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HHOACHHUTEJIbHAS 3AITMCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS IJisi O0YUAIOIINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeepaabHOr0 TOCyIapCTBEHHOIO 00pa30BaTeIbHOIO
CTaHJapTa CpeAHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHH,
HPEeNbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U TPAAUIMN POCCUIICKOrO0 0Opa3oBaHUSL.
Peanmsanuss  mporpamMmbl  oOecrieuMBaeT — OBJAJCHHE  KIIOUCBBIMH  KOMIICTCHLHUSIMHU,
COCTaBJISIFOIIMMHU OCHOBY JJIsl CaMOPa3BHTHs W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
O0LIEKYIbTYPHOTO, TIMYHOCTHOTO U [TO3HABATEIILHOTO Pa3BUTHUSI IMYHOCTH O0YUYArOLINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TEOMETpHH Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs
00yCJIOBJICHa TPAKTUYECKOH 3HAYMMOCTBHIO METANpPEJAMETHBIX W TPEJAMETHBIX PE3yJIbTaTOB
00y4YeHHs] TEOMETPHUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHS OOydYaroOIIMXcsi, GOpMUPOBAHUS
(GYHKIMOHATHPHOH MaTeMaTHYECKOW T'pPaMOTHOCTH, HM3YYEHHUS APYrHX Y4YEOHBIX IUCLUIUIMH.
Pa3Burue y 06y11a}01111/1xcsl IMpaBUJIbHBIX HpeIICTaBJIeHI/Iﬁ 0 CYHIHOCTH MU IPOUCXOKIACHHUUN
TEOMETPHUCCKUX aOCTPaKIUH, COOTHOIICHHH PEAIbHOTO M WJICAIBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTHYECKOW HAYKOH SIBJICHUI W MPOILIECCOB PEaIbHOI0 MHpPA, MECTE TEOMETPHH B CHCTEME
HayK M poJii MATECMATHYCCKOI0 MOJACIMPOBAHHA B HAYYHOM IIO3HAHHMU W B IIPAKTUKC
CrocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YYalIUXCs, a TakXKe KadecTB
MBILUICHUS, HEOOXOUMBIX JUTSI aJalTalliid B COBPEMEHHOM OOIIIECTBE.

I'eomerpust SIBISETCS OJHHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMs, TaK Kak 00ECIeYyMBaeT BO3MOXKHOCTh W3YyUCHHS KakK JHUCIUILUIAH €CTECTBEHHO-
HAYYHO! HAINPaBICHHOCTH, TAK ¥ TYMaHUTAPHOM.

Jlornyeckoe MbIIUICHHE, (HOPMUPYEMOE MPH H3YYCHHH OOYYArOIIUMUCS TOHSTHHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYCCKHX YTBEPXKJICHUH B XOJE pEIICHUS
rCOMCTPHUYCCKUX 3aaad4, YMCHHC BbIABUIaTb W OHNPOBCPratb THUIIOTE3bl HEIMOCPCACTBCHHO
HCIIOJIB3YIOTCA MPH PCHICHUN 3ada4d CCTCCTBCHHO-HAYYHOI'O IHWKJIA, B YaCTHOCTU M3 KypcCa
bu3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIICCTBEHHYIO pOJIb BO BCEX
o0yacTsX JesTenbHOCTH 4YenoBeka. OpueHTalus 4YejoBeKa BO BPEMEHHM W TPOCTPAHCTBE —
HEO0OXO0JIMMOE YCIIOBHE €ro COIMAIbHOTO ObITHS, (OpMa OTpPaKeHUs OKpPYXKaroIlero Mupa,
YCJI0BUE YCHI€UIHOT'O IIO3HAHUA n AKTHUBHOT'O HpeO6paSOBaHI/I$I HeﬁCTBHTeHBHOCTI/I.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHAET pa3HbIe BUBI YI4COHOM U TPYIOBOU
JeSITeJIbHOCTH, SIBISICTCS OJHUM M3 TPO(PECCHOHAIBHO BaXKHBIX KAa4yeCTB, MOITOMY aKTyaJlbHA
3amada (hopMupoBaHUS y OOYJArONIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHUIHOCTH
O6p33HOFO MBIIIJICHUA — CYIICCTBCHHOI0O KOMIIOHCHTAa B TIIOATOTOBKE K HpaKTI/I‘IeCKOﬁ
JESITeIBHOCTH 110 MHOTHM HATPaBJICHUSM.

[enms ocBOeHMS TpOrpaMmBbl yaeOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE 00yUEHUS
—  00meo0pa3oBaTeTbHOCHOOIEKYIBTYPHOEPA3BUTHEOO yUaIOIINX CAuepe300ecieueHre
BO3MOYKHOCTHIIPHOOPETCHUSIMUACIIONH30BAHUACUCTEMATHYECKUXTCOMETPUUCCKUX3HAHUIN U
NecTBUi, crienupUIHBIX T€OMETPHUH, BO3MOKHOCTH YCIEIIHOTO MPOJA0JIKEHUsT 00pa30BaHus 10
CTIEIUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAHBIM HCITOJIB30BAaHHEM T€OMETPHH.

[Tporpamma o reomeTpuu Ha 0A30BOM YpPOBHE MpeIHA3HAYCHA JIJISl 00YYAIOIIUXCS CPETHEH
IIKOJIbI, HC UCIIBIThIBABIIINX 3HAYUTCIBHBIX Bany,Z[HeHI/Iﬁ Ha YPOBHC OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3zoM, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOWTH
o0IIre MaTeMaTHYeCKue YMEHUs, CBS3aHHbBIC CO CIENU(DHUKON reOMEeTPUN U HEOOXOAUMBIE IS
KHU3HU B COBPEMEHHOM o01iecTBe. Kpome 3Toro, OHu HMEIOT BO3MOXKHOCTh U3YYHTh T€OMETPHUIO
6osee ri1yOOKO, €ci B JalbHEHIlIeM BO3HUKHET HEOOXOAUMOCTh B FT€OMETPHUECKUX 3HAHUSIX B
npodeccuoHanbHOM e TeIbHOCTH.

JlocTukeHue eIl OCBOEHUS IPOrpaMMbl 00eCTIeUrBAETCs PEIICHUEM COOTBETCTBYIOLIUX
3amad. [IpuoputeTHRIMU 3aa9aMu OCBOCHHS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJIaccax SIBJISIOTCA:

e (QopmupoBaHUE TNPEJCTABICHUS O TEOMETPHUM KaK 4YacTh MHUPOBOM KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAHHMKAX U TelaX BpalleHUs KakK o
BOKHEUIIINX MATEMaTHYECKUX MOJIEISAX, MO3BOJIAIONIMX OMHUCHIBATh U U3y4aTh pa3HbIC
SBJICHUS OKPY>KAOILIET0 MUPA;

e (¢dopMHpOBaHHE YMEHHS pAClO3HABaTh HA YEpPTEkKaxX, MOJAEISAX M B PEATbLHOM MHPE
MHOTOI'PAaHHUKHU U TeJa BPAIICHNUS,

® OBJAJICHHE METOJaMU pelIeHHs 3a7ad Ha [OCTPOSHUS Ha H300paKEeHUsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (GopMHpPOBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU TMOHSATHUAMH O MHOTOTPAHHHKAX W
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3a1a4; (HOPMHUPOBAHHE YMEHHUS
MPOBOJIUTh  HECIIOKHBIC  JIOKAa3aTEJIbHBIE  PACCY)KICHHS B  XOAC  pEILICHUs
CTEPEOMETPUUECKHUX 3a/1a4 U 3aJ1a4 C IPAKTUYECKUM COAECPKAHUEM;

® pa3BUTHE MHTEIUIEKTYalIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydaroumxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUYHOCTH MBIIIJICHUS;

e ¢opmupoBaHre (HYHKIIMOHATBLHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CUTYyallUAX W TMPH U3YUYEHUU IPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBHUCHUMOCTEl U 3aKOHOMEPHOCTEH, (OpMyTUpOBaTh HX Ha S3BIKE
FEOMETPUM U  CO3[aBaTb TIE€OMETPUYECKHE MOJIEIN, MPUMEHITh OCBOCHHBIN
FEOMETPUUECKUN ammapar Juis pelIeHHus MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOYEHHUE B KypC CTEPEOMETPUU
B HayaJe €ro W3y4eHWs 3aJay, peIriaeMblXx Ha YPOBHE HWHTYUTHBHOTO TIO3HAHWS, U O
npene’a€HHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET MPOTEKAHHE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBHUPYET K JAJIbHEHIIEMY U3YUEHUIO MTPEIMETA.

[Ipeanourenne oTHaércss HAIBIIHO-KOHCTPYKTUBHOMY METOAy OOYYEeHUs, TO €CTh
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTHh MPEIMETHO-TIPAKTHYECCKOU
NEeATEIPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEICTABICHUM Yy ydYalIUXCA B  Kypce
CTepEOMETPHUU MPOBOTUTCS 3a CUET PEIICHUS 33a7a4 Ha CO3JaHhe MPOCTPAHCTBEHHBIX 00Pa30B U
3alad Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMH oOpa3zamu. Co3mganue oOpa3a MPOBOAUTCS C
OTIOPO¥ Ha HATTSAHOCTH, & ONIEPUPOBAHKHE 00Pa30M — B YCIOBUSX OTBJICYEHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOAHOTO COJEPKAHMS.

OcHOBHbIE cojiepxkaTenbHbie TuHUU Kypca «I'eometpun» B10-11kmaccax:
«MHororpanHuKny, «IIpsiMble U TIIIOCKOCTH B POCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpJUHATHI B TpocTpaHcTBe». DopMupoBaHue TOTHYECKUX YMEHHUI pacnpeensiercs He TOJIbKO



M0 COJAEPKATeIBHBIM JIMHUSAM, HO W TIO ToaaM OOy4YeHHs Ha YPOBHE CpEIHEro OOIIEeTo
oOpa3oBaHUsl.

Conepxxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pactpeAeIEHHBIM 10 ToJjaM 00yYeHUs, CTPYKTYPHUPOBAHO TaKHM 00pa3oM,
I-ITO6BI OBJIaACHUC reoOMCTPpUICCKUMU IIOHATUAMHN )51 HaBbIKaMH OCYIICCTBJIATIOCH
MOCIIEZIOBATEIbHO M IOCTYMATENIbHO, C COOJIIOJICHUEM TIPUHIUMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHS BKIIIOYAITUCH B OOIIYIO CUCTEMY T€OMETPHUECKUX MPEICTABICHHH 00yJaroNInXcs,
pacmupsis 1 yriayousis e€, o00pa3yst IpOYHbIe MHOXKXECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yudenne reomerpun orBoauTcs 2 yaca B Hegeno B 10 kinacce u 1 yac B Hepeno B 11
KJiacce, BCET0 3a JBa roja o0y4YeHHS — 102 y4eOHBIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA 10
KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbl€ NIOHATHA cTepeoMeTpun. Touka, npsmas, II0CKOCTb, TpocTpaHcTBO. [lonsTHE

00 aKCHOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUM: aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3

HuX. B3anmHoe pacnosioxkeHue npsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIUECS, TapaJIEIbHbIE U

CKPELIMBAIOIINECS MPSMBIE. [TapainenbHOCTh IPSIMBIX u IUIOCKOCTEN B

IIPOCTPAHCTBE: NapaJuIeIbHbIE MIPSIMbIE B IPOCTPAHCTBE; NAPAJUIEIBHOCTD TPEX NPSIMBbIX;

[apauIeIbHOCTD MPSMON U IUIOCKOCTH. YTJIbI C COHAIIPABJIEHHBIMH CTOPOHAMM; YIOJ MEXKAY

IpsIMBIMU B IIpocTpaHcTBe. [lapamiensHocTh IUIOCKOCTEN:  IapasuiebHble INIOCKOCTH;
CBOMCTBA NapajlieabHbIX MI0cKOCTeH. [IpocTeiinme npocTpaHCTBEHHBIE burypsl Ha
IJIOCKOCTH: TETpasap, KyO, mapaienenurie]]; HoCTpPOEHUE CEUYCHUH.

[lepneHquKyIsIpHOCTh HPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE MpsSMble B
MIPOCTPAHCTBE, MpSMbIE MapajulelibHble W TNEPIEHAUKYJISAPHbIE K IUIOCKOCTH, IIPHU3HAK
NEePIEHIUKYISIPHOCTH IPSAMOM U INIOCKOCTH, TEOPEMA O MPAMOU MEPIEHIUKYISIPHON MIJIOCKOCTH.
VYTIubl B IpOCTPAHCTBE: YroJl MEKY IPSIMOM U MJIOCKOCTBIO; ABYTPAHHBIM YIoJl, TUHEHHBIN yroi
NByrpaHHOro yria. [leprneHauKynasip ¥ HaKJIOHHBIE: PAcCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MPSIMOU 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TIIOCKOCTh. [leprnenaukynsapHOCTh
IJIOCKOCTE: TpPHU3HAK MEpPHEeHIUKYISIPHOCTH JBYX IockocTeil. Teopema o  Tpéx
MEPIEHIUKYIIApaX.

MHororpaHHuKHU

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE D3JIEMEHTHl MHOTOTPaHHHMKA, BBINYKJIblE U
HEBBIMYKJIbIE MHOTOTPaHHUKY; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosipHas npusma; rpaHu
Y OCHOBaHMsI MPU3MBI; TIpsiMasi U HaKJIOHHAsi MPU3MBbL; OOKOBAas M MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN MapajuIeleNuIe] U ero csoicrsa. [Iupamupa: N-yrompHas
nMpaMHzia, TpaHU W OCHOBAHHWE MNHpaMHAbl; OOKOBas M MOJHAS IMOBEPXHOCTb NHUPaMUJBbI;
MpaBWIbHAasg W YCeu€HHas NUpaMuja. OJIEMEHThl Npu3Mbl M nupamuibl. [IpaBuiibHbBIE
MHOTOTPaHHUKU: MOHSTHE MPABUIBHOIO MHOTOTPAaHHMKA; MpaBWIIbHAS MPU3Ma U IMpPaBUIIbHAA
MUpaMuia; IpaBUIbHAS TPEYroiibHAs MUpaMUa U MpaBUIBHBINA TeTpadrap; kyO. [IpeacraBnenue
O IMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’aAp, JoAeKa’ap U ukocadap. CeueHus NOpusMbl U
MUPaMUIbIL.

CHMMETpUABIPOCTPAHCTBE: CUMMETPUSIOTHOCUTEIBbHOTOUKH, IPAMOM, INIOCKOCTH.
DneMeHTHICUMMETPUUBIINPaAMUIaX, lIapajieenunenax, paBuiIbHbIX MHOTOT PaHHHKAX.

Brruucienue 351eMEeHTOB MHOTOTPAHHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 60koBo
MIOBEPXHOCTH UM TIOJHOM IOBEPXHOCTH NPAMON MNPU3MBI, IUIOMAJAb OCHOBAHMM, Teopema O
OOKOBOW TOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
MPaBWIbHON NHpaMuAbl, T€OpeMa O IUIomaan yceu€HHOM nupamuabl. [loHsTue 06 0O0BEME.
O06bEM upaMuIbl, TPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAIIMU TOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.



11KJIACC

Tesna Bpamenus

[Hunmuuapudeckass TMOBEPXHOCTb, O0pa3yloIlue LWIMHAPUYECKOH MOBEPXHOCTH, OCh
HWINHAPUYECKON moBepxHOCTH. LIMmuHp: ocHOBaHUs U OOKOBask MOBEPXHOCTH, 00pasyromas u
OCb; IJIOLAAb OOKOBOW U MOJHOW MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yronife KOHHYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHUYecKoil mnoBepxHocTU. KoHyc: ocHOBaHMe W BepluHa, oOpasyromias U OCbh; IJIOUIA/b
OOKOBOI M TIOJTHON MOBEPXHOCTH. Y CEUYEHHBI KOHYC: 0Opasyloliye M BbICOTa; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Chepa m map: ueHTp, paguyc, AMAMETpP; IUIOIMAIL MMOBEPXHOCTH chepsl. Bzammuoe
pacronioskeHue chepbl U IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; miomaas chepsl.

N306paxxenune Ten BpalieHUs Ha MII0CKOCTU. Pa3BépTka HUIMHApPa U KOHYCA.

KomOuHanmu Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHCAHHBIH OKOJIO
cdepsl; cdepa, BiucaHHas B MHOTOTPAHHUK, WM TEJIO BpalllEHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapajuienenunena u cieAcTBus u3 He€. O0béM numnuHapa, koHyca. O0bEM
mapa ¥ miomasib cepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOUICHHS] MEXAY IUIOMIAISIMU IOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuenuss umiaMHApa (MapavielbHO W TMEPHEeHAMKYISIPHO OCH), CEYeHHMsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEEe Yepe3 BEPILINHY), CEUECHUs 11apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTtu uB npocTpaHncTBe. Cl0KeHUE U BBIUUTAHNUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOpa MO TpEM HEKOMIUIaHapHBIM BekTopaM. [IpaBuiio
napajuienenunena. Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHUEM IPAaBUJI AEUCTBUN C BEKTOPAMHU.
[IpssmoyronbHas cucrema KoopauHar B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreimme
334l B KOOpAMHATax. YTosll MexAay BekropaMu. CKaJspHOE IpPOU3BEACHHUE BEKTOPOB.
Bbruuciienue yrioB Mexay HpSMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM MeTOJ Hpu
peleHnn TE€OMETPUUECKUX 3ajay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PEe3yIbTAaThl OCBOCHHS TMPOTpamMMbl ydeOHOro mpenmera «MaremMaTHKa»
XapaKTEepU3yIOTC:

I'paxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKOW TMO3MIMHU OOy4aroumierocss Kak aKTHUBHOIO H
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOrO OOIIECTBA, MPEACTABIEHUEM O MAaTEMaTHMUECKUX OCHOBAX
(YHKITMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPa)xTaHCKOrO O0O0IIecTBa
(BBIOOpBI, OMPOCHl M Mp.), YMEHHEM B3aUMOJICHCTBOBaTh C COIHAIbHBIMH HMHCTUTYTaMU B
COOTBETCTBHUH C UX PYHKIMSIMH U Ha3HAYCHHEM.

IMaTpuoTnyeckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTHIO POCCHIUCKOHN TPa)KTaHCKOW MIACHTUYHOCTH, YBAKECHHUS K MPOILIIOMY
U HACTOAILIEMY pPOCCHHUCKOM MATEeMaTHWKH, LIEHHOCTHBIM OTHOIICHHUEM K JOCTH)KEHUSAM
POCCHUICKHX MAaT€MAaTUKOB W POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, K MCIIOJIb30BAHHUIO 3THUX
JOCTUKEHHH B IPYTHX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH PpOCCHIICKOr0 Hapoaa; c(HOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, 3TUUYECKOr0 MOBEICHHUS, CBI3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHHI HAyKU U JIEATEIbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIAa/Ja B MOCTPOCHUE
YCTOWYMBOTO Oy TyIIETrO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM  OTHOIIEHWEM K MHpPY, BKIKOYAas OACTETHKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHUH, pacCyXIeHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3n4ecKOeBOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHUSA TPUMEHATH MaTEMaTHYECKUE 3HAHMS B HWHTEpecax
310poBOro M Oe3omacHoro oOpa3a YKU3HMU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHHE, COANAHCUPOBAHHBIM PEXHUM 3aHITHA U OTIbIXa, peryispHas (usmdeckas
aKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATHIX CIHOPTHUBHO-03I0POBUTEIBHOMN
JESATENbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHUEM IIEHHOCTU TPYAOIIOOWS;, WHTEPECOM K DPa3THIHBIM
chepam npohecCHOHATBEHOUM AESITeNFHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPHIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BHIOOP OyayIei mpodeccuu u peaaTn3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TJIaHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWHM BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pELICHNH MPAKTHYECKUX 3a/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIIOTUYECKON KYJIbTYpPhl, MOHMMAaHHUEM BIUSHUS COLUATBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLHMAIBHOM CpEelbl, OCO3HAHHEM
rJI00aTBPHOTO  XapakTepa JAKOJOTMYECKUX  MpoOJeM; OpHUeHTaluell Ha  NpUMEHEHHE
MaTEeMaTHYECKUX 3HAHWUU IS PEIICHUs 3aJad B 0OJACTH OKpYKAIOIIEH Cpelbl, TUIaHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUM JJISI OKPYKAOLIEH CPE/IbI.



HeHHOCTH HAY4YHOI'O IMTO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU U OOIIECTBEHHOW NPAaKTUKU, TOHUMAaHUEM MaTeMAaTH4YEeCKON HayKH Kak chepbl
YeJI0BEYECKON JEATEIIBHOCTH, 3TAllOB €€ Pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTHS LUBHIIM3ALUY;
OBJIAJICHUEM SI3BIKOM MATEMAaTHMKH M MAaTEMAaTHYECKOW KYJIBTYPOM Kak CpPEICTBOM IIO3HAHMS
MHpa; TOTOBHOCTBIO OCYIIECTBIATH IPOCKTHYKD M  MCCIEIOBATEIbCKYIO JEATEIbHOCTh
UHIVBUAYAJIBHO U B IPYIIIE.

METANIPEJJMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS IPOTpaMMbl yueOHOTo mpeamera «MaTemaTukay
XapaKTepU3ylOTCsl  OBJAJCHUEM  YHHUBEPCAIbHBIMU  HO3HAGAMENbHHIMU  OelCMEUsMU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHOIMU — pe2yAamUGHbIMU
Oeticmeusimu.

1) Vhusepcanvhvie nosnasamenwvhwvle Oeiicmeus, obecneyusarom — Gopmuposanue
0a308b1X KOCHUMUBHBIX NPOYECCO8 00VHUAOUUXCS (0C80EHUEe MEeMOO08 NO3HAHUS OKPYHCAIOULe20
MUpa; npuUMeHeHue JNO02UYECKUX, UCCLe008amenbCKux onepayuti, ymeHutl pabomams ¢
unghopmayueti).

Ba3oBble Joruyeckue aeiicTBUA:

® BBIBIATH U XapaKTEPHU30BaATh CYIIECTBEHHBbIC MPU3HAKA MATEMATUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIGHUH MEXIy HOHATUSIMH; (POPMYIHpPOBATH OMPENCICHUS TMOHSITHIA,
yCTaHaBJIMBATh CYIECTBEHHBIM MPU3HAK KIACCU(PUKAILIMM, OCHOBAHUS Ul 0000IIEHUS
U CpaBHEHHUs, KpUTEPUHU IIPOBOJMMOI0 aHAIN3a,

e BOCIpPHHHMMATh, (POPMYJIHPOBATh U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHbIE;

e BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHs B (pakTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX; IMpeanaraTb KPUTEPUU ISl BBISABJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C MCIIOJIB30BAaHHEM 3aKOHOB JIOTHKH, A€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTEeIbCTBA MAaTEMAaTUYECKUX YTBEPKIECHUH (IIpsiMble
u OT MPOTHUBHOIO), BBICTpaMBaTh ApPryMEHTAIMIO, MPHUBOIUTH MHPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIBI;

e BBIOMpaTh croco0 pemleHuss y4eOHOM 3adauu (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIBbHO BBIEIEHHBIX
KPUTEPHUEB).

Ba3zoBble ncciienoBaresibckme AeiicTBUS:

® CMOJNB30BaThb  BONPOCHI  KAaK  MCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HAHMS,
(dbopMynHupoBaTh BONPOCHI, (PUKCUPYIOIIME MIPOTUBOPEUNE, MPOOIIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH TUIOTE3y, APryMEHTHUPOBATh CBOIO MO3UIIMIO,
MHEHHE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEI0BaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCcKoro oObeKTa, SIBJIEHHUA, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBICHUSMHU, IIPOLIECCAMU;

® CaMOCTOATENBbHO (OopMyIUpoBaTh O0OOIIEHWS ©  BBIBOABI 10  PE3ysbTaTam
MPOBEAEHHOTO HAOIOEHUS, UCCIIEJOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOIYYEHHBIX
PE3yJIbTATOB, BBLIBOJIOB u 000011IeHHI;



IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLIECCA, a TAKKE BBIIBUTATH ITPCAIIOJIOKCHUA
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Paborta ¢ unopmanueii:

BBISBIIATH AeULUTBHI HHPOPMALIMY, TaHHBIX, HEOOXOAUMBIX AJIsl OTBETA HAa BOIPOC U
JUIsl pEILICHNUS 3aa4H;

BBIOMpaTh HMH(OpPMAIMIO M3 HCTOYHMKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(DOPMALMIO PA3JIMYHBIX BHUIOB U (hopm
IIPEJCTaBIICHHUS;

CTPYKTYpPUPOBaTh HMH(POPMAIMIO, TPEACTaBIATh €€ B  pa3IuyHbBIX  (Qopmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

1) Vuueepcanvnvie KomMmyHukamueHbvle Oelicmeus, 00ecneuusaom chopmMuposaHHoOCmb
COUUAIbHBIX HABBIKOB 06yqar0u4ux0}z.
Oo01menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJEHHUS B COOTBETCTBUHU C YCIOBUSMU M LEISIMU
oOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIpaXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XO4y PELICHMs 3aJauld, KOMMEHTUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/1€ 00CYKJICHHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TEMbI, TPOOIEMBI,
pemiaeMoil  3aJauM, BbICKA3blBaTh WJEH, HALEJICHHbIE HA IIOMCK PpELICHMUS;
COMOCTABJIAITh CBOU CYXKIEHUS C CYXACHUSIMHM JIpYIMX YYaCTHUKOB JUaJIOra,
0oOHapyXHUBaTh Pa3IMuUe U CXOJICTBO MO3ULMIL; B KOPPEKTHOU (popme hopMyInpoBaTh
pa3HOIJIacHsl, CBOM BO3PAKECHMUS;

MPEJICTaBIISATh Pe3yNbTaThl PEIICHUs 3a/1a4l, SKCIIEPUMEHTa, UCCIIeI0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIJICHUS C y4€TOM 3ajqad IMpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHu4ecTBO:

NOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M HMHAMBHIyalbHOH pPabOTHI
OpU pelIeHWH YYeOHbIX 3a4ay; MPUHUMATh LENb COBMECTHOH JesATEeIbHOCTH,
IUIAaHUPOBaTh OPraHMU3alMI0 COBMECTHOM pPabOThl, pacupenensTb BHAbI padoT,
JIOTOBAapUBaThCs, OOCYXKJaTh NpPOLECC U pe3ynbTaT pabdoThl; 0000IaTh MHEHUS
HECKOJIbKUX JIIOJEH;

y4acTBOBAaTh B IPYMIOBBIX (popmax paboThl (00CykaeHNs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BHIOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBUS
C IpYT'MMHU YJ€HaMHM KOMaHJbl; OIIEHMBAaTh Ka4eCTBO CBOErO BKIJIaJia B OOLIUI MPOIYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJACHCTBHUSL.

1) Vuueepcanvhule pezynamugHoie Oeticmeusi,  obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranu3anus:

COCTaBJIATBIUIAH,AJITOPUTMPELICHUA33JauH, BBIOMPATHCIIOCOOPEIIEHUACYUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATH BapUaAHTHI pEIIeHUH ¢ y4ETOM HOBOM MH(OpMAIIHH.



CaMOKOHTPOJIb:

e BJAJETh HABBIKAMHM I[I03HABATEIBHON pEeQIEKCHN KaKk OCO3HAHMS COBEPIIACMBIX
JNEHCTBUH M MBICIUTENBHBIX TPOLIECCOB, HMX pE3yJIbTaTOB; BIAAETh CIOCO0AMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca W pe3ylbTaTa PELICHUS MaTeMaTH4eCKOU
3aja4uy;

e IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTbh IIPH PELICHMM 3a7a4d, BHOCUTH
KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWIECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yjibTaTa MLEIHM M YCIOBUAM, OOBSACHATH NPUUUHBI
JOCTMDKEHUS] WIM HEJIOCTUKEHUS pe3yIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIbTATHI 10
KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, PSAMAasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUNA T€OMETPUIECCKIX
3ajad.

OnepupoBaTh MOHATUSAMHU: TAPAJUICTBHOCT W NEPIEHIUKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEM.

Knaccudunuposars B3aMMHOE pacoNOKEHUE MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSAMHU: JBYTPAaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JBYTPAHHOTI'O yTJla; TMHEHHBIN Yroj ABYTPAHHOTO yIia; IpagycHast Mepa IBYIPaHHOIO yIja.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBI W HEBBITYKJIBIM MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTpaHHUKA, TTPABUIIbHBIN MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BUABI MHOTOTPAaHHHKOB (MHpaMuia; MpuU3Ma, MPSMOYTOIbHBIN
napasenenunes, Kyo).

KnaccudumupoBath MHOTOTpaHHUKHM, BbIOMpas OCHOBAHHUS JJisi  KJjacCHU(UKAIUU
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TMPaBUJIbHbIE MHOTOTPAHHUKH; TpPSIMbIE U
HAaKJIOHHBIE TIPU3MBI, TAPAJIICTICITUTIC B ).

OnepupoBaTh MOHATUSAMHU: CEKYIas MIIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH MPUHITUIIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YS METOJI CIIE/IOB.

Ctpouth ceueHus: MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BHITIOMHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD: BUII CBEPXY, COOKY, CHHU3Y.

Pematp 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYMH IO 00pa3iiaM WK alropuTMam,
MPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJbI TPH PEIICHUH CTAaHIAPTHBIX MAaTEeMAaTHYECKUX
3a/1a4 Ha BBIYHCICHUE PACCTOSTHUN MEXAY ABYMS TOYKAMHU, OT TOYKU JIO MPSMOU, OT TOYKU 0
MIJIOCKOCTH, MEXKTY CKPEIITHUBAIOIIUMHUCS TPSIMBIMH.

Pematp 3a1aun Ha HaXOXKJIEHHE TEOMETPHUUECKHUX BEIMUMH TI0 00pa3iiaM WK alropuTMam,
MPUMEHSASI U3BECTHBIE AHATUTHYECKUE METOJbl MPH PEIICHUH CTAaHJAPTHBIX MaTeMaTH4YECKUX
3a/1ad Ha BBIYMUCIEHUE YIJIOB MEXIY CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXKIY TMPSIMOH H
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSAMU, ABYTPAHHBIX YTJIOB.

Breruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPAMHUIIA) C
NpUMEHEHHEeM (OPMYJI; BBIYHCISATH COOTHOIICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BéMaMu OAO0HBIX MHOTOTPaHHHKOB.



OmnepupoBaTh MOHATHSMU: CHMMETPHUSI B TPOCTPAHCTBE; IIGHTP, OCh U IUIOCKOCTh
CUMMETPHUU; LICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PHUTypax, IPEJACTABICHHYIO Ha YePTEXKax U PUCYHKAX.

[TpuMeHATh, TeoMeTpuYecKhe (akThl IS PEHICHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOJIAraroliiX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NMPUMEHEHHS 3a[JaHbl B SIBHOM
dopme.

[IpuMeHATH HpoCTEHIINE IIPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHMKALMOHHBIE
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

[MpuBOAMTHL TPUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B TPUPOJAC U IKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATH MONy4YeHHBIE 3HAHMS HA IIPAKTUKE: AHAIM3UPOBATH PEAIbHBIC CUTYallUH U
IMPHUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHCKa peIICHUA MaTEMAaTUYCCKU
copMyIMPOBaHHON MTPOOIIEMBI, MOJAEIMPOBATh pPEabHbIC CHTYallMH Ha S3bIKE TCOMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJEIH C HCIOJh30BAHHEM TI'€OMETPHUYCCKUX MOHSATHH M TEOPEM,
arrapara aJIFe6pI>I; pelmaTh MPAKTUYCCKUC 3a1a4H, CBA3aHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX
BCJIIMYUH.

11KJIACC

OnepupoBath NOHATUAMU: IMJIUHAPUYECKas IOBEPXHOCTD, oOpasyroriue
LWIMHIPUYECKON MMOBEPXHOCTH; LIMJINHAP; KOHUUECKas IOBEPXHOCTh 00pa3yroliie KOHUYECKON
MOBEPXHOCTHU, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (MIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEJ BpalLlEHUSI.

KnaccuduuupoBars B3aMMHOE pacroioskeHne chepbl U MIOCKOCTH.

OnepupoBarh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA,
LIapOBOM CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IITOIIAM TOBEPXHOCTEN TN BpAIlEHUs], TEOMETPUUYECKUX TEI C
npuMeHeHueM (Gopmyi.

OnepupoBath NOHATHSAMH: MHOT'OIPaHHUK, BIIMCAHHBIN B c()epy U OMUCAHHBINA OKOJIO cephl;
cdepa, BMcaHHas B MHOTOIPAHHUK UJIM TEJIO BPAIlIEHUS.

BbIUUCIIATE COOTHOIIEHHS MEXTy TUIOIIASIMH ITOBEPXHOCTENH M 00bEMaMU MOJOOHBIX
Tell.

N306paxats u3yyaemble (GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINoONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYpP: B
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUsI T€J BpalllCHHSI.

W3Bnekarb, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHGOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOMHATE AEUCTBUS CI0XKEHHUS BEKTOPOB, BBIYMTAHNUS BEKTOPOB U YMHOXKEHHS BEKTOPA
Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHHU 00J1a/1a10T.

[TpuMeHATH NpaBUiIO NMapauIeIenunea.



OmnepupoBaTh MOHATHIMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXAY BEKTOPAMHU, CKAJSIPHOE
IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

Haxoauth cyMMy BEKTOPOB ¥ IPOU3BEACHUE BEKTOpA HA YHCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHHUE, PACKIIAIbIBATH BEKTOP IO JIBYM HEKOJIMHEAPHBIM BEKTOPaM.

3aaBaTh MIIOCKOCTh YPAaBHCHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT.

[IpumensTs reomerpuueckue (akTbl IS pPEUICHHS CTEPEOMETPUYECKUX — 3ajad,
npeanojararomux HECKOJIbKO MaroB pCIICHHA, C€CJIW YCJIOBHA NMPUMCHCHUSA 3alaHbl B SIBHOU
dopme.

Perrats mpocreiiine reoMeTpUUECKUE 3a/1a4d Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/Ia.

Pemath 3aaun Ha [10Ka3aTeNbCTBO MATEMATHUYCCKUX OTHOIICHUH M HAXOXJICHHE
reOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WKW aJiIroOpuT™MaM, NpHUMCHASA U3BCCTHBIC MCTOAbI ITPU
PEIICHUHU CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4.

[IpuMeHATH HpoCTENIIME NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHMKAIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUYCCKUX 3aj1ad.

[IpuBoguTe mHpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B MNPHUPOAE M KHU3HH,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATH MONy4YeHHBIE 3HAHUSA HA INPAKTUKE: AHAIM3UPOBATH pEalbHbIC CUTYallMU U
OPUMCHSATh  HM3YYEHHBIC IOHATHS B  MPOIECCe IOWCKA  pEIICHHS  MaTeMaTHYeCKd
chOpMYyIMPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PEATLHBIC CUTYallMd HA SI3BIKE TCOMETPHH,
HCCIIEIOBATh MMOCTPOCHHBIC MOJICIHA C HCIOJIh30BAHUEM T'€OMETPHUYCCKUX IMOHATHH U TEOPEM,
amrmapara anreOpbl; penath MPaKTUYECKUE 33]1auH, CBSI3aHHBIC C HAX0XKICHHEM T€OMETPHUCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
)NIMYECTBO YACOB )JIEKTPOHHBIE
(o /i [anMeHOBaHUeE pa3/esioB U TeM (undposBbie)
NporpamMMbl L cero (oHTpobHBIe  [pakTHyeckue o0pazoBaTeJbHbIE
paﬁoTbI paﬁoTbl pecypcsl
BEJICHUE B CTEPCOMETPHIO 10 pommorexa LIOK
A P P 1 https://m.edsoo.ru/1c209e37
[psiMBIE M IIJIOCKOCTHU B IPOCTPAHCTBE. 12 1 nommoreka [IOK
[TapanaensHOCTh MPSAMBIX U IIOCKOCTEH https://m.edsoo.ru/1c209e37
[eprieHIUKYIIPHOCTH MPSAMBIX U 12 nomoteka [IOK
IIIOCKOCTEH https://m.edsoo.ru/1c209e37
0 OK
[TJIBI MEKTy IPSIMBIMU U TUIOCKOCTSIMH 10 1 pommotexa L
https://m.edsoo.ru/1c209e37
n6morexa [JOK
il 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
nommoreka [JOK
DOBE 9 1
DEMBL MHEOTOTDARHIKOR https://m.edsoo.ru/1c209e37
[oBTOpEHUE: ceueHus1, pacCTOSHUS U YTJIbI 4 1 uGHoTeka LIOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

https://m.edso0.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68



https://m.edsoo.ru/1c209e37

Tema ypoka KosnuectBo yacos DJIeKTPOHHbIE JesiTeIbHOCTD YYUTEJISl C Y4€TOM
uudgposbie padoueii mporpaMMbl BOCIIMTAHUS
oOpa3oBaTe/ibHbIE
pecypcbl

Beer | K.p
0

OcHOBHbIE MOHATUS 1 bubnmnorexka HOK - p€anu30BbIBATH BOCIIMUTATEIILHBIC

CTCPEOMETPHUU: TOUKA, IpsMas, https://m.edsoo0.ru/aecc77 BO3MOXHOCTH B Pa3JIMYHBIX BHIAX

TUIOCKOCTB, MMPOCTPAHCTBO. cd JESTeTBHOCTH 00YUYAIOIIUXCSI CO

[IpaBuia n3obpakeHus Ha CJIOBECHOM (3HAKOBOI1) OCHOBOM: -

PHUCYHKaX: N300pakeHUs NPUBJIEKAaTh BHUMaHNUE 00Y4arOLNXCs K

IUIOCKOCTEH, MapajieNbHbIX o0cyx/1aeMoit Ha ypoke MH(OpMaIH,

NPSIMBIX (OTPE3KOB), CEPEIUHBI aKTHBHU3alMY TO3HABATEIbHON

oTpe3Ka JeSITeIbHOCTH 00yUaIOIIUXCS; -

OpPraHHU30BBIBATh PA0OTY O0yUaAIOLIUXCS

[TonsTus: mepecekaronuecs 1 bubmuorexa [JOK ¢ CONMATBHO 3HAYNMOH HEGbOPMAIHEH

TUIOCKOCTH, TIEPECEKAIOIIUECS https://m.edsoo.ru/2d8a9 10 TIOBOTY TIOJTYYAcMOiE Ha YPOKe

TpAMast H IITOCKOCTE €99 COLIMAJIbHO 3HAUYMMOM HH(pOpMaLuu —

Pemrenue 3amau mo teme 1 bubmmoreka [IOK 00CYIK/IaTh, BBICKA3bIBATE MHEHHUE; -

«Ilepecexaroruecst https://m.edsoo.ru/db685 ~ MPOSKTHPOBATH CHTYALMH U COOBITHS,

II0CKOCTH, TlePeCEKAIOIIEcs e73 pa3BUBAIOIINE KYJIbTYPY NEepeKUBaHUI

TpSIMast 1 TIOCKOCTBY U IICHHOCTHBIE OPHEHTAIMH PeOeHKa; -

WHUIMAPOBATH U TIOJICPKUBATh
3HaKOMCTBO C MHOTOIPaHHUKaMH, 1 bu6muoreka [IOK

n300pakeHre MHOTOIPaHHUKOB Ha https://m.edsoo.ru/a6395



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

10

PUCYHKaX, Ha IPOEKIIMOHHBIX
YepTeKax

Hauanbubie cBenenus o kyoe u
MpaMue, UX pa3BEPTKU U
Mmozenu. CeueHust
MHOTOTPaHHUKOB

Pemenne 3amau mo reme
«HauanbHble cBeIeHUs 0 KyOe
UIUpaMUIE, UX Pa3BEPTKU U
mopenu. CeueHust
MHOTOTPAaHHUKOB»

ITousgTre 00 akCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

Cnencreus U3 akCUoOM
CTEPEOMETPHH.

Pemenue 3agad mo reme
«CrencTBus U3 aKCHOM
CTEPEOMETPUN Y.

KonumponvnaapaobomaNelnom
eme«Beeoenues
cmepeomempuiroy

9ed

bu6nuoreka [IOK
https://m.edsoo.ru/b30dff
38

Bbubnuoreka [IOK
https://m.edsoo.ru/3d8ffd
32

bubnnoreka IIOK
https://m.edsoo.ru/0Occ5c4
fe

bu6mmoteka [IOK
https://m.edso0.ru/239c8
ch4

bu6mmoteka [IOK
https://m.edso0.ru/65c6hb
106

but6mmoreka [IOK
https://m.edso0.ru/258fc2
45

MCCJIEJIOBATEIbCKYIO AESITEIbHOCTD
00y4aromuxcs B paMKax peanu3aiiu
VMU UHIUBUIYaJbHBIX U TPYIIOBBIX
HCCJIEIOBATEIbCKUX POEKTOB;

-yCTaHABJIMBATH JTOBEPUTEIILHBIC
OTHOIICHHS MEXIY YIUTEIIEM U
00yyarouuMucs, criocoOCTBYIOIINX
MO3UTUBHOMY BOCIIPUSTHIO YUALTUMUCS
TpeOOBaHUH U MPOCHO YUUTENS; -
dbopMupoOBaTh y 00YJArOIIHXCS
KYJBTYpPY 3J0POBOTO U 6€30I1aCHOTO
oOpas3a >kM3HH; - MOOYKIaTh
oOydJaronuxcsi COOII0aTh Ha YPOKe
MPUHITAIIBI YIeOHOW TUCITUTUINHEI U
CaMOOpPTaHU3AINH; - PEATN30BBIBATH
BOCTIHTATEIbHbIE BO3MOKHOCTH B
Pa3TUYHBIX BUJAX AESTEILHOCTH,
00y4aroImuxcs co CJI0BECHOU
(3HaKOBOM) OCHOBOWM: CHCTEMaTH3aIIHs
ydaeOHOro Marepuana; -
OpPTaHU30BBIBATH JIJIS1 O0YYAIOIINXCS

46


https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245

11

12

13

14

15

16

17

AHaim3 KOHTPOJIBLHON paboTHI.
B3anMHOe pacnosiokeHue npsmbIxX
B IIPOCTPAHCTBE:
nepeceKaroIuecs, napauienbHble
U CKpELIMBAOLIUECS IPSIMbIe

[TapayuienpHOCT MPSMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
rapajule/ibHbIE IIPSIMBIC B
IIPOCTPAHCTBE; M1apalIeIbHOCTh
TPEX MPSAMBIX

[TapannensHOCT NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbHOCTE IPAMON U
IUIOCKOCTH

VYTIIBI ¢ COHANpaBJICHHBIMU
CTOpPOHAMH

VYron Mexay nNpsiMbIMH B
IPOCTPAHCTBE

Pemenue 3anau no teme
«Yron Mexay npsiMbIMU
BIIPOCTPAHCTBE»

[TapannenbHOCTb MIIOCKOCTEN:
napaesbHble IIOCKOCTH

bu6nuoreka [JOK
https://m.edso0.ru/1a252
0f6

bu6nmoreka [IOK
https://m.edsoo.ru/93ad3
6b3

bubmuorexa [JOK
https://m.edsoo.ru/eeldl
9b9

bu6nuoreka [IOK
https://m.edso0.ru/9f4071

b9

bu6nuoreka [IOK
https://m.edsoo.ru/fe7338
62

bubmorexa [JOK
https://m.edso0.ru/2935a
9a0

bu6nuoreka [IOK
https://m.edsoo.ru/2e18f2

CHUTYyallMii KOHTPOJIS M OLICHKHU (KaK
y4eOHBIX JOCTHKECHHI OTMETKAMH, TaK
Y MOpaJIbHBIX, HPABCTBEHHBIX,
IPaKIaHCKUX TTOCTYIKOB); -
OpraHU30BbIBATh WHIANBUIYATbHYIO
y4eOHYIO IeATEIBHOCTD; -
OpPraHU30BBIBATH TPYIIOBBIC (YOPMBI
y4eOHOM JIeATEIBHOCTH;

- (hopmupoBaTh y 00yUaroIUXCcs
KYJIbTYPY 370POBOTO U 0€30I1acHOTO
o0pa3za Xu3HH; - MOOYKIaTh
oOydJaronuxcsi COOII0IaTh Ha YPOKe
MPUHIIMUITB YIeOHOH TUCITUTUTHHEI 1
CaMOOpPraHU3aIlNH; - PEAT30BHIBATH
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https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

18

19

20

21

22

23

24

25

CaolicTBa napamienbHbIX
IUIOCKOCTEH

[IpocTefinve npocTpaHCTBEHHbIE
burypsl Ha IJIOCKOCTHU: TETPAdIP,
KyO, mapasuiesnenumnes

IToctpoenue ceuenuit

Pewenne 3anad mo reme
«IIocTpoenue ceueHui»

KonTponbnas pabora Ne o teme
"IIpstMble U MJIOCKOCTHU B
npoctpasctse. [lapamienbHOCTb
HPSIMBIX U TJIOCKOCTEH"

IlepneHAUKYIAPHOCTD IPSAMOM U
IIJIOCKOCTH: NIEPIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

[IpsiMble mapannenbHble
K IJIOCKOCTH

IIpsimble

55

bubmuorexa [JOK
https://m.edsoo.ru/e504d
656

bu6nmoreka [IOK
https://m.edsoo.ru/4a28d
c02

bu6mmoteka [IOK
https://m.edsoo.ru/1d434
dof

bu6mmoteka [IOK

https://m.edsoo.ru/ec26fe
5d

bubmmoteka [IOK
https://m.edsoo.ru/9a0a%e
56

bu6nuoreka [JOK
https://m.edsoo.ru/b19f6a
5d

bu6nuoreka [JOK
https://m.edsoo.ru/0acllc
95

but6mmoreka [{OK
https://m.edsoo.ru/bas45

BOCIIUTATEIbHBIE BO3MOKHOCTH B
Pa3MYHBIX BUAAX JIEATEIBHOCTH
00yYaroIIuXCs CO CIIOBECHON
(3HAaKOBOI) OCHOBOM: - IPUBJIEKATH
BHUMaHHE 00yJaroIIuXcs K
o0cyxmaeMol Ha ypoke HHPOpMAIIHH,
aKTHBHU3AIMX TO3HABATEIILHOM
JEeSITeTLHOCTH 00YUYaIOIMIUXCS; -
peann30BBIBATh BOCIIUTATEIILHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JESITETLHOCTH O0YUYaIOIIUXCSI CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA: -
MIPUBJICKATh BHUMAHHE O0YYAIOIINXCS K
o0cyk1aeMoi Ha ypoke HH(popMaIuu,
aKTHBHU3AIMY TI03HABATEIILHON
JIeSITEIbBHOCTH 00yJaromuxcs; -
OpPraHMU30BbIBATh PA0OTY O0yUaAIOLIUXCS
C COI[MAJIbHO 3HAaYMMOMN MH(pOpMaIueit
10 TOBO/Y MOJIy4aeMOi Ha ypoke
COLIMAJIbHO 3HAUMMOM nH(pOpMaLIUU —
00CyKaTh, BRICKa3bIBaTh MHEHHUE; -
MPOEKTUPOBATH CUTYAILIUU U COOBITHUSA,
pa3BUBAIONINE KYJIbTYPY NepeKUBaHUH
Y IICHHOCTHBIC OPHEHTAINH PeOeHKa; -
WHUITUUPOBATH U ITOJICPKUBATH
HCCIIEIOBATEIBCKYIO JESITETHHOCTD
00yJaroImuxcs B paMKax peanu3aliu
WUMH WHIWBHUYaTbHBIX U TPYIIIOBBIX
UCCIIEI0BATEIBCKUX MTPOEKTOB.
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https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

26

27

28

29

30

31

32

NEPNCHAUKYJIAPHBIC K IINTIOCKOCTHU

IIpu3Hak neprneH MKy pHOCTH
IIPSIMOM U TNIOCKOCTH

Pemenue 3agau Ha npu3Hak
NEePHEHAUKYISIPHOCTH TIPSMOMN
U TJIOCKOCTH

Teopema o npsimoit
MEPIECHINKYIISIPHOM MIIOCKOCTH

Pewmenne 3anau o reme
«Teopema o npssmon
NEPIEHANKYJIIPHON
IJIOCKOCTH

Ob6o06maromuit ypok o Teme
«Teopema o npssmMon
NEPIEHANKYIJIIPHON
IIJIOCKOCTH

IlepnenquKymsip 1 HaKJIOHHBIE

PaccrosiHue ot npsimoi
J10 TUIOCKOCTH

66

bu6nuoreka [JOK
https://m.edsoo.ru/f85bfc
46

bu6nuoreka [IOK
https://m.edso0.ru/79165
dis

bubnnoreka IIOK
https://m.edso0.ru/635c5
087

bubnnoreka IIOK
https://m.edsoo.ru/bd374
5f8

bu6nuoreka [IOK
https://m.edsoo.ru/7d188
34b

bu6mmoteka [IOK
https://m.edsoo.ru/33c47
7d3

but6mmoreka [IOK
https://m.edsoo.ru/66fefa
dd

yCTaHABJIMBATh JIOBEPUTEIILHBIC
OTHOILICHHS MEXK]y YUUTEIIEM H
00y4aromuMHCsi, CoCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUATHIO YUAIIUMHCS
TpeOOBaHUIl U TPOCHO YUUTENS; -
dbopMupoBaTh y 00yJarOMIMXcs
KYJIBTYpPY 37J0POBOTO U OE€30MaCHOTO
oOpasa >kU3HH; - MOOYKIaTh
oOyuaronuxcs co0Jr0/1aTh Ha YpOKe
MPHUHIIAIIEI Y9eOHOW TUCITUTUINHEI U
CaMOOPTaHU3AINH; - PEATN30BBIBATH
BOCTIHTATEIbHbIE BOZMOKHOCTH B
pa3IMYHBIX BUJAX ACSITETbHOCTH,
00y4aroImuxcst CO CIIOBECHOM
(3HAaKOBOW) OCHOBOM: CHCTeMaTH3aIIHS
y4eOHOro MaTepuana; -
OPTaHU30BBIBATH JUTSI 00YUJAIOIIAXCSI
CUTYyaluii KOHTPOJIS M OLIEHKH (KaK
y4eOHBIX JIOCTH)KCHUH OTMETKAMH, TaK
Y MOPAJTbHBIX, HDABCTBEHHBIX,
IPaXXTAHCKUX MOCTYIKOB); -
OpPTaHU30BBIBATH WHAUBHUIYAIHEHYIO
y4eOHYIO eATEeTbHOCTb; -
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https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd

33

34

35

36

37

38

39

[IeprieHAUKYIAp ¥ HAKIIOHHBIE:

PacCTOSIHUE OT TOYKH J0
IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM JI0 MIOCKOCTH.
[Tpoexuus purypst Ha
IJIOCKOCTh

Pemenue 3anay no teme
«[lepnenauxymnsp u
HAKJIOHHBIE»

Vsl B IMPOCTPAHCTBE: YI'oJl
MCKOAY HpHMOﬁ H IIJITOCKOCTBIO

JByrpaHHbIi yrou, TMHEHHbII
yroJl IBYTPaHHOTO yria

Pemenue 3ana4 o reme
«/IByrpanHslii yroi,
JIMHEHUHBINYTOJI IBYTPAHHOTO
yria»

[IepnieHAUKyYIAPHOCTH
IJIOCKOCTER

[Tpuznax
NEePHEHANKYISIPHOCTH JIBYX
IIOCKOCTEN

bu6nuoreka [IOK
https://m.edsoo.ru/abb7b
8e3

bu6nmoreka [IOK
https://m.edsoo.ru/dbee2
2bc

bubmuorexa [JOK
https://m.edsoo.ru/6b61b
2b4

bubmuorexa [JOK
https://m.edsoo.ru/5fa0b3
ce

bu6nuoreka [IOK
https://m.edsoo.ru/c7¢c77
7ed

bubmmoteka [IOK
https://m.edsoo.ru/ec3e2d
a3

but6mmoreka [IOK
https://m.edsoo.ru/ed9e2a
8e

OpPraHU30BBIBATH TPYIIOBBIC (HOPMBI
yueOHOU e TEIIbHOCTH.

- (hopmupoBaTh y 00yUaroIUXCs
KYJIBTYpPY 37I0POBOTO U OE€30MaCHOTO
o0pasa Xu3HH; - MOOYKIaTh
oOydJaronuxcsi COOII0IaTh HA YPOKe
MIPUHIIAITEI YIeOHOW TUCITUTUTHHEI 1
CaMOOpraHU3allNH; - PEaTN30BhIBATh
BOCITUTATEIbHBIC BO3MOXXHOCTH B
Pa3IUYHBIX BUJAX IESTEILHOCTH
00y4aroIUXCsl CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: - IPUBJIEKATH
BHUMaHUE 00y4aromxcs K
o0cyxaemMoli Ha ypoke uH(popMaluu,
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https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e

40

41

42

43

44

45

Pemenue 3amad mo teme
«IleprneHIUKYIAPHOCTD
IJIOCKOCTEH: TPU3HAK
MEePIEHANKYIISIPHOCTH IBYX
IUIOCKOCTEM»

Teopema o Tpéx
IEPHEHINUKYIISIpax

Pemenue 3anau
10 TEME
«Teopema o TpEx
MEPIECHIUKYJIAPAX

»

Oo6o06maromui
YPOK I10 TeMe
"Teopema o TpEx
MEPIEHTUKYISIpax
»

Kontponsnas pabora Ne 3 o
teMaM "[lepneHIuKyIIpHOCTD
MIPSIMBIX UIUIOCKOCTEH" U "YTJIbI

MEXKY IPAMBIMHA U
IJIOCKOCTSIMA"

AHann3 KOHTPOJIbHOU
pab6ortsl. [TonsiTre
MHOT'OTPaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTpaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOT'OTPaHHUKH; Pa3BEPTKA

bu6nuoreka [IOK
https://m.edsoo.ru/ba75d
c57

bu6nuoreka [IOK
https://m.edso0.ru/e4972
cdc

bubnnoreka IIOK
https://m.edsoo0.ru/52188
ard

bubnnoreka IIOK
https://m.edso00.ru/9f2467

36

bu6nuoreka [IOK
https://m.edsoo.ru/5b971
ef3

but6mmoreka [IOK
https://m.edsoo.ru/2d24e
873

aKTHBU3AIMH TI03HABATEIbHON
JESITeTLHOCTH 00YUYaIOMIUXCS; -
peaTr30BBIBATh BOCIIUTATEIILHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JESITETLHOCTH 00YUYAIOIIUXCSI CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA: -
NPUBJIEKAaTh BHUMaHHE 00YYaIOIIUXCS K
o0cykaaemMoi Ha ypoke nH(popmammu,
aKTHBU3AIMH TI03HABATEIILHON
JIeSITEIbHOCTH 00Yy4aroIuXCsl;

- OpraHu30BBIBaThH paboTy
00yJaroIuXcs C CONUATBLHO 3HAYUMOI
uHpopManuei 1o moBory Nojay4aeMoi
Ha YpOKe COIMaIbHO 3HAYMMOI
uHpopManuu — 00CyX/1aTh,

BBICKA3bIBAaTh MHCHHUCE; - IPOCKTUPOBATH
51


https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873

46

MHOI'OI'paHHHUKaA

IIpu3ma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS NPU3MBI;
IpsiMasi U HaKJIOHHAs IPU3MBI;
OOKOBast U MOJHAS IOBEPXHOCTh
IIPU3MBI

bu6nuoreka [IOK
https://m.edsoo.ru/b4ad6

3ad

CUTYyallUU U COOBITHS, Pa3BUBAIOLIHE
KYJIbTYpY IEPEKUBAHUHN U LICHHOCTHBIE
OpHEHTAIH PeOCHKA; - MHUIIUHPOBATh
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https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad

47

48

49

50

51

[Tapaytenenunen,
IIPSAMOYTOJIBHBIN ITapaJUIEIICIIUIIE]
U €ro CBOWCTBA

IIupamupa: N-yroapHas
nupamuia, rpaHd ¥ OCHOBaHHE
nUpaMu/Ibl; 00KOBask U MOJTHAS
HOBEPXHOCTh MMPAMU/IBI;
IpaBUJIbHASA U yCeUEHHas
nupammia

HpaBI/IJH)HI)IG MHOTI'OIrpaHHUKU:
IMOHATHEC IIPABUIIBHOI'O
MHOI'OIrpaHHUKA; ITPpaBUJIbHAA
I[pu3Ma U IpaBUJibHAsA IMApaMuaa;
NpaBUIbHAS TPEYTOJIbHAS
HUPaMK/Ia U PABHIbHBIN
TeTpa’Ip; Kyo

[IpencraBienue o mpaBUIbHBIX
MHOFOFpaHHI/IKaX: OKTaBHp,
JOICKA’Ap U UKOCASIP.

CumMeTpHs B IPOCTPAHCTBE:
CUMMCETPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B IUPAMHJIAX,
napajuleJenune1ax, NpaBUIbHbBIX
MHOI'OI'paHHUKax

bubmuoreka [JOK
https://m.edsoo.ru/8a7bhe
683

bubmuoreka [JOK
https://m.edsoo.ru/fblcdO

as

bu6mmoreka [IOK
https://m.edso0.ru/074c8
865

bu6mmorexa [IOK
https://m.edsoo.ru/a0fdd5
bf

bu6mmoreka [IOK
https://m.edsoo.ru/b9e77
7d9

U NOAACPKHUBATH UCCIICAOBATCIILCKYIO
ACATCIBHOCTD 06yqafom1/1x051 B paMKax
pcalin3aliii UMW UHINBUAYAJIbHBIX U
I'PYIIIOBBIX UCCICAOBATCIIBCKUX
ITPOCKTOB;,

pPCaIN30BbIBATE BOCIUTATCIIbHBIC
BO3MOXXHOCTH B PAa3JIMYHBIX BUAAaX
JEeSTeIbHOCTH 00YJarOIIUXCs CO
CJIOBECHOM (3HAKOBOI1) OCHOBOIA: -
MIPUBJIEKATh BHUMAaHUE 00YYarOMINXCs K
o0cyxmaemMol Ha ypoke nHpopmaiuu,
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https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
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57
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Briuncnenne 31eMEHTOB
MHOTOTPaHHHUKOB: p&0pa,
JIMaroHasu, yribl

[Tnomans 60KOBOM MOBEPXHOCTHU H
IIOJIHOM ITOBEPXHOCTH IIPSIMOU
IIPU3MBI, IUIOIIAb OCHOBAaHUH,
TeopeMa 0 OOKOBOM ITOBEPXHOCTH
NPSAMOU MPU3MBbI

[Tnomans 60KOBOM MOBEPXHOCTHU H
IIOBEPXHOCTHU IIPaBUIILHOU
IpaMUbl, TEOPEMA O IUIOIAIN
OOKOBOM TOBEPXHOCTH YCEUEHHOMN
IUPAMHU]IBI

KonTponbnas paborta Ne4 no
Teme""MHororpaHHuKH"

AHann3 KOHTPOJIbHOM paboThI.
ITousarue 00 00bEMe. OCHOBHEIE
CBOICTBA 00BLEMOB.

O06bEM upamMuIbl

®opMyIIbl U1 BBIYUCIEHUS 00BEMa
MIUPAMHU/IBI.

bubmuorexa [JOK aKTHBHU3AIIMM TT03HABATEIbHOMN

https://m.edsoo.ru/6cdbec  mesATenbHOCTH O0YYAIOLIMXCS; -

ef OpraHU30BBIBATH PA0OTY 00YUAIOIINXCS
C COLIMAJILHO 3HAYMMOM MH(pOpMaIuei

buGnnorexa LHOK 10 TIOBOJTY IOJTy4aeMoi Ha ypOKe

https://m.edsoo.ru/37d84 COLMATHHO 3HATMMOI HH(OPMALH —

157 00CyXKaTh, BBICKa3bIBaTh MHEHUE; -
MIPOEKTUPOBATH CUTYAIIUU U COOBITHS,
Pa3BHUBAOIINE KYJIBTYPY NIEPEKUBAHUI

Bu6mmorexa LIOK Y IICHHOCTHBIC OpUEHTAINH PEOCHKA; -

https://m.eds00.ru/5603e ~ MHHULMUPOBATL U MOAACPKUBATH

30b UCCJIEIOBATENBCKYIO ACSITEIbHOCTD

o 00y4aroluXxcs B paMKax pean3aiuu
WMMU UHIWBUTYaTbHBIX U TPYIIIOBBIX
HCCIIE0BATEIIbCKUX IPOCKTOB.

bubmuorexa [JOK

https://m.edsoo.ru/a95f5¢c

04

bu6mmoteka [IOK

https://m.edso0.ru/7ad00

20b

bubmmoteka [IOK

https://m.edsoo0.ru/23517

1b3

bubmmorexa [JOK YCTaHABIIMBAThH JJOBEPUTEIbHbBIE

https://m.edsoo.ru/f47dfe  oTHOWmICHMS MEXIy yUUTEIEM U

fd 00y4aroIIUMHCSI, CITOCOOCTBYIOIINX

54


https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
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60

61

62

63

64

65

Pemenne 3aa4 Ha BBIYHCIICHHE 1
00BbEMa MUpaMUIBbL.

O0BbEM IpU3MBI 1

DopMyIIbl ISl BEIYUACICHUS 1
00BbEMa MPU3MBIL.

Dopmyna s BBIYUCICHUS 1
00bEMa yCEUCHHOHN NUpaMubl U
HPU3MBI.

Pemrenue 3aga4 Ha BEIYHCIICHHUE 1
00beMOB. COOTHOIICHUS MEXTY
00BEMaMH TOTOOHEBIX TEI

KonTponbras padorta Ne5 mo 1
Teme"OOBEMBI

MHOTOIPAHHUKOB"

[ToBTOpeHue, 060061IIeHNE 1

cHCTeMaTH3aIys 3HaHUH.

bu6nuoreka [IOK
https://m.edso0.ru/79¢10
312

bu6nuoreka [IOK
https://m.edsoo.ru/2faadc
3f

Bbubnuoreka [IOK
https://m.edso0.ru/79853
608

bubnnoreka IIOK
https://m.edsoo.ru/1e053
890

bubnnoreka IIOK
https://m.edso0.ru/482d3f
51

but6mmoreka [IOK
https://m.edso0.ru/28a65
13c

but6mmoreka [IOK
https://m.edsoo.ru/098be

MO3UTUBHOMY BOCIIPHSATHIO YHAITUMHCS
TpeOOBaHUI 1 TPOCHO yUUTEINS; -
dbopMHPOBATH Y O0YJAFOIITUXCS
KYJBTYPY 3J0POBOTO U OE€30I1aCHOTO
o0pasa X13HH; - MOOYKIaTh
oOydJaronuxcsi CoOII01aTh Ha YPOKE
MPHUHIIUAIIBI Y9eOHOW TUCITUTUINHBI U
CaMOOpPTaHU3aINH; - PEATN30BbIBATH
BOCIIUTATEIbHBIE BO3MOKHOCTH B
pa3IMYHBIX BUJAX JEATEIBHOCTH,
00y4aroIuXxcsi CO CJIOBECHOU
(3HAKOBOI) OCHOBOM: CHCTEMAaTHU3aIIUs
y4eOHOTO MaTepuana; -
OPraHU30BBIBATH JUIsI 00YUYAIOIIUXCSI
CUTyalnii KOHTPOJIS M OLIEHKH (KaK
y4eOHBIX JOCTIKEHHI OTMETKAMH, TaK
¥ MOPJIbHBIX, HPABCTBEHHBIX,
IpaXIaHCKUX MOCTYIKOB); -
OpPTaHU30BBIBATH WHAUBHUIYAIbHYIO
y4eOHYIO 1eSITebHOCTb; -
OpPTaHU30BBIBATH TPYIIIOBEIE (POPMBI
yueOHOI e TENbHOCTH;

yCTaHABJINBATh JIOBEPUTEILHBIC
OTHOIIEHHS MEXKITy YIUTEIIEM U
00y4arouuMucs, CrocoOCTBYIOMINX
MO3UTUBHOMY BOCIIPUSATHIO YHALTUMUCS
TpeOOBaHUH U IPOCHO YUUTENS; -
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https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
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67

68

ITocTpoeHue ceueHuii B
MHOTI'OT'paHHUKEC

[ToBTOpenue, 06o0IIeHNE
CUCTEMaTU3alus 3HAHUM.
Brluncnenue paccTosHAN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH J10
IPSIMOM, OT TOYKH JO IVIOCKOCTH,
MEXy CKPEIUBAIOIUMUCS
IPSIMBIMU

HtoroBas KOHTpoJIbHAs paboTa

[ToBTOpenue, 0600IIEHNE
CHCTEeMaTHU3allus 3HAHUH.
Brruncnenue yrios: Mexy
CKPEIINBAIOIIUMHUCS TIPSIMBIMH,
ME/1y MPSIMO U IIIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YTII0OB MEXKIY
TUTOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

dad

bu6nuoreka [IOK
https://m.edsoo.ru/f7792b

a9

bubnnoreka IIOK
https://m.edsoo.ru/h9146
bcO

bubnnoreka IIOK
https://m.edsoo0.ru/56765
e8b

dbopMUPOBATH Y 00YJAFOIIIHXCSI
KYJBTYPY 3J0POBOTO U OE€30I1aCHOTO
o0Opasa X13HH; - MOOYKIaTh
oOydJaronuxcsi CoOII01aTh Ha YPOKE
NPUHIHITB] Y9eOHOH TUCIUILIHHBI 1
CaMOOPTaHU3aINH; - PEATN30BbIBAThH
BOCTIMTATEIHbHBIC BO3MOKHOCTH B
Pa3IUYHBIX BUJAX JIESTEIBHOCTH,
00yJaroumxcs co CI0BECHOM
(3HaKOBOI) OCHOBOM: CHCTEeMAaTH3aIIUS
y4eOHOTO MaTepuana; -
OPraHU30BBIBATH ISl 00YUYAIOIIUXCSI
CUTYyaIlMii KOHTPOJIS U OLICHKHU (KaK
y4EOHBIX JOCTHKEHHI OTMETKAMH, TaK
¥ MOPJIbHBIX, HPABCTBCHHBIX,
IpaXIaHCKUX MOCTYIKOB); -
OpPTaHU30BBIBATH WHIAWBHUIYATEHYIO
y4eOHYIO IesATeIbHOCTD; -
OpPTaHU30BBIBATH TPYIIIOBEIE (POPMBI
yueOHON NesSTEIbHOCTH.
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https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
) NporpaMmmasl Beero Kourpoubnubie | IIpakTHyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesl
bu6mmoreka [IOK
1 T 12
€414 Bpatiieni 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0nBe 5 1
PEMBLTEN https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 h:’[IpSJ,I:I;I/(r)T:.E:eI:jZCLJEJ.ru 116209637
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
cUCTeMaTH3aIlHsl 3HAHU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O 34 4 0

[TPO'PAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Ne
n/n

Tema ypoka KounyecTBO 4acoB

BCEro K.p

Cdepa u map: HeHTp, pajnyc, 1
JIMaMETp; IJIO0INA/Ib TOBEPXHOCTH
cdepbl

B3aumuoe pacrosioskenue chepsbl 1
Y IJIOCKOCTH; KacaTebHasl
IUTOCKOCTH K cdepe; TIIoaab

cdepbl

N3o0paxkenue cdepsl, mapa Ha 1
wiockoctd. CedeHus mapa

[unmuaapuyeckas MOBEPXHOCTb, 1
00pa3yromue MUINHIPUIECKOM
MOBEPXHOCTH, OCh

UIMHIPUYECKOI MOBEPXHOCTU

Hunmuuap: ocHOBaHUS U OOKOBast 1
MOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIIAah OOKOBOI U IMOJTHOM

MOBEPXHOCTHU

N300pakeHne HUIMHApPA HA 1
mockocTy. Pa3Béprka nunuHapa.
Ceuenus uuanHapa (II0CKOCTHIO,

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypchl

bubmnoreka LIOK
https://m.edsoo.ru/0341bc2b

bubmuorexa [JOK
https://m.edsoo.ru/bed12a43

bubmmoteka [IOK
https://m.edsoo.ru/bc15f7f2

bubmmoteka [IOK
https://m.edso0.ru/6054b8cl

bubmmoteka [IOK
https://m.edso00.ru/188f6216

bu6mmorexa [IOK
https://m.edsoo.ru/016e25eb

JesiTeJIbHOCTH YUUTEJISI C YUETOM
padoueii mporpamMmbl
BOCHUTAHUS

-peanu30BbIBaTh BOCIUTATEIbHbIC
BO3MOXXHOCTH B Pa3JIUYHBIX BHJIAX
JIeATETLHOCTH O0YJAIOIINXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM: -
MIPUBJIEKATh BHUMAaHUE
oOyJaromuxcs K 00cyxaaeMoit Ha
ypoke uHhopMaluu, akTHBU3ALIUN
MO3HABATENILHON 1eATeIbHOCTH
00y4arouXxcs; - OpraHM30BbIBATH
paboTy 00yJarOIINXCSI C COIUATBEHO
3HaYUMOM nH(popMaLKe o MOBOLY
MOJIy4aeMOi Ha YPOKE COIMAIbHO
3HaYUMOM MH(pOPMALIUU —
00cyX1aTh, BBICKa3bIBaTh MHEHUE; -
MPOEKTUPOBATh CUTYALIUU U
COOBITHSI, Pa3BUBAIOIIINE KYIbTYPY
MEePEeKUBAHNN U IICHHOCTHBIC
OpHUEHTAINH peOeHKa; -
WHUITUUPOBATH U MTOJICPKUBATH
HCCIIEIOBATEIIBCKYIO JESITETHHOCTD
00yJaromuxcsi B paMKax pean3aiui
WMU UHJIMBUYaJTbHBIX U TPYIIOBHIX
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https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

10

11

rapajuiebHON Uin
NEPIEHIUKYIISIPHON OCU
AJTUHIPA)

KoHnueckasi IoOBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKOU ITOBEPXHOCTU

KoHnyc: ocHOBaHME U BEPIINHA,
00pa3yromas 1 OCh; IJI0IIA b
OOKOBOH U MOJIHOM MOBEPXHOCTU

Y ceu€HHbII KOHYC: 00pa3yromnme
M BbICOTA, OCHOBAaHHUA U OoKoBas
HIOBEPXHOCTh

N300paxeHne KoHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca.
CeueHus KOHYyca (IIOCKOCTBIO,
napauielibHOW OCHOBaHMIO, U
IUIOCKOCTBIO, MPOXOIAIEH uepes
BEPIINHY)

KomMOuHamust Ten BparieHus u
MHOTOTPaHHUKOB.
MHororpaHHuK, ONMCaHHbIA
okoIo cepsr; chepa, BiucaHHas
B MHOTOT'PaHHUK WJIH B TEJIO

BpalICHUA

bubmnoreka LIOK
https://m.edsoo.ru/c94ba09b

bu6mmoteka [IOK
https://m.edso0.ru/897dd3b2

bu6mmoteka [IOK
https://m.edsoo.ru/1468bab3

bu6mmoteka [IOK
https://m.edsoo.ru/Obdelbe8

bubmmoteka [IOK
https://m.edsoo.ru/3cefl0e5

HCCICA0BATCIIbCKUX ITPOCKTOB.

yCTaHaBJIMBATh JIOBEPUTEIILHBIC
OTHOIICHUSI MEXIY YUUTEICM
00y4aroImuMHCs, CIOCOOCTBYIOLINX
TIO3UTUBHOMY BOCHPHUSTHIO
yYamyuMHcs TpeOOBaHUHN U TTPOCHO
yuuTens; - GopMUpoBaTh y
00y4aroIuXcst KYJIbTYpY 3lI0pPOBOTO
u 6e301acHOro oopasa KHU3HU; -
no0yKIaTh 00yYarOIIIXCs
co0r0AaTh Ha YPOKE MPUHIUIIBI
y4eOHON TUCHUTIIIMHBI U
CaMOOpPTaHU3aINH; - PEAIN30BbIBAThH
BOCITUTATEIbHBIE BO3MOXKHOCTH B
Pa3MMYHBIX BUJAX AEATEIHLHOCTH,
00y4aroImuxcs co cJI0BECHOU
(3HaKOBOI) OCHOBO:
cucTeMaru3anus yueOHOro
MaTepHaa; - OpraHu30BBIBATH IS
00y4aroIuXcsl CUTyalluidi KOHTPOJIS
MOICHKH (KaK y4eOHbBIX TOCTUKEHUHN
OTMETKaMH, TaK U MOPAJIbHBIX,
HPaBCTBEHHBIX, TPAKIAHCKHX
MOCTYIIKOB); - OPraHU30BbIBATh
WHIUBUYAEHYIO Y4eOHYIO
JIeSTEILHOCTD; - OPraHU30BbIBATh
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https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5

12

13

14

15

16

17

18

Kontponbnas padota Nel o teme
«Temna BpameHus»

AHaM3 KOHTPOJIBHON paboTHI.
ITonstre 00 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEII.
Teopema 06 00bEMe
PSIMOYTOJIBHOTO
napajuiesenuneaa u cieacTBUs
u3 Heé.

O0BEM UIMHApA, KOHYCa

O06béM mapa u momaab chepsl

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC.

COOTHOIICHUS] MEXKTY
IJIOMIAIIMU ITOBEPXHOCTEN,
00BEMaMHU OJIOOHBIX TET

KonTponbhnas padora Ne2 mno
Teme «OOBEMEI TEI»

AHaM3 KOHTPOIHHOU
pabore. BexTop Ha
TUTOCKOCTH H B
IPOCTPaHCTBE

bu6nmmoreka [IOK
https://m.eds00.ru/0b136158

bu6nmmoreka [IOK
https://m.edsoo.ru/26a03fb7

bu6mmoteka [IOK
https://m.edso0.ru/5513d87b

bu6mmoteka [IOK
https://m.edsoo.ru/d189bde2

bubmuorexa [JOK
https://m.edso0.ru/810cfleb

bubmmoteka [IOK
https://m.edsoo.ru/4a33a8ab

bu6mmoteka [IOK
https://m.edsoo.ru/5caefclb

rpymmoBbie GOpMbl yueOHOM
NeSITeIbHOCTH;

- opmupoBaTh y 00yJaromuxcs
KYJIBTYpY 3I0POBOTO B O€30I1acHOTO
o0pasa KH3HH; - TOOYKIaTh
oOyyaroimuxcs coOI01aTh Ha ypoKe
NPUHIUITB] Y9eOHON TUCIUTLTUHBI 1
CaMOOpPTaHU3AINH; - PEATN30BbIBAThH
BOCIIUTATCIIBHBIC BOSMOXHOCTH B
PA3JIMYHBIX BUAAX ACATCIBHOCTU
00yJaronmxcs co CIIOBECHOM
(3HaKOBOI) OCHOBOM: - MPUBJIEKATH
BHUMaHHE 00yJaroIIuXcs K
00CyXk/1aeMOii Ha ypoKe
uHbOpMaIINY, aKTHBH3AIUN
MO3HABATEJIBHOMN JIEATEILHOCTH
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https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

19

20

21

22

23

24

25

CrnoxxeHue ¥ BbIUUTAHUE 1
BEKTOPOB

YMHOXEHHE BEKTOpa Ha YUCIIO0 1
Pa3nosxeHue BekTOpa 10 TpEM 1

HEKOMIUIaHAPHBIM BEKTOPaM.
[TpaBuiio mapannenenumneaa

Pemenne 3amad, CBSI3aHHBIX C 1
MIPUMEHEHUEM TTPaBUJI ICHCTBHH C
BEKTOpaMHU

ITpsimoyronbHas cucrema 1
KOOPJMHAT B IIPOCTPAHCTBE.

Koopaunats! BekTopa.

IIpocreiimme 3amauu B

KOOpAMHATaX

Yron mexny 1
BEKTOpPAMH.

CkansipHoe

MIPOU3BEJICHUE

BEKTOPOB

Brruncnenue yrios 1
MEXIYTPSIMBIMU 1
MIJIOCKOCTSIMU

bubmnoreka LIOK
https://m.edsoo.ru/23f4f089

bubmnoreka LIOK
https://m.edsoo.ru/dee379eb

bubmnoreka LIOK
https://m.edsoo.ru/a28fd74e

bu6mmoteka [IOK
https://m.edsoo.ru/5a827900

bubmuorexa [JOK
https://m.edsoo.ru/d3alfe30

bubmmoteka [IOK
https://m.edsoo.ru/48db7058

bu6mmoteka [IOK
https://m.edsoo.ru/725effc4

00yJaroIIUXCsl; - PEaIU30BbIBATh
BOCIIUTATEIbHBIE BO3MOXKHOCTH B
Pa3IUYHBIX BUJAX JEATCIILHOCTH
00yJaroIuXCsi CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: - IPUBJIEKATh
BHUMaHHUE 00yYaroIuXcs K
o0CyKIaeMOl Ha YPOKe
uH(pOpMAINH, aKTUBU3ALNN
[I03HABATEJILHON IEITENHLHOCTH
00y4aroIuXCs; - OPraHMU30BHIBATH
paboTy 00yyaromxcs ¢ CouruaibHO

3HaYMMOM HH(pOpMaLMel o MoBoay
MOJIy4aeMOM Ha YPOKE COL[MATIbHO
3HaYUMOM MHpOpPMALIUU —
00CyXJ1aTh, BBICKAa3bIBATh MHEHUE; -
NPOEKTHPOBATH CUTYaLlUU U
COOBITHS, pa3BUBAIOIINE KYIBTYPY
NepeXKMBAHUHN ¥ IEHHOCTHBIE
OpUEHTAINH peOeHKa; -
WHUIIMAPOBATH U MOJIICPKUBAThH
HCCIIEIOBATENbCKYIO e TEIbHOCTh
o0yyJaroImuxcs B paMKax peaau3aiu
UMU UHIUBUYaTbHBIX U TPYITIOBBIX
HCCIIEI0BATENbCKUX MPOEKTOB.
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https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

26

27

28

29

KoopanHaTHO-BEKTOPHBIN METO IIPU
PELICHUH T€OMETPUUECKUX 3314

Kontponbnas pabora Ne3 mo
teme" BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

AHann3 KOHTPOJbHOM
pabotsl. IloBTOpEHuUE,
o0o0mieHne u
cHUcTeMaTu3alus 3HaHUM.
OcHoBHbIe GUTYpBI, PaKTHI,
TEOpEMBI Kypca IIaHUMETPUHU

IToBTOpEHHME, 0000IICHUE 1
CHCTEMAaTH3aIs 3HaHUHN.
OcHoBHBIE QUTYPHI, HAKTHI,
TEOpPEMBI Kypca IIaHUMETPUHU

bu6nmmoreka [IOK
https://m.edsoo.ru/8efbe78e

bu6nmmoreka [IOK
https://m.edso0.ru/77c22fc5

bu6nmmoreka [IOK
https://m.edsoo.ru/1780ba5d

bubmuorexa [JOK
https://m.edsoo0.ru/078cd184

yCTaHABJINBATh JIOBEPUTEIILHBIC
OTHONICHUS MEXIY YIUTEIIEM U
00y4aroImnUMHCs, CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCITPHSTHIO
ydalumucs TpeboBaHuil 1 mpocso
yuuTens; - GopMUpoBaTh y
00yJaroIuXxcs KyJIbTypy 3I0POBOTO
u 6e30macHOro o0pa3a KU3HH; -
noOyXaaTh 00y4YarOIIUXCS
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https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

30

31

32

33

34

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUH. 3a1a9n
IJITAHUMETPUHU ¥ METOJIBI UX
perieHus

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAaHUH. 3a1aun
IJITAHUMETPUHU ¥ METOJIbI UX
perieHus

[ToBTOpEeHME, 0600IICHNE 1
cUucTeMaTu3alus 3HaHUM.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca CTePEOMETPHH

Wtorosas koHTpospHas padota Ned

[ToBTOpenue, 0600IIEHNE U
cUucTeMaTu3alus 3HaHUI

bubmnoreka LIOK
https://m.edsoo.ru/7491efe0

bubmnoreka LIOK
https://m.edsoo.ru/4dffda97

bu6mmoteka [IOK
https://m.edsoo.ru/74b2ad91

bu6mmoteka [IOK
https://m.edsoo.ru/ec24dfc?

bubmmoteka [IOK
https://m.edso0.ru/f465d10e

co0JII01aTh HA YPOKE TPUHITHITBI
y4e0HOU TUCIUTUINHEI 1
CaMOOPIraHU3alNHN; - PEaTN30BBIBATh
BOCHHTATEIbHBIC BO3SMOKHOCTH B
Pa3IMYHBIX BUAAX JCATEILHOCTH,
00YyYaIOIIMXCS CO CIIOBECHOM
(3HAaKOBOI1) OCHOBOM:
cucTeMaTu3anus yueoHoro
Marepualia; - OpraHu30BbIBATh IS
00yyaroluXcsl CHTyalluidi KOHTPOJIS
U OLIEHKH (KaK y4eOHBIX
JTOCTHKEHUI OTMETKaMH, TaK U
MOpAJIBbHBIX, HPAaBCTBEHHBIX,
IPaKIaHCKHUX ITOCTYIIKOB); -
OPraHU30BBIBATh WHIUBHUYaIbHYIO
y4eOHYIO JIEeATEIBHOCTD; -
OpraHU30BBIBATH IPYIIIOBBIC POPMBI
y4eOHON NeSTEIbHOCTH.
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https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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YUYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJTBI JIJIS1 YYEHUKA

Or

Maremaruxa: | Atamacin Axmuome | Axmmome 20 | o
anredpa B JC. pHoe pHoe x| 2
113 Hagala Byryzos | 10 obmecTeo | ofmecTso 202 B
wi sas b . s 202 | cents
740 |5.1.2.| wmarematHge B&. - Hsnareas | "Hsmateas o | s
1 cxoro agamasa, | Kazommes | 11 CTBO €TBO cou| 2 0p1 5
TeOMeTpHA Ch.m "TIpocseme | "TIpocseme N | roma
TeoMerpus OpyTHE HHE' HHE 54

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IleyaTHbie mocoous:
TaGnuuer o anredpe n HavaaMm MaremaTudeckoro aHanusa s 10-11 xmaccos.
Pa3naToyHblii M IMIAKTHYECKUIT MaTepuaJl
[Tanka ¢ KM, pa3aarounsle Mmatepuaisl o maremaTuke 10 kiace
[Tanka ¢ KM, pa3naTounble MaTtepuaisl 1o maremaruke 11 kiacce

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU "
HTEPHET

e https://mathb-ege.sdamgia.ru/

e  https://www.time4math.ru/egebaz

e http://school-collection.edu.ru/catalog/teacher/?class[]=53&subject[]=21

e https://znanio.ru/media/elektronnoe_posobietsormir_mnogogrannikov-3728

« https://infourok.ru/biblioteka/geometriya/klass-10/uchebnik-604/type-57

e https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/

o http://www.edu.ru-denepanbheiii mopran Poccuiickoe odpa3zoBanue

 http://www.school.edu.ru-Poccuiickuii 00111e00pa3zoBaTebHbIN MOPTAT

e Www.1lseptember.ru-Bce nmpuiox)eHus K razere«lceHTaops»

o http://school-collection.edu.ru —eIMHAs KOJUICKIIUS IIUPPOBBIX
o0pa30BaTeNbHBIX PECYPCOB

e http://vschool.km.ru Bupryanbnas mkona Kupuuia u Medoaus

e http://mat-game.narod.ru/mMaremaTrueckas rUMHACTHUKA

o http://mathc.chat.ru/mMaremaTnuecknii kaneigockon



https://mathb-ege.sdamgia.ru/
https://www.time4math.ru/egebaz
http://school-collection.edu.ru/catalog/teacher/?class%5B%5D=53&amp%3Bsubject%5B%5D=21
https://znanio.ru/media/elektronnoe_posobietsormir_mnogogrannikov-3728
https://infourok.ru/biblioteka/geometriya/klass-10/uchebnik-604/type-57
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
http://www.edu.ru-федеральный/
http://www.school.edu.ru-российский/
http://www.1september.ru-все/
http://school-collection.edu.ru/
http://mat-game.narod.ru/
http://mat-game.narod.ru/
http://mathc.chat.ru/
http://mathc.chat.ru/

ITPUJIOKEHUE

YpouHas nesiTeJIbHOCTH

Peanmaul/m IMIKOJIbHBIMHA ncagaroraMu BOCITMTATCIIBHOI'O IIoTcHIaia

YpoOKa npeAnojaract CICayrouice:

Ha eénewikonvnom ypoeue uepes:

«Touku pocta»
Peanmmzanus Beepoccuiickoro npoekra«udopmaTrka. Sxnexc. YueOHuK»;
VYuactue B KOHKypcax, OJIMMIMAAAX, HAYYHO-TIPAaKTUYECKUX KOH(DEPEHIMSIX.

Ha wikonvhom ypoene uepes:

MeXIpeIMETHBIC CBSI3U, KOTOPHIC TOBHIIIAIOT HAYYHBIH YPOBEHb O0YUYCHHUS,

OTpa)kast €CTECTBEHHBIC B3AMMOCBSI3H IPOIIECCOB U SIBJICHUN JCHCTBUTEIHLHOCTH;
Co3nanue THOKON M OTKPBITOM cpe/ibl 00yYeHHS U BOCITUTAHUS C UCIIOJb30BAHUEM
OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB;

TexHOIOTHIO Pa3BUBAIOIIETO OOYUCHHS;

MOJIMTIPEIMETHBIM ~ MOAXOMA, T.K. CKOOPAMHHUPOBAHHBIE  YCHJIHS  yYUTCIICH-
MPEIMETHUKOB U KJIACCHBIX PYKOBOJIMTENCH IMO3BOJIIOT YCHUJIMTh BOCHHTATEIIbHBIN
MOTEHIMA y4eOHBIX NPEAMETOB, IOKa3aTh NPAKTUYECKYI 3HAYMMOCTh 3HAHUH,
Pa3BUBAIOT CIIOCOOHOCTH O0YYarOIINXCS;

npoBeenue [IpeMeTHBIX HeeTb;

My3eiHOe JIe510, KOTOPOE CITOCOOCTBYET CO3/IAaHHIO YCIIOBHMA ISl Pa3BUTHUS

JyXOBHO- HPABCTBEHHOTO MOTEHI[UANIA THYHOCTH;

MPUBJICUCHUE BO3MOKHOCTEH JPYTUX YUPEIKIACHUN M OpraHU3aluH—CIIOPTUBHBIX
KITyOOB, JTIe4eOHBIX yupekaeHui, 0nbnuorek, UuTepHer u ap.

Ha YPOBHEKIaccosuepes:

e mo0yXaeHue oO0ydJarommxcs CcoOMoIaTh Ha YpOKe OOMICTIPHHATHIE HOPMBI
MOBEJICHMSI, MpaBWJia OOLIEHNS CO CTApLIMMHU (T1€JarornuecKuMu pabOTHUKAMU )1
CBEpCTHUKaMM  (0Oy4arollMMUCS), NPUHIMUNBI Y4eOHOW  JUCUUIUIMHBL U
CaMOOpraHU3aIlny;

® TpUBJICUCHHE BHUMAaHUS OOyYarOIIMXCS K IIEHHOCTHOMY acIlleKTy M3ydaeMbIX Ha
ypOKax sIBIIEHHH, opraHu3anus uX paboThl ¢ MOITyd4aeMON Ha YpOKe COLHAIbHO
3HaYMMOll MH(popMalell — HHUIMUPOBaHUE €€ OOCYKICHHUS, BBICKAa3bIBAHUS
00y4aroIMMHUCS CBOETO MHEHHUsS 10 3TOMY IOBOAY, BBIPAOOTKH CBOETo K HEH
OTHOIIIEHMUS;

® UCMOJNB30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH  CONEpKaHHS  y4eOHOTO
mpeaMeTa 4epe3 JAEMOHCTPAIMI0 OOYYaIOMIMMUCS HPUMEPOB OTBETCTBEHHOTO,
IPaXJIAaHCKOT'O TOBE/ICHUS, MPOSBICHUS YeIOBEKONI0OUs U J100pOCepeyHOCTH,
gyepe3 MoJ00p COOTBETCTBYIOLIMX TEKCTOB JJIS YTEHUs, 3afad Ui pelleHus,
MpOOJIEMHBIX CUTYallui 17151 00CYKIeHUs B Kiacce;

® IpUMEHEHHE Ha YpPOKE HWHTEPAaKTUBHBIX (opM padOTHl ¢ OOyyYarOUMMUCS:
WHTEIUICKTYaJbHBIX ~ UTP, CTUMYJHUPYIOIIMX MO3HABATEIBHYI0 MOTHBAITUIO



00ydJaroImuXxcs; TUIAKTUYECKOTO TeaTpa, TAC IOJyYeHHbIE Ha ypOKe 3HAaHUS
OOBITPHIBAIOTCS B TEATPAIbHBIX IIOCTAHOBKAX; JUCKYCCHH, KOTOPBIC JaloT
00yJaromuMcsi BO3MOXHOCTh TPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO
JMajora; TPyNIoBoi paboThl WM pabOThl B Mapax, KOTOpbIE ydaT KOMaHIHOW
paboTe U B3aUMOACHUCTBUIO C JPYTUMH JETHMU;

BKIIIOYCHHE B YPOK WIPOBBIX MPOIEAYpP, KOTOPbIE IMOMOTAIOT IOAIePKATh
MOTHBAIUIO OOYYAIOMIUXCS K IMOJNYYCHHIO 3HAHWM, HaJaKUBAHHIO TTO3UTHUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOIIGHWH B  Kjacce, IOMOTAalT  YCTAaHOBJICHHIO
I00poXKeNaTeTbHON aTMOC(hepsl BO BpeMs YPOKa;

opranu3zanys 1medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX O0YYAIOIIUXCS HaJ
HMX HEYCIICBAIOIIMMHU OJHOKJIACCHUKAMM, [AIOUIEr0 MM COLMAJIBHO 3HAYMMBII
OIIBIT COTPY/IHUYECTBA M B3aMMHOM ITOMOIIIN;

WHUIIMAPOBAHUE U MOJIEPIKKA HCCIIEOBATEIILCKON NEATEIbHOCTH 00yJYarOIIUXCs
B paMKax peaju3alMd UMW WHIUBUAYAIBHBIX M TPYIIIOBBIX HCCIEI0BATEIBCKUX
MPOEKTOB, 4YTO JAacT OOYYalOIUMCS BO3MOXXHOCTb IPHOOPECTH HABBIKH
CaMOCTOSITEITLHOTO PEIICHUS TEOPETUYCCKOW TPOOJIEMBbI, TEHEPUPOBAHUS U
O(bOpMHeHI/Iﬂ CO6CTBCHHI>IX PII[CfI, YBAXKUTCIBHOI'O OTHOWICHUA K YYKHM HIACAM,
opopMIICHHEIM B paboTax JApyrux HCCIeNoBaTeNield, HaBBIK ITyOJIUYHOTO
BBICTYIUICHHs II€pe] ayAuTOpUEH, apryMEHTHpPOBAaHUS M OTCTaUBaHUsS CBOEH
TOYKH 3PCHUA,

o0ecriedeHrne HCIONb30BAaHMUS PA3IMYHBIX KAHAIOB BOCHPHUATHS HH(POpPMALUY;
y4eT 30HbI PabOTOCIIOCOOHOCTH OOYYArOIIUXCS; pacHpeaeICHHe HHTEHCHBHOCTH
YMCTBEHHOWICATEIBHOCTH; UCII0Ih30BAHNE3I0POBLECOCPETAOIINX TEXHOIOTUH;

Ha unoueudyanonom yposne uepes:

YCTAHOBJICHHE JJOBEPHUTEIBHBIX OTHOIICHHIH MEXKY MEAarorHueCKuM paOOTHUKOM
u 00y4aroIUMUCS, CHOCOOCTBYIOIIUX TO3UTHUBHOMY  BOCIPHUSITHIO
oOyuaromumucsi TpeOboBaHUM U  MpPOoch0  MeJarormyeckoro  paboTHHKA,
MPUBJICYEHUIO WX BHUMaHHS K oOCykgaemMoil Ha ypoke uHMOpMaLuu,
AKTHUBHU3aIlMH [T03HABATEIbHON AEATENLHOCTH.



ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHON ITPOI' PAMMABI

10 KJIACC
Kon .
DOBEDSIEMOL IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
posep 00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero o01ero odpa3soBaHusi
0 pe3yJIbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX IpHU
pELIeHUH FeOMETPUUYECKUX 3a1a4
23 OnepupoBaTh MOHATHSMU: MapaJUIETbHOCTh U MEPHEHAUKYISIPHOCTD
OPSMBIX U IJIOCKOCTEN
24 KrnaccudunupoBaTs B3aMHOE PACIIONIOKCHHIE MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JBYTPAHHBIM yrojl, TpaHd ABYTPaAaHHOI'O
7.5 yria, pedpo ABYIrpaHHOIO yria, JUHEHHBIA yrosl IBYIpaHHOrO YIJa,
rpagycHasi Mepa ABYIpPaHHOIO yria
OnepupoBaTb  MOHATHUAMHU:  MHOTOTPAaHHUK,  BBINYKJIBIH U
7.6 HEBBITYKIIBIH MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHHKa,
NPaBUJIbHBIN MHOTOTPaHHUK
22 PacriozHaBaTh OCHOBHBIE BHJABI MHOTOIPAaHHUKOB (IHMpamuia,
npU3Ma, IPMOYTOJIbHBIN MapallieNnenune, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BbIOMpas OCHOBAaHUS JUIA
28 KiIaccu(uKanuy  (BBIMYKJIbIE ¥ HEBBITYKJIBbIE MHOTOTPaHHHKH,
NpaBUIbHbIE MHOTOIPAaHHMKH, TMpPSIMblEe W HAKJIOHHBIE TNPHU3MBI,
napauie’eunepl)
29 OnepupoBaTb  NOHATHAMM:  CEKyllas  IUIOCKOCTb,  CEUEHHUE
MHOTOTPaHHUKOB
210 OOBSICHATh NPUHLUIBl TOCTPOEHUS CEYEHWH MHOTOIPaHHUKOB,
HCIIOJIB3YS] METOJ CIIE/I0B
Crpouth ceueHuss MHOIOIPAaHHHUKOB METOJOM CJIEJIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOoKy, CHU3y




7.12

PemraTs 3aga4u Ha HaxXO0XACHHUC TCOMCTPUUCCKHUX BCIWYHUH II0
06pa3uaM WK aJIroputMaM, HNpUMCHAA HU3BCCTHBIC AHAJIMTUYCCKHUC
MCTOJbI IIPU PCHICHHUHU CTAHAAPTHBIX MATCMAaTHYCCKHUX 3aJad Ha
BBIYMCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH 10
HpHMOﬁ, OT TOYKH [JO IIIOCKOCTH, MCXKAY CKPCIHIUBAOIIUMHCS

MMPpAMBbIMHA

7.13

Pemate 3ala4yd Ha HAXOXIACHUC TICOMCTPHUYCCKUX BCJIIMYUH 110
06pa3uaM WKW ajJroputMam, IpHUMECHSASA HU3BCCTHBIC aHAJIUTHYCCKHC
MCTOJbI IIPU PCHICHUH CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4d Ha
BBIYHUCICHUC YIJIOB MEXKAY CKPCIIUBAIOMIUMUCA IIPAMBIMHU, MCKIY

HpHMOfI U IMJIOCKOCTBIO, MCKY INIOCKOCTAMMU, ABYI'PAaHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IJIOLIAJU IMOBEPXHOCTEH MHOI'OIPaHHUKOB
(mpu3ma, THUpamMuaa) C OpUMEHEHHEeM (OpPMYN, BBIYUCIATH
COOTHOIIEHUS MEXIy IUIOAaJsiMU IOBEpXHOCTeH, 00BEMaMu

HOI{O6HBIX MHOI'OIpaHHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OChb U IINIOCKOCTb CUMMCTPHH (I)I/Il"ypbl

7.16

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WHPOPMAIIHIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (Urypax, MPeICTaBICHHYIO Ha

YepTekKax U PUCYHKax

7.17

IIpumeHnATH r€OMETPUYECKHUE (bakThI JUTSL peueHus
CTEPEOMETPUYECKHUX 3aJay, IPEAIOJIaraloluX HECKOJIBKO IIaroB

peLIeHHUs, eClIi YCIOBUS IPUMEHEHUS 3ajaHbl B IBHOM Gopme

7.18

IIpuMeHATs NpoCTeHIMe MPOrpaMMHBIE CPENCTBA M JIJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHUCTEMBI IIPU DPEIICHUU CTEPEOMETPUUYECKUX

3aaad

7.19

HpI/IBO,[[I/ITB MMPUMCPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B I[IpUpoac
N JKHU3HHU, PpacCllo3HaBaTb IIPOABJICHHUEC 3aKOHOB TICOMCTPUU B

HCKYCCTBE

7.20

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UpPOBATh
peasibHble CUTYallud U NPUMEHATh M3y4eHHbIE MOHATHS B Ipoliecce
MOWCKA pelIeHUs] MaTeMaTHYecKd C(HOPMYIHUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh  pealbHbIE CUTyallUM Ha SI3bIKE TE€OMETpHH,
UCCIIE0OBaTh  IIOCTPOEHHBIE  MOJEIM  C  HCIOJb30BaHUEM
FeOMETPUUECKUX TOHATHI W TeopeM, ammapaTa airedpbl, pelaTh

MPAKTUYCCKUC 3aaa4U, CBA3AHHBIC C HAXOKIACHUCM I'COMCTPUUCCKHUX




BCJIIMYHUH

11 KJIACC
Kon .
DOBEDSIEMOro IIpoBepsieMble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
poBep 00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJabTara
6 I'eomerpust
OnepupoBarh  MOHATHAMHU:  LWIMHAPUYECKAs  MOBEPXHOCTb,
6.1 o0pasyromye HMIMHAPUYECKON IOBEPXHOCTH, LIMIIMHAP, KOHUYECKast
MOBEPXHOCTh, O00Opa3ylole KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cepuueckas IOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (HMIUHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI MTOTyYSHHUS TEJl BPALLICHHUS
6.4 KrnaccudunupoBars B3aUMHOE pacIoiioKeHUE CPEephl U INIOCKOCTH
OmnepupoBarh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CErMEHTa, LIApOBOM CIJIOM, OCHOBaHME IIAPOBOTO CJIOA,
BBICOTA IIAPOBOTO CIIOS, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH Tea BpalleHMS,
T€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHSATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
6.7 OIMCaHHBIN OKOJIO cepsl, cepa, BIUCAHHAsT B MHOIOIPAaHHHUK HJIN
TEJIO BpaIICHUS
68 BEBIUUCIIATE COOTHOIIEHUS MEXAY IUIOMAAIMU TIOBEPXHOCTEH W
00bEMaMU MOT00HBIX TeT
6.9 N300paxaTs wu3ydaemble QUIYpbl OT PYKM U C IPUMEHEHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IIOCKHE YEPTEXH M3 PUCYHKOB IMPOCTHIX
6.10 O00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpallCHUS
W3BnekaTh, HHTEPIPETHPOBATH U TPEOOPa30BBIBATE MHPOPMAIIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUrypax, MPeACTaBICHHYIO Ha
gepTeKax U pucyHKax
6.12 [TpumeHsTH reoMeTpHYecKue (baxThI ISt peleHus
CTEPEOMETPUYECKUX 3a/ay, MPENoiaralolliX HECKOJIbKO IIaroB




peLIeHMsI, €CITU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opme

6.13

OnepupoBatrhb OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrimonssTh I[CﬁCTBPISI CJIOKCHHA BCKTOPOB, BBIYUMTAHUSA BCKTOPOB U
YMHOKCHH BEKTOpa Ha 4YUCJIO, O6’BHCHHTI), KaKHMH CBONCTBAMU OHH

o0JIagaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJlJICICIIUIICaa IIpHu CII0OKECHHUHU BEKTOPOB

6.16

OnepupoBarh NOHITUSIMU: JEKAPTOBbI KOOPJMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, pAaBEHCTBO BEKTOPOB, KOOPAWHATHI
BEKTOpa, YIoJl MEXIYy BEKTOpaMM, CKaJIsIpHOE IPOU3BEICHUE

BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI

6.17

Haxonuts CYMMY BCEKTOPOB U IIPOU3BCACHNUEC BCKTOPA HA YUCIIO, YI'OJI
MCKAY BEKTOpAMHU, CKAIIIPHOC ITPOU3BCACHUC, PACKIIAAbIBATh BEKTOPD

10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTb YPAaBHCHHUEM B IIeKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemate mnpocreimme reoMeTpuUdecKHME 3aladyd Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAUMHATHOTI'O MCTO/1a

6.20

Pemrate 3amadym Ha IOKa3aTEIBCTBO MAaTEMAaTHYCCKHX OTHOIICHHM H
HaXOXIACHHUC TI'COMCTPHUYCCKHUX  BCIMYHUH IIO 06pa3uaM nin
ajiroppurMaM, IIpUMCHASA  HUM3BCCTHBIC MCTOAbI IIPHU  PCHICHHUU

CTaHAAPTHBIX MATCMATUYCCKUX 3a1a4

6.21

[IpuMeHATH mHpocTENIIMEe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUYECKUX

3aaaq

6.22

HpI/IBO,I[I/ITB MMPpUMEPBI MATEMATUYICCKUX BaKOHOMepHOCTeﬁ B IIpHUpOAC
U JKU3HH, PpacClio3HaBaTb IIPOABJICHHE 3aKOHOB TCOMCTPUU B

HCKYCCTBE

6.23

[IpuMeHTh MOJIyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIU3UPOBATH
peasibHble CUTYallud U NPUMEHSTh U3yYyeHHbIE MOHATHUS B Mpoliecce
MOUCKA DPELIeHUs MaTeMaTHYecKd C(HOpMYIMPOBAHHON MPOOIEMBI,
MOJIETTMPOBaTh  pealibHble CUTyallud Ha S3bIKE T'€OMETpUH,
UCCIIE0BaTh  IOCTPOEHHBIE  MOJEIM  C  HCIOJb30BAHUEM
reOMEeTPUUYECKUX MOHSITHUH M TeopeM, ammapaTra ajureOphl, peliarb
MIPaKTUYECKHE 3a/lauM, CBA3aHHBIE C HAXOKJIECHUEM I€OMETPUUECKUX

BEJINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Ko

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

I'eomerpus

7.1

OcHOBHbIE MOHATHS cTepeoMeTpur. Touka, mpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

B3aumHoe pacrnosokeHue TMpsAMBIX B IPOCTPAHCTBE: IEpEeceKaroluecs,
napajieJIbHble M CKpelIMBaromuecs mnpsaMble. [lapamieasHOCTh TPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajulelibHble MpsMble B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSMBIX, MAPAJUIETBHOCTh NPSAMON U IJIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMH CTOPOHAMHU, Yroll MEXAY MPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajuleNibHbIE  INIOCKOCTH,  CBOMCTBA
napajuleNbHBIX IuIocKocTel. IlpocTeifine mpocTpaHcTBeHHBbIE GUTYPBHI Ha

IUIOCKOCTH: T€TPadIp, KyO, apauielieuIe 1, TOCTPOSHHE CEYCHU I

7.3

[leprieHAMKYASIPHOCTh MPSIMOM U TUIOCKOCTH: MEPNEHIAUKYISPHBIE IMPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapalIebHbIE W IEPHEHIUKYISIPHBIE K IIJIOCKOCTH,
MpU3HAK MNEPHEHIUKYIIPHOCTH MPSIMOM M IUIOCKOCTH, TeOopema O MpAMOU
MEPIIECHANKYISIPHON TUIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YIOJl MEXKIY NPSAMOU U
IJIOCKOCTBIO, JIBYTPaHHbIA  YroJl, JIMHEWHBIM yroa JABYTPAHHOTO  yIJIA.
IlepieHAMKYISIp M HAKJIOHHBIE: pACCTOSHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MPSAMOW N0 TIUIOCKOCTH, MPOEKIUS (UTYpPhl HA IUIOCKOCTb.
IleprieHAMKYAAPHOCT IUIOCKOCTEW: IMPU3HAK MEPIEHAUKYISIPHOCTH JIBYX

mIockoctel. Teopema 0 TpEX MepneHIUKYISIpax

7.4

IlonsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PaHHUKH, pa3BEpTKa MHOTOrpaHHMKa. [Ipu3ma: N-yroybHast
IpU3Ma, TpaHU U OCHOBAHUS MPU3MBI, MIPsIMasi U HAKJIOHHAs PU3MbI, OOKOBas U
IOJIHAsI ~ TOBEPXHOCTh  MNpu3Mbl.  [lapamnenenunen,  npsMOYroJIbHBINA
napajuieienunes u ero csorcraa. Ilupamuna: n-yronpHas nupamMuaa, rpaHu U
OCHOBaHUE MUPaMU/Ibl, OOKOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbI, PAaBUIbHAS
M yceu€HHas MNupamuaa. OJIEMEHThl NpuU3Mbl U nupamuabl. IIpaBuibHbIE
MHOTOI'PAHHUKH: IIOHATHE NPAaBWJIBHOIO MHOTOTPaHHUKA, IPABWIIbHAS IPU3Ma U

paBUJIbHasA NHApaMuaa, IPaBUJIbHAA TPEYroJibHad MUpaMuJa H HpaBHHBHLIfI




TteTpadap, ky6. IlpencraBieHue o MpaBMWIIBHBIX MHOTOTPAHHUKAX: OKTadJp,

noaexa’ap u ukocadapyrue CedeHust IpU3Mbl U TUPAMUJIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPHUSL OTHOCHUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTH. ODJEMEHThl CUMMETPUM B NUPAMHAAX, [apajuieJenunenax,

IMMPpaBUJIbHBIX MHOT'OI'paHHUKaxX

7.6

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: p&bpa, nuaroHanu, yrisl. [Inomanb
OOKOBOM IOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI, IJIOLIA/b
OCHOBaHHWH, TeopeMa O OOKOBOW TMOBEPXHOCTH MNpsMOM mpu3Mbl. [Lmomans
OOKOBOM IOBEPXHOCTH M IOBEPXHOCTH IPABWIBHON NUpaMHJIbl, TEOpemMa o
wiomanan ycedéHHod nupamuasl. [lonstue 06 o0véme. OO0BEM nHUpamMuUibl,

IIPU3MBI

7.7

[Tomobupie Tenma B mpoctpancTBe. COOTHONIICHUS MEXKIY —IUIOMAISIME

MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT

11 KITACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yIoNUe IUINHAPUICCKON TTOBEPXHOCTH,
OCh IHIMHAPUYECKOW mMOBepXHOCTH. Llumuuap: ocHoBaHus U OOKOBas

MTOBEPXHOCTh, 00pa3ymolias U 0ch, IIIOIIA/ (b OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckass moBepXHOCTb, 00pa3yroline KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW MNOBEpXHOCTH. KOHyC: OCHOBaHME W BEpIINHA,
oOpa3zyromias U 0Ch, IJIOMIAb OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN

KOHYC: 06pa3y10nme " BBICOTA, OCHOBAHUS U OokoBas IOBCPXHOCTDH

6.3

Cdepa u map: 1neHtp, paaumyc, OUaMeTp, IUIOMIAJb IOBEPXHOCTH CQephl.
B3aumHoe pacrnosnoxeHue chepbl W IUIOCKOCTH, KacaTesbHas IJIOCKOCTb K

cdepe, onaapb chepsl

6.4

N300paxenue Ten BpalleHUs Ha III0CKOCTH. Pa3BépTka nunuHApa U KoHyca

6.5

KomOunammu ten BparieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalllCHUSA

6.6

[Tonsitue 06 06bEMe. OcHOBHBIEC CBOWCTBA 00BEMOB Tel. Teopema 006 o0BEME
MPSIMOYTOJIBHOTO Tapaljienenumnenqa u cieactBus u3 He€. OOBEM UUIMHIpA,

KoHyca. O0bEM 1mapa u miouaab chepsl

6.7

HO,I[O6HLIC TCJIa B HPOCTPAHCTBC. CooTHOIICHHS MCXKAY IUIOAAsIMU

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




Ceuenust nunuHApa (MapajjiesibHO U NEPIEHIUKYISIPHO OCH), CEYEHUsI KOHYyca

6.8

(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEePIINHY), CeUeHus 11apa

BGKTOp Ha IJIOCKOCTHU M B NPOCTPAHCTBEC. CrnoxeHHE W BBEIYHUTAHUC BCKTOPOB.
6.9 VMHOXEHIE BCKTOpa Ha YHCJIO0. Paznoxenue BCKTOpa 10 TpCM
HCKOMILIAHAPHBIM BCKTOpaM. HpaBI/IJ'IO ImapajlICJICIrIIcaa. Pemenne 3a1a4,

CBA3aHHBIX C IPUMEHEHUEM IIPaBUJI IEUCTBUI C BEKTOPaMHU

[IpsamoyronbHasg cucrema KOOpPAMHAT B NMPOCTpaHCTBE. KoopAauHaTel BEKTOpA.
[Ipocreitmne 3agaun B KOOpJMHATaX. YTOJ Mexay BekTopamu. CkaisipHoe
6.10 MIPOU3BEICHUE BEKTOPOB. BpluMciieHHEe yrioB MEXAYy NOpSIMbIMU U

IIJIOCKOCTAMMU. KOOpHHHaTHO'BeKTOpHBIﬁ METOJ IpH pPEIICHUN

reoOMCTPHUYCCKUX 3aaa4

ITPOBEPAEMBIE HA EI'9 IO MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
HNPOI'PAMMBLI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM
NMPOBEPSAEMOro | OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBI CPeIHEro
TpeOOBaHUs 0011ero o6pa3oBaHus

Brnanenue meTonamu 10Ka3aTensCTB, alTOPUTMAMH PEIICHUsS 33]1aY;
yMeHue (opMyIHpOBATh U ONEPHPOBATH MOHATUSIMHE: OIpPEIeIICHHE,
aKCHOMa, TEOpEMa, CJIEICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYIHPOBKY; NpUMEHATh  HUX;  YMCHHE
dbopMynupoBath 00paTHOE U TMPOTHUBOIIOJIOXKHOE YTBEPKICHUE,
NPUBOAUTE IPUMEPEl U KOHTPIPHUMEPBI, HCIIOIB30BATh METOJ
MaTeMaTU4YeCKOn WHIYKIUY; MIPOBOJIUTH JI0OKa3aTelIbHbIE
pacCyxa€Hud Ipu PpCHICHUHU 3aad, OLCHUBATHL JIOTMYCCKYIO
MPaBUIBHOCTh PACCYKJIEHUW; yYMEHHE ONEPUPOBATH MOHSATUSMHU:
MHOXCECTBO, IMOJMHOXKCECTBO, OICpallMi HaJl MHOKCCTBAMH;, YMCHUC
UCII0JIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar sl ONHUCAHMS
peabHBIX MPOLECCOB U SIBJICHUN U IIPU PEIICHHUM 337a4, B TOM YUCIIE
U3 JPYruxX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHSITUIMHU:
rpad, cBsi3HBIN Tpad, AepeBo, IUKI, rpad HA TJIOCKOCTH, YMEHHUE
3alaBaTh ¥  OMNHUCBHIBaTH Tpadbl  Pa3TUYHBIMH  CIIOCOOAMU;

MCIIOJIb30BaTh Tpadbl MPH PEIICHNUHN 3aa4

YMmenune ONCpHUpOBATL IMOHATUAMU: HATYpaJIbHOC 4YHCIIO, IEJI0C

YuCJIO, CTCICHbL C MCJIbIM II0KA3aTCJICM, KOPCHb HaTypaHLHOﬁ




CTENEHHU, CTENEHb C PALUOHAIBHBIM IIOKA3aTeleM, CTENeHb ¢
JIeCTBUTENILHBIM TTOKa3aTelleM, JIOTapu(M 4ncia, CHHYC, KOCUHYC U
TaHI€HC IPOM3BOJILHOIO YHUCIIA, OCTATOK 10 MOAYJIIO, PAllHOHAIBHOE
YKCII0, UPPALMOHAIBHOE YHCIO, MHOXKECTBA HATypallbHbIX, LIEJBIX,
paLlMOHATIBHBIX, JAECHCTBUTEIbHBIX YHCEN; YMEHHE MCII0JIb30BaTh
OPU3HAKM  JIETMMOCTH, HAUMEHbUIMHA  OOIMH  JenuTens U
HalMeHblIee ofllee KpaTHOe, alroput™M EBknuga npu pelieHun
3a/1a4; 3HAKOMCTBO C pa3jIMYHbIMH IO3ULMOHHBIMH CHCTEMaMH
CUMCJIEHUS; yYMEHUE BBINOJHATH BBIYUCICHUWE 3HAYCHUH U
npeoOpa3oBaHusl BBIPAXKCHUH CO CTENEHSIMH U JiorapupmMamu,
npeoOpa3oBaHusl  pOOHO-pAllMOHAIBHBIX  BBIPQXKEHUH; yMEHHE
OTIEpPHPOBATH TMOHATUSAMH: TOCIEIOBATEIBHOCTD, apu(MeTHIecKas
nporpeccusi, reoMeTpu4eckas nporpeccusi, 0eCKOHeYHO yObIBaroIas
reoMeTpHuuecKas IIPOrpeccusi; YMEHHE 3aJ1aBaTh
[OCJIEI0BATEIBHOCTH, B TOM YHCIIE C IOMOLIbI PEKYPPEHTHBIX
dopMyJ; yMEHUE ONEpUpPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE ~ KOMIUIEKCHBIE  YHMCla, MOJYJb M  apryMEHT
KOMIUIEKCHOIO ~ 4ucia, ¢opMa 3alMCH KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TPUrOHOMETpUYECKas U aireOpandeckas); yMeTh
IPOU3BOIUTH  apU(PMETHUYECKHE JEUCTBUS C  KOMIUIEKCHBIMU
YUCIaMHU; TNPUBOJUTH IMPUMEPBl HCHOJIb30BAHUSA KOMIUIEKCHBIX
YHCeJl; OIIEpUPOBATh MOHITUSIMU: MaTpHIia 2x2 1 3%X3, onpenenuTenb

MaTpulbl, FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue ONEpPUPOBATH MTOHATUSMH: palMoOHaIbHbIE,
UppalnMoHabHble, MOKa3aTeIbHbIe, CTENEHHbIE, JorapugmMuyeckue,
TPUTOHOMETPUYECKHNE YPAaBHEHMS M HEPABEHCTBA, WX CHUCTEMBI;
YMEHUE OIEpPUPOBATH IOHATUAMU: TOXKAECCTBO, TOXIACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHMH M
HEPaBEHCTB, PaBHOCWIBHOCTb YPaBHEHHM, HEPABEHCTB U CUCTEM;
YMEHHUE penlaTh YPAaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pPa3IMYHBIX IPUEMOB; PELIAaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peleHnss MaTeMaTHUeCKUX 3ajad M 3ajjady U3 pasMyHbIX oOnacTeit

HAyKU U PeAIbHOW KU3HU

YMeHue omnepupoBaTh MOHATUSIMH: (QYHKIMS, YETHOCTh (DYHKIUH,
NEPUOANYHOCTD ¢byHKIMY, OTrpaHUUYEHHOCTh ¢byHKLHY,

MOHOTOHHOCTh (DYHKIUH, SKCTpeMyM (yHKUMH, Haubosbliee H




HavMEHbIIee 3HAuCHHs (QYHKIUH Ha IMPOMEXKYTKE, HeTpepbIBHAS
¢byHkuus, acuMmnToThl Trpaduka (QyHKIOUHM, TepBas W BTOpas
Npou3BOAHAS (YHKIUH, TEOMETPUYECKUH W (DU3NYECKUH CMBICHT
NPOM3BOHON, IMepBOOOpa3Hast, ONpeNeNEHHBIA WHTErpal; YMEHHE
HAXOJUTh AaCHMITOTHl Tpaduka (QYHKIHH; yMEHHE BBIYUCIATDH
NPOU3BOJHBIE CYMMBI, HPOHM3BEACHHUS, YAaCTHOTO M KOMITO3UIIUU
(GYHKIMIA, HAXOJUTH ypaBHEHHE KacaTeIbHOU K rpaduky (yHKIUH,
YMEHUE HAaXOIHUTh MPOM3BOJHBIC JIEMEHTAPHBIX (YHKIUH; yMEHHE
UCTIONIb30BATh MPOU3BOIHYIO JUIS UCCIIENOBAHUS (QYHKIIMH, HAXOANUTD
HanOOJbIINE M HAUMEHBIINE 3HAYCHUS (DYHKIIHIA; CTPOUTH TpaduKu
MHOTOWIEHOB C HCIOJB30BaHMEM ammapara MaTeMaTHYeCKOTO
aHaM3a; MPUMEHSITh NMPOM3BOIHYIO JUIS HAXOXKACHUS HAMTYYIIero
pelIeHus B IPUKIAHbBIX, B TOM YUCIE COIHATbHO-)KOHOMUYECKUX U
¢u3mueckux 3ajadax; HAXOOUTh IUIOMAAA H OO0BEMBI QHUTY C
NOMOIIBIO MHTETpalia; TPUBOAMTH TNPUMEPHl MaTEMaTHYECKOTO

MOJICITPOBAHMSI ¢ IOMOIIBIO AU hepeHInaNbHBIX YpaBHEHHH

YMeHue onepupoBarh MNOHATHAMU: Ipaduk ¢GyHKUUH, oOpaTHas
byHkuus, — KOMIoO3umwst — (QYHKOUH, — JUHEHHas — QyHKOuS,
KBaJpaTHuHas (QyHKIMS, palvoHalbHass (QYHKIMSA, CTENEeHHas
GyHKIMS, TPUTOHOMETPUYECKHE byHKIHAH, oOpatHble
TPUTrOHOMETpHUUYECKHE (PYHKIMH, TOKa3aTeNbHas U lorapudmMuieckas
(GYHKIIMM; YMEHUE CTPOMTHh TIpaUKUd H3YyYEHHBIX (QYHKIIHH,
BBIMOJIHATh TpeoOpa3oBaHus TpadukoB (QyHKIMHA, HCHOIB30BATH
rpadukyu JUisi U3y4yeHUs MPOILECCOB U 3aBUCUMOCTEH, MPHU PELICHUU
3aja4 U3 JPYrux y4eOHBIX MPEIMETOB M 33aJau U3 pealbHOW KU3HHU;
BbIpaXaTb  (opMyJlaMH  3aBUCHUMOCTH  MEXIYy  BEJIIMYMHAMU;
UCMOJIb30BaTh CBOWCTBA M Trpaduku (QYHKUUN A8 penieHus
YpaBHEHU, HEPAaBEHCTB M 3aJlad C MapamMeTpaMy; u3o0paxarb Ha
KOOpJAMHATHOM IIJIOCKOCTM MHOXXECTBA PELICHUH  ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 33Ja4d Pa3HBIX THUIIOB (B TOM YHCIIE Ha
IPOILEHTHI, JOJIH U YaCTH, HA JABMXKEHHE, paOOTy, CTOUMOCTh TOBApPOB
U yCIyr, HaJOTH, 33Jauyd W3 O0JIaCTU YNpaBICHUS JIUYHBIMU H
CeMEWHBIMU (MHAHCAMM); COCTaBIATh BBIPAKEHUS, YpPAaBHEHMS,
HEPAaBEHCTBA M HUX CHUCTEMbl [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
NOJYyYeHHOE  pelIeHHMe W OLEHMBaTh  MPaBJOINO0J00HOCTh

pPE3yNbTATOB; YMEHHE MOJEINPOBATh peabHbIE CUTYaIlMH Ha SI3BIKE




MAaTEMATHUKH,; COCTABJIATH BBIPAXKCHUS, YPABHCHHUA, HCPABCHCTