAMU Ha
KOOPAWHATHOMW IJTIOCKOCTH.

Pemate 3a1aun, cBsi3aHHBIE C YUCIOBBIMHU I1OCIIEI0BA-
TEJIBHOCTSIMHA, B TOM 4YHCJIE€ 3a/]aud W3 pEajJbHOU
JKU3HU (C UCMIONIb30BAaHUEM KaJIbKyJIATOPa, IHPPOBBIX
TEXHOJIOTHI1).

OcBoenue yuebHoro kypca «I'eomeTpus» Ha ypoBHE

OCHOBHOTO 00IIero o0pa3oBaHus JOHKHO 00ECIeYnBaTh
JOCTH)KEHHUE CIIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yJIbTaTOB:

7 kaacce

Pacno3HaBate nM3ydeHHbIE reoMeTpuuecKkue (GUrypsl,
ONpeNieNATh MX B3aMMHOE pAaCIHOJOXKEHHE, H300pa-
&KaTb reOMeTpUYeCcKre (GUTyphl; BHIIOIHIATD YEPTEKH
10 YCIIOBUIO 3a7a4M. MI3MepsATh TUHENHBIE U YTJIOBBIE
BEJIMYUHBL. PemaTe 3a1auu Ha BBIYKMCIICHUE JUIMH OT-
PE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyro OLEHKY JTUHEHHBIX U YIJIOBBIX BEJIU-
YUH NPEAMETOB B pealbHOM >KU3HH, Pa3MEPOB MpHU-
pPOIHBIX 00BEKTOB. Pa3nuuare pazmepsl 3TUX 00BEK-
TOB M0 NOPSAJKY BEJIUYUHBI.

CTpOI/ITL YCPTCIKU K TCOMECTPUICCKUM 3aaavdaM.

[Tonb30BaTbCA NMPU3HAKAMU PABEHCTBA TPEYTOJIBHH-
KOB, MCIIOJIb30BaTh MPHU3HAKK U CBOMCTBA paBHOOE-
PEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a/1a4.



HpOBO)II/ITI) JIOTUYCCKHE pacCCyKIACHUA C UCIIOJIb30Ba-
HUCM I'COMETPHUICCKUX TCOPEM.

[Tonb30BaTbCs MpPU3HAKAMHM PABEHCTBA IPSIMOYTOJIb-
HBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEJUaHbI, IPOBE-
JEHHOM K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEyToib-
HUKQ, B PELICHUU T€OMETPUYECKUX 3a]1a4.

OnpenensaTh NapajjieIbHOCTh MPSAMBIX C ITOMOILBIO
yIJI0B, KOTOpBIE 00pa3yeT ¢ HUMH cekyiias. Onpene-
JSATh NAapaJUIEIbHOCTD IPSMBIX C TOMOIIbIO PaBEHCTBA
pPacCTOSIHUM OT TOYEK OJHOU IIPSIMOM O TOUEK APYTrou
IPSIMOIA.

Pemate 3agaun Ha kiaeTyaToil Oymare.

[IpoBOINTH BBIYMCICHHS W HaXOAUTh YHUCIOBBIE U
OyKBEHHBIEC 3HaYEHUS YIJIOB B FT€OMETPUUYECKHX 3a/1a-
4yax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHbBIX
IIPU MIEPECEUEHNH JBYX MapaJUIEIbHBIX MIPSAMBIX CEKY-
nieil. Pemare nmpakTUyecKkue 3aayd Ha HaXOXKJECHUE
YTIIOB.

Branets NOHATHEM I€OMETPUYECKOTO MECTA TOYEK.
YMeTh onpenenaTs OUCCEKTPUCY yTila U CepeIUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK T€OMETPUUYECKUE Me-
CTa TOYEK.

DopMyIUPOBaTh ONPEAEICHUS OKPYKHOCTH U KpYyra,
XOpAbl U JUAMETPAa OKPYKHOCTH, IMOJIb30BAThCS HX
CBOMCTBaMH. ¥ METh IPUMEHATH 3TU CBOWCTBA IIPU pe-
[IICHUHN 3aj1a4.

Bnagers MOHATHEM ONMMCAHHOM OKOJIO TPEYTOJbHHMKA
OKPYXHOCTH, YMETb HaxoAuTh €€ wueHtp. lloms3o-
BaThCs (paKTaMU O TOM, YTO OUCCEKTPUCHI YIJIOB Tpe-
YTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUYKE, U O TOM, YTO
CEpeIMHHBIE IEPIIEHANKYJIPBI K CTOPOHAM TPEYIOJIb-
HUKa NIEPECEKAIOTCS B OHON TOUKE.



Brnamerp noHsATHMEM KacaTeIbHOM K OKPYXKHOCTH,
I0JIb30BaThCsl TEOPEMON O MEPNEHAUKYJIIAPHOCTH Ka-
CaTeJIBHOM M paanyca, IPOBEAEHHOIO K TOYKE Kaca-
HUSL.

ITonw30BaThCs HpOCTGﬁIHPIMH reoOMCTPpUICCKUMU HE-
paBCHCTBaMH, IOHUMAThb UX HpaKTI/I‘{eCKI/IP’I CMBICIJI.

HpOBO)II/ITB OCHOBHBIC TCOMETPUUCCKHUEC ITOCTPOCHUSA C
MMOMOIIBIO HUPKYJISA U JIMHEUKH.

8 kimace

Pacno3HaBaTh OCHOBHBIE BUBI I-IeT]E:Ipéxyl"O.]'HpHI/II(OB,
HX 3JICMCHTBI, IIOJIB30BaThCA UX CBOMCTBAMH Ipu pe-
IEHUHU I'COMCTPUYICCKUX 3a/1ay.

[IprMeHsATh CBOWMCTBA TOYKH MEPECEYEHUS MEANaH
TpeyrojbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4.

BianeTe noHsATHEM CpeqHEN JTMHUU TPEYTOJIbHUKA U
Tpamneuuy, NPUMEHATh UX CBOWCTBA INpPU PEIIECHUU
reomeTpuueckux 3aaad. Ilonp3oBaTecs Teopemont Pa-
Jeca U TEOPEMOW O MPONOPLUOHAIBHBIX OTPE3KaX,
IMPUMCHATE UX JJIA pCIICHUSA IPAKTUYCCKUX 3a/a4.

HpI/IMCHHTL MMPU3HAKH HO,Z[O6I/I}I TPECYTOJILHUKOB B pC-
MEHUU T'€OMCTPHUICCKUX 3a/1ay.

[Tons3oBatbest Teopemoit Iludaropa mis pemeHus
F€OMETPUUYECKUX U TPAKTUYECKHX 3a1a4. CTpOUTH Ma-
TEMAaTUYECKYI0 MOJENb B IIPAKTUYECKUX 3ajadax, ca-
MOCTOSITEJIBHO JI€JIaTh YEPTEXK M HAXOIUTHh COOTBET-
CTBYIOILKE JUIMHBI.

Brnaners moHATHUSMHU cHHYcCa, KOCHHyCa M TaHI€HCa
OCTPOTro yIJla IpSMOYTOJIBHOTO TpeyronbHuka. I1oms-
30BaThCS 3TUMU MOHATUSAMU ISl PELICHUS ITpaKTH4ie-
CKHUX 3aJad.

Beruucnsate (paznudHbIME CTIOCOOAMU) TIIOMIATE TPE-



YTOJIbHHKA U IJIOIAAN MHOTOYTOJIBHBIX (pUryp (Iosib-
3ysCh, TJe HEOOXOIMMO, KanbKyistopom). ITpume-
HATH TIOJYUYEHHbIE YMEHHUS B IPAKTUUYECKUX 3a]a4ax.

Brnaners NmOHATUSAMM BIMCAHHOTO MU LEHTPAJIBHOIO
yIJIa, KCTIOJIb30BATh TEOPEMBI O BIMCAHHBIX yIiax, yI-
Jax MeXJly XopJaMH (CeKyIIMMH) U yTiie MeXay Kaca-
TEJILHON U XOpJOU ITPH PELICHUU T€OMETPUYECKUX 3a-
Jad.

Bnaners moHsATHEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA,
IIPUMEHATH CBOWCTBA ONIMCAHHOIO YETBIPEXYTOJIbHUKA
IIPU pPEIlIeHUH 3ajau.

[IpuMeHsTh TMONyYEeHHbIE 3HAHHUS HA TPAKTHKE —
CTPOUTh MaTeMaTHUECKUE MOJENU JUIS 3a]lad peajib-
HOM ’KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYUCIIE-
HUS C TPUMEHEHHEM TMOoA00Us W TPUTOHOMETPUH
(ToB3ysICh, T/I€ HEOOXOIUMO, KABKYIISITOPOM).

9 kiaacce

3HaTh TPUTOHOMETPUUECKUE (PYHKIUU OCTPBIX YIJIOB,
HaXOAMUTh C UX MMOMOIIBIO Pa3INYHbIe 3JIEMEHTHI Mpsi-
MOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHNE PSIMOYTOJIb-
HBIX TPEYTOJIbHUKOBY). HaxoauTte (C moMONIbIo Kajb-
KyJIATOpa) JAJIMHBI U YIJbl JUI1 HETAOJMYHBIX 3Haye-
HUU.

[Tonwp3oBatbest popMysiaMu IPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JJIsi HAXOXKJIEHUS
COOTHOILIEHUN MEXIYy TPUTOHOMETPUYECKUMH BEJIU-
YUHAMH.

Hcnonb30BaTh TEOPEMBbI CUHYCOB U KOCHHYCOB JUIS
HaXO0X/IECHUS PA3NUYHBIX 3JEMEHTOB TpPEYroJbHHUKA
(«pelieHne TpeyrojJbHUKOBY), IPUMEHSITh UX IPU pe-
IIEHUH T€OMETPUUECKUX 3ajau.

Bnagets noustusamMu HpeO6pa3OBaHI/I${ HO,[[O6I/IH, COOT-



BETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX (uryp. IToms3o-
BaThCsl CBOMCTBAMHM MOJ00US MPOU3BOJIBHBIX (QUTYD,
YMETh BBIUUCIIATH JJIMHBI M HAXOJHUTh YTIIBI Y TI0J100-
HBIX Quryp. [[puMeHsTs cBOMCTBA MOJ00US B IPAKTH-
YECKUX 3a7a4ax. YMETh MPUBOJUTH MPUMEPHI 110,100~
HBIX QUTYP B OKPY>KAIOIIEM MUpE.

[Tonp30BaThCS TEOpEMaMU O MPOU3BEACHUN OTPE3KOB
XOp[, O MPOU3BEICHUU OTPE3KOB CEKYIIHMX, O KBal-
parte KacateJbHOM.

ITonb30BaTbCA BEKTOPAMHU, IOHUMATh UX T€OMETPUYE-
CKUU U PU3UUECKUI CMBICI, IPUMEHSTh UX B PELLICHUU
reoMeTpuueckux u usuueckux 3agad. [IpumeHsATH
CKAJIAPHOE IIPOU3BECHUE BEKTOPOB ISl HAXOKICHUS
JUIMH U YIJIOB.

[Tonp30BaThCsl METOJIOM KOOPJMHAT HA IIOCKOCTH,
MIPUMEHSATH €r0 B PELIEHUH I'€OMETPUUYECKUX U MPAK-
THYECKHX 3a7ad.

Bnaners MoHATUSAMM NIPABUIBHOIO MHOTI'OYTOJIbHUKA,
JUTMHBI OKPY’KHOCTH, JUIMHBI JYTH OKPY’KHOCTH M pa-
JUAaHHOM Mepbl yIla, YMETb BBIYMCIATH IUIOLIANb
KpyTra u ero yacteil. [[puMeHATh ory4yeHHbIe yMEHUs
B [IPAaKTUYECKUX 3a/1a4ax.

Haxoauts ocu (M1 LIEHTPBI) CUMMETpUN QUTYDp, IPHU-
MEHATh ABW)KEHHS IJIOCKOCTH B IPOCTEHIIMX CIIy-
qasx.

[IpuMeHATh TOJY4YEHHbIE 3HAHUS HA TMPAKTHKE —
CTPOUTHh MaTeMaTHYECKHE MOJENH IS 3a/ad peajb-
HOH >)KU3HU U TPOBOJUTH COOTBETCTBYIOIIME BEIUHCIIC-
HUSI C IPUMEHEHUEM TIOJI00HSI 1 TPUTOHOMETPHUECKUX
byHKIUH (T0TB3YSCH, TIe HEOOXOAUMO, KaTbKYJISATO-

pom).



[IpenmeTHBIE pe3ynbTaThl OCBOEHHU Kypca «BeposiT-

HOCTHb U CTATHCTHKA» B 7—9 KJaccax XapakTepHu3yrTCs
CIIEAYIOIUMH YMEHUSIMHU.
7 Kjacce

YuraTh nH()OpMAIUIO, IPEACTABICHHYIO B TaOIHUIAX,
Ha JMarpammax; MpeaCTaBlIATh JaHHbIC B BHUJE Ta0-
JMI, CTPOUTHh AMArpaMMmbl (CTOJOMKOBBIE (CTOJIOUYA-
ThI€) U KPYT'OBbIE) IO MAaCCHBaM 3HAUYEHUI.

OnuceiBaTh ¥ MHTEPIPETUPOBATH peajbHbIE YUCIIO-
BblE JIaHHbBIE, NPEACTaBICHHbBIE B Ta0nMLaxX, Ha Tua-
rpaMmax, rpagukax.

Mcnonb30BaTh A ONMUCAHUS JAHHBIX CTaTUCTHYe-
CKHUE XapaKTEPUCTUKU: cpesiHee apu(PMETHIECKOE, Me-
JMaHa, HauOoJblllee M HaWMEHbILEE 3HAYEHUs, pas-
Max.

NmeTs npencraBieHue O Ciiyd4alHOM M3MEHUYHMBOCTH
Ha MpuMepax IeH, (U3NUYECKUX BEIUYHMH, aHTPOIIO-
METPUUYECKUX JAaHHBIX; UMETh MPEACTABICHHUE O CTa-
THCTUYECKON yCTOWYNBOCTH.

8 ki1ace

W3Bnekats 1 mpeoOpa3oBbIBaTh WH(MOPMAIIUIO, TIPE/I-
CTaBJICHHYIO B BUE TaOIuI], AuarpaMm, rpadukos;
MIPEICTABIISITH JAHHBIE B BUIE TAOJIHII, TUArpamMM, rpa-
(buKoB.

OnuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX T10-
KazaTeneil: CpeHUX 3HAYEHUN U Mep paccerBaHUsA
(pa3max, tucnepcus U CTaHIapTHOE OTKIOHEHHUE).

Haxoautbs 4acTOTBHI YMCIIOBBIX 3HAYEHUN M YaCTOTHI
COOBITHI, B TOM YHUCJIE 110 Pe3yJIbTaTaM U3MEPEHUH U
HaOJIIOJEHUIA.

HaxoauTte BepOSTHOCTH CITydaifHBIX COOBITHI B OTIBI-
TaxX, 3Has BEPOSTHOCTH AJIEMEHTAPHBIX COOBITHM, B



TOM YHUCJIC B OIIbITaxX C paBHOBO3MOXHBLIMH 3JICMCH-
TapHBIMHA COOBITHSIMH.

Hcnonb3oBath rpaduyeckue MOAEIN: JEPEBO Cllyyaii-
HOT'O JKCIIEPUMEHTA, AUarpaMMbl Oijiepa, 4McIoBast
npsiMasi.

OHepI/IpOBaTL IHOHATHUAMU. MHOXCCTBO, INOJMHOXXC-
CTBO, BBIIIOJIHATE OII€palii HaJl MHOXCCTBAMU: 00B-
CAUHCHUC, TICPCCCUCHHUC, NOIOJHCHHUC,; NCPCUUCIIATDH
SJICMCHTBI MHOXCCTB; IIPHUMCHAITH CBOICTBA MHO-
KCCTB.

Hcnonp3oBaTh rpaduueckoe NpeacTaBICHUE MHO-
JKECTB U CBSI3€H MEKIYy HUMM Ul ONKCAHUSA MpoLec-
COB U SIBJICHHI, B TOM 4YHCJI€ IPU PEUICHUH 3a]1a4 U3
JpyTUX y4eOHBIX NPEAMETOB U KypCOB.

9 kjacc

W3Bnekats u mpeoOpa3oBeIBaTh WH(GOPMAIINIO, TIPEI-
CTaBJICHHYIO B Pa3JIMYHBIX MCTOYHUKAX B BUJE Ta0-
T, AUarpaMm, rpauKoB; MPEACTABIATh JaHHBIC B
BH/JIC TAOJINII, TUArpaMM, TpaduKoB.

Pemrate 3agaun OpTraHHU30BaHHBIM Hepe6op0M BapuaH-
TOB, a TaKXC C HCIIOJIb30BAaHHUCM KOM6I/IHaT0pHI)IX
IMpaBUJI U MCTOHOB.

Hcmons30BaTh ommcaTelIbHEBIC XapaKTCPUCTHUKU JJIA
MAaCCHBOB YHUCJIOBBIX NAHHBIX, B TOM YHCJIC CPCIAHUC
S3HAYCHUA U MEPBI paCCECUBaHU.

HaxoauTs 4acTOTHI 3HAYEHHUH U YaCTOTHI COOLITHS, B
TOM YHCJIE TOJB3YSCh PE3yJIbTaTaMU MPOBEIEHHBIX
U3MEpEHHI U HAOII0IeHUH.

Haxonuths BeposTHOCTH Ciay4yailHBIX COOBITUN B H3Y-
YEHHBIX OIBITaX, B TOM YHUCJIE€ B OIBITaX C PABHOBO3-
MO>KHBIMH JIEMEHTAapPHBIMU COOBITHSIMH, B CEPUSX UC-
IBITAHUN 10 NEPBOrO YCIEXa, B CEPUSIX HMCIBITAHUN



bepnymn.

= lIMeTp npeAcCTaBICHUE O CIy4alHOM BEIUMYUHE U O
pacnpenesieHuu BEpOSTHOCTEM.

* JIMeTh npencTaBlieHUE O 3aKOHE OOJIBIINX YHUCEN KaK
0 IIPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy4ailHOM U3MEH-
YUBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCEN B IPUPOJIE
U 00ILEeCTBE.

Pa3BuTre 10rn4ecKux npecTaBICHUN U HaBBIKOB JIO-
TUYECKOTO MBILIUICHUS OCYILECTBISAETCA HAa IPOTKEHUU
BCEX JIET 00y4YeHHs B OCHOBHOM IIIKOJIE B paMKax BCeX
Ha3BaHHBIX KypcoB. [Ipennonaraercs, 4To BbIILY CKHUK OC-
HOBHOM IIKOJIbI CMOKET CTPOUTH BBICKA3BIBAHUS U OTPH-
LaHUs BBICKA3bIBAHUM, PAClIO3HABaTh UCTUHHBIC U JIOXK-
HbI€ BBICKA3bIBaHUs, IIPUBOANTH IPUMEPBI U KOHTPIPH-
MEpBI, OBJIAJEET IMOHATUAMU: OIPEHCIICHUE, aKCHOMA,
TeOpeMa, JOKa3aTeNbCTBO — U HAYYHUTCS HMCIIONIB30BATh
UX TIPY BBIOJHEHUH YYEOHBIX U BHEYUEOHBIX 3a/1a4.

TemaTnueckoe NIaHUPOBAHUE COCTABIIEHO, B TOM
ymcle, ¢ yaerom Paboyeil mporpaMMbl BOCIIUTAHUSI.

B BocmuTaHum neTteil MmogpOCTKOBOrO BO3pacTa
(YpOBEHb OCHOBHOTO OOIIEro 0Opa3oBaHus) MPHOPUTE-
TOM SIBJISIETCS CO3JIaHME OJIATONPUSATHBIX YCIOBHHA ISt
pa3BUTHUSL COIMAJIBHO 3HAYMMbBIX OTHOLIEHUH IIKOJbHU-
KOB, U, IPEXKE BCETO, IICHHOCTHBIX OTHOIIEHHUH K CEMBE,
Tpyay, OteuecTBy, Masnoil 1 Oombiioi Poxune, mpupose,
COLIUYMY, KyJIbType, 310pOBbIO, K CaMUM cebe.

BocnurarenbHblii NOTEHIHAT YPOKa Peaanu3yeTcs
yepe3 MpeBpalieHre 3HaHUH B 00bEKThI YMOLMOHATIBHOTO
NEepeKUBAHUS; OPTaHU3aLNI0 PA0OTHI ¢ BOCIIUTHIBAIOIIEH
uH(pOopMalreil; pyUBJIeueHNe BHUMAHUS K HPaBCTBEHHBIM
npobsieMaM, CBA3aHHBIM C OTKPBITHSIMH U U300peTeHU-
SAMH.



Henens Hayk — Henens, KaxKIbli IEHb KOTOPOH MO~
CBAIIEH KaKOM-TO MpeAMETHOI 001acTH (ryMaHUTapHOI,
TEXHUYECKON, MaTEMAaTHYECKON, €CTECTBEHHO-HAyYHOU U
T.A.). Y4acTBys B UTpax, KBECTaX, KOHKypcax, MOJrOTOB-
JICHHBIX TIeJaroraMy TMMHAa3uHu, O0ydYaroIuecs: paciiu-
PAIOT 3HaHUA [0 TEMaM U [IOHUMAIOT IIPAKTUYECKYIO 3Ha-
YHUMOCTb 3TUX 3HAHHUIA.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «<MATEMATUKA»

5 KIIACC
Hanmeno- Konuye-
DNEeKTPOHHBIC
No | BaHHE pas- CTBO aKa- (adhpoBbIe) DNEeMEeHTHI peau3aiun
- JIEJIOB U OcHOBHOE coziepKaHue JeMuye- p paboyeil mporpamMmbl BOC-
/1 o0OpazoBarenb-
TEM Ipo- CKHX Ya- MUTAHUS
HbIE pecypchbl
rPAMMBI COB
1 Harypane- | JlecaTuunas cucrema 43 YcraHoBieHue 10BEpU-
HbIE cuucienus. Psag Hary- TEJIbHBIX OTHOLLIEHUH C
quCIa. panbHBIX yKcen. Hary- 00ydJarmuMucs, crioco0-
HeiictBusa | panbHbIi psia. Yucmo 0. CTBYIOIIUX TTO3UTUBHOMY
C HATy- Harypasnbnbie uncna Ha Bu6 BOCTIPUSATHIO 00YJArOIIIH-
N . nonroTeka o
paNbHBIMH | KOOPAUHATHOMN MPSIMOM. OK Mucs TpeboBaHMI U
YUCIaMHU CpaBHeHue, OKpyTJICHHE ﬁt ned POCKO YUHTEIs, PUBJIC-
S://Mm.edSso0.r
HaTypaJIbHBIX YUCET. " /7Df 1131 ce YEHHUIO X BHUMaHUs K 00-
Apudmernueckne neii- CyXIaeMOM Ha YPOKE HUH-
CTBUS C HATypAJIbHBIMU dbopmaruu, aKTUBU3ALUU
yuciamu. CBOHCTBA HYJIsS X O3HaBaTEIbHOU aes-
MIPU CIIOKEHUU U YMHO- TEJIbHOCTH;
[IpumeHeHne Ha ypoke




JKEHHH, CBOMCTBA €I~
HUIBI IPY YMHOKEHUHU.
IIepemecturensHOE U CO-
4eTaTeabHOE CBOMCTBA
CJIO’KEHUS U YMHOXKCHMUS,
pacnpenenuTeabHoe
CBOMCTBO YMHOKEHHS.
Jlenurenu u KpaTHbIE
YUCIIA, Pa3I0KECHUE
YHUCJIa HA MHOXKUTEIH.
Jlenenue ¢ ocTaTKoM.
[IpocTeie 1 cocTaBHBIE
4yucIa.

[Ipu3Haky nenuMocTy Ha
2,5,10,3,09.

Crenenb ¢ HaTypaJIbHBIM
[I0Ka3aTeNeM.

YucnoBble BEIPAKEHHUS;
MOPSIIOK IEHCTBUMA.
PemreHne TeKCTOBBIX 3a-

IpyNIOBON pabOTh W/WIK
paboTHI B Tapax, KOTOPHIS
CTUMYJIUPYIOIINX MTO3HA-
BaTEJIbHYIO MOTHBALMIO,
JIAI0T BO3MOXKHOCTb TIPH-
00pecTH ONBIT BeIEHUS
KOHCTPYKTUBHOTO JHa-
jora;

Co3nanue yciaoBHil ajst
dbopMupoBanus y o0yyaro-
IIMXCSI HABBIKOB T'€HEPU-
poBaHUs U 0POPMIICHHUS
COOCTBEHHBIX HIEH;
[IpuBnedyeHne BHUMaHUS
00yyaromuxcs K HpaBs-
CTBEHHBIM IIpoOIIeMaM,
CBSI3aHHBIM C OTKPBITUAMU
1 U300peTeHUSIMU;




7a4d Ha Bce apupmeTHye-
CKHe NEHUCTBHS, HA OBU-
KEHUE U OKYIIKH

Harmnsan-
Has reo-
METpHs.
JInaum Ha
IUIOCKOCTH

Touka, npsiMasi, OTPE30K,
ny4. Jlomanas. M3mepe-
HUE JUIMHBI OTPE3Ka, MET-
pUYECKHE EIUHULIBI U3-
MepeHus JIuHbL. OKpyx-
HOCTb U KpYT.
[IpakTuueckas pabora
«ITocTpoenue y3opa u3
OKPYKHOCTEI».

VYromn. IIpsmoi, ocTpblid,
TYINOW U pa3BEPHYTHIN
yribsl. I3Mepenue yrios.
[IpakTuueckas pabora
«IToctpoenue yrios»

12

bubnnoreka
HOK
https://m.edsoo.r
u/7f4131ce

YcraHoBIeHUE JOBEPH-
TEIbHBIX OTHOIICHHUH C
00y4JaromuMucs, crocoo-
CTBYIOIIMX TTO3UTHBHOMY
BOCITPHUATHIO 00YyYalOIIn-
MuUcs TpeOOBaHUHN 1
poch0 yuHTes, pUBJIe-
YEHMIO UX BHUMaHHS K 00-
Cy’kJIaeMOM Ha ypOKE UH-
dbopMaIuu, aKTHBU3AIUU
HX MMO3HABATENILHOM Jes-
TEJILHOCTH;

[IpumeneHne Ha ypoke
TpYyNIIOBOW PabOTHI W/WIIN
paboTHI B apax, KOTOPHIS
CTUMYJTUPYIOITUX MO3HA-
BaTEJbHYI0 MOTHBAIIHIO,




JIAI0T BO3MOXKHOCTh NPH-
00pecTH OTBIT BeICHUS
KOHCTPYKTUBHOTO JHa-
jora;

Coznanue ycinoBHil st
dhopmupoBaHus y 00yuaro-
IIMXCSI HABBIKOB T€HEPH-
POBaHUs 1 OPOPMIICHHSI
COOCTBEHHBIX HIEH;
Coznanue yciaoBHil st
(dopmupoBanus y o0yuaro-
IIMXCS] HABBIKOB 1Ty OJTHd-
HOT'O BBICTYIIJICHUS TIepe]t
ayIUTOpPHUEH, apTyMEHTH-
pOBaHUS M OTCTAUBAHHUS
CBOEH TOYKH 3PEHUS;

OOBIKHO-
BEHHBIE
npobu

Hpo06sb. [TpaBuibHbBIE T
HETpaBUJIbHBIC APOOH.
OcHOBHOE CBOICTBO
apobu. CpaBHEHHE JIPO-
OCi.

48

bubnuoreka
HOK
https://m.edsoo.r
u/7f4131ce

YcraHoBneHue 10BEPHU-
TEJIbHBIX OTHOLIEHUH C
00y4JaromuMucst, crocoo-
CTBYIOLIMX MO3UTUBHOMY




CrnoskeHne U BEIYUTaHHUE
OOBIKHOBEHHBIX JPOOCH.
CwMmemanHast 1po0b.
VYMHOXXEHUE U eTICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aUMHO-00paTHBIC
poou.

Pernienue TeKCTOBBIX 3a-
Ja4, CoJepKaIInX
npobu. OCHOBHBIC 3a-
Jla4d Ha IpoOwu.
[Ipumenenue OykB ass
3aIIMCH MaTEMATHYECKHUX
BBIPAYKEHUI U TTPEIIOKE-
HUM

BOCTIPHSITHIO 00yYaroIu-
MUCS TpeOOBaHUH U
npoch0 yUUTesl, MpUBJIe-
YEHUIO UX BHUMaHHUA K 00-
Cy’KJ1aeéMOH Ha YpOKE HUH-
(dopmanuu, aKTUBU3ALUU
UX I03HaBaTEIbHOM Jes-
TEJIbHOCTH;

[IpumeneHue Ha ypoke UH-
TEPAKTUBHBIX (GOPM pa-
00TBI ¢ 00YYAIOIIIUMUCS:
WHTEIUICKTyaJIbHBIX UTP,
CTUMYJIUPYIOIINUX MTO3Ha-
BaTEIFHYIO MOTHBAITUIO
00y4aromuxcs;

Co3nanue ycinoBuid s
(dopmupoBanus y o0yuaro-
IIUXCS] HABBIKOB CAMOCTO-
ATEIBHOTO PEeIIECHHs TEO-
peTHuecKoi npobIeMBl;




Harnan-
Has reo-
METpHs.
Mmnoro-
YIroJib-
HUKH

MHoroyronasHuku. YeTsl-
PEXYTOIBHUK, TPSIMO-
YIOJIBHUK, KBaJpar.
ITpakTnyeckas padora
«IToctpoenue npsmo-
YTOJIbHHKA C 3alaHHBIMU
CTOpPOHAaMU Ha HEJIMHO-
BaHHOU Oymarey.
TpeyrojbHUK.

[Lmomane u nepumeTp
IIPSIMOYTOJIbHUKA U MHO-
TrOYrOJIbBHUKOB, COCTaB-
JIEHHBIX U3 IPSIMOYIOJIb-
HUKOB, €JIMHUILIBI U3MEpe-
Hus mowmanu. Iepumerp
MHOT'OyTOJIbHUKA

10

bubnuoreka
HOK
https://m.edsoo.r
u/7f4131ce

YcraHoBIEHUE NOBEPHU-
TEJIbHBIX OTHOLLIEHUH C
00ydJarmuMucs, crioco0-
CTBYIOIIMX MTO3UTUBHOMY
BOCTIPHSTHIO 00yYaromu-
MHUCS TpeOOBaHUH U
npoch0 yUUTesl, MpUBJIe-
YEHHUIO UX BHUMaHUs K 00
CY’>KJaeMOi Ha YPOKE HH-
dbopmarim, aKTUBA3AIIN
UX M03HABATEIHHON JAesI-
TETPHOCTH;

BxroueHue B ypok urpo-
BBIX TIPOIIEAYP, KOTOPHIC
MOMOT AT MOAIePKATh
MOTHBAIHIO 00yJaro-
HIUXCS K TIONyYEHHUIO 3Ha-
HUH, HaJJAXKUBAHUIO TTO3H-
TUBHBIX MEXJINYHOCTHBIX
OTHOIIIEHUH B KJ1acce, I10-
MOTalOT YCTaHOBJICHHIO




T0OpOXKeIaTeTbHONU aTMO-
chepsl BO BpeMsl YPOKa;

JlecsaTnu-
HBIC
JIpodu

JlecsaTnyHas 3a1mch JIpo-
Oeii. CpaBHEHUE J1eCs-
THYHBIX IpOOEH.
JeucTBus ¢ necarud-
HBIMU ApoOsiMu. OKpyT-
JICHUE JIECATUIHBIX JIPO-
Ocii.

Pelienne TeKCTOBBIX 3a-
Ja4, CoAepIKannux
npobu. OCHOBHBIE 3a-
a4 Ha IpooH

38

Bbubnuoreka
HOK
https://m.edsoo.r
u/7f4131ce

YcraHoBIeHUE JOBEPH-
TEJIBHBIX OTHOIIIEHUH C
00y4JaromuMucs, crocoo-
CTBYIOIIMX TTO3UTHBHOMY
BOCITPHUATHIO 00YyYalOIIn-
MuUcs TpeOOBaHUHN 1
poch0 yuHTes, pUBJIe-
YEHHUIO UX BHUMAHUS K 00-
Cy’kJIaeMOM Ha ypOKE UH-
(hopManuu, aKTHBU3AIUN
HX MMO3HABATENILHOM Jes-
TEJILHOCTH;

[IpumeHeHne Ha ypOKe HH-
TEpaKTUBHBIX POpM pa-
0OTHI C O0YYAFOIITUMHUCS:
WHTEIICKTYaTbHBIX UTP,
CTUMYJIMPYIONIUX TTO3Ha-
BaTEILHYI0 MOTHBAIIHIO




00y4armuxcs;

Harnan-
Has reo-
METpHs.
Temna n
burypsl B
MpOCTpaH-
CTBE

MHmuororpanauku. 13006-
pa’keHre MHOTOIpaHHU-
KOB. Mozenu npocTpaH-
CTBEHHBIX TeJl.
[IpssMoyToOnBbHBIN Napa-
nenenunen, kyo. Pas-
BEPTKH Ky0Oa U mapasuie-
JenuIeaa.
[TpakTuyeckas padora
«Pa3BépTKa KyOay.
O06BeM Ky0a, mpsaMo-
YTOJIBHOTO MapaJieeny-
nesia

bubnnoreka
HOK
https://m.edsoo.r
u/7f4131ce

YcraHoBieHuE NOBEPU-
TEJIHBIX OTHOIICHUH C
00y4JarmuMucs, crioco0-
CTBYIOIIHMX TTO3UTUBHOMY
BOCTIPHSTHIO 00yYaromu-
MUCS TpeOOBaHUHN U
npoch0 yUUTesl, MpUBJIe-
YCHUIO X BHUMAHHSA K 00-
Cy’KJ1aeéMOH Ha YPOKE UH-
(dbopmaryu, aKTHBU3AIUN
MX TTO3HABATEJIbHOM J1es-
TEJIIbHOCTH;

[Ipumenenne Ha ypoke
TPYIIIOBOM PabOThI H/WH
paboTHI B apax, KOTOpbIE
CTHMYJIUPYIOIIHUX ITO3HA-
BaTENbHYI0 MOTHBAIHIO,
JIAFOT BO3MOYKHOCTb TPH-
00pecCTH OTBIT BEJICHUS




KOHCTPYKTUBHOTO M-
jora;

Co3znanue yciaoBuil ajis
dhopmupoBaHus y 00yuaro-
IIMXCS HABBIKOB ITyOJINY-
HOTO BBICTYILICHUS Tepe]]
ayIUTOpUEN, apIryMEHTH-
pOBaHUS U OTCTAUBAHUS
CBOEHU TOYKH 3pEHUS;

IToBTOpE-
HHE U
0000111€e-
HHUE

[ToBTOpEHNE OCHOBHBIX
MOHSTHH U METOJIOB
Kypca 5 kiacca, 060011e-
HUE 3HAHUI

10

bubnuoreka
LHOK
https://m.edsoo.r
u/7f4131ce

YcraHoBieHUE NOBEPHU-
TEJIbHBIX OTHOLIEHUH C
00y4JaromuMucs, crocoo-
CTBYIOLIMX MO3UTUBHOMY
BOCTIPHSITHIO 00yYaromiu-
MHCs TpeOOBaHUH U
npoch0 YUHUTesl, MPUBJIe-
YEHHIO UX BHUMaHUA K 00-
Cy’KJIaeMOM Ha YpOKE HUH-
(dopMmanyy, aKTUBU3ALUU




MX NIO3HABATEJILHOW J1es-
TEJIbHOCTH;

Bxirouenue B ypok urpo-
BBIX IPOLIEAYP C LIEJIbIO
noJJIep KaHusi MOTHUBAIIUU
oOy4aromuxcs K moixyde-
HHIO 3HAHHUM, HaJlaXKHBa-
HUIO ITO3UTUBHBIX MEXK-
JUYHOCTHBIX OTHOILIEHUM
B KJ1acce;

Co3nanue yciaoBuil ais
(hopmupoBaHus COIH-
aJIbHO-3HAYMMOTO OTIbITa
COTPYJHUYECTBA U B3aH-
MomomoIu (medcTBo);




6 KJIACC

HaTypaJIbHBIMU YHC-
samu. YucnoBble BbIpa-
YKEHUS, TIOPSIIOK JIeH-
CTBHUI1, HCIIOJI30BaHIE
cko0ok. OkpyrieHue
HATypaJTbHBIX YUCEIL
Jlenutenu u KpaTHbBIE
YHCIIa; HAauOOJBIIHNK 00-
LU OETUTENDL U
HauMEHBIIIEe 00IIee
KpaTHoOeE.

Paznoxenue uncna Ha

Bubnuoreka
HOK
https://m.edsoo.r
u/7t414736

Haumeno- Komnye-
OJNEeKTpOHHbBIE
BaHHE pa3- CTBO aKa- DJeMeHTHl pealn3aluy pa-
Ne (uudpoBbIe) N
JIEJIOB U OcHOBHOE coJiepkaHue neMu4e- 60ueli mporpaMMbl BOCTIH-
n/n o0pa3oBaTeb-
TEM Ipo- CKHUX 4Ya- TaHUs
HBIE PECYpChl
rpaMMBbl COB
1 Harypanb- | Apudmerndeckue aei- 30 YcraHoBieHue 10BEepU-
HBIC YMCJIa | CTBHSI C MHOTO3HAYHBIMH TEJIbHBIX OTHOIICHUH C

00y4JaromuMucs, crocoo-
CTBYIOIIMX TIO3UTHBHOMY
BOCIIPHUSITHIO 00YyYaroIIn-
MuUcCs TpeOOBaHUHN 1
poch0 YUHUTEIIs, TPUBIIC-
YEHHIO MX BHUMaHUS K 00-
CYX/IaeMOM Ha ypOKe HH-
dbopMaIuu, aKTUBU3AIUU
WX TI03HABATEIBHOM Jesi-
TETHbHOCTH;

[TpumeHeHHe Ha ypoKe
TPYNIIOBOW PaOOThI W/WIIK




MPOCTHIE MHOXKHUTEIIH.
JlenuMocTh CyMMBI 1
npousBeneHus. [lenenue
C OCTAaTKOM.

Pemenue TekcToBbIX 3a-
a4y

paboThI B mapax, KOTOpbIE
CTUMYJIUPYIOIINX MTO3Ha-
BaTENbHYI0 MOTHUBAIHIO,
JIAI0T BO3MOYKHOCTb NPH-
00pecTH OTBIT BEACHUS
KOHCTPYKTHUBHOTO JHa-
jora;

Co3nanue ycinoBUil 11
(dopmupoBanus y o0yuaro-
IIUXCSI HABBIKOB T€HEPHPO-
BaHUs U opopMiIeHus CO0-
CTBEHHBIX HJICH;
[IpuBnedyenne BHUMaHUS
0o0ydJaronuxcs K HpaB-
CTBEHHBIM IIpoOIeMaM,
CBSI3aHHBIM C OTKPBITHSAMHA
U U300peTeHUAMU;

Harnannas
TeOMeET-

[lepnieHquKynsipHBIC
npsimble. [lapamiensabie
IIpsIMBIE.

bubanorexa
HOK
https://m.edsoo.r

YcraHoBineHue 10BEPHU-
TEJIbHBIX OTHOLIEHUH C




pus. Ips-
MBIE Ha
IUIOCKOCTH

Paccrosiaue mexny
IBYMs TOYKaMH, OT
TOYKH J0 IPSIMOH, IJIMHA
ITyTH Ha KBAJPaTHON
CETKE.

IIpumeps! NpsAMBIX B
IIPOCTPAHCTBE

u/7f414736

00y4JarmuMucs, crioco0-
CTBYIOIIMX MO3UTUBHOMY
BOCTIPHSTHIO 00yYaromu-
MHUCS TpeOOBaHUHN U
npoch0 yUUTesl, MpUBJIe-
YEHHUIO X BHUMaHUs K 00-
Cy’KJIaeMOH Ha YpOKE HH-
dbopmaruu, aKTUBU3ALUU
UX MIO3HABATENIbHOM Jesi-
TEJIIBHOCTH;

[Ipumenenue Ha ypoke
rpynmnoBoi paboThl U/1in
paboThI B mapax, KOTOpbIE
CTHUMYJIMPYIOIINX ITO3HA-
BaTeNbHYI0 MOTHBAIHIO,
JIAFOT BO3MOYKHOCTh TIPH-
00pecTH OMBIT BEACHUS
KOHCTPYKTHBHOTO JTHa-
jora;

Co3znanue yciuoBHiM st




(opmupoBanus y o0yuaro-
IIMXCSl HABBIKOB F€HEPUPO-
BaHMs U opopmiIeHus co0-
CTBEHHBIX UJICH;
Co3znanue yciaoBuil st
dhopmupoBaHus y 00yuaro-
IIMXCSI HABBIKOB Ty OJInY-
HOTO BBICTYILICHUS Tepe]]
ayJIUTOpUeH, apryMeHTH-
POBaHUS M OTCTAaUBAHHUS
CBOEHU TOUYKH 3PECHUS;

Hpobu

OOBIKHOBEHHAS IPOOB,
OCHOBHOE CBOMCTBO
JpOOH, COKpAIIEHHUE JIPO-
6eii. CpaBHEHHE U YIIO-
psAIOYUBaHUE IPOOECH.
JecsTuunbie 1podu u
MeTpUYECKas CHCTeMa
Mep.

Apudmernueckue Jaei-

32

Bubnuoreka
HOK
https://m.edsoo.r
u/7f414736

YcraHoBIEHHE JOBEPH-
TEJIBbHBIX OTHOIIICHHH C
00ydJaronMucs, crocoo-
CTBYIOIINX TIO3UTHBHOMY
BOCITPHUATHIO 00YYaroIIn-
MuUcCs TpeOOBaHUHN 1
poch0 yuHTes, pUBJIe-
YEHHUIO UX BHUMAHUS K 00-
Cy’XKJ1aeMOM Ha ypOKE UH-
dbopMaIuu, aKTHBU3AIUU




CTBHUS C OOBIKHOBCH-
HBIMH U I€CITUYHBIMU
JIPOOSIMHU.

Ornomenue. JleneHnue B
JTAHHOM OTHOIICHUHU.
Maciita0, mponopuus.
ITonsTue mpouenra. Bol-
YUCJICHUE MPOLIEHTa OT
BEJINYUHBI U BEJIMUMHBI
I10 €€ IIPOLEHTY.
Perrenne TekCTOBBIX 3a-
1ad, cofieprKamux apoou
Y TIPOLICHTHI.
[IpakTnueckas pabora
«OTHOILIEHUE JUTUHBI
OKpY>HOCTH K €€ 11a-
METPpYy»

MX NIO3HABATEJILHOW J1es-
TEJIBHOCTH;

[IpuMeHeHue Ha ypoKe uH-
TEpaKTUBHBIX (popM pa-
00TBI ¢ 00YJAIOIIIUMUCS:
UHTEJUICKTYaJIbHbIX UTP,
CTUMYJIMPYIOIIMUX MTO3HA-
BaTEJIbHYIO MOTHUBALIUIO
o0y4aromuxcs;

Coznanue yciaoBHil st
(dopmupoBanus y o0yuaro-
IIUXCS] HABBIKOB CaMOCTOSI-
TEJILHOTO PELIeHUs Teope-
TUYECKOU MPOOIIEMBI;

Harngonas
reoOMET-
pus. Cum-
METpHs

OceBasi cUMMETpHUSI.
LenTpanbHas cuMMeET-
pusi.

bubnuoreka
HOK
https://m.edsoo.r
u/7f414736

YcraHoBIEHHE JOBEPH-
TEJIBbHBIX OTHOIIICHUI C
00y4JaromuMHucs, Crocoo-
CTBYIOIIMX TTO3UTHBHOMY




[Toctpoenne cummer-
PUYHBIX (HUTYD.
[TpakTuyeckas pabora
«OceBasi CHUMMETpPUS».
CuMmMeTpus B IpocTpaH-
CTBE

BOCTIPHSITHIO 00yYaroIu-
MUCS TpeOOBaHUH U
npoch0 yUUTesl, MpUBJIe-
YEHUIO UX BHUMaHHUA K 00-
Cy’KJ1aeéMOH Ha YpOKE HUH-
(dopmanuu, aKTUBU3ALUU
MX NO3HABATEJIbHOM J1es-
TEJIbHOCTH;

Bxutouenue B ypok urpo-
BBIX MPOLIEAYP, KOTOPBIC
HOMOTAIOT MOAJIEPKATh
MOTHBAIHIO 00YYarOITUXCS
K MOJYYEeHHUIO 3HAHUH,
HaJTXUBAHUIO TTO3UTHB-
HBIX MEXJIMYHOCTHBIX OT-
HOIIIEHWH B KJIacce, IOMO-
raioT yCTaHOBJICHHIO J100-
poXenaTeabHON aTMO-
cdepbl BO BpeMs ypoKa;




Beipaxe-
HUS C OYK-
BaMU

[Tpumenenue OykB 1yis
3aIACH MAaTEMaTHYECKUX
BBIPAKCHUM U NIPEJI0-
YKeHHI. ByKkBeHHbIE BbI-
pakeHUsI U YHCIIOBBIE
IIOJICTAHOBKH.
BykBeHHBIE paBEHCTBA,
HaXO0XJICHUE HEU3BECT-
HOro KoMIoHeHTa. Pop-
MYJIbI

bubanoreka
LHOK
https://m.edsoo.r
u/7f414736

YcraHoBIEHUE NOBEPHU-
TEJIbHBIX OTHOLLIEHUH C
00y4JarmuMucs, Crioco0-
CTBYIOIIHMX TTO3UTUBHOMY
BOCTIPHSTHIO 00yYaromu-
MHUCS TpeOOBaHUH U
npoch0 yUUTesl, MpUBJIe-
YCHUIO X BHUMAHHSA K 00-
Cy’/1aeMOii Ha ypOKe UH-
dbopmarim, aKTUBA3AIIN
UX MIO3HABATENIbHOM Jesi-
TEJIBHOCTH;

[IpumeneHue Ha ypoke HH-
TEPaKTUBHBIX (GOPM pa-
00THI ¢ 00yYAIOIIIUMUCS:
WHTEIUICKTyaJIbHBIX UTP,
CTUMYJIUPYIOIINUX MTO3Ha-
BaTEIFHYI0 MOTHBAITUIO
00y4armuxcs;




Harnsguas
TeoOMET-
pusi.
Durypsl
Ha MIoc-
KOCTH

YeThIpEXYTroJIbHUK, TIPH-
MepBI YETBIPEXYTOJIbHU-
KOB. [IpAMOyronapHUK,
KBaJlpaT: CBOMCTBA CTO-
POH, YTIJIOB, IMaroHaieu.
Nsmepenue yrioB. Bumsbl
TPEYTroJIbHUKOB.
IlepumeTp MHOTOYrOMIb-
Huka. [Inomans Guryps.
@opMyIIBl IEPUMETPA U
IUIOLIAIA IPSIMOYTOJIb-
Huka. [Tpubmkénnoe
U3MEpEHHE IIIOLAAN
duryp.

IIpakTnyeckas padora
«ITnomanp kpyra»

14

bubnuoreka
HOK
https://m.edsoo.r
u/7f414736

YcraHoBIEHUE NOBEPHU-
TEJIbHBIX OTHOLLIEHUH C
00ydJarmuMucs, crioco0-
CTBYIOIIMX MTO3UTUBHOMY
BOCTIPHSTHIO 00yYaromu-
MHUCS TpeOOBaHUH U
npoch0 yUUTesl, MpUBJIe-
YEHHUIO UX BHUMaHUs K 00-
Cy’/1aeMOii Ha ypOKe UH-
dbopmarim, aKTUBA3AIIN
UX MIO3HABATENIbHOM Jesi-
TEJIBHOCTH;

[Ipumenenne Ha ypoke
rpynmnoBoi paboThl 1/1in
paboThI B mapax, KOTOpbIE
CTHUMYJIMPYIOIINX ITO3HA-
BaTeNbHYI0 MOTHBAIHIO,
JTAFOT BO3MOYKHOCTb TIPH-
00pecTH OTBIT BEACHUS
KOHCTPYKTHBHOTO JTHa-
jora;




Coznanue yciaoBuil ais
dbopmupoBanus y 00ydaro-
IIMXCS HABBIKOB ITyOJINY-
HOT'O BBICTYIIJIEHUS IIepe]
ayIUTOpUEN, apIryMEHTH-
POBaHUA M OTCTAaUBAHMS
CBOEHU TOYKH 3PEHUS;

ITomoxu-
TENbHBIE U
OTpHlIa-
TENbHBIE
qpcia

enpie uncna. Moayb
qucia, FeoMeTpruecKas
MHTEpIpeTans MOTYJIS.
YucaoBble IPOMEKYTKH.
[TonoxuTenbHbIE U OT-
pHLIaTeNIbHbIE YHCTIA.
CpaBHEHHE MOJIOKUTEIb-
HBIX U OTPHULIATEIIBHBIX
grcen. ApupmMeTrnueckue
JeUCTBUS C MOJIOKUTENb-
HBIMHU ¥ OTPHUIIATENb-
HBIMU YHCJIaMHU.

40

Bubnuoreka
HOK
https://m.edsoo.r
u/7t414736

YcraHoBiIeHUE NOBEPHU-
TEJIbHBIX OTHOLIEHUH C
00ydJarmuMucs, crioco0-
CTBYIOILIMX MTO3UTUBHOMY
BOCTIPHSTHIO 00yYaromiu-
MHCs TpeOOBaHUH U
npoch0 YUHUTesl, MPUBJIIe-
YEHHIO UX BHUMaHUA K 00-
Cy’KJ1aeéMOM Ha YpOKE HH-
(dopmanuu, aKTUBU3ALUU
UX I03HABaTEIbHOM J1es-
TEJIbHOCTH;




Pemenue TeKCTOBBIX 3a-
nau

BxiroueHue B ypok Urpo-
BBIX IPOLIEAYP C LIEJIBIO
NOJIEpKaHUSI MOTHUBALIUU
o0y4aromuxcs K moixyde-
HHIO 3HAHUM, HaJlaKHBa-
HUIO IMO3UTUBHBIX MEXK-
JMYHOCTHBIX OTHOLIEHUH B
KJIacce;

Coznanue ycnoBui s
dbopMHUpPOBaHUS COLIU-
aJIbHO-3HAYMMOI'0O OIIbITa
COTPYJIHUYECTBA U B3aU-
MomomoIu (medcTBo);

IIpencras-
JIEHUE
TAHHBIX

[TpsimoyronbHas cuctema
KOOPJMHAT Ha TIOCKO-
ctu. KoopnuHate! Toukn
Ha IIOCKOCTH, abcIucca
U OpJMHATA.
Cronbuatblie U KpyroBbie
JMarpaMMBl.
[TpakTuyeckas padora

bubnuoreka
LHOK
https://m.edsoo.r
u/7f414736

YcraHoBIEHHE JOBEPH-
TEJIBbHBIX OTHOIIICHUI C
00y4JaronMucs, crocoo-
CTBYIOIIIUX TTO3UTUBHOMY
BOCITPHUATHIO 00YYarOIIn-
MuUcCs TpeOOBaHUHN 1
poch0 yUHTeNs, IPUBJIC-




«Iloctpoenue nua-
IrpaMM».

Pemrenne TeKCTOBBIX 3a-
Jiad, COAEpIKalMX AaH-
HBIE, IPEJCTABICHHBIC B
TabJIUIaxX ¥ Ha Uarpam-
Max

YEHHIO MX BHUMaHUS K 00-
CyXIaeMOM Ha YPOKE UH-
(hopmManuu, aKTUBU3AIUN
WX TI03HABATEIBHOM Jesi-
TETHHOCTH;

[IpuMeHeHnE HA YPOKE UH-
TEpaKTUBHBIX POpM pa-
0O0TBI C O0YYAFOIIIMHCS:
UHTEJUICKTYaJIbHBIX UTP,
CTUMYJIUPYIONTUX MTO3HA-
BaTEJIbHYI0 MOTHBAIIHIO
00yJaromuxcs;

Harngonas
reoOMET-
pus.
@urypsl

B MPO-
CTpaHCTBE

[IpsimoyronbpHBIN Tapal-
nenenunen, kyo, mpusma,
MUpaMuia, KOHYC, IIH-
TUHJIP, map u cdepa.
N3o6paxenue npoctpan-
CTBeHHBIX uryp. [Ipu-
Mepbl Pa3BEPTOK MHOTO-
I'PaHHUKOB, IIWJIMHPA U

bubnuoreka
LHOK
https://m.edsoo.r
u/7f414736

YcraHoBIEHHE JOBEPH-
TEJIBbHBIX OTHOIIICHUI C
00y4JaronMucs, crocoo-
CTBYIOIIIUX TTO3UTUBHOMY
BOCITPHUATHIO 00YYarOIIn-
MuUcCs TpeOOBaHUHN 1
poch0 yUHTeNs, IPUBJIC-




KOHYyca.

[IpakTrueckas padora
«Co3manue Mmoaenei
MIPOCTPAHCTBEHHBIX (H-
Typ».

Ilonstue 00bEMa; eau-
HUIIBI U3MEPEHUS 00b-
éma. O0BEM npsMo-
yTOJILHOTO TapaJiese-
nunenaa, kyoa, Gopmybt
00BéMa

YEHHIO MX BHUMaHUS K 00-
CyXIaeMOM Ha YPOKE UH-
(hopmManuu, aKTUBU3AIUN
WX TI03HABATEIBHOM Jesi-
TEJIIbHOCTH;

[TpumeHeHHe Ha ypOKe
IpyNIIOBOW PabOThI W/WIIK
paboThI B apax, KOTOPbIE
CTUMYJIUPYIOLIUX MO3HA-
BaTEIbHYI0 MOTHBAIHIO,
JIAI0T BO3MOXKHOCTh IPH-
00pecTH OTBIT BEJICHUS
KOHCTPYKTHUBHOTO JIHa-
jora;

Coznanue yciaoBuil ass
dbopmupoBanus y odyyaro-
IIMXCSl HABBIKOB MTyOITNY-
HOTO BBICTYTUICHHS TIEPe]]
ayJIMTOpueH, apryMeHTH-
POBaHUS M OTCTAaUBAHHUSI
CBOEHU TOYKH 3PEHUS;




10

[ToBTOpE-
HUE U
0000111€E-
HUE

[ToBTOpEHNE OCHOBHBIX
MIOHATUN U METOJOB Kyp-
COB 5 u 6 K1accoB, 0000-
IIEHUE U CUCTEMAaTH3a-
U 3HAHUU

20

bubnuoreka
LHOK
https://m.edsoo.r
u/7f414736

YcraHoBieHue 10BEpU-
TEJIBHBIX OTHOIIIEHUH C
00y4JaromuMucs, crocoo-
CTBYIOIIMX TIO3UTHBHOMY
BOCITPHUATHIO 00YyYarOIIn-
MuUcs TpeOOBaHUHN 1
poch0 yUHTes, IPUBJIC-
YEHHUIO UX BHUMAHUS K 00-
Cy’XJIaeMOM Ha YpOKE UH-
(hopmManuu, aKTUBU3AIUN
HX MO3HABATENILHOM Jes-
TEJILHOCTH;

Bxrouenue B ypok urpo-
BBIX TIPOIEAYP C LETbIO
MOJI/IeP KaHUsT MOTHBAITUN
00yyJarommxcs K rnoyxyye-
HUIO 3HaHUH, HaJTa)KUBa-
HUIO TTO3UTHUBHBIX MEXK-
JIMYHOCTHBIX OTHOLIEHUN B
KJjiacce;




Coznanue yciaoBuil ais
(dhopmMupoBaHUs COIH-
QITBHO-3HAYMMOT'O OTIBITA
COTPYAHUYECTBA U B3aH-
Momomotu (medcTBo);




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 KIIACC
Hanmeno-
ONEeKTpOH-
BaHUE
No A3EII0B KonunuectBo | Hble (uudpo- | DieMeHThI peanu3aluu pa-
. /I] P oM OcHoOBHOE coziepKaHUE | akajeMude- | BbIe) 00pa3o- | Ooueil mporpamMmbl BOCIIH-
1po CKHX YacOB | BaTelbHbIE TaHUA
ecypchbl
IrPaMMBbI pecyp
1 Yucna n [ToHsiTHE palMOHAIBHOTO 25 VYcTaHOBIICHUE TOBEPUTEIIb-
BBIUHUCIIE- | yHcha. ApudmMernueckne HBIX OTHOLICHHH ¢ 00y4aro-
HUA. JICHCTBUS C paIdOHAIb- LUMHKCSE, CIOCOOCTBYFOILINX
Pammo- HbIMH ynciiaMu. CpaBHe- H(6)3HT“BH°MY Bocnpgsm/uo .
O0YyYaromMuMHucCsa COOBaAHUH
HaJbHbBIE | HHE, YIIOPSIOYMBAHUE pa- bubnuoreka yIarort P
¥ TIPpOCHO yUuTeNs, MpUBIIe-
quciia IMOHATBHBIX YUCEI. HOK
C httos://m.ed YCHHIO UX BHUMAaHUS K 00-
TEIEHb C HATyPAJIbHBIM ps: f;r;.;:bso CYAIACMOH HA YPOKe HHGOP-
HOKa3aTeJIEM. —o.ru/7 90 Manuy, aKTUBHU3allUuH HUX I10-
Pernrenie OCHOBHBIX 3a- 3HABATEJIBHOM JICATCIILHOCTH;
Jla4 Ha ApOOU, TIPOIICHTHI [ToGy>xnenune oOyyaromuxcs
U3 peajbHON NPAKTUKH. cOOJTFO/IaTh Ha ypOKe o0IIIe-
[Ipu3HaKy AEITUMOCTH,




pa3I0kKEeHUS HA MHOXKH-
TEJIM HaTypalbHbIX Y-
Cell.

PeasibHblE 3aBUCUMOCTH.
ITpsimast u oOpaTHas npo-
HOPLMOHAILHOCTH

MIPUHSATEIE HOPMBI TTOBEIe-
HHSI, IpaBUJia OOLIEHUS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIMIEI y4eOHON TUCIIN-
TUTMHBI ¥ CaMOOpTaHHU3ally;
[Ipumenenue Ha ypoke rpym-
MOBOM pabOTHI W/MUIK PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MO3HABATENIBLHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JeHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOIINXCS
HaBBIKOB CAMOCTOSITEIILHOTO
PELIEHUs TEOPETUIECKOM
poOIeMBI;

Co3pnanue ycnoBuit 1is ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HABBIKOB ITyOJIHMYHOTO BbI-
CTYIUICHHA NIEpe]] ayAUTO-
pHel, apryMeHTHPOBaHHS U




OTCTauBaHHUS CBOCH TOUKU
3pCHUA,

Anrebpa-
UYECKHE
BBIpaXKe-
HUS

ByKBEHHBIE BBIpaKEHUS.
[Tepemennsie. JlonmycTu-
MbIC 3HAUCHUS TICPEMEH-
HbIX. DOpMyIIBI.
[TpeoOpazoBanue OyKBEH-
HBIX BBIpa)XKEHUH, pac-
KpBITHE CKOOOK U TIpHBE-
JIEHHE ITONO0HBIX cllarae-
MBIX.

CBoiicTBa CTENEHHU C
HATYpaJbHBIM TOKa3aTe-
JeMm.

Muorounensl. Cnoxe-
HUE, BEIMUTAHHUE, YMHO-
JKEHUE MHOTOYJICHOB.
DopMyIIBI COKpAIEHHOTO
yMHOKeHus1. Paznoxenue

27

bubnnoreka
[HOK
https://m.edso

0.ru/7f415b90

YcTaHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
ITAMHCS, CTIOCOOCTBYFOIIIHX
TIO3UTUBHOMY BOCITPHSITHIO
o0yyaromumMucs TpeOoBaHuU
1 IPOCHO yUUTeIsl, IpUBIIC-
YEHUIO UX BHUMAaHHSA K 00-
CyXJIaeMoii Ha ypoke uHpop-
Mall{, aKTUBU3ALMH UX TI0-
3HaBaTEJIbHOM NESTENbHOCTH;
[Toby-xnenne obyqaromuxcs
co0JoaaTh Ha ypoke oolwe-
HPUHSTHIE HOPMBI ITOBEE-
HUS, TpaBUiIa OOIIEHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIKIBEL y4eOHOH Tuctu-
IUTMHBI ¥ CAMOOPTaHU3AIHN;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI M/MIIH PadOTHL




MHOI'O4JICHOB HaA MHOXU-
TCIIN

B Iapax, KOTOPbIE CTUMYJIU-
PYIOIIMX MTO3HABATENBHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JIeHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanue ycnoBuit aiist hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB CAMOCTOSATEIILHOT'O
pelieHrs TEOPETUUYECKON
poOIEMBI;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB ITyOJIUYIHOTO BBI-
CTYIUICHHA NIEpEe]] ayAUTO-
pHeii, apryMeHTHPOBaHUs U
OTCTaMBaHUsI CBOCH TOUKH
3peHus;

YpaBHe-
HUS U He-
paBeHCTBa

VYpaBHeHue, mpaBuia
npeoOpa3oBaHus ypaBHe-
HUs1, PABHOCWJIBHOCTD

20

Bbubnuoreka
I[HOK
https://m.edso

YcraHoBIEHNE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
MIMMHCS, CTIOCOOCTBYIOLTHX
HO3UTHUBHOMY BOCIPUSITHIO




YPaBHEHHUHU.

JIuHeitHoe ypaBHEHHUE C
OJIHOM IEPEMEHHOM, pe-
[IEHHUE JIMHEHHBIX YpaB-
HeHuil. Pelenue 3amad ¢
MMOMOUIBIO YPaBHEHUM.
JInneliHOEe ypaBHEHUE C
JIByMsI TIEPEMEHHBIMU 1
ero rpaduk. Cucrema
NIBYX JINHEWHBIX ypaBHE-
HUU C ABYMS IEPEMEH-
HBEIMH. Penienne cuctem
ypaBHEHH criocobom
MMOJACTAaHOBKH U CITOCOOOM
CIIOKCHUS

o.ru/7f415b90

00yyJaromuMucs TpeOOBaHUH
Y IPOCKO yUHTEIs, IPHUBJIIE-
YEHUIO UX BHUMaHHUSA K 00-
cy’kaaemoii Ha ypoke uHpop-
MallMu, akKTUBHU3alluX UX I10-
3HaBaTEIbHOMN NESTENbHOCTH;
[ToOy-xnenne obydaronuxcs
co0JIF0IaTh Ha ypOKe 00IIIe-
MIPUHSATHIE HOPMBI TTOBEIE-
HUS, TIpaBUIa OOIICHUS CO
CTapuIMMH1 U CBEPCTHUKAMHU,
MIPUHLMIEL y4eOHOW AUCIIH-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI M/HIH PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX [TO3HABATENIEHYIO
MOTHBAIIMIO, TAIOT BO3MOXK-
HOCTb IPUOOPECTH OTIBIT Be-
JICHUSI KOHCTPYKTHBHOTO
JIasora;

Cosnanue ycinoBuii 1yist Gop-
MHPOBaHUsl y 00ydaromuxcs




HaBBIKOB CaMOCTOSITEIbHOTO
PELICHUS TEOPETUIECKOM
PpOOIEMBI;

Coznanue ycnmoBuit aiist hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHA TIEpE]] AyAUTO-
puel, apryMeHTUPOBaHUs U
OTCTauBaHUsI CBOCH TOUKH
3pEHHUS;

Koopau-
HATBI U

rpadukH.
OyHKIUU

Koopaunara Touku Ha
npsiMoit. Yucnossle mpo-
MeXyTKH. PaccTosiHue
MEXY IBYMSI TOUKAMH
KOOPJMHATHOU MPSIMOIA.
IIpssMoyronbpHas cucreMa
KOOpJIMHAT Ha IJIOCKO-
ctu. [Ipumeps! rpadukos,
3aJJaHHBIX (OPMYITAMHU.
Yrenue rpaduKoB peanb-
HBIX 3aBHCHMOCTEH.

24

bubnanoreka
[HOK
https://m.edso

0.ru/7f415b90

YcTaHOBJICHHE JOBEPUTEIb-
HBIX OTHOIIEHHI ¢ 00yUaro-
ITAMUCS, CTIOCOOCTBYFOIITHX
MIO3UTHBHOMY BOCHIPHUSTHIO
oOydaronmmucs TpeOoBaHuN
1 IpOChO yUUTEIIs, MPUBJIC-
YEHUIO UX BHUMAHUSA K 00-
CyKaaeMoii Ha ypoke uH(pOop-
MalliH, aKTUBH3AIMK UX I10-
3HABATEIBLHOM ICSATEIILHOCTH;
[ToOy>xnenne o0yyaromuxcs




[Tonsatue pynkuun. I'pa-
¢uk ¢pynknuu. CBoicTBa
¢bynkuuit. Jlnnelinas
¢byskuums. [Toctpoenne
rpaduka TUHEHHON
¢bynkuun. ['paduk GyHk-
U y = |x|

co0oaaTh Ha ypoke oolie-
NPUHSTHIE HOPMBI [TOBEE-
HUS, TIpaBUIa OOIIECHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHLUIB yueOHOH TUCIH-
IUTMHBI ¥ CAMOOPTaHU3alNH;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PadOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOLIMX [T03HABATENBHYIO
MOTHBAIUIO, Tal0T BO3MOXK-
HOCTb IPHOOPECTH OMBIT BE-
JIeHUSI KOHCTPYKTHBHOTO
JMajiora;

Cosznanue ycnoBuii st Gop-
MHUPOBaHUS y 00y4aromuxcs
HaBBIKOB CAMOCTOSTEIILHOTO
peuIeHUs TEOPETUUECKOU
npoOIeMsl;

Coznanwue ycmoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB ITyOJIMYHOTO BbI-




CTYIUICHUS TIepe]] ayaAUTO-
pHeii, apTyMEHTUPOBAHUS H
OTCTaWBaHHUs CBOCH TOUKH
3peHUS;

IToBTOpE-
HUE U
0000111€-
HUE

[ToBTOpEHME OCHOBHBIX
MOHSITUN U METO/IOB
Kypca 7 kinacca, 0600mie-
HUE 3HAHWUI

Bubnmoreka
HOK
https://m.edso

0.ru/7f415b90

YcraHoBIeHUE JOBEPUTEIb-
HBIX OTHOIIEHUH ¢ 00yJaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
obyJaronuMucs TpedoBaHmit
U TIPOCHO YUUTEIIs, IPUBJIC-
YEHHIO X BHUMAaHHS K 00-
CyX1aeMoit Ha ypoke uHpop-
MaIuu, aKTUBH3AIUN UX I10-
3HABATENILHOM EITENLHOCTH;
[ToOyxnenune odyvaromuxcs
coOJTr01aTh HA YpOKe o0T1I1e-
MIPUHSATHIC HOPMBI TIOBE/IE-
HUS, TIpaBUIia OOIICHUS CO
CTapIIMMU U CBEPCTHUKAMH,
MPUHIUIIBI y4eOHOHU TUCITH-
TUTMHBI 1 CAMOOPTaHM3allHH;




[Ipumenenue Ha ypoke rpyI-
MOBOH pabOTHI W/WiH PabOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOIINX ITO3HABATENHHYIO
MOTHBALMIO, 1al0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT BE-
JIEHHSI KOHCTPYKTUBHOTO
Janora;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBAHUS Y O0YYaIOLIUXCS
HABBIKOB CaMOCTOSITEITLHOTO
pELICHHS TEOPETHYECKON
POOIIEMBI;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHS IIepel ayJUTO-
puei, apryMEeHTUPOBAHUS U
OTCTauBaHMs CBOEH TOUKH
3pEeHHUS;




8 KJIACC

paTHBII KOPEHb.

2
VYpaBHeHue Buga x° =a.

CsoiicTBa apudmernye-
CKUX KBaJPaTHBIX KOP-
Hel. [IpeoOpazoBanue

Haumeno- ONEeKTpOH-
No | BAHHE pas- KonunuectBo | Hble (Lu(po- | DieMEeHTHI peanu3aliy pa-
| AenoB H OcHOBHOE cofiepKaHue | akaJemMHuue- | Bble) 00pa3zo- | Ooueit mporpaMMbl BOCIIHU-
TEM Ipo- CKUX 4aCOB | BaTelbHbIE TaHUs
rpamMMBbl pecypcsl
1 Uucna n KBagpartHslii KOpeHb U3 15 VYcTaHOBIICHUE TOBEPUTEIIb-
BbKCIE- | umcna. [lonstue 06 up- HBIX OTHOLICHHH C 00y4aro-
Hus. KBag- | panmoHanbHOM 4uCIIE. IMMHCS, CTIOCOOCTBYFOTIHX
paTHBIE JlecsaTHUHBIE TIPHOIIHKE- TIOSHTHBHOMY BOCHPHATHIO
KOpHHU HUS UPPALMOHAIBHBIX 00yHaIONMMHCA TPEOOoBaHHIE
qucesl. JlelicTBUTENbHbIE Bubmnoreka M POCKD yHHTEIA, NpHBIC-
. YEHUIO UX BHUMAHUA K 00-
ducna. CpasHenue fefi- LHOK Cy’kaaeMoii Ha ypoke uH(pop-
CTBHTCIIBHBIX THCCIL. https://m.edso | wauum, akTHBH3aMH UX T10-
Apudmerndeckuii KBaj- o.ru/7f417af8

3HABATEIBLHOM JESATEILHOCTH;
[ToOy>xnenne o0yyaromuxcs
coOJFO/IaTh Ha ypOKe o0IIIe-
MIPUHSATHIC HOPMBI TIOBE/IE-
HUS, IpaBUIIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMH,




YHUCJIOBBIX BBIPAKEHUN,
CoJlepKalIuX KBaapar-
HBIE KOPHU

MIPUHLIMIEL y4eOHOW AUCIIH-
IUIMHBI ¥ CAMOOPTaHU3aLUY;
IIpumeHeHre Ha ypoke TpyIi-
MOBOM pabOTHI W/WK PabOTHI
B IIapax, KOTOPbIE CTUMYJIH-
PYIOIIUX [T03HABATEIbHYIO
MOTHBAIUIO, Tal0T BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JIEHUSI KOHCTPYKTUBHOIO
JMajiora;

Coznanue ycnmoBuit aist hop-
MHUPOBaHUS Y 00YYatOLIUXCSI
HaBBIKOB CAMOCTOSTEIILHOTO
peLIEHUs TEOPETUUECKON
npo0IeMBl;

Co3pmanue ycnoBuit 1iis ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NEPE]] Ay AUTO-
puel, apryMEeHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKHU
3peHus;




Ywucna u
BBIYHCIIC-
Hus. Cre-
IIEHb C IIe-
JIBIM TIOKa-
3aTeseM

CreneHb C 11€JIbIM TTOKa-
3aTerem.

CrannapTHas 3anuch
qHca.

Pa3mepbl 00beKTOB
OKpY>Karoniero mupa (ot
JIEMEHTaAPHBIX

YaCTHI] 10 KOCMHYECKUX
OOBEKTOB), JJIUTENb-
HOCTB ITPOIIECCOB B
OKpYKaroIleM MUpe.
CBoiicTBa CTENEHH C IIe-
JBIM TTOKa3aTeIeM

bubnnoreka
LHOK

https://m.edso
o.ru/7f417af8

YcraHOBIeHUE TOBEPUTEIb-
HBIX OTHOLICHUH ¢ 00y4aro-
ITAMUCS, CTIOCOOCTBYFOIIIHX
MIO3UTUBHOMY BOCITPHSITHIO
o0yyaromumucs TpeOoBaHuUi
1 IPOCHO yUUTEIsl, IpUBIIE-
YEHUIO NX BHUMaHHSA K 00-
CyXIaeMoii Ha ypoke uHpop-
Mal{, aKTUBU3ALMH UX T10-
3HABATEJILHOM NESTENbHOCTH;
[ToOy-xnenne obydaronuxcs
co0IoaaTh Ha ypoke ool1we-
HPUHSTHIE HOPMBI ITOBEE-
HUS, IpaBUIa OOIIEHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIMITEL y4eOHOH Tucuu-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI H/MIH PaOOTHI
B T1apax, KOTOpbIE CTUMYJIU-
PYIOLIMX MMO3HABATENIHLHYIO
MOTHUBAIIMIO, IAIOT BO3MOXK-




HOCTB IPHOOPECTH ONBIT Be-
JIEHHSI KOHCTPYKTUBHOTO
JManora;

Coznanue ycnmoBuit aiist hop-
MHUPOBaHUS Y 00yUaIOINXCS
HAaBBIKOB CaMOCTOSITEILHOTO
peLIeHUs TEOPETUUECKON
poOIEMBI;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBAHUS Y O0YYaIOLIUXCS
HABBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEpEe]] Ay AUTO-
pHe, apryMEHTUPOBaHUS H
OTCTaWBaHUS CBOCH TOUKHU
3peHus;

Anrebpau-
YECKHE BbI-
paxeHusl.
KBanpart-
HBIN TPEX-
YJIeH

KBagpartHslil TpEXUIIeH.
Pasnoxxenne kBanpar-
HOI'0 TPEXUJICHA Ha MHO-
KUTEIU

bubmmoreka
HOK

https://m.edso
o.ru/7f417af8

YcraHoBIEHNE TOBEPUTEIb-
HBIX OTHOIICHUH ¢ 00y4aro-
IIUMHUCS, CIIOCOOCTBYFOIIUX
MMO3UTUBHOMY BOCHPHUATHUIO
00yJaromMucs TpeOoBaHu
U TIPOCHO YyUUTEIIsl, PUBJIC-




YEHUIO UX BHUMaHHA K 00-
CyXzIaeMoii Ha ypoke uHpop-
MalyH{, aKTUBU3ALMH UX TI0-
3HABATEJIbHOMN JACATEIIHFHOCTH;
[oOy>xnenune o0yyaromuxcs
co0oaaTh Ha ypoke oolwe-
NPUHSTHIE HOPMEI ITOBE/IE-
HUsI, TIpaBUIia OOIIEHNUS CO
CTapILIUMH U CBEPCTHUKAMH,
IIPUHLMIIBI y4eOHON ANUCIIH-
TUTMHBI ¥ CAMOOPTaHU3aIINY;
[Ipumenenue Ha ypoke rpym-
MOBOH pabOTHI W/WiH PabOTHI
B TIapax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATEIHLHYIO
MOTHUBAIIMIO, 1AIOT BO3MOXK-
HOCTb IPUOOPECTH OIIBIT Be-
JICHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanwue ycnoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO
PELICHUS] TEOPETUIECKOM




poOIeMBI;

Coznanwue ycmoBuit s hop-
MHUPOBAHUS Y 00YYatOLIUXCSI
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHS NIepe]] ayAUTO-
pueil, apryMeHTUPOBaHUS U
OTCTaMBaHUS CBOEU TOUKHU
3peHus;

Anrebpau-
YECKHE BbI-
paKeHHUS.
Anrebpau-
geckast
IpoOb

Anrebpanueckas 1po0b.
JlonmycTUMble 3HAUCHHSI
MEPEMEHHBIX, BXOISIIHX
B ayireOpanyecKue BbIpa-
xeHusi. OCHOBHOE CBOM-
CTBO alTeOpandecKoi
npobu. Cokparienue
pooei.

CroxxeHre, BEIYUTAHUE,
YMHOXCHHUE U JICTICHHUE
anreOpandecKux Jpo-
oeii. [IpeoOpazoBanue

15

Bbubnauoreka
I[HOK

https://m.edso
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YcraHOBIEHNE TOBEPUTEIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
LIMMUCS, CIOCOOCTBYIOIIUX
HO3UTUBHOMY BOCIIPUSTHIO
oOydaronmmucs TpeOoBaHuH
Y IPOCBHO yUHTeINs, IpHUBJIIe-
YEHUIO UX BHUMaHHUSA K 00-
Ccy’KIaeMoit Ha ypoke uH)Op-
Mallu, akTUBHU3alluH UX I10-
3HaBaTEIbHOM NESTEIBHOCTH;
[Toby-xnenne obyqaromuxcs
co0JIF01aTh Ha ypOKe 00IIIe-
NPUHSATHIE HOPMBI [TOBEE-
HHsI, IpaBUiia OOLIEHHUS CO




BBIPAKCHUH, COAEPIKa-
X anredpandeckue
npobu

CTapIIMMHU U CBEpCTHUKAMH,
NPUHIKIE y4eOHOH TUCIIHU-
IJIMHBI U CaMOOPraHU3alvy;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PabOTHI
B [Iapax, KOTOPbIE CTUMYJIH-
PYIOIINX ITO3HABATEIHHYIO
MOTHBALMIO, 1al0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JEHHSI KOHCTPYKTUBHOTO
J1ajora;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB CaMOCTOSITEITEHOTO
peuIeHUs TEOPETUIECKOU
npoOIeMsl;

Coznanwue ycmoBuit 11 hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOECH TOUKHU
3peHus;




YpaBHeHust
Y HEpaBeH-
CTBa.
KBanpart-
HBIE ypaB-
HEHUS

KBanpatHoe ypaBHeHHUE.

Henonnoe kBanpatHoe
ypaBHeHue. Popmyna
KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemienue ypaBHenuid,
CBOJSIINXCS K KBaJIpaT-
HbIM. [IpocTeiimne
JTpOOHO-pallMOHATBHBIC
YpaBHEHUS.

Pemenue TekcToBbIX 3a-
J1a4 ¢ IOMOIIbIO KBaJ-
paTHBIX ypaBHEHUHN

15

bubGnuoreka
LHOK
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YcTaHOBJICHHE JOBEPUTEh-
HBIX OTHOIIEHUH ¢ 00ydaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
o0yJaronMucs TpedoBaHMi
U TIPOCHO YUHUTEIs, IPUBIIC-
YCHHIO UX BHUMAaHUS K 00-
CyKaaeMoii Ha ypoke uH(pop-
MaI[i¥, aKTUBU3ALUH UX T10-
3HABATEJIbHOMN JICATEIBHOCTH;
[ToGyxneHne o0ydaronmxcs
coOJFOIaTh Ha ypOKe o0IIIe-
MIPUHSITHIC HOPMBI [TOBEJIC-
HUS, TIpaBUIIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHIINIIBI Y4€OHOH AUCIIH-
TUTMHBI U CAMOOPTaHU3alliH;
[IpumeHnenue Ha ypoke rpyn-
ITOBOW PaOOTHI W/ PabOTHI
B Iapax, KOTOPbIC CTHMYJIH-
PYIOIIUX IMO3HABATEIBHYIO




MOTHBALIHIO, AAIOT BO3MOX-
HOCTb IPUOOPECTH OIIBIT Be-
JEHHSI KOHCTPYKTUBHOTO
JIMasora;

Co3pmanue ycnoBuit 1iis ¢pop-
MHUPOBaHUS Y 00YYatOLIHXCSI
HABBIKOB CaMOCTOSITEITLHOTO
peuIeHUs TEOPETHIECKOU
poOIeMBl;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUs U
OTCTAMBAaHUS CBOECH TOUKHU
3peHus;

YpaBHeHus
Y HEpaBeH-
ctBa. Cu-
CTEMBI
YpaBHEHUU

JIuneliHOEe ypaBHEHHE C
JBYMsI IIEPEMEHHBIMH,
ero rpauk, IpuMepsl
penieHusl ypaBHEHUH B
LIEJIbIX YUCIIAX.

13

bubmmoreka
HOK

https://m.edso
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YcraHOBIEHHE TOBEPUTEIIb-
HBIX OTHOLICHUH ¢ 00y4aro-
[IAMHCA, CTIOCOOCTBYFOIINX
MO3UTUBHOMY BOCTIPUSATHIO
o0yyaromumMucs TpeOoBaHui




Pemenne cucreM nByx
JINHEMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU.
IIpumepsl pewienns cu-
CTEM HEJIMHEUHBIX ypaB-
HEHUH ¢ AByMs mepe-
MEHHBIMH.
I'padpuueckas uHTepnpe-
Talusl ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.
Pemenne TekCTOBBIX 3a-
J1a4 C IIOMOIIIBIO CUCTEM
ypaBHEHUN

1 IPOCHO yUUTeIIs, IpUBIIC-
YEHUIO UX BHUMaHHUA K 00-
cy’kKIaeMoit Ha ypoke uH)op-
MaIlliH, aKTUBU3AINHN HX T10-
3HaBaTEIbHOM ESTENBHOCTH;
[ToGyxneHune o0y4arommxcs
co0ro1aTh Ha YpOKe o01I1e-
NPUHSATBIE HOPMBI [TOBEE-
HUS, IPaBUIIa OOILEHHS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBL y4eOHOH TUCTIN-
IUTMHBI ¥ CAMOOPTaHU3alNH;
[Ipumenenue Ha ypoke rpym-
MTOBOW PaOOTHI W/ PaboTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATENIBLHYIO
MOTHBAIIMIO, AIOT BO3MOXK-
HOCTb TPUOOPECTH OTIBIT Be-
JICHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycrmoBuit mist hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO




pelIeHus TeopeTndecKon
IPOOIIEMBI;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEPE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOEU TOUKU
3peHus;

YpaBHeHus
Y HEepaBeH-
ctBa. He-
paBeHCTBa

UYucnoBble HEPABEHCTBA
U UX CBOMCTBA.
HepaseHnctBo ¢ onHOM
nepeMeHHou. JInnernbie
HEPABEHCTBA C OJHOMN
IIEPEMEHHOM U UX pellle-
Hue. Cuctembl JTUHEH-
HBIX HEPABEHCTB C O/I-
HOU MEPEMEHHOM U UX
pelIeHue.

N300pakeHue pereHus
JIMHEHHOTO HEPaBEHCTBA

12

bubnnoreka
ILHOK
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YcraHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
IIMMHCS, CTIOCOOCTBYIOLINX
ITO3UTHBHOMY BOCHPHSATHIO
o0yyaromumMucs TpeOoBaHUH
Y NIPOCKHO yUHTeINs, pHUBJIIE-
YEHHIO UX BHUMAaHUS K 00-
CyXIaeMoii Ha ypoke uH(op-
Malliy, aKTUBU3aLUU UX T10-
3HABATEJIBHOMN JCATEIIHFHOCTH;
[oOyxenune o0yyaromuxcs
co0JoaaTh Ha ypoke oOlie-




1 UX CUCTEM Ha YHUCJIO-
BOM MPSIMOit

MIPUHSATEIE HOPMBI TTOBEIe-
HHSI, IpaBUJia OOLIEHUS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCIIn-
IUIMHBI ¥ CAMOOPTaHU3allNY;
[Ipumenenue Ha ypoke rpym-
MOBOM pabOTHI U/MiH PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MO3HABATENIBLHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JeHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO
PELIEHUs TEOPETUIECKOM
npo0IeMBl;

Co3pnanue ycnoBuit 1is ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HABBIKOB ITyOJIHMYHOTO BbI-
CTYIUICHHA NIEpe]] ayAUTO-
pHel, apryMeHTHPOBaHHS U




OTCTauBaHHUS CBOCH TOUKU
3pCHUA,

QyHKIUN.
OcCHOBHEIE
MOHSITHUSI

[Tonsatue pynkun. O6-
JacTh

OTIpEeJICIICHUS] 1 MHOYXKe-
CTBO 3HAa4EHUH (QyHK-
uu. CrnocoOsl 3a1aHus
GyHKIUH.

I'padux GpyHkuuu.
CaoiicTBa QyHKINH, UX
oTtoOpakeHHe Ha rpa-
buxe

bubnnoreka
ILHOK

https://m.edso
o.ru/7f417af8

YcTaHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
ITAMHCS, CTIOCOOCTBYFOIIIHX
TIO3UTUBHOMY BOCIIPHUSITHIO
00yyYaromumMucs TpeOOBaHUH
1 IPOCHO yUUTeIsl, IpUBIIC-
YEHUIO UX BHUMAaHHSA K 00-
CyXJIaeMoii Ha ypoke uHpop-
Mall{, aKTUBU3ALMH UX TI0-
3HaBaTEJIbHOM NESTENbHOCTH;
[Toby-xnenne obyqaromuxcs
co0JoaaTh Ha ypoke oolwe-
HPUHSTHIE HOPMBI ITOBEE-
HUS, TpaBUiIa OOIIEHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIMIEL y4eOHOH TUcHu-
IUTMHBI ¥ CAMOOPTaHU3AIHN;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI M/MIIH PadOTHL




B Iapax, KOTOPbIE CTUMYJIU-
PYIOIIMX MTO3HABATENBHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JIeHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanue ycnoBuit ais op-
MHUPOBaHUS Y 00yHaIOMuXcs
HaBBIKOB CAMOCTOSATEIILHOT'O
pelieHrs TEOPETUUYECKON
poOIEMBI;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB ITyOJIUYIHOTO BBI-
CTYIUICHHA NIEpEe]] ayAUTO-
pHeii, apryMeHTHPOBaHUs U
OTCTaMBaHUsI CBOCH TOUKH
3peHus;

QyHKIUN.
UYucnossle
byHKIIHN

UteHue 1 mocTpoeHHe
rpaduKoB QyHKIUI.
[Tpumeps! rpadgukon

Bbubnuoreka
[HOK
https://m.edso

YcraHoBIEHNE TOBEPUTEIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
MIMMHCS, CTIOCOOCTBYIOLTHX
NO3UTUBHOMY BOCIPHUSTHIO




(GYHKIMH, OTpaKaroOLIMX
peabHbIe MPOLECCHI.
@yHKINHU, OIIUCBIBAIO-
M€ NpsAMyIo U o0par-
HYI0 IPOIOPLMOHANb-
HbI€ 3aBUCUMOCTH, UX
rpaduku. ['unepbona.
I'paduk dyskmmm

y= x*. DOyHKIMHU

2 3 /
y=x,y=x, y = s
y=|x
pellIeHne ypaBHEHUH U
CUCTEM ypaBHEHUI

; Tpadmueckoe

o.ru/7f417af8

00yyJaromuMucs TpeOOBaHUH
Y IPOCKO yUHTEIs, IPHUBJIIE-
YEHUIO UX BHUMaHHUSA K 00-
cy’kaaemoii Ha ypoke uHpop-
MallMu, akKTUBHU3alluX UX I10-
3HaBaTEIbHOMN NESTENbHOCTH;
[ToOy-xnenne obydaronuxcs
co0JIF0IaTh Ha ypOKe 00IIIe-
MIPUHSATHIE HOPMBI TTOBEIE-
HUS, TIpaBUIa OOIICHUS CO
CTapuIMM1 U CBEPCTHUKAMHU,
MIPUHLMIEL y4eOHOW AUCIIH-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI M/HIH PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX [TO3HABATENIEHYIO
MOTHBAIIMIO, TAIOT BO3MOXK-
HOCTb IPUOOPECTH OTIBIT Be-
JICHUSI KOHCTPYKTHBHOTO
JIasora;

Cosnanue ycinoBuii 1yist Gop-
MHPOBaHUsl y 00ydaromuxcs




HaBBIKOB CaMOCTOSITEIbHOTO
PELICHUS TEOPETUIECKOM
PpOOIEMBI;

Coznanue ycnmoBuit aiist hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHA NIEPE]] ayAUTO-
puel, apryMeHTUPOBaHUs U
OTCTauBaHUsI CBOCH TOUKH
3pEHHUS;

10

[ToBTOpE-
HUE U
0000111€-
HUE

[ToBTOpEHNE OCHOBHBIX
IMOHATHUM U METOJIOB
KypcoB 7 U 8 KJIacCOB,
000011IeHHIE 3HAHUI

bubmmoreka
HOK

https://m.edso
o.ru/7f417af8

YcTaHOBJICHHE JOBEPUTEIb-
HBIX OTHOIIEHHI ¢ 00yUaro-
ITAMUCS, CTIOCOOCTBYFOIITHX
MIO3UTHBHOMY BOCHIPHUSTHIO
oOydaronmmucs TpeOoBaHuN
1 IpOChO yUUTEIIs, MPUBJIC-
YEHUIO UX BHUMAHUSA K 00-
CyKaaeMoii Ha ypoke uH(pOop-
MalliH, aKTUBH3AIMK UX I10-
3HABATEJILHOM JCATECIIHLHOCTH;
[oOyxeHre o0ydaroumxcs




co0oaaTh Ha ypoke oolwe-
NPUHSTHIE HOPMBI [TOBEE-
HUS, TIpaBUIa OOIIECHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
NPUHINITBEL y4eOHOH TUCTI-
IUTMHBI ¥ CAMOOPTaHU3alNH;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PadOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOLIMX [T03HABATENBHYIO
MOTHBAIUIO, Tal0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JIeHUSI KOHCTPYKTHBHOTO
JMajiora;

Cosznanue ycnoBuii st Gop-
MHUPOBaHUS y 00y4aromuxcs
HaBBIKOB CAMOCTOSTEIILHOTO
peuIeHUs TEOPETUUECKOU
npoOIeMsl;

Coznanwue ycmoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB ITyOJIMYHOTO BbI-




CTYIUICHUS TIepe] ayAUTO-
pHeii, apTyMEHTHPOBAHUS U
OTCTaWBaHHUs CBOCH TOUKH
3peHUS;




9 KJIACC

TEJIbHBIE YHCIIa KaK
OecKOHEUHEBIE JIeCs-
TUYHBIE 1poOu. B3a-
MMHO OJHO3HAYHOE
COOTBETCTBUE MEKTY

Haumeno- DIIEKTPOH-
BaHUE pas- KonuuectBo | Hble (1Upo- | DNEeMEHTHI peanu3aluu pa-
Ne P OcHoBHOE coiepKa- (np N p p
| AcuoBH e aKkajgeMude- | BbIe) 00pa3zo- | Ooueit mporpamMmbl BOCTIH-
TEM Ipo- CKHX 4acoB BaTeJIbHbBIE TaHus
TrpaMMBbI pecypcbl
1 Yucna u ParmonansHbie 9 YcraHOBICHUE JOBEPHUTEIIb-
BBIYHCIIE- | YKMCIIA, UPPAIMOHAIb- HBIX OTHOLICHHH C 00yUaro-
Hus. [ei- HBIEC YHCJIa, KOHCUHEIC LMMHCS, CIIOCOOCTBYFOLIHX
CTBUTEIL- " HgBHTI/IBHOMy BOCHpgSITI/IIO .
O0y4YaromuMHucs €O00OBaHUHN
HbIE yuclia | OECKOHEYHbIe Jecs- yHarom P
¥ TIPOCHO yUnTens, MpUBIIe-
TUYHBIE IpoOu. MHo- bubnuoreka
N ITOK YCHHIO UX BHUMAaHUS K 00-
KeCTBO ’HeHCTBfITem’_ httos://m.ed Cy’kaaeMoii Ha ypoke uH(pop-
HBIX YUCEI, ICUCTBU- hiips://m.edso MAIMH, AKTHBH3AIIHI UX O~
0.1ru/7f419d08

3HABATEIBLHOM JESATEILHOCTH;
[ToGyxneHune o0y4aroumxcs
coOJFOIaTh Ha ypOKe o0IIIe-
MIPUHSATHIC HOPMBI TIOBE/IE-
HUS, IpaBUIIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMH,




MHO>KECTBOM JICH-
CTBUTEJIBHBIX YHCET U
MHOECTBOM TOUYEK
KOOPJIMHATHOM MIpsi-
MOM.

CpaBHEHHE 1€ICTBU-
TEJbHBIX YUCE,
apupMeTUYECKHE
JIEeUCTBUH C ICUCTBU-
TEITBHBIMU YHCIIAMH.
[Tpubnuxénnoe 3ua-
YEHUE BEITNIUHBI,
TOYHOCTH MPUOITHIKE-
HUSL.

OkKpyrJieHHe yuces.
IIpuknka u oeHka
pe3yIbTaTOB BBIUKC-
JICHUI

MIPUHLIMIEL y4eOHOW AUCIIH-
IUIMHBI ¥ CAMOOPTaHU3aLUY;
IIpumeHeHre Ha ypoke TpyIi-
MOBOM pabOTHI W/WK PabOTHI
B IIapax, KOTOPbIE CTUMYJIH-
PYIOIIUX [T03HABATEIbHYIO
MOTHBAIUIO, 10T BO3MOXK-
HOCTb IPUOOPECTH OTIBIT Be-
JeHUS1 KOHCTPYKTHBHOTO
JMajiora;

Coznanue ycnmoBuit aist hop-
MHUPOBaHUS Y 00YYatOLIUXCSI
HaBBIKOB CAMOCTOSTEIILHOTO
peLIEHUs TEOPETUUECKON
poOIEeMBI;

Co3pmanue ycnoBuit 1iis ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHS NEpe]] ayAUTO-
puel, apryMeHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKHU
3peHus;




YpaBHeHus
U HEpaBEeH-
CTBa.
YpaBHeHust
C OJIHOM
epeMeH-
HOU

JIuneitHo€e ypaBHe-
Hue. Pemenue ypas-
HEHHUH, CBOIAIIMXCS K
JIMHEUHBIM.
KBanparnoe ypaBne-
Hue. Pemenue ypas-
HEHHUH, CBOISIIMNXCS K
KBaJipaTHbIM. bu-
KBaJpaTHbIE YpaBHE-
HUSI.

[Ipumeps! pemienus
YpPaBHEHUU TPEThEU U
YETBEPTOU CTENEHEN
Pa3JIOKEHHEM Ha
MHOHUTEIH.
Pemenne npoOHO-pa-
LIMOHAJIbHBIX YpaBHE-
HHIA.

Pemienne TeKCTOBBIX
3ajay anredpanye-
CKHM METOJIOM

14

bubnanoreka
[HOK
https://m.edso

0.ru/7f419d08

YcraHOBIeHUE TOBEPUTEIb-
HBIX OTHOLICHUH ¢ 00y4aro-
ITAMUCS, CTIOCOOCTBYFOIIIHX
MIO3UTUBHOMY BOCITPHSITHIO
00yYaromumMucs TpeOOBaHUH
1 IPOCHO yUUTEIsl, IpUBIIE-
YEHUIO NX BHUMaHHSA K 00-
CyXIaeMoii Ha ypoke uHpop-
Mal{, aKTUBU3ALMH UX T10-
3HABATEJILHON NESTENbHOCTH;
[ToOy-xnenne obydaronuxcs
co0IoaaTh Ha ypoke ool1we-
HPUHSTHIE HOPMBI ITOBEE-
HUS, IpaBUIa OOIIEHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIKIBEL y4eOHOH TUcTu-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI H/MIH PaOOTHI
B T1apax, KOTOpbIE CTUMYJIU-
PYIOLIMX MMO3HABATEIHLHYIO
MOTHBAIIMIO, TAIOT BO3MOXK-




HOCTB IPHOOPECTH ONBIT Be-
JIEHHSI KOHCTPYKTUBHOTO
JManora;

Coznanue ycnmoBuit aiist hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HAaBBIKOB CaMOCTOSITEILHOTO
peLIeHUs TEOPETUUECKON
poOIEMBI;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBAHUS Y O0YYaIOLIUXCS
HAaBBIKOB ITyOJIMYHOTO BHI-
CTYIUIEHHA NIEpEe]] Ay AUTO-
pHe, apryMEHTUPOBaHUS H
OTCTaWBaHUS CBOCH TOUKHU
3peHus;

YpaBHeHust
Y HEpaBEH-
CTBa.
Cuctembl
YpaBHEHU

JInneliHoe ypaBHEHME
C ABYMS IIEPEMEH-
HBIMH U €T0 TpaduK.
Cucrema IByX JIMHEH-
HBIX YPaBHEHUH C
JIBYMs IEPEMEHHBIMU

14

bubanoreka
HOK
https://m.edso
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YcraHoBIEHNE TOBEPUTEIb-
HBIX OTHOIICHUH ¢ 00y4aro-
IIUMHUCS, CIIOCOOCTBYFOIIUX
MO3UTUBHOMY BOCHPHATHIO
00yJaromMucs TpeOoBaHu
U TIPOCHO YyUUTEIIsl, PUBJIC-




u €€ pewenue. Peme-
HUE CHCTEM JBYX
YpPaBHEHUU, OHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM
CTEIECHH.
I'paduueckas uHTEp-
MpeTanus CUCTEMbI
YpaBHEHUU C IByMs
MIEPEMCHHBIMH.
Pemienne TekcTOBBIX
3ajay anreOpanye-
CKHUM CIIOCOOOM

YEHUIO UX BHUMaHHA K 00-
CyXzIaeMoii Ha ypoke uHpop-
MalyH{, aKTUBU3ALMH UX TI0-
3HABATEJIbHOMN JEATEIIHLHOCTH;
[oOy>xnenune o0yyaromuxcs
co0oaaTh Ha ypoke oolwe-
NPUHSTHIE HOPMEI ITOBE/IE-
HUsI, TIpaBUIia OOIIEHNUS CO
CTapILIUMH U CBEPCTHUKAMH,
IIPUHLMIIBI y4eOHON ANUCIIH-
TUTMHBI ¥ CAMOOPTaHU3aIINY;
[Ipumenenue Ha ypoke rpym-
MOBOH pabOTHI W/WiH PabOTHI
B TIapax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATEILHYIO
MOTHUBAIIMIO, 1AIOT BO3MOXK-
HOCTb IPUOOPECTH OIIBIT Be-
JICHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanwue ycmoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO
PELICHUS] TEOPETUIECKOM




poOIeMBI;

Coznanwue ycmoBuit s hop-
MHUPOBAHUS Y 00YYatOLIUXCSI
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHS NIepe]] ayAUTO-
pueil, apryMeHTUPOBaHUS U
OTCTaMBaHUS CBOEU TOUKHU
3peHus;

YpaBHeHus
U HepaBeH-
ctBa. Hepa-
BEHCTBA

YHucnoBble HEpaBEH-
CTBa M UX CBOMCTBA.
JIunelinbie HEpaBeH-
CTBa C OHOM mepe-
MEHHOH U UX pellle-
HUE.

Cuctembl TUHEHHBIX
HEPABEHCTB C OTHON
IIEPEMEHHOM U UX pe-
LICHHE.

KBanparnsle Hepa-

16

Bbubnauoreka
I[HOK
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YcraHOBIEHNE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
LIMMUCS, CIOCOOCTBYIOIIUX
HO3UTUBHOMY BOCIIPUSTHIO
oOydaronmmucs TpeOoBaHuH
Y IPOCKO yUHTeINs, IpHUBJIIe-
YEHUIO UX BHUMaHHUSA K 00-
Ccy’KIaeMoit Ha ypoke uH)Op-
Mallu, akTUBHU3alluH UX I10-
3HaBaTEIbHOM NESTEIBHOCTH;
[Toby-xnenne obyqaromuxcs
co0JIr01aTh Ha ypOKe 00IIIe-
NPUHSATHIE HOPMBI [TOBEE-
HHsI, IpaBUiia OOLIEHHUS CO




BEHCTBA U X pellie-
HUE.

I'paduueckas uaTep-
npeTanus HepaBeHCTB
U CHCTEM HEPABCHCTB
C IByMsI TIepEeMeH-
HBIMHU

CTapIIMMHU U CBEpCTHUKAMH,
NPUHLIMIE y4eOHOH Tucuu-
IJIMHBI U CaMOOPraHU3alvy;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PabOTHI
B [Iapax, KOTOPbIE CTUMYJIH-
PYIOIINX ITO3HABATEIHHYIO
MOTHBALMIO, 1al0T BO3MOXK-
HOCTb PHOOPECTH OIBIT BE-
JEHHSI KOHCTPYKTUBHOTO
J1ajora;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB CaMOCTOSITEITEHOTO
peuIeHUs TEOPETUIECKOU
npoOIeMsl;

Coznanwue ycmoBuit 11 hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOECH TOUKHU
3peHus;




OyHKIUU

KBaaparnunas hpyHk-
s, € rpaduk u
cBoiicTBa. [lapabomna,
KOOPJIMHATHI Bep-
HIMHBI TapadoJIbl, OCh
CUMMETpPHHU Hapa-
607b1. CTeneHHbIE
(YyHKIMU C HATypallb-
HBIMU [TOKa3aTeIIMU
2 u 3, ux rpaduku u
CBONCTBA.

I'paduku Qynkumii:
v=kx, y=kx+b,

2
y=—,y=ax,
X

y=ax®, y=x,

y =]
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YcTaHOBJICHHE JOBEPUTEh-
HBIX OTHOIIEHUH ¢ 00ydaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
o0yJaronMucs TpedoBaHMi
U TIPOCHO YUHUTEIs, IPUBIIC-
YCHHIO UX BHUMAaHUS K 00-
Cy’KIaeMoii Ha ypoke uH(pOop-
MaI[i¥, aKTUBU3ALUH UX T10-
3HABATEJIbHOMN JICATEIBHOCTH;
[ToGyxneHne o0ydaronmxcs
coOJFOIaTh Ha ypOKe o0IIIe-
MIPUHSITHIC HOPMBI [TOBEJIC-
HUS, TIpaBUIIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHIINIIBI Y4€OHOH AUCIIH-
TUTMHBI U CAMOOPTaHU3alliH;
[IpumeneHue Ha ypoke rpyI-
ITOBOW PaOOTHI W/ PabOTHI
B Iapax, KOTOPbIC CTHMYJIH-
PYIOIIUX IMO3HABATEIBHYIO




MOTHBALIHIO, AAIOT BO3MOX-
HOCTb IPUOOPECTH OIIBIT Be-
JEHHSI KOHCTPYKTUBHOTO
JIMasora;

Co3pmanue ycnoBuit 1iis ¢pop-
MHUPOBaHUS Y 00YYatOLIHXCSI
HABBIKOB CaMOCTOSITEITLHOTO
peuIeHUs TEOPETUUECKOU
poOIeMBl;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUs U
OTCTAMBAaHUS CBOECH TOUKHU
3peHus;

YucioBele
ocJIeJ0Ba-
TENbHOCTHU

ITonsaTue unciaoBom
MMOCJICIOBATEILHOCTH.
3amaHue moclienoBa-
TEJIbHOCTH PEKYp-
peHTHOW (HOpMYJIION U

15
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YcraHOBIEHHE TOBEPUTEIIb-
HBIX OTHOLICHUH ¢ 00y4aro-
[IAMHCA, CTIOCOOCTBYFOIINX
MO3UTUBHOMY BOCTIPUSATHIO
o0yyaromumMucs TpeOoBaHUH




dbopmyoit n-ro
YJIeHa.
Apudmerndeckas u
reoMeTpuuecKkas mpo-
rpeccun. opmyJibl
N-ro 4jeHa apudpme-
THUYECKOM U T€OMET-
pUYECKOi mporpec-
CHUI, CyMMBI IIEPBBIX
N YJICHOB.
N300pakeHne 4ieHoB
apudMeTUIECKON 1
reOMETPUUECKOU MPo-
rpeccuil TOYKaMu Ha
KOOPJIMHATHOM TJI0C-
KOCTH.

JInHeHbIN U YKCHOo-
HEHIIMAJIbHBIN POCT.
CrnoxxHbI€ MIPOLICHTHI

1 IPOCHO yUUTeIIs, IpUBIIC-
YEHUIO UX BHUMaHHUA K 00-
cy’kKIaeMoit Ha ypoke uH)op-
MaIlliH, aKTUBU3AINHN HX T10-
3HaBaTEIbHOM ESTENBHOCTH;
[ToGyxneHune o0ydarommxcs
co0ro1aTh Ha YpOKe o01I1e-
NPUHSATBIE HOPMBI [TOBEE-
HUS, IPaBUIIa OOILEHHS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCTIn-
IUTMHBI ¥ CAMOOPTaHU3alNH;
[Ipumenenue Ha ypoke rpym-
MTOBOW PaOOTHI W/ PaboTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATENIBLHYIO
MOTHBAIIMIO, 1AI0T BO3MOXK-
HOCTb TPUOOPECTH OTIBIT Be-
JICHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycrmoBuit mist hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO




pelIeHus TeopeTndecKon
IPOOIIEMBI;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NEpe] ayaUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOEU TOUKU
3peHus;

IToBTOpE-
HHE, 0000-
ILIEHUE, CH-
cTeMaTu3a-
U 3HAHUU

Yuciia 1 BbI4HUCIIC-
HMA (3aMKCh, CpaBHe-
HHE, IeHUCTBUS C k-
CTBUTEJIbHBIMH YHC-
JIaMH, YUCJIOBas Ipsi-
Masi; IpOLEHTHI, OT-
HOILIEHUS, IPOTIOP-
LIUH; OKPYyTJIECHHE,
npubInKeHue,
OIICHKA; pelIeHne
TEKCTOBBIX 3a7a4
apupMeTHIECKUM
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[HOK
https://m.edso

0.ru/7f419d08

YcraHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
IIMMHCS, CTIOCOOCTBYIOLINX
ITO3UTHBHOMY BOCHPHSATHIO
o0yyaromumMucs TpeOoBaHUH
Y NIPOCKHO yUHTeINs, pHUBJIIE-
YEHHIO UX BHUMAaHUS K 00-
CyXIaemoii Ha ypoke uH(op-
Malliy, aKTUBU3aLUU UX T10-
3HABATEJIBHOMN JCATEIIHFHOCTH;
[oOyxenune o0yyaromuxcs
co0JoaaTh Ha ypoke oOlie-




croco6om)
Auaredpanyeckue
BbIpaxeHus (mpeod-
pasoBaHue anredpau-
YECKHUX BBIPAKCHU,
JIOITyCTUMBIE 3Haue-
HUSA)

@DyHKIUM (TI0OCTpOE-
HHE, CBOWCTBA U3Y-
YEHHBIX (YHKIIHIA;
rpaguyeckoe perie-
HUE YPAaBHEHUH U UX
CUCTEM)

MIPUHSATEIE HOPMBI TTOBEIe-
HHSI, IpaBUJia OOLIEHUS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCIIn-
TUTMHBI ¥ CaMOOpTaHHU3ally;
[Ipumenenue Ha ypoke rpym-
MOBOM pabOTHI U/MiH pabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MO3HABATENIBLHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JeHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO
PELIEHUs TEOPETUIECKOM
poOIeMBI;

Co3pmanue ycnoBuit 11 ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HABBIKOB ITyOJIHMYHOTO BbI-
CTYIUICHHA NIEpe]] ayAUTO-
pHel, apryMeHTHPOBaHHS U




OTCTauBaHHUS CBOCH TOUKU
3pCHUA,




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA TEOMETPUA

7 KIIACC
Hanmeno-
ONEeKTpOH-
BaHUE
No A3EII0B KonuuectBo | Hble (MH(pO- | DIEMEHTHI peanu3ainu pa-
. /;1 P oM OcHOBHOE coJiep)KaHUE | akajJeMu4de- | BbI€) 00pa3o- | OGouei mporpamMmbl BOCIIH-
1po CKHX 4acoB BaTeJIbHbIE TaHUA
ecypchbl
TpaMMbI peeyp
1 [Ipocreii- | [IpocTelinue reoMeTpu- 14 YcTaHOBIICHHE JOBEPHUTEIIb-
IIKE I€0- | YECKHE OOBEKTHIL: HBIX OTHOLICHHH ¢ 00y4aro-
METpUYe- | TOUKH, MPSMBIC, JIYUd U IIMMHCS, CTIOCOOCTBYFOTIHX
ckue GU- | YIJIbI, MHOTOYTOJIBHHUK, H(6)3HTHBH°MY BOCHpgSITI/IIO .
O0YyYaromMuMHucCsa COOBAHUH
TYpBl U UX | JIOMaHasl. bubnuoteka yIarort P
o ¥ TIPpOCHO yUuTeNs, MpUBIIe-
cBoiicTBa. | CMeXHbIE U BEPTUKAIb- I[IOK
1 PaG httos://m.ed YEHUIO UX BHUMAHUS K 00-
3Mepe Hbie yriel. Pabota o ps: fﬂ? ;o CyRIaeMOii Ha YPOKe HH(Op-
HUE I'€0- | IPOCTEUIINMH YepTe- o.ru/7f415e2e MAIHH, AKTHBH3AITAHN HX TTO-
MeTpude- | kamu. Msmepenue su- 3HABaTEJILHOMN JeSITeIbHOCTH,
CKHMX BE- | HEHHBIX U YTJIOBBIX Be- [To6yxaeHue 00yYaroIXCs
JINYMH JINYVH, BBIYUCIIEHUE OT- cOOJTFO/IaTh Ha ypOKe o0IIIe-
PE3KOB U YTJIOB.




[Iepumetp u muowmanb
buryp, COCTaBICHHBIX
U3 MPSMOYTOJIbHUKOB

MIPUHSATEIE HOPMBI TTOBEIe-
HHSI, IpaBUJia OOLIEHUS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCIIn-
IUIMHBI ¥ CAMOOPTaHU3allNY;
[Ipumenenue Ha ypoke rpyn-
MOBOM pabOTHI W/MUIK PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MO3HABATENIBLHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JeHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO
PELIeHUs TEOPETUIECKOM
npo0IeMBl;

Co3pnanue ycnoBuit 1is ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HABBIKOB ITyOJIHMYHOTO BbI-
CTYIUICHHA NIEpe]] ayAUTO-
pHel, apryMeHTHPOBaHHS U




OTCTauBaHHUS CBOCH TOUKU
3pCHUA,

Tpeyrois-
HUKHU

[TonsATHE O paBHBIX Tpe-
YTOJIbHUKaX U IEpBHY-
HBIE MPEJICTABICHUS O
paBHBIX (KOHIPY3HT-
HBIX) ¢purypax. Tpu
IIPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB.
IIpu3Haky paBeHCTBA
IPSIMOYTOJIBHBIX TPE-
yroJibHUKOB. CBOMCTBO
MeINaHbl IPIMOYTOJIb-
HOTO TPEYTOJIbHHKA.
PaBHOOeipeHHbIE U paB-
HOCTOPOHHUE TPEYIOJIb-
Huku. [Ipusnaku u
CBOIicTBa paBHOOEPEH-
HOT'O TPEYTOJIbHUKA.
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YcTaHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
ITAMHCS, CTIOCOOCTBYFOIIIHX
TIO3UTUBHOMY BOCITPHSITHIO
00yyYaromumMucs TpeOOBaHUH
1 IPOCHO yUUTeIsl, IpUBIIC-
YEHUIO UX BHUMAaHHSA K 00-
CyXJIaeMoii Ha ypoke uHpop-
Mal{, aKTUBU3ALMH UX TIO-
3HaBaTEJIbHOM NESTENbHOCTH;
[Toby-xnenne obyqaromuxcs
co0JoaaTh Ha ypoke oolwe-
HPUHSTHIE HOPMBI ITOBEE-
HUS, TpaBUiIa OOIIEHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIMIEL y4eOHOH TUcHu-
IUTMHBI ¥ CAMOOPTaHU3AIHN;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI M/MIIH PadOTHL




[IpoTtus Gomnbiei cTo-
POHBI TPEYTOJIbHHKA JIe-
JKUT OOJIBIITUI YTOJ.
[Ipocreiiiine HEpaBeH-
cTBa B reomeTpuu. He-
PaBEHCTBO TPEYTOJIb-
Huka. HepaBeHcTBO J10-
MaHOM.
[IpssMOyTOIBHBIM TpE-
YTOJIBHUK C YIJIOM B
30°.

ITepBbie MOHATHUSA O AO-
Ka3aTeJbCTBAX B Ieo-
METpHUH

B Iapax, KOTOPbIE CTUMYJIU-
PYIOIIMX MTO3HABATENBHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JIeHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanue ycnoBuit aiist hop-
MHUPOBaHUS Y 00yHaIOMuXcs
HaBBIKOB CAMOCTOSATEIILHOT'O
pelieHrs TEOPETUUYECKON
poOIEMBI;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB ITyOJIUYIHOTO BBI-
CTYIUICHHA NIEpEe]] ayAUTO-
pHeii, apryMeHTHPOBaHUs U
OTCTaMBaHUsI CBOCH TOUKH
3peHus;

[Tapan-
JIETIbHBIE
MpsSIMBIE,

[TapamiensHble npsi-
MbIE, UX CBOMCTBa, 114-
ThIM ntocTynaT EBknunaa.
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YcraHoBIEHNE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
MIMMHCS, CTIOCOOCTBYIOLTHX
NO3UTUBHOMY BOCIPHUSTHIO




cyMMa yr-
JIOB Tpe-
yTOJIb-
HUKa

Hakpect nexamue, co-
OTBETCTBEHHBIC U OTHO-
CTOpPOHHHUE yTJIbI (00pa-
30BaHHbBIE IIPU IIepece-
YEHUU NapajlIeIbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3nak napauiensHo-
CTH NPSIMBIX 4epe3 pa-
BEHCTBO PacCTOSHUM OT
TOYEK OJTHOM MPSAMOM 110
BTOPOU IIPSAMOM.

CyMMma yIJioB TpeyroJib-
HUKa U MHOTOYTOJIb-
HUKA.

Buewnue yrusl Tpe-
YTOJIbHHUKA

o.ru/7f415e2e

00yyJaromuMucs TpeOOBaHUH
Y IPOCKO yUHTEIs, IPHUBJIIE-
YEHUIO UX BHUMaHHUSA K 00-
cy’kaaemoii Ha ypoke uH(pop-
MallMu, akKTUBHU3alluX UX I10-
3HaBaTEIbHOMN NESTENbHOCTH;
[ToOy-xnenne obydaronuxcs
co0JIF0IaTh Ha ypOKe 00IIIe-
MIPUHSATHIE HOPMBI TTOBEIE-
HUS, TIpaBUIa OOIICHUS CO
CTapuIMM1 U CBEPCTHUKAMHU,
MIPUHLMIEL y4eOHOW AUCIIH-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI M/HITH PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX [TO3HABATENIEHYIO
MOTHBAIIMIO, TAIOT BO3MOXK-
HOCTb IPUOOPECTH OTIBIT Be-
JICHUSI KOHCTPYKTHBHOTO
JIasora;

Cosnanue ycinoBuii 1yist Gop-
MHPOBaHUsl y 00ydaromuxcs




HaBBIKOB CaMOCTOSITEIbHOTO
PELICHUS TEOPETUIECKOM
PpOOIEMBI;

Coznanue ycimoBuit aiis hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHA TIEpE]] AyAUTO-
puel, apryMeHTUPOBaHUs U
OTCTauBaHUsI CBOCH TOUKH
3pEHHUS;

Oxkpyx-
HOCTb U
KpYT.
I'eomer-
pudecKue
MoCTpoe-
HUS

OKpyX HOCTb, XOp/Ibl U
JIAAMETPBI, UX CBOW-
ctBa. KacarenbHas
okpyxHOocTU. OKpYyX-
HOCTb, BIUCAHHAs B
yroit. [Toustue o 'MT,

IMPUMCHCHHUC B 3a/la4ax.

buccekrpuca u cepe-
JUHHBIN NEPIIEHINKY-
JSIp KaK reoMeTpuye-
CKHE MECTa TOYEK.
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YcTaHOBJICHHE JOBEPUTEIb-
HBIX OTHOIIEHHI ¢ 00yUaro-
ITAMUCS, CTIOCOOCTBYFOIITHX
MIO3UTHBHOMY BOCHIPHUSTHIO
oOydaronmmucs TpeOoBaHuN
1 IpOChO yUUTEIIs, MPUBJIC-
YEHUIO UX BHUMAHUSA K 00-
Cy’KaaeMoii Ha ypoke uH(pop-
MalliH, aKTUBH3AIMK UX I10-
3HABATEIBLHOM ICSATEIILHOCTH;
[ToOy>xnenne o0yyaromuxcs




OKpy»X HOCTb, OIHUCAH-
Hasl OKOJIO TPEYTOJIb-
HUKa. Brimcannas B Tpe-
YTOJIBHUK OKPYHOCTb.
[Ipocreimme 3anaun Ha
IIOCTPOEHUE

co0oaaTh Ha ypoke oolwe-
NPUHSTHIE HOPMBI [TOBEE-
HUS, TIpaBUIa OOIIECHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHLUIB yueOHOH TUCIH-
IUTMHBI ¥ CAMOOPTaHU3alNH;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PadOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOLIMX [T03HABATENBHYIO
MOTHBAIUIO, Tal0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JIeHUSI KOHCTPYKTHBHOTO
JMajiora;

Cosznanue ycnoBuii st Gop-
MHUPOBaHUS y 00y4aromuxcs
HaBBIKOB CAMOCTOSTEIILHOTO
peuIeHUs TEOPETUUECKOU
npoOIeMsl;

Coznanwue ycmoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB ITyOJIMYHOTO BbI-




CTYIUICHUS TIepe]] ayaAUTO-
pHeii, apTyMEHTHPOBAHUS U
OTCTaWBaHHUs CBOCH TOUKH
3peHUS;

IToBTOpE-
HHE,
0000111€e-
HHE 3Ha-
HUH

[ToBTOpenue u 0600O1Ie-
HHUE OCHOBHBIX ITOHATUH
Y METOJIOB Kypca 7
KJacca

Bbubnuoreka
LHOK
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YcraHoBI€HUE JOBEPUTEIb-
HBIX OTHOIIEHUH ¢ 00yJaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
obyJaronuMucs TpedoBaHmit
U TIPOCHO YUUTEIIs, IPUBJIC-
YEHHIO X BHUMAaHHS K 00-
CyX1aeMoit Ha ypoke uHpop-
MaIuu, aKTUBH3AIUN UX I10-
3HABATENILHOM EITENLHOCTH;
[ToOyxnenune odyvaromuxcs
coOJTr01aTh Ha YpOKe o0T1IIe-
MIPUHSATHIC HOPMBI TIOBE/IE-
HUS, TIpaBUIia OOIICHUS CO
CTapIIMMU U CBEPCTHUKAMH,
MPUHIUIIBI y4eOHOHU TUCITH-
TUTMHBI 1 CAMOOPTaHM3allHH;




[IpumeHneHnue Ha ypoke rpyn-
MOBOH pabOTHI W/WiH PabOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATENHHYIO
MOTHUBAIIUIO, TAIOT BO3MOXK-
HOCTB IPHOOPECTH ONBIT Be-
JICHUs] KOHCTPYKTHBHOTO
JMasora;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBAHUS Y O0YYaIOLIUXCS
HaBBIKOB CAMOCTOSITEIILHOTO
pELICHHS TEOPETHYECKON
POOIIEMBI;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHS IIepel ayJUTO-
puel, apryMeHTUPOBaHUS U
OTCTaMBaHUsI CBOCH TOUKH
3pEeHHUS;




8 KJIACC

YTOJIbHASI TPANELHH.
VY 1BO€HHE Me/IUaHBI.
[lenTpanpHas cuMMeTpus

Hanme-
ONEeKTpOH-
HOBaHHE
Ne | pasnenos KomuuectBo | Hble (udpo- | DIeMEHTH pean3aluu pa-
I /;1 P 1 Ten OcHOBHOE cofiep’kaHME | akajeMuue- | Bble) 00pa3o- | Godei mporpamMMbl BOCIIH-
bo CKHX 4acoB BaTeJIbHbIE TaHus
P pecypcsl
IpaMMBbI
1 Yetsl- [Tapamienorpamm, ero 12 YcraHoBNIeHNE JOBEPUTEIIb-
péx- MIPU3HAKU U CBOMCTBA. HBIX OTHOIIEHUH ¢ 00yyaro-
YroJb- YacTHele city4au napai- IUMHCS, CTIOCOOCTBYFOIIHX
HUKHA JIEJIOTPaMMOB (HpﬂMO- MO3UTUBHOMY BOCHPHATHIO
YTOTBHIK, POMO, KBAI- o0yJaromMucs TpeOoBaHu
ar), nx H’ HSHaI’(H " bubnuoreka | u nmpock6 yunrens, npusie-
pat), Izr LIOK YCHHIO X BHUMAHHS K 00-
cBorcTBa. Tpanenus. N
P 5 paiiett https://m.edso | cykaaemoii Ha ypoke HHPOP-
A4BHOOOKas 1 MpsAMO- o.ru/7f417e18 | MauuM, aKTUBU3ALMH HX I10-

3HABATEIHLHOM JICSITENbHOCTH;
[Toby-xnenne obyqaromuxcs
co0JIF01aTh Ha yPOKe 00IIIe-
NPUHSTHIC HOPMBI TTOBEIC-
HUS, TIpaBUIa OOIIECHUS CO




CTapIIMMHU U CBEpCTHUKAMH,
NPUHLIMIE y4eOHOH Tucuu-
IJIMHBI U CaMOOPraHU3alvy;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PabOTHI
B [Iapax, KOTOPbIE CTUMYJIH-
PYIOIINX ITO3HABATEIHHYIO
MOTHBALMIO, 1al0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JEHHSI KOHCTPYKTUBHOTO
J1ajora;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB CaMOCTOSITEITEHOTO
peuIeHUs TEOPETUIECKOU
npoOIeMsl;

Coznanwue ycmoBuit 11 hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOEU TOUKHU
3peHus;




Teopema
®daneca
H TEO-
pema o
Mpomop-
I1O-
HaJbHBIX
OTpe3-
Kax, 1o-
OoOHbBIE
Tpe-

YT OJIb-
HUKHU

Teopema ®aneca u Teo-
peMa 0 pONOPLUOHAIb-
HBIX OTPE3KaX.

Cpenssist tuHuUs Tpe-
yroiaeHuKa. Tpanenus, eé
CpEIHsS JIUHHUS.
[IponopuuonaibHbIE OT-
PE3KH, IOCTPOEHUE YET-
BEPTOrO MPOIOPLIHO-
HaJIbHOI'O OTpE3Ka.
CBolicTBa IIeHTpa Macc B
TPEYTroJbHUKE.
[Tono6HbIE TPEYTOIB-
HUKH. Tpu npusHaka 1o-
00Usl TPEYTONbHUKOB.
[IpakTueckoe npuMeHe-
HUE

15
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YcTaHOBJICHHE JOBEPUTEIh-
HBIX OTHOIIEHUH ¢ 00ydaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
o0yJaronMucs TpedoBaHMi
U TIPOCHO YUHUTEIs, IPUBIIC-
YCHHIO UX BHUMAaHUS K 00-
Cy’KaaeMoii Ha ypoke uH(pOop-
MaI[i¥, aKTUBU3ALUH UX T10-
3HABATEJIbHOMN JICATEIBHOCTH;
[ToGyxneHne o0ydaronmxcs
coOJTFO/IaTh Ha ypOKe o01IIe-
MIPUHSITHIC HOPMBI [TOBEJIC-
HUS, TIpaBUIIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHIINIIBI Y4€OHOH AUCIIH-
TUTMHBI U CAMOOPTaHU3alliH;
[IpumeneHue Ha ypoke rpyI-
ITOBOW PaOOTHI W/ PabOTHI
B Iapax, KOTOPbIC CTHMYJIH-
PYIOIIUX IMO3HABATEIBHYIO




MOTHBALIHIO, AAIOT BO3MOXK-
HOCTb IPUOOPECTH OIIBIT Be-
JEHHSI KOHCTPYKTUBHOTO
JIMasora;

Co3pmanue ycnoBuit 1iis ¢pop-
MHUPOBaHUS Y 00YYatOLIHXCSI
HABBIKOB CaMOCTOSITEITLHOTO
peuIeHUs TEOPETHIECKOU
poOIeMBl;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHS NIEpe] ayUTO-
puei, apryMEHTUPOBaHUs U
OTCTAMBAaHUS CBOECH TOUKHU
3peHus;

IIn0-
manb.
Haxox-
JIeHHe

[Tonsartue 06 obuieit Teo-
PHH TUTOTIA/IH.
DopMyIIbl IS TUIOIIAIH
TPEyTOJIbHUKA, TTapajiie-
norpamMMa. OTHoLIEHHE
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bubmmoreka
HOK
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YcraHOBIEHHE TOBEPUTEIIb-
HBIX OTHOLICHUH ¢ 00y4aro-
[IAMHCA, CTIOCOOCTBYFOIINX
MO3UTUBHOMY BOCTIPUSATHIO
o0yyaromumMucs TpeOoBaHUH




miouia-
Jier Tpe-
yTOJIbHU-
KOB

Y MHOTO-
yroJib-
HBIX Qu-
ryp.
IIno-
a1
noj00-
HBIX pu-

ryp

IUIOLIAJEH TPEYTOJIbHHU-
KOB C OOIIIMM OCHOBa-
HUEM I O0IIEH BBICO-
TOM.

Brruncnenue momanen
CIIOXHBIX QUTyp yepes
pazOueHue Ha YacTH U
JIOCTPOCHUE.

[Tnomanu duryp Ha
KJIeT4aTOM Oymare.
[Tnomaau nogobHbIX u-
ryp. Beraucnenue mio-
nraneit. 3agaun ¢ mpakTh-
YECKHUM COJIEP)KAHUEM.
Pemenue 3amay ¢ momo-
IIHI0 METO[a BCITIOMOTa-
TeTHHOM TUIOIIAIN

1 IPOCKO yUUTEIIsl, IpUBIIC-
YEHUIO UX BHUMaHHUA K 00-
cy’kKIaeMoit Ha ypoke uH)op-
MaIlliH, aKTUBU3AINHN HX T10-
3HaBaTEIbHOM ESTENBHOCTH;
[ToGyxneHune o0y4arommxcs
co0ro1aTh Ha YpOKe o01I1e-
NPUHSATBIE HOPMBI [TOBEE-
HUS, IPaBUIIa OOILEHHS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCTIn-
IUTMHBI M CAMOOPTaHU3alNH;
[Ipumenenue Ha ypoke rpym-
MTOBOW PaOOTHI W/ PaboTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATENIBLHYIO
MOTHBAIIMIO, AIOT BO3MOXK-
HOCTb TPUOOPECTH OTIBIT Be-
JICHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycrmoBuit mist hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO




pelIeHus TeopeTndecKon
IPOOIIEMBI;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEPE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOEU TOUKU
3peHus;

Teopema
[Muda-
ropa u
Hayasa
TPUTOHO-
METpHUH

Teopema Iludaropa, eé
JI0Ka3aTeNbCTBO U MPU-
meHeHue. O0paTHast Teo-
pema Iudaropa.
Onpenenenue TpUroHO-
METPUYECKUX (PYHKIIHHA
OCTpOro yrIia, TPUTOHO-
METPUYECKHE COOTHOLIE-
HUS B IPSAMOYTOJIBHOM
TpeyronbHuKe. OCHOBHOE
TPUTOHOMETPHUYECKOE

10
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YcraHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
IIMMHCS, CTIOCOOCTBYIOLINX
ITO3UTHBHOMY BOCHPHSATHIO
o0yyaromumMucs TpeOoBaHUH
U NIPOCKO yuHTeINs, NpHUBIIe-
YEHHIO UX BHUMAaHUS K 00-
CyXJIaeMoii Ha ypoke uHop-
Malliy, aKTUBU3aLUU UX T10-
3HABATEJIBHOMN JCATEIIHFHOCTH;
[oOyxenune o0yyaromuxcs
co0JII0aTh Ha ypOKe o0lie-




ToknecTBo. CooTHOIIIE-
HUS MEX]Ty CTOPOHAMH B
[PSIMOYTOJIBHBIX Tpe-
YTOJIbHUKAX C YIJIaMH B
45° 1 45°; 30° u 60°

MIPUHSATEIE HOPMBI TTOBEIe-
HHSI, IpaBUJia OOLIEHUS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCIIn-
TUTMHBI U CaMOOpPTaHU3alHH;
[Ipumenenue Ha ypoke rpym-
MOBOM pabOTHI W/MUIK PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MO3HABATENIBLHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JeHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB CAMOCTOSTEIILHOTO
PELIEHUs TEOPETUIECKOM
poOIeMBI;

Co3pnanue ycnoBuit 1is ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HABBIKOB ITyOJIHMYHOTO BbI-
CTYIUICHHA NIEpe]] ayAUTO-
pHel, apryMeHTHPOBaHHS U




OTCTauBaHHUS CBOCH TOUKU
3pCHUA,

VTasl B
OKpYX-
HOCTH.
Bnucan-
HbIE

H OIlH-
CaHHBIE
YEThI-
pex-
YTOJIb-
HHUKHU.
Kaca-
TEILHEIE
K OKpYX-
HOCTH.
Kacanue
OKPY K-
HOCTeH

Briucanneie u neHTpannb-
HBIE YIJIbL,

YIoJI MEXK1y KacaTeJIbHOU
1 XOpJIOH.

VYrisl MeXIy XOpJaMu U
CEKYILIUMU.

Briucanneie u onucaH-
HBIE YETHIPEXYTOJIbHUKH,
UX IIPU3HAKHU U CBOMCTBA.
IIpumeHeHne 3Tux
CBOMCTB IIpU PELLIECHUU
F€OMETPUUYECKHX 3a/1a4.
Bzaumuoe pacmoso-
JKEHUE JIByX OKPY>KHO-
creil. Kacanue okpyxHo-
cTen

13
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YcTaHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
ITAMHCS, CTIOCOOCTBYFOIIIHX
TIO3UTUBHOMY BOCITPHSITHIO
o0yyaromumucs TpeOoBaHuUi
1 IPOCHO yUUTeIsl, IpUBIIC-
YEHUIO UX BHUMAaHHSA K 00-
CyXJIaeMoii Ha ypoke uHpop-
Mall{, aKTUBU3ALMH UX TI0-
3HaBaTEJIbHOM NESTENbHOCTH;
[Toby-xnenne obyqaromuxcs
co0JoaaTh Ha ypoke oolwe-
HPUHSTHIE HOPMBI ITOBEE-
HUS, TpaBUiIa OOIIEHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIMIEL y4eOHOH TUCTIH-
IUTMHBI ¥ CAMOOPTaHU3AIHN;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI H/MIH PaOOTHI




B Iapax, KOTOPbIE CTUMYJIU-
PYIOIIMX MTO3HABATENBHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JIeHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanue ycnoBuit aiist hop-
MHUPOBaHUS Y 00y4aIOMInXCs
HaBBIKOB CAMOCTOSATEIILHOT'O
pelieHrs TEOPETUUYECKON
poOIEMBI;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB ITyOJIUYIHOTO BBI-
CTYIUICHHA NIEpEe]] ayAUTO-
pHeii, apryMeHTHPOBaHUs U
OTCTaMBaHUsI CBOCH TOUKH
3peHus;

TToBTO-
peHue,

IToBTOpEHKME OCHOBHBIX
MOHSTUN U METOJIOB KYp-

Bbubnuoreka
[HOK
https://m.edso

YcraHoBIEHNE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
MIMMHCS, CTIOCOOCTBYIOLTHX
NO3UTUBHOMY BOCIPHUSTHIO




000011e-
HUE
3HAHUHI

coB 7 ¥ 8 kiaccoB, 0000-
IIICHUE 3HAHUU

o.ru/7f417e18

00yyJaromuMucs TpeOOBaHUH
Y IPOCKO yUHTEIs, IPHUBJIIE-
YEHUIO UX BHUMaHHUSA K 00-
cy’kaaemoii Ha ypoke uHpop-
MallMu, akKTUBHU3alluX UX I10-
3HaBaTEIbHOMN NESTENbHOCTH;
[ToOy-xnenne obydaronuxcs
co0JIF0IaTh Ha ypOKe 00IIIe-
MIPUHSATHIE HOPMBI TTOBEIE-
HUS, TIpaBUIa OOIICHUS CO
CTapuIMM1 U CBEPCTHUKAMHU,
MIPUHLMIEL y4eOHOW AUCIIH-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI M/HIH PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX [TO3HABATENIEHYIO
MOTHBAIIMIO, TAIOT BO3MOXK-
HOCTb IPUOOPECTH OTIBIT Be-
JICHUSI KOHCTPYKTHBHOTO
JIasora;

Cosnanue ycinoBuii 1yist Gop-
MHPOBaHUs y 00ydalomuxcs




HaBBIKOB CaMOCTOSITEIbHOTO
PELICHUS TEOPETUIECKOM
PpOOIEMBI;

Coznanue ycnmoBuit aiist hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHA TIEpE]] AyAUTO-
puel, apryMeHTUPOBaHUs U
OTCTauBaHUsI CBOCH TOUKH
3pEHHUS;




9 KJIACC

BEKTOPA.
CkansipHO€ IpOU3BE/IEHUE
BEKTOPOB, €ro MpUMeHe-
HUEC IJIA HAaXOXKXACHUA NJINH

Haunwme- ONEeKTpOH-
HOBaHUE HbIe (-
KomnuectBo DJeMeHTHI peanu3aluu pa-
Ne | paznenos poBBIE) 00- N
OcHoBHOE coaepkaHue aKazeMuue- 6oueli mporpaMMbl BOCIIH-
n/m | uTeM pasoBarelib-
CKHMX 4acOB TaHUSA
po- HBIE pe-
IpaMMBbl CypChI
1 Bektops! | OnpeneneHue BEKTOPOB, 12 VY cTaHOBIICHUE TOBEPUTEIIb-
CIIOKEHHE U Pa3HOCTH BEK- HBIX OTHOLICHHI C 00y4aro-
TOPOB, YMHOXKEHHE BEK- IMIMMHCS, CTIOCOOCTBYIOIHX
Topa HA YUCIIO. H(6)31/ITI/IBHOMy BOCHngHTI/IIO 5
DU3NYECKUN U TEOMETPU- Bubinoreka | OO AOMMHUMHCH TPEOOBAHHIL
o Y IPOCBHO yUHTEINs, IPHUBJIIE-
YECKHUU CMBICIT BEKTOPOB. LIOK
P h ) d YEHHUIO X BHUMAaHM K 00-
a3JI0KEHUE BEKTOPA 110 tps//m.eds | oyyenaemoit Ha ypoke HudOp-
JIIBYM HEKOJUIMHEAPHBIM oo.ru/7f41al MAIHH, AKTHBH3AIHAN HX T10-
BekTopam. KoopauHatsr 2c

3HABATEIHLHOM JICSITENbHOCTH;
[Toby-xnenne obyqaromuxcs
co0JIF01aTh Ha yPOKe 00IIIe-
NPUHSTHIC HOPMBI ITOBEIE-
HUS, TIpaBUIIa OOIICHUS CO




U YIJIOB.

Penrenue 3anad ¢ momo-
b0 BEKTOPOB.
[IpuMeHeHne BEKTOpOB
JUISL pellieHUs 3a/1a4 KHUHe-
MaTHUKU 1 MEXaHUKH

CTapIIMMHU U CBEpCTHUKAMH,
NPUHIMIE y4eOHOH Tucuu-
IJIMHBI U CaMOOPraHU3alvy;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PabOTHI
B [Iapax, KOTOPbIE CTUMYJIH-
PYIOIINX ITO3HABATEIHHYIO
MOTHBALMIO, 1al0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JEHHSI KOHCTPYKTUBHOTO
J1ajora;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00y4aromuxcs
HaBBIKOB CaMOCTOSITEITEHOTO
peuIeHUs TEOPETUIECKOU
npoOIeMsl;

Coznanwue ycmoBuit 11 hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOECH TOUKHU
3peHus;




Hexap-
TOBBI KO-
opau-
HAaTHhI HA
IIOCKO-
CTHu

JlekapToBbI KOOPAMHATHI
TOYEK Ha IUIOCKOCTH.
YpaBHeHue npsamoit. Yrio-
BOM KOA(PHUIIMEHT, TaH-
I'€HC yIJia HaKJIOHA, Iapa-
JIEJIbHBIE U NIEPIECHIUKY-
JISIpHBIE NPSMBIE.
YpaBHEHHE OKPYKHOCTH.
Haxoxenne koopauHar
TOYEK [epECEUEHUs
OKPY>KHOCTHU U TIPSIMOM.
Meto KoOpauHAaT npu pe-
HIEHUU T€OMETPUUYECKUX
3ajad.

Hcnons3zoBanue Merona
KOOpJIMHAT B IIpaKTUye-
CKHX 3a/1auax

bubnuoreka
LHOK
https://m.eds
oo.ru/7f41al
2c

YcTaHOBJICHHE JOBEPUTEh-
HBIX OTHOIIEHUH ¢ 00ydaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
o0yJaronMucs TpedoBaHMi
U TIPOCHO YUHUTEIs, IPUBIIC-
YCHHIO UX BHUMAaHUS K 00-
Cy’KaaeMoii Ha ypoke uH(pOop-
MaI[i¥, aKTUBU3ALUH UX T10-
3HABATEJIbHOMN JICATEIBHOCTH;
[ToGyxneHne o0ydaronmxcs
coOJFOIaTh Ha ypOKe o0IIIe-
MIPUHSITHIC HOPMBI [TOBEJIC-
HUS, TIpaBUIIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHIINIIBI Y4€OHOH AUCIIH-
TUTMHBI U CAMOOPTaHU3alliH;
[IpumeneHue Ha ypoke rpyI-
ITOBOW PaOOTHI W/ PabOTHI
B Iapax, KOTOPbIC CTHMYJIH-
PYIOIIUX IMO3HABATEIBHYIO




MOTHBALIHIO, AAIOT BO3MOX-
HOCTb IPUOOPECTH OIIBIT Be-
JEHHSI KOHCTPYKTUBHOTO
JIMasora;

Co3pmanue ycnoBuit 1iis ¢pop-
MHUPOBaHHUSA Y 00YYatOLIHXCsI
HABBIKOB CaMOCTOSITEITLHOTO
peuIeHUs TEOPETHIECKOU
poOIeMBl;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUs U
OTCTAMBAaHUS CBOECH TOUKHU
3peHus;

Tpuro- OmnpeneneHyue TPUroHoO- 16 Bubmuoreka | YCTaHOBIIEHHUE JOBEPUTEIb-
HOMET- METpUYECKHUX (QDyHKIUH yT- [IOK HBIX OTHOLICHHUH ¢ 00yYaro-
pusl. noB ot 0° 10 180°. https://m.eds ITAMUCS, CTIOCOOCTBYFOIITHX
Teo- Kocunyc u cuHyc npsmoro 00.ru/7f41al | MOSUTHBHOMY BOCHPUATHIO
peMbl ¥ Tynoro yria. Teopema 2c oyuatomMucs Tpebosanuit




KOCHUHY-
COB H CH-
HYCOB.
Pemrenne
Tpe-
YTOJIbHU-
KOB

KocuHycoB. (O000mEHHAs)
TeopemMa CUHYCOB (C paau-
YCOM OIHUCAHHOU OKPY K-
HocTH). Haxoxxnenue uinH
CTOPOH M BEJIMYHH YTJIOB
TPEYTOJIbHUKOB.

dopmyJia IWIomaau Tpe-
YrOJIbHHKA Yepe3 IBE CTO-
POHBI U YTOJI MEXY

HuMHU. opmyJia MIomaan
YEeThIPEXYTOJIbHUKA YEPE3
€ro JIMaroHajIu U yroiu
MEXy HUMH.
[IpakTHueckoe mpumeHe-
HUE JJOKA3aHHBIX TEOPEM

1 IPOCHO yUUTeIIs, IpUBIIC-
YEHUIO UX BHUMaHHUA K 00-
cy’kKIaeMoit Ha ypoke uH)op-
MaIlliH, aKTUBU3AINHN HX T10-
3HaBaTEIbHOM ESITENBHOCTH;
[ToGyxneHune o0y4arommxcs
co0ro1aTh Ha YpOKe o01I1e-
NPUHSATBIE HOPMBI [TOBEE-
HUS, IPaBUIIa OOILEHHS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCTIn-
IUTMHBI ¥ CAMOOPTaHU3alNH;
[Ipumenenue Ha ypoke rpym-
MTOBOW PaOOTHI W/ PaboTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATENIBLHYIO
MOTHBAIIMIO, AIOT BO3MOXK-
HOCTb TPUOOPECTH OTIBIT Be-
JICHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycrmoBuit mist hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO




pelIeHus TeopeTndecKon
IPOOIIEMBI;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEPE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOEU TOUKU
3peHus;

[Tpeo6-
pas3oBa-
HHE
oJ10-
ousl.
Mertpu-
YecKHe
COOTHO-
HICHUS
B OKPYX-
HOCTH

[TousiTHe 0 npeobpazoBa-
HHUHU HOL00US.
CoOTBETCTBEHHBIE JJ1E-
MEHTHI TIOJIOOHBIX (UTYP.
Teopema o mpousBeneHUN
OTpE3KOB XOpJ, TeopeMa O
IIPOU3BENIEHNN OTPE3KOB
CEeKYyIIHX, TeOpeMa O KBaJ-
pare kacarenbHOU. [Ipume-
HEHHE B PEIICHUU TeOMET-
pPHUECKUX 33Ja4
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Bbubnuoreka
HOK
https://m.eds
oo.ru/7f41al
2c

YcraHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
IIMMHCS, CTIOCOOCTBYIOLINX
ITO3UTHBHOMY BOCHPHSATHIO
o0yyaromumMucs TpeOoBaHUH
Y NIPOCKHO yUHTeINs, pHUBJIIE-
YEHHIO UX BHUMAaHUS K 00-
CyXJIaeMoii Ha ypoke uHop-
Malliy, aKTUBU3aLUU UX T10-
3HABATEJIBHOMN JCATEIIHFHOCTH;
[oOyxenune o0yyaromuxcs
co0JII0aTh Ha ypoKe oOle-




MIPUHSATEIE HOPMBI TTOBEIe-
HHSI, IpaBUJia OOLIEHUS CO
CTapILIUMH U CBEPCTHUKAMH,
NPUHIIMIBI y4eOHOH TUCIIn-
IUIMHBI ¥ CAMOOPTaHU3allNY;
[Ipumenenue Ha ypoke rpym-
MOBOM pabOTHI W/MUIK PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX MO3HABATENIBLHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT Be-
JeHUS1 KOHCTPYKTHBHOTO
JMajora;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO
PELIEHUs TEOPETUIECKOM
npo0IeMBl;

Co3pnanue ycnoBuit 1is ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HABBIKOB ITyOJIHMYHOTO BbI-
CTYIUICHHA NIEpe]] ayAUTO-
pHel, apryMeHTHPOBaHHS U




OTCTauBaHHUS CBOCH TOUKU
3pCHUA,

IIpa-
BUJIbHBIC
MHOI'0-
YIroJib-
HHKH,
Hnuna
OKPY K-
HOCTH B
IJIOIIA b
Kpyra.
Brrunc-
JICHUE
IUIOMIA-
neu

IIpaBunbHBIE MHOIO-
YTOJIbHUKH, BBIYMCIICHUE
UX 3JIEMEHTOB. YHcio m u
JUIMHA OKPYKHOCTH.
JlnuHa nyru OKpyKHOCTH.
Pannannas mepa yria.
ITnomane kpyra u ero aie-
MEHTOB (CEKTOpa U Cer-
MeHTa). Beruncnenue mio-
mazaei Guryp, BKIOYaL0-
IIUX DJIEMEHTHI KpyTa

bubanoreka
LHOK
https://m.eds
oo.ru/7f41al
2c

YcTaHOBIEHHE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00yyaro-
ITAMHCS, CTIOCOOCTBYFOIIIHX
TIO3UTUBHOMY BOCITPHSITHIO
00yyYaromumMucs TpeOOBaHUH
1 IPOCHO yUUTeIsl, IpUBIIC-
YEHUIO UX BHUMAaHHSA K 00-
CyXJIaeMoii Ha ypoke uHpop-
Mall{, aKTUBU3ALMH UX TI0-
3HaBaTEJIbHOM NESTENbHOCTH;
[Toby-xnenne obyqaromuxcs
co0JoaaTh Ha ypoke oolwe-
HPUHSTHIE HOPMBI ITOBEE-
HUS, TpaBUiIa OOIIEeHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIMIEL y4eOHOH TUcHu-
IUTMHBI ¥ CAMOOPTaHU3AIHN;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI M/MIIH PadOTHL




B Iapax, KOTOPbIE CTUMYJIU-
PYIOIIMX MTO3HABATENBHYIO
MOTHUBALHIO, AAIOT BO3MOX-
HOCTb IPHOOPECTH OTIBIT BE-
JIeHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanue ycmoBuit s hop-
MHUPOBaHUS Y 00yHaIOMuXcs
HaBBIKOB CAMOCTOSATEIILHOT'O
pelieHrs TEOPETUUYECKON
poOIEMBI;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB ITyOJIUYIHOTO BBI-
CTYIUICHHA NIEpEe]] ayAUTO-
pHeii, apryMeHTHPOBaHUs U
OTCTaMBaHUsI CBOCH TOUKH
3peHus;

JBmxe-
HUSA

ITonsTHE O IBYMOKEHUH
mrockoctu. [lapamens-
HBII IIEPEHOC, TOBOPOT U

Bbubaunoreka
HOK
https://m.eds

YcraHoBIEHNE TOBEPUTEIIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
MIMMHCS, CTIOCOOCTBYIOLTHX
NO3UTUBHOMY BOCIPHUSTHIO




IIJIOCKO-
CTH

cummeTpus. Ocu ¥ LEHTPbI
CUMMETPHH.

[Ipocreiine npuMeHEHUs
B PELICHUU 33134

oo.ru/7f41al

2c

00yyJaromuMucs TpeOOBaHUH
Y IPOCKO yUHTEIs, IPHUBJIIE-
YEHUIO UX BHUMaHHUSA K 00-
cy’kaaemoii Ha ypoke uHpop-
MallMu, akKTUBHU3alluX UX I10-
3HaBaTEIbHOMN NESTENbHOCTH;
[ToOy-xnenne obyqaromuxcs
co0JIF0IaTh Ha ypOKe 00IIIe-
MIPUHSATHIE HOPMBI TTOBEIE-
HUS, TIpaBUIa OOIICHUS CO
CTapuIMM1 U CBEPCTHUKAMHU,
MIPUHLMIEL y4eOHOW AUCIIH-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI M/HIH PabOTHI
B T1apax, KOTOPbIE CTUMYJIU-
PYIOLIMX [TO3HABATENIEHYIO
MOTHBAIIMIO, IAIOT BO3MOXK-
HOCTb IPUOOPECTH OTIBIT Be-
JICHUSI KOHCTPYKTHBHOTO
JIasora;

Cosnanue ycinoBuii 1yist Gop-
MHPOBaHUsl y 00ydaromuxcs




HaBBIKOB CaMOCTOSITEIbHOTO
PELICHUS TEOPETUIECKOM
PpOOIEMBI;

Coznanue ycnmoBuit aiist hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHA NIEPE] ayaUTO-
puel, apryMeHTUPOBaHUs U
OTCTauBaHUsI CBOCH TOUKH
3pEHHUS;

IToBTO-
peHue,
0000111E-
HHE, CH-
CcTeEMAaTH-
3aIus
3HAHWUMN

IToBTOpEHNE OCHOBHBIX
IIOHATUI U METOJI0B Kyp-
coB 7—9 knaccoB, 0000-
IIIEHWE U CUCTEMAaTU3alNs
3HaHui. [Ipocreiimme reo-
MeTpuYecKrue QUTYPBI U UX
cBoiicTBa. I3Mepenue reo-
METPUYECKUX BEIUYHH.
TpeyroJbHUKH.
[TapamienbHble U IEPIICH-
JIUKYJISIPHBIE MIPSIMBIE.

bubnuoreka
LHOK
https://m.eds
oo.ru/7f41al
2c

YcTaHOBJICHHE JOBEPUTEIb-
HBIX OTHOIIEHHI ¢ 00yUaro-
ITAMUCS, CTIOCOOCTBYFOIITHX
MIO3UTHBHOMY BOCHIPHUSTHIO
oOydaronmmucs TpeOoBaHuN
1 IPOCHO yUUTEIIs, IPUBJIC-
YEHUIO UX BHUMAHUSA K 00-
CyKaaeMoii Ha ypoke uH(pOop-
MalliH, aKTUBH3AIMK UX I10-
3HABATEIBLHOM ICSATEIILHOCTH;
[ToOy>xnenne o0yyaromuxcs




Oxpy>KHOCTb U KpyT. I'eo-
METPUUYECKHE TIOCTPOCHUS.
Vsl B OKpykHOCTU. Brin-
CaHHbBIC U ONIMCAaHHBIC
OKPYKHOCTU MHOTOYIOJIb-
HUKOB.

IIpsiMast 1 OKpy>KHOCTb.
UYeTpipéxyronbHuku. Briu-
CaHHbBIE U ONIMCAHHBIE Ye-
THIPEXYTOJIbHUKH.
Teopema Iludaropa u
HayaJjia TPUTOHOMETPUH.
Pemenue obumx Tpe-
YTOJIbHHUKOB.

IIpaBriIbHBIE MHOTOYTOJIB-
Huku. [IpeobpazoBanus
IUIOCKOCTH. [IBHKEHMS.
[Tonobue. Cummerpus.
IImomans. Beruucienue
wromaneit. Inomanu no-
JOOHBIX (QUryp.

co0oaaTh Ha ypoke oolwe-
NPUHSTHIE HOPMBI [TOBEE-
HUS, TIpaBUIa OOIIECHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHLUIB yueOHOH TUCIH-
IUTMHBI M CAMOOPTaHU3aLHH;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PadOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOLIMX [T03HABATENBHYIO
MOTHBAIUIO, Tal0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JIeHUSI KOHCTPYKTHBHOTO
JMajiora;

Cosznanue ycnoBuii st Gop-
MHUPOBaHUS y 00y4aromuxcs
HaBBIKOB CAMOCTOSTENILHOTO
peuIeHUs TEOPETUUECKOU
npoOIeMsl;

Coznanwue ycmoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB ITyOJIMYHOTO BbI-




JlexapToBbI KOOpAUHATHI
Ha MJIOCKOCTH.
Bekrtopsl Ha n1ockocTH

CTYIUICHUS TIepe]] ayaAUTO-
pHeii, apTyMEHTHPOBAHUS U
OTCTaWBaHHUs CBOCH TOUKH
3peHUS;




TEMATHYECKOE INTAHUPOBAHUEHU YYEBHOT'O KYPCA «BEPOATHOCTD U CTATH-

CTHUKA»
7 KIIACC
Haume- DIEeKTPOH-
HOBaHHE HbIe (-
Ne | pasme- KomnuectBo POBBIC) 00- BHeMVeHTLI pean3anuu pa-
OcCHOBHOE coziepxKaHue aKajeMuue- 004eil mporpaMMbl BOCTIH-
n/r | JIOB | paszoBaTesb-
CKHX 4acOB TaHUS
TEM Ipo- HBIE pe-
TPaMMBI CypChI
1 IIpen- IIpencraBneHre NaHHBIX B 7 Y CTaHOBJIEHUE JI0OBEPUTEITb-
craBie- | Tabmuuax. [IpakTudeckue HBIX OTHOLICHHI ¢ 00y4ato-
HHE JaH- | BHIYUCIIEHHUS 110 TaOard- IMMACS, CTIOCOOCTBYIOMIMX
HEIX HBIM JaHHBIM. M3BIIcueHe bubnuoTeka | nosuTMBHOMY BOCHIPHATHIO §
Y MHTEpHnpeTanus Tabauy- ﬁ?K// d I(/)I?qjézgmﬁf:ﬂzp 26(:;?:14
HbIX TaHHBIX. [IpakTHye- _p—oo.ri /7;1165; quI;}o I/IXyBHI/IMaH’I/I ;{pK 06-
ckas pabora de CyX1aeMoii Ha ypoke HHPOp-
«Tabnuupn). o Malli1, aKTUBM3AI[MU UX I10-
Fpaq)I/I‘IGCKOG npeacTraBiic- 3HABATCIBHOMN JIESITEIHLHOCTH,
HHU€ JaHHBIX B BUIE KPYyro- [Tobyxenne obyqaromuxcs




BBIX, CTOJIOMKOBBIX (CTOJIO-
4aThIX) AMarpamm. YteHue
Y TIOCTPOEHUE IUArPaMM.
[Tpumepsr nemorpaduue-
ckux auarpamm. [Ipakru-
yeckas padora «/{ua-
rpaMMBbD»

co0oaaTh Ha ypoke oolwe-
NPUHSTHIE HOPMBI [TOBEE-
HUS, TIpaBUIa OOIIECHUS CO
CTapIIMMH{ U CBEPCTHUKAMH,
MIPUHLUIB yueOHOH TUCIH-
IUTMHBI ¥ CAMOOPTaHU3alNH;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PadOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOLIMX [T03HABATENBHYIO
MOTHBAIUIO, Tal0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JIeHUSI KOHCTPYKTHBHOTO
JMajiora;

Cosznanue ycnoBuii st Gop-
MHUPOBaHUS y 00yUaIOMuXCs
HaBBIKOB CAMOCTOSTEIILHOTO
peuIeHUs TEOPETUUECKOU
npoOIeMsl;

Coznanwue ycmoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB ITyOJIMYHOTO BbI-




CTYIUICHUS TIepe]] ayaAUTO-
pHeii, apTyMEHTHPOBAHUS U
OTCTaWBaHHUs CBOCH TOUKH
3peHUS;

Omuca-
TeIbHas
cTaTu-
CTHKa

Yucnoseie HaObopw1. Cpei-
Hee apudmMeTuyeckoe.
Menunana 41ciI0BOro
Habopa. Y cTOHYMBOCTH Me-
JTUaHBI.

[IpakTuyeckas padora
«CpenHue 3HaYEHU».
Haubosnbiiee n HauMeHb-
11ee 3Ha4Y€HUs YUCIOBOTO
Habopa. Pa3zmax

Bbubnuoreka
[HOK
https://m.eds
o0o.ru/7f415f
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YcraHoBI€HUE JOBEPUTEIb-
HBIX OTHOIIEHUH ¢ 00yJaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
obyJaronuMucs TpedoBaHmit
U TIPOCHO YUUTEIIs, IPUBJIC-
YEHHUIO UX BHUMaHH K 00-
CyX1aeMoit Ha ypoke uHpop-
MaIuu, aKTUBH3AIUN UX I10-
3HABATENILHOM EITENLHOCTH;
[ToOyxnenune odyvaromuxcs
coOJTr01aTh Ha YpOKe o0T1IIe-
MIPUHSATHIC HOPMBI TIOBE/IE-
HUS, TIpaBUIia OOIICHUS CO
CTapIIMMU U CBEPCTHUKAMH,
MPUHIUIIBI y4eOHOHU TUCITH-
TUTMHBI 1 CAMOOPTaHM3allHH;




[Ipumenenue Ha ypoke rpym-
MOBOH pabOTHI W/WiH PabOTHI
B Iapax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATENHLHYIO
MOTHUBAIIUIO, TAIOT BO3MOXK-
HOCTB IPHOOPECTH ONBIT Be-
JICHUs] KOHCTPYKTHBHOTO
JMasora;

Co3pmanue ycnoBuit ais ¢pop-
MHUPOBAHUS Y O0YYaIOLIUXCS
HaBBIKOB CAMOCTOSITEIILHOTO
pELICHHS TEOPETHYECKON
POOIIEMBI;

Coznmanune ycnoBuit st hop-
MHUPOBaHUS Y 00yUaIOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHS IIepel ayJUTO-
puel, apryMeHTUPOBaHUS U
OTCTaMBaHUsI CBOCH TOUKH
3pEeHHUS;




Cnyuaii-
Hasl u3-
MEHYH-
BOCTh

CrnyyaitHasi ”3BMEHUYHUBOCTD
(mpumepsr). Yactora 3Ha-
YEHUI B MACCUBE JIAHHBIX.
I'pynnuposka. I'ucro-
TPaMMBI.

[TpakTrueckas pabota
«Cnyuaiinast U3MEHYH-
BOCTb»

bubanoreka
LHOK
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YcraHOBIeHUE TOBEPUTEIb-
HBIX OTHOLICHUH ¢ 00y4aro-
ITAMUCS, CTIOCOOCTBYFOIIIHX
MIO3UTUBHOMY BOCITPHSITHIO
00yYaromumMucs TpeOOBaHUH
1 IPOCHO yUUTEIsl, IpUBIIE-
YEHUIO NX BHUMaHHSA K 00-
CyXIaeMoii Ha ypoke uH(op-
Mal{, aKTUBU3ALMH UX T10-
3HABATEJILHOM NESTENbHOCTH;
[ToOy-xnenne obydaronuxcs
co0IoaaTh Ha ypoke ool1we-
HPUHSTHIE HOPMBI ITOBEE-
HUS, IpaBUIa OOIIEHHS CO
CTapIIUMH U CBEPCTHUKAMH,
NPUHIKIBEL y4eOHOH TUcTu-
IUIMHBI ¥ CAMOOPTaHU3aLlUY;
IIpuMeHeHue Ha ypoke rpyn-
NOBOM pabOTHI M/MIH PabOTHI
B T1apax, KOTOpbIE CTUMYJIU-
PYIOLIMX MMO3HABATENIHLHYIO
MOTHUBAIIMIO, IAIOT BO3MOXK-




HOCTB IPHOOPECTH ONBIT Be-
JIEHHSI KOHCTPYKTUBHOTO
JManora;

Coznanue ycnmoBuit aiist hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HAaBBIKOB CaMOCTOSITEILHOTO
peLIeHUs TEOPETUUECKON
poOIEMBI;

Co3pmanue ycnoBuit 1is ¢pop-
MHUPOBAHUS Y O0YYaIOLIUXCS
HABBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEpEe]] Ay AUTO-
pHe, apryMEHTUPOBaHUS H
OTCTaWBaHUS CBOCH TOUKHU
3peHus;

Bsene-
HHUE B
TEOPHUIO

rpadoB

I'pad, BepmmHa, pedpo.
[IpencraBnenue 3aaa4u ¢
nomo1isio rpada. CreneHp
(BaJICHTHOCTB) BEPIITUHBI.
Yucno pédep u cymmapHas
cTerneHb BepiuH. [lens u

bubnuoreka
HOK
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YcraHoBIEHNE TOBEPUTEIb-
HBIX OTHOIICHUH ¢ 00y4aro-
IIUMHUCS, CIIOCOOCTBYFOIIUX
MO3UTUBHOMY BOCHPHATHIO
00yJaromMucs TpeOoBaHu
U TIPOCHO YyUUTEIIsl, PUBJIC-




k. IlyTe B rpade.
[IpencraBienue o CBI3HO-
ctu rpada. O6xox rpada
(oiimepoB nyTh). [Ipencras-
JeHrue 00 OpUeHTHPOBAH-
HBIX Tpadax

YEHUIO UX BHUMaHHA K 00-
CyXzIaeMoii Ha ypoke uHpop-
MalyH{, aKTUBU3ALMH UX TI0-
3HABATEJIbHOMN JACATEIIHFHOCTH;
[oOyxneHre o0yJarommxcs
co0oaaTh Ha ypoke oolwe-
NPUHSTHIE HOPMEI ITOBE/IE-
HUsI, TIpaBUIia OOIIEHNUS CO
CTapILIUMH U CBEPCTHUKAMH,
IIPUHLMIIBI y4eOHON ANUCIIH-
TUTMHBI ¥ CAMOOPTaHU3aIINY;
[Ipumenenue Ha ypoke rpym-
MOBOH pabOTHI W/WiH PabOTHI
B TIapax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATEIHLHYIO
MOTHBAIIMIO, 1AIOT BO3MOXK-
HOCTb IPUOOPECTH OIIBIT Be-
JICHUs] KOHCTPYKTHBHOTO
JMajora;

Coznanwue ycmoBuit 1uis Gop-
MHPOBaHUS y 00y4arOMINXCs
HaBBIKOB CAMOCTOSITEIILHOTO
PELICHUS] TEOPETUIECKOM




poOIeMBI;

Coznanwue ycmoBuit s hop-
MHUPOBAHUS Y 00YYatOLIUXCSI
HAaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHHS Nepe]] ayauTo-
pueil, apryMeHTUPOBaHUS U
OTCTaMBaHUS CBOEU TOUKHU
3peHus;

Beposit-
HOCTb U
4acToTa
cIy4aii-
HOTO CO-
ObITHS

CrnyualiHbli ONBIT U CITY-
yaiiHoe coObITHE. Bepost-
HOCTb U 9aCTOTA COOBITHS.
Ponb ManoBeposTHBIX U
MPaKTUYECKH JIOCTOBEP-
HBIX COOBITUI B IPUPOJIE U
B 0o0O1ecTBe. MoHeTa u ur-
panbHasi KOCTh B TEOPUU
BEPOSITHOCTEM.
[TpakTiueckas pabota
«YacToTa BBIITaIEHUS
opJia»

Bbubnuoreka
HOK
https://m.eds
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YcraHOBIEHNE TOBEPUTEIb-
HBIX OTHOIIEHUH ¢ 00y4aro-
LIMMUCS, CIOCOOCTBYIOIIUX
HO3UTUBHOMY BOCIIPUSTHIO
oOydaronmmucs TpeOoBaHuH
Y IPOCKO yUHTeINs, IpHUBJIIe-
YEHUIO UX BHUMaHHUSA K 00-
Ccy’KIaeMoit Ha ypoke uH)Op-
Mallu, akTUBHU3alluH UX I10-
3HaBaTEIbHOM NESTEIBHOCTH;
[Toby-xnenne obyqaromuxcs
co0JIF01aTh Ha ypOKe 00IIIe-
NPUHSATHIE HOPMBI [TOBEE-
HHsI, IpaBUJia OOLIEHHUS CO




CTapIIMMHU U CBEpCTHUKAMH,
NPUHLIMIE y4eOHOH Tucuu-
IJIMHBI U CaMOOPraHU3alvy;
IIpuMeHeHue Ha ypoke rpyn-
MOBOM PabOTHI H/HIH PabOTHI
B [Iapax, KOTOPbIE CTUMYJIH-
PYIOIINX ITO3HABATEIHHYIO
MOTHBALMIO, 1al0T BO3MOXK-
HOCTb IPHOOPECTH ONBIT Be-
JEHHSI KOHCTPYKTUBHOTO
J1ajora;

Co3pmanue ycnoBuit 1is ¢pop-
MHUPOBaHUs y 00ydaromuxcs
HaBBIKOB CaMOCTOSITEITEHOTO
peuIeHUs TEOPETUIECKOU
npoOIeMsl;

Coznanwue ycmoBuit 11 hop-
MHUPOBaHUS Y 00yUalOMINXCs
HaBBIKOB ITyOJIMYHOTO BBI-
CTYIUICHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUS U
OTCTaMBAaHUS CBOECH TOUKHU
3peHus;




00600-
HIEHUE,
KOH-
TPOJIb

[IpencraBnenue qaHHBIX.
OmnucarenbHas CTaTH-
ctuka. BeposTHOCTh city-
YalHOro COOBITHS

bubnuoreka
LHOK
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YcTaHOBJICHHE JOBEPUTEh-
HBIX OTHOIIEHUH ¢ 00ydaro-
HIMMHUCS, CIIOCOOCTBYFOIIUX
[TO3UTHBHOMY BOCHPHUSTHUIO
o0yJaronMucs TpedoBaHMi
U TIPOCHO YUHUTEIs, IPUBIIC-
YCHHIO UX BHUMAaHUS K 00-
Cy’KaaeMoii Ha ypoke uH(pOop-
MaI[i¥, aKTUBU3ALUH UX T10-
3HABATEJIbHOMN JICATEIBHOCTH;
[ToGyxneHne o0ydaronmxcs
coOJFOIaTh Ha ypOKe o0IIIe-
MIPUHSITHIC HOPMBI [TOBEJIC-
HUS, TIpaBUIIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMH,
MIPUHIINIIBI Y4€OHOH AUCIIH-
TUTMHBI U CAMOOPTaHU3alliH;
[IpumeneHue Ha ypoke rpyI-
ITOBOW PaOOTHI W/ PabOTHI
B Iapax, KOTOPbIC CTHMYJIH-
PYIOIIUX IMO3HABATEIBHYIO




MOTHBALIHIO, AAIOT BO3MOX-
HOCTb IPUOOPECTH OIIBIT Be-
JEHHSI KOHCTPYKTUBHOTO
JIMasora;

Co3pmanue ycnoBuit 1yis ¢pop-
MHUPOBaHUS Y 00YYatOLIHXCSI
HABBIKOB CaMOCTOSITEITLHOTO
peuIeHUs TEOPETHIECKOU
poOIeMBl;

Coznmanune ycimoBuit miist hop-
MHUPOBaHUS Y 00yUaIOMIUXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUIEHHA NIEpE]] Ay AUTO-
puei, apryMEHTUPOBaHUs U
OTCTAMBAaHUS CBOECH TOUKHU
3peHus;

8 KUIACC
No
o Haumeno OcHoBHOE cosiepkaHue KonuyectBO | DieKTpoH- | DJIEMEHTHI peanu3aiuu




BaHUE pa] akagemude- | Hble (uug- | paboueit mporpaMMbl BOC-
JIETIOB U CKHX 4acOB POBBIC) 00- | MUTAHUSA
TEM IpO- pa3oBaTelib-
rpaMMbI HBIE pe-
Cypchl
IToBtO- | IIpencraBiieHue JaHHBIX. 4 VY CcTaHOBJIICHUE JOBEPHUTEIb-
peHue OrnucarenpHas CTaTUCTUKA. HBIX OTHOLICHHH ¢ 00yqaro-
kypca 7 | CiyyaliHast ”BMEHYMBOCTb. IMMHUCS], CIOCOOCTBYFOLIMX
kimacca | CpeaHue YHCIIOBOTrO TOSUTHBHOMY BOCHPUATHIO
HaGopa. oOyJaronmmrcs TpeOoBaHUN
Cayuaiinsie coObITHS. Be- BuGmotexa | 1 "POCPO YHHTE, NpHBIC-
YEHUIO UX BHUMaHUS K 00-
POSITHOCTH U YaCTOTBHI. [HOK Cy/KIACMOI Ha YDOKE HH-
Knaccuueckne moaenu Teo- https://m.eds (OPMAIIHH, AKTHBH3AIHH KX
PHUH BEpOSITHOCTEM: MOHETa I(ELW [103HABATEBHOM JeATETHHO-

" UrpajibHas KOCTb

CTH;
[ToOy>xnenne oOydarontuxcs
co0Iro1aTh Ha YpOKe o01Ie-
MIPUHSATHIC HOPMBI TIOBE]IE-
HUSI, IPaBUIIA OOIIEHHUS CO
CTapUIMMH U CBEPCTHUKAMH,




NPUHIMIEL y4eOHOH Tucuu-
IUIMHBI ¥ CAMOOPTaHU3aLINY;
[IpumeHeHue Ha ypOKe TpyI-
MOBOM pabOTHI U/MiH pabOTHI
B Mapax, KOTOpPbIE CTUMYJIH-
PYIOIIUX MTO3HABATEIBHYIO
MOTHBALIMIO, Tal0T BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JeHUS1 KOHCTPYKTUBHOTO
JMajora;

Coznmanue ycioBuit ais hop-
MHUPOBAHUS Y 00yYaIOIINXCS
HaBBIKOB CAMOCTOSTEILHOTO
peLIeHMs TEOPETHYECKON
npo0IeMsr;

Co3pmanue ycnoBuit 11 ¢pop-
MHUPOBaHUS y 00y4Jaromuxcs
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIJIEHHS NEpe]] ayJUTO-
pHel, apryMeHTHPOBaHUS U
OTCTaMBaHUS CBOEU TOUKHU
3peHus;




Omnmuca-
TeNbHAas
cTaTH-
CTHKA.
Paccen-
BaHHE
JAHHBIX

Otknonenus. Jucnepcust
yucioBoro Habopa. Cran-
JApTHOE OTKJIOHEHUE YHC-
noBoro Habopa. [ua-
rpaMMBbl pacCeHBaHUS

Bubnuoreka
HOK
https://m.eds
00.1u/7f417f
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YcTraHOBNIEHNE TOBEPUTENb-
HBIX OTHOIICHUI ¢ 00y4aro-
IITUMUCS, CIIOCOOCTBYIOIIHX
MO3UTUBHOMY BOCIIPHUSITHIO
obyuaronumucs TpedoBaHuit
Y IPOCKO yUuHUTeNs, IpUBIIE-
YEHHUIO NX BHUMaHHSA K 00-
Cy’KJ1a€MOH Ha YPOKE UH-
(dbopmaLuy, aKTUBU3aLUU HX
NI03HABATEIILHON JIeSTEIBEHO-
CTH;

[ToOy>xneHne o0yyarommxcs
co0JIro/1aTh Ha ypOKe o0IIIe-
NPUHSTHIC HOPMBI ITOBE/IE-
HUSI, IPaBUIIa OOIEHHUS CO
CTapILIMMH U CBEPCTHUKAMH,
NPUHLMIEI y9eOHOM Inciu-
TUIMHBI ¥ CAMOOPTaHU3AIINY;
[TpumeHenue Ha yPOKE IpyII-
MOBOM pabOTHI W/WiH PabOTHI
B TIapax, KOTOPbIE CTUMYJIU-
PYIOLIMX MMO3HABATEIHHYIO




MOTHBALIMIO, 1al0T BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JIEHHSI KOHCTPYKTUBHOTO
JTAaJIora;

Co3nanue ycnoBult 11 ¢pop-
MHUPOBAHUS Y 00yYaIOIINXCS
HABBIKOB CaMOCTOSITETILHOTO
peLIeHNs TEOPETUYECKON
npoOIeMBl;

Coznmanue ycioBuid s Gop-
MHUPOBaHUS Y 00y4aIOMINXCs
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIIJIEHHS NIEpE]] ayJUTO-
puel, apryMeHTHUPOBaHUS U
OTCTaMBaHUS CBOEU TOUKHU
3peHus;

Mimuo-
JKeCcTBa

MHoOecTBO, IMOJIMHOKE-
cTBO. Onepaluu HaJl MHO-
’KecTBaMU: 00beJUHEHHE,

NEPECCUCHUC, NOIMOJIIHCHUC.

CaoiicTBa onepanui Haj

bubanoreka
HOK
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YcraHOBIEHUE TOBEPUTEIIb-
HBIX OTHOLIECHUH ¢ 00y4aro-
IIAMHCS, CTIOCOOCTBYFOIIINX
MO3UTUBHOMY BOCTIPUSTHIO
oOyyaromumucs TpeOoBaHui




MHOKECTBAMU: TIEpPEMECTH-
TEJIFHOE, COYETaTEIbHOE,
pacrpenenuTesbHOe, BKITIO-
YEHUS.

I'paduueckoe mpencrasie-
HHE MHOXKECTB

Y IPOCKO yUUTeNs, IpUBIIE-
YEHWIO WX BHUMAaHUS K 00-
CyXJaeMOi Ha ypOKe UH-
(bopmanum, akTHBU3AIUH UX
MMO03HABATEILHON NeITEIILHO-
CTH,

[ToOyxnenune oObyvaromuxcs
co0JIr0/1aTh Ha yPOKe 00IIIe-
MIPUHATHIE HOPMBI TIOBE]IE-
HUs, IPaBHIIa OOIIIEHUS CO
CTapIIUMH U CBEPCTHUKAMH,
MIPUHLUIIBI y9eOHOH THUCITH-
TUTMHBI U CAaMOOPTaHU3aIHH;
IIpuMeHeHue Ha ypoke rpyI-
MOBOH pabOTHI M/HITH PabOTHI
B Mapax, KOTOPbIC CTHMYJIH-
PYIOIINX MTO3HABATEIHHYIO
MOTHUBAIIHIO, IAIOT BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JIEHHs] KOHCTPYKTUBHOTO
JTAAJIora;

Cosznanuvie ycioBuit st hop-
MHUPOBaHUs Y 00yUaIOIIHXCS




HaBBIKOB CaMOCTOSITETILHOTO
PeLIeHUs] TEOPETUIECKOM
MPOOIIEMET;

Coznmanue ycioBuit aiis hop-
MHUPOBaHUS Y 00y4aroIINXCs
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIIJICHHS MIEpe]] ayaUTO-
puel, apryMeHTUPOBaHUS U
OTCTauBaHUs CBOEH TOUKHU
3pEHHUS;

Bepo-
ATHOCTD
cIy4aii-
HOTO
coOBI-
TUS

DneMeHTapHble COOBITHSL.
Canyuaiinble coObiTus. ba-
TONPUATCTBYIOLINE JIEMEH-
TapHble coObITHS. Beposr-
HOCTHU COOBITUHA. OTIBITHI €
PaBHOBO3MOXKHBIMHU 3JIe-
MEHTAPHBIMH COOBITHUSAMHU.
Cry4aiiHslii BEIOOD.
ITpakTnyeckas padora
«OTBITBI C pPABHOBO3MOX-

bubnunoreka
HOK
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YcTaHOBIEHUE TOBEPUTETH-
HBIX OTHOIIEHHH ¢ 00yJaro-
ITUMUCS, CTIOCOOCTBYIOIINX
MMO3UTHUBHOMY BOCIIPHUSITHIO
oOyJaronumucs TpeOoBaHUI
U TIPOCHO YUHUTEJIs, IPUBIIC-
YEHUIO UX BHUMaHM K 00-
CYXKIaeMOl Ha yPOKE HH-
(dbopMaIum, akTHBU3ALNN UX
IMO03HABAaTEIBbHOM JACATCIHLHO-
CTH;

[ToOyxaenne oOydarontuxcs




HBIMH 3JIEMEHTAPHBIMU CO-
OBITHSMID)

co0uroaTh Ha ypoke oole-
NPUHSTHIE HOPMBI TTOBEIE-
HUs, IPaBHIIa OOIIIEHUS CO
CTapUIMMH U CBEPCTHUKAMH,
NPUHIMITEL y4eOHOH Tuctu-
IUIMHBI ¥ CAMOOPTAaHU3aLINY;
IIpuMeHeHue Ha ypoke rpyI-
MOBOH pabOTHI M/HIIH PabOTHI
B IIapax, KOTOPbIE CTUMYJIU-
PYIOLIMX IT03HABATEIIEHYIO
MOTHBALIMIO, Tal0T BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JICHUSI KOHCTPYKTHBHOTO
JTAAJIora;

Cosznanvie ycioBuii st Gop-
MHUPOBaHUS Y 00y4aIOIUXCS
HaBBIKOB CAMOCTOSTEILHOTO
peLICHMS TEOPETUYECKOM
npo0IeMsl;

Coznanvie ycrmoBuit i op-
MHUPOBaHUS Y 00yUaIOINXCS
HaBBIKOB ITyOJIMYHOTO BbI-




CTYIICHUSA NIepe] ayauTo-
pueii, apryMEeHTUPOBAHUS H
OTCTaMBaHUS CBOCH TOUKH
3peHUS;

Bgene-
HHE B
TEOPHUIO

rpa¢os

HepeBo. CBoiicTBa aepeBa:
€MHCTBEHHOCTh Iy TH, CY-
[IECTBOBAHUE BUCAYECH BEP-
LIUHBI, CBSI3b MEXK]y YHC-
JIOM BEPIIHMH U YUCIIOM pE-
oep. [IpaBuno ymMHOXKEHUS

Bubnmnorexa
LHOK
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YcraHoBIEHUE JOBEPUTENb-
HBIX OTHOIIIEHUH C 00ydaro-
IIMMHUCS, CIIOCOOCTBYIOIIUX
MO3UTHBHOMY BOCTIPHUSITHIO
obygarorumucs TpedoBaHuUit
Y IPOCKO yUUTEINs, IPUBIIE-
YCHUIO UX BHUMaHHS K 00-
CYX/1aeMOi Ha YpOKe HH-
(dhopmanuu, aKTUBU3AITAN X
MO3HABATEIHLHON JACATEIBHO-
CTH;

[ToOyxnenune obyqaromuxcs
co0J1r0/1aTh Ha YPOKe 00IIIe-
MIPUHSATHIC HOPMBI TTOBEIC-
HUS, TpaBMIIa OOIIEHHUS CO
CTapuIiMMH1 U CBEPCTHUKAMU,
MIPUHLUIIBI yYeOHOH THUCIH-
TUTMHBI ¥ CAMOOPTaHH3aIlNY;




[IpumeHenune Ha ypoke rpyn-
MOBOW pabOTHI U/WiH PabOTHI
B IIapax, KOTOPbIE CTUMYJIU-
PYIOIIMX MTO3HABATEIHLHYIO
MOTHUBAIIMIO, IAIOT BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JICHUs] KOHCTPYKTUBHOT'O
JIMajora;

Co3pmanue ycnoBuit 1y ¢pop-
MHUPOBAHUS Y 00y4aIOIINXCS
HaBBIKOB CAMOCTOSITEILHOTO
PeLlIeHUs] TEOPETUIECKOI
POOIIEMBL;

Coznmanue ycioBuit ais hop-
MUPOBaHUS Y 00yJaIOMINXCS
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIUICHUS IIepes ay JUTO-
puel, apryMeHTUPOBaHUS U
OTCTaMBaHUs CBOCH TOUKH
3pEHHUS;




Cny-
JaiiHbIE
CcOOBI-
THA

[TpoTuBoOTIONOXKHOE COOBI-
tre. J{narpamma Ditnepa.
OObenuHeHne u nepeceye-
Hue coOwiTuil. HecoBmect-
HbIe cOOBITHS. DopMyITa
CJIOKEHUSI BEPOSITHOCTEHA.
IIpaBuI0 yMHOXEHUS BEPO-
SITHOCTEH. Y CJIOBHAs BEPO-
ATHOCTh. He3aBucumsble co-
obiTus. [IpeacraBnenue
CIIy4allHOTO SKCIIEpUMEHTA
B BU/JIE JIepeBa

Bubnuoreka
HOK
https://m.eds
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YcTaHOBJICHHE JOBESPUTEIb-
HBIX OTHOIIICHUH ¢ 00yYaro-
IITUMUCS, CIIOCOOCTBYIOIIHX
MMO3UTHBHOMY BOCIIPHATHIO
obyuaronumucs TpedoBaHuit
Y IpOCh0 yUUTEs, IPUBIIC-
YEHHIO UX BHUMAaHHS K 00-
Cy’KJ1a€MOH Ha YPOKE UH-
(hopmaru, akTHBU3AIUN HX
[MO3HABATEILHON IEATEILHO-
CTH;

[ToOyxnenue odbyvaromuxcs
co0JIro/1aTh Ha ypOKe o0IIIe-
MIPUHSATHIC HOPMBI MTOBEIC-
HUSI, IPaBUIIa OOIEHHUS CO
CTapIIMMH U CBEPCTHUKAMH,
MPUHIMITEI y4eOHOW TUCIIH-
TUTMHBI U CAMOOPTaHU3all1H;
[IpumeHeHue Ha ypoke rpyn-
MOBOM pabOTHI W/WiH PabOTHI
B Iapax, KOTOPbIC CTUMYJIH-
PYIOIIUX MTO3HABATEIBHYIO




MOTHBALIMIO, 1al0T BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JIEHHSI KOHCTPYKTUBHOTO
JTAaJIora;

Co3nanue ycnoBult 11 ¢pop-
MHUPOBAHUS Y 00yYaIOIINXCS
HABBIKOB CaMOCTOSITETILHOTO
peLIeHNs TEOPETUYECKON
npoOIeMBl;

Coznmanune ycioBuii 1 hop-
MHUPOBaHUS Y 00y4aIOMINXCs
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIIJIEHHS NIEpE]] ayJUTO-
puel, apryMeHTHUPOBaHUS U
OTCTaMBaHUS CBOEU TOUKHU
3peHus;

00600-
HICHHE,
KOH-

TPOJIb

HpeﬂCTaBHCHI/IC JaHHBbIX.

OnucarenpbHas CTaTUCTHUKA.

I'pads1. BeposiTHOCTD City-
YaifHOro coObITHA. DJie-
MEHTBI KOMOMHATOPUKHU

bubanoreka
HOK
https://m.eds
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YcraHOBIEHUE TOBEPUTEIIb-
HBIX OTHOLIECHUH ¢ 00y4aro-
IIAMHCS, CTIOCOOCTBYFOIIINX
MO3UTUBHOMY BOCTIPUSATHIO
oOyyaromumucs TpeOoBaHui




Y IPOCKO yUUTeNs, IpUBIIE-
YEHWIO WX BHUMAaHUS K 00-
CyXJaeMOi Ha ypOKe UH-
(bopmanum, akTHBU3AIUH UX
MMO03HABATEILHON NeITEIILHO-
CTH,

[ToOyxnenune obyvaromuxcs
co0JIr0/1aTh Ha yPOKe 00IIIe-
MIPUHATHIE HOPMBI TIOBE]IE-
HUs, IPaBHIIa OOIIIEHUS CO
CTapIIUMH U CBEPCTHUKAMH,
MIPUHLUIIBI y9eOHOH THUCITH-
TUTMHBI U CAaMOOPTaHU3aIHH;
IIpuMeHeHue Ha ypoke rpyI-
MOBOH pabOTHI M/HITH PabOTHI
B Mapax, KOTOPbIC CTHMYJIH-
PYIOIINX MTO3HABATEIHHYIO
MOTHUBAIIMIO, TAIOT BO3MOXK-
HOCTb ITPHOOPECTH OIIBIT Be-
JIEHHs] KOHCTPYKTUBHOTO
JTAAJIora;

Cosznanue ycnoBuii jist hop-
MHUPOBaHUs Y 00yUaIOIIHXCS




HaBBIKOB CaMOCTOSITETILHOTO
PeLIeHUs] TEOPETUIECKOM
MPOOIIEMET;

Coznmanue ycioBuit aiis hop-
MHUPOBaHUS Y 00y4aroIINXCs
HaBBIKOB ITyOJIMYHOTO BbI-
CTYIIJICHHS MIEpe]] ayaUTO-
puel, apryMeHTUPOBaHUS U
OTCTauBaHUs CBOEH TOUKHU
3pEHHUS;

9 KJIACC
Haunme- Konmnue-
HOBa- CTBO
DnexTpoHHbIE (U PO- DeMeHTHI peann3a-
Ne HHUE OCcHOBHOE cojiepKa- akaje- o
Bble) 00pa3oBaTeNibHbIE 1uu paboueit npo-
n/n | pasze- HUE MHYe-
pecypcbl TpaMMBbI BOCITUTAHUS
JIOB U CKHX Ya-
TeEM COB




po-
rpaMMbl

[ToBTo-
peHue

Kypca 8
KJjlacca

[Ipencrasnenue nan-
HbIX. OnucarenbHas
cratuctuka. Onepa-

LIUH HaJl COOLITUSIMH.

HesaBucumocts co-
OBITHI

bubnuorexa [JOK
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YcraHOBIEHHUE TOBEPH-
TEJIbHBIX OTHOLLEHUM C
00yJarOITUMHUCS, CII0-
COOCTBYIOIINX TIO3UTHB-
HOMY BOCIIPHATHIO 00Y-
YaloIIMMUCS TpeOOoBa-
HUW ¥ TIPOCKO YUUTEIS,
MIPUBJICYCHUIO UX BHU-
MaHU K 00CyXKIaeMoi
Ha ypoke HH(OpMAIIHH,
AKTHBHU3AIIMHU MX T03HA-
BaTEJILHON JIEITEILHO-
CTH,

[Tobyxnenue obyvaro-
HIAXCS COONIF0ATh Ha
YpOKE OOIICTIPUHSITEIC
HOPMBI TTOBEJICHUS, ITpa-
BHJIa OOIIIEHUS CO CTap-
IIMMH U CBEPCTHUKAMH,
MIPUHIUTIB y9eOHOH




JUCLUILTAHBI U CaMOOP-
raHN3aLMH;
IIpuMeHeHue Ha ypoke
TPYHIIOBOI paboTHI
u/uny paboThl B Tapax,
KOTOpBIE CTUMYJIHPYIO-
HIUX MTO3HABATEIBHYIO
MOTHUBAIIHIO, IAIOT BO3-
MOYKHOCTb IPUOOpPECTH
OTIBIT BEIEHUsI KOH-
CTPYKTHUBHOTI'O JiNa-
Jora;

Co3znanue ycrnoBui A
thopmupoBanus y o0y-
YarOIIMXCSl HABBIKOB Ca-
MOCTOSITENIFHOTO pellie-
HUSI TEOPETUUECKON
npoOIeMsr;

Co3znanue yclnoBui Aiis
thopmupoBanus y o0y-
YaFOIIIXCS HABBIKOB
MyOJIMYHOTO BBICTYILIE-
HUSL IEpes Ay IUTOPUECH,




apryMEHTUPOBAHUS U
OTCTauBaHMs CBOEH
TOYKH 3PEHMUS;

One-
MEHTEI
KOMOH-
HATO-
pPUKH

KomOunaropHoe
IIPaBUJIO YMHOKeE-
Hus. [lepectaHoBku.
@axrtopuan. Couera-
HUS ¥ YUCJIO COoYeTa-
Hui. TpeyrojbHUK
[Tackans. [IpakTrue-
ckast pabota «BpI-
YHCIIEHUE BEPOSTHO-
CTEH C UCIOJIb30Ba-
HUEM KOMOUHATOpP-
HBIX (PYHKIIUI 271eK-
TPOHHBIX TaOIUI)

but6mmoreka [JOK
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YcraHoBneHHE TOBEPH-
TEJBHBIX OTHOLIEHUH C
00yJaIONMMHUCS, CTI0-
COOCTBYIOIINX TO3UTHB-
HOMY BOCIIPHUSTHIO 00Y-
JaIOMUMUCS TpeboBa-
HUH U IPOCKO yUUTENS,
MPUBJICYCHUIO X BHU-
MaHUs K 00CyKaaeMoi
Ha ypoke nHpOopMaIuH,
AKTUBU3AIIMU UX TI03HA-
BaTENbHOM JeSITENBHO-
CTH;

[oOy>xnenue oOyyaro-
HIUXCS COONI0IATh Ha
YpOKe OOMIECTIPHHSTEIE
HOPMBI MTOBEJICHUSI, IIpa-
BUJIa OOIICHHS CO CTap-
HIMMU M CBEPCTHUKAMH,




NPUHIHMITEL y4eOHON
JUCLUIUTUHBI U CAMOOP-
raHU3aLMH;
IIpumeneHue Ha ypoke
rpymIoBoil paboThI
u/uny paboThl B apax,
KOTOpBIE CTUMYITHPYIO-
HIMX MTO3HABATEIBHYIO
MOTHUBAIIMIO, IAIOT BO3-
MO>KHOCTB TIPHOOPECTH
OTIBIT BEJICHUSI KOH-
CTPYKTHUBHOT'O Ua-
Jora;

Co3znanve yCIoBUH AJIs
(dhopmupoBanus y 00y-
YaIOUIUXCsI HABBIKOB Ca-
MOCTOSITEJIFHOTO pellie-
HUSI TEOPETUYECKOMN
npoOIeMsl;

Co3znanue ycrnoBui A
thopmupoBanus y o0y-
YarOIIMXCs HABBIKOB




mMyOIMYHOTO BHICTYTLIIC-
HUS NIepes ay AUTOPHUEH,
apryMEeHTUPOBAHUS U
OTCTauBaHUS CBOEH
TOYKH 3PEHUS;

T'eo-
METpU-
qecKas
BEpOSAT-
HOCTb

I'eomerpuueckas Be-
positTHOCTh. Ciydaii-
HBI BBIOOD TOUKH U3
(burypsl Ha MIOCKO-
CTH, U3 OTPE3Ka, U3
IyTU OKPY>KHOCTHU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a302

YcraHOBIEHHUE TOBEPH-
TEJIbHBIX OTHOLLEHUM C
00y4aloIUMICs, CI0-
COOCTBYIOIINX TIO3UTHB-
HOMY BOCIIPHATHIO 00Y-
YaloIIMMUCS TpeOOoBa-
HUH 1 TPOCHO yUUTEIS,
MIPHUBJICYCHHUIO UX BHU-
MaHU K 00CyXKIaeMoi
Ha ypoke WHpOpMaIuH,
AKTHBHU3AIIMHU MX 03HA-
BaTEJILHON JIEITEILHO-
CTH,

[Tobyxnenune obywaro-
HIAXCS COONIF0IATh Ha
YpOKE OONICTIPUHSITHIC




HOPMBI [TOBEJCHNUS, TIPa-
BUJIA OOILECHUS CO CTap-
IIMMH U CBEPCTHUKAMH,
MIPUHLUTIB y4eOHOH
JUCLUILTAHBL U CaMOOP-
TaHU3aIHH;
IIpumeneHue Ha ypoke
IpyMIIoBoi paboThI
u/uny paboThl B Iapax,
KOTOPBIE CTUMYJIHPYIO-
HIUX MTO3HABATEIBHYIO
MOTHUBAIIMIO, IAIOT BO3-
MOHOCTb IPHOOpPECTH
OTIBIT BEJICHUSI KOH-
CTPYKTHUBHOTI'O JIa-
Jora;

Co3znanue ycrnoBui A
(dhopmupoBanus y 00y-
YalOUIUXCsI HABBIKOB Ca-
MOCTOSITEJIFHOTO pellie-
HUS TEOPETUYECKOI
npoOIeMsr;

Co3naHue ycloBui A




¢dhopmupoBanus y 00y-
YaIOIIUXCS HABBIKOB

My OJINYHOTO BBICTYILIE-
HUS IIepes ay AUTOPUEH,
apryMEHTUPOBaHUS U
OTCTauBaHMs CBOEH
TOYKH 3PEHUS;

Hcrmi-
TaHUs
bep-
HYJUTU

HcnbiTanue. Ycnex u
Heynava. Cepus uc-
MBITAaHUH 10 IEPBOTO
ycnexa. cnbiTanus
bepnymnu. Bepost-
HOCTH COOBITHH B ce-
puu ucneiTanuii bep-
HYJUIH.
[IpakTnueckas pa-
6ota «/cnbITanus
bepnymm»

bubnmoreka [IOK
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YcTaHOBICHHE JOBEPH-
TEJILHBIX OTHOIIIEHHH C
00y4aroIUMHUCS, CIIO-
COOCTBYIOIIUX MO3UTHB-
HOMY BOCIIPHSTHIO 00Y-
YJaIOMUMUCS TpeboBa-
HUH 1 IPOCHO yUUTEIIS,
MIPHUBIICYCHUIO UX BHU-
MaHUS K 00CYKIaeMOM
Ha ypoKe WHPOPMAIUH,
aKTHBU3AlMM UX II03Ha-
BaTEJILHOM JIE€ITEILHO-
CTH;

[ToOy>xnenue o0yuaro-
HIAXCS COONI0IATh Ha




ypOKe 0OIIeTpHUHSITEIE
HOPMBI [TOBEJCHHUS, TIPa-
BHJIa OOIIIEHUS CO CTap-
HIMMU U CBEPCTHUKAMH,
NPUHIHMIEL y4eOHON
JUCLUILTAHBI U CaMOOP-
TaHU3aIVH;
IIpumeneHue Ha ypoke
IpyNIoBoi paboThI
W/Wau paboTH B Iapax,
KOTOpBIE CTUMYITHPYIO-
MIMX [TO3HABATEIBHYIO
MOTHUBAIMIO, IAIOT BO3-
MOJKHOCTB TIproOpecTr
OTIBIT BE/ICHUSI KOH-
CTPYKTHUBHOT'O Ia-
Jora;

Co3znanue ycloBui AJis
¢dhopmupoBanus y 00y-
YarOLIMXCS HABBIKOB Ca-
MOCTOSITENIFHOTO pellie-
HUSI TEOPETUYECKOMN
poOIIEMBL;




Co3znanue yclnoBui Aiis
thopmupoBanus y o0y-
YaIOIIUXCS HABBIKOB
myOIMYHOTO BEICTYTLIE-
HUS NIEepes ay AUTOPUEH,
apryMEHTUPOBaHUS U
OTCTaMBaHUs CBOEU
TOUYKH 3pEHHUS;

Cry-
JaiiHas
BCJIH-
YpHa

Cnyyaitnas Beu-
YUHA U pacrpeene-
HUE BEPOSTHOCTEM.
Maremarnueckoe
OKUJaHWE U AUCTIEp-
CHUs Clly4yaliHOU BeEJH-
yuHbl. [IpumMeps! Ma-
TEMATHUYECKOTO OXKHU-
JaHUsI KaK TEOPETH-
YECKOI'0 CPEAHETO
3HAYEHUS BEJINYUHBI.
[ToHsiTHE O 3aKOHE
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YcraHOBIEHHUE TOBEPHU-
TEJIbHBIX OTHOLLEHUM C
00y4aroIUMUCS, CIO-
COOCTBYIOIINX MO3UTHB-
HOMY BOCIIPHSTHIO 00Y-
YarIIUMUCs TpeboBa-
HUH 1 TPOCHO yuUTEINS,
MIPUBJICUCHUIO X BHU-
MaHHs K 00CyXKIaeMoi
Ha ypoKe WHpOpMaIWH,
aKTHBHU3aIINN WX TTO3HA-
BaTEJILHOU JIEITEILHO-
CTH;




OoubIINX uncen. 13-
MepEeHHEe BEPOSITHO-
CTEH C IOMOIIIBIO Ya-
ctoT. [Ipumenenue
3aK0Ha OOJIBIINX YH-
cel

[MoOy>xnenue oOyyaro-
mUXcs COONM0aaTh Ha
YPOKe OOIIEeTIPHHSATHIC
HOPMBEI [TOBEJICHUS, TTPa-
BUJIa OOIICHHS CO CTap-
[IMMH U CBEPCTHUKAMH,
MIPUHLUTIB y9eOHOH
JUCLUILTAHBL U CaMOOP-
raHU3aIHH;
IIpumeHneHue Ha ypoke
TPYHIIOBOI paboTHI
u/unu paboThl B apax,
KOTOPBIE CTUMYJIHPYIO-
HIMX TTO3HABATEIHHYIO
MOTHUBAIIHIO, IAIOT BO3-
MOHOCTb IPHOOPECTH
OTIBIT BEICHUSI KOH-
CTPYKTHUBHOT'O JIa-
Jora;

Co3znanue ycrnoBui A
thopmupoBanus y o0y-
YarOIIMXCsl HABBIKOB Ca-




MOCTOSITEJILHOTO pellie-
HUS TEOPETUIECKOH
TIPOOIIEMET;

Co3znaHve yCIoBUi AJIs
¢dhopmupoBanus y 00y-
YaIOIINXCS HABBIKOB
mMyOIMYHOTO BBICTYTLIE-
HUS NIepes ay AUTOPUEH,
apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEH
TOYKH 3pEHHUS;

00600-
HIeHHE,
KOH-
TPOJIb

[IpencraBnenue nan-
HbIX. OnucarenbHas
craTuctuka. Beposr-
HOCTB CITy4aifHOTO
COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.
CityualiHble BeJIH-
YHMHBI U pacrpeere-
HUS

10
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YcTaHOBJIeHHE JOBEPH-
TEJIbHBIX OTHOILEHUM C
00y4aroIUMHUCS, CIIO-
COOCTBYIOIINX MO3UTHB-
HOMY BOCIIPHSTHIO 00Y-
YJaIoMuUMuUCs TpeboBa-
HUH 1 IPOCHO yUUTEIIS,
MIPHUBJICYCHHUIO UX BHU-
MaHHs K 00CyXKIaeMoi
Ha Ypoke uHhopMaIvH,




AKTUBU3AIIMU UX TI03HA-
BaTEIBHOM JIeATENbHO-
CTH;

[Tobyxnenue obyvaro-
HUXcs COOMI0AaTh Ha
YpOKe OOIICTIPUHSTEIE
HOPMBI [TOBEICHUSI, ITpa-
BUJIa OOIICHHS CO CTap-
IIMMH U CBEPCTHUKAMH,
TIPUHITUIIBI yIeOHOM
JUCIMILIMHBI M CaMOOP-
TaHH3aIlHH;
[Ipumenenmne Ha ypoke
TPYHIOBOI paboTHI
u/un paboThl B Tapax,
KOTOPBIE CTUMYJIUPYIO-
[IMX TT03HABATEIBHYIO
MOTHUBAIIHIO, IAIOT BO3-
MOKHOCTb IPUOOpECTH
OTIBIT BEJIEHUS KOH-
CTPYKTHUBHOTO JHia-
Jora;

Co3naHue ycloBui A




¢dhopmupoBanus y 00y-
YarOLINXCS] HABBIKOB Ca-
MOCTOSTENILHOTO pellie-
HUSI TEOPETUYECKOMN
npoOIeMsl;

Co3pmanue ycnoBui uis
(hopmupoBanus y o0y-
YAIOUINXCSI HABBIKOB

My OJIMYHOTO BBICTYILIE-
HUS NIepes ay AUTOPUEH,
apryMEHTHPOBAHUS U
OTCTauBaHMsI CBOEH
TOYKH 3PEHMUS;




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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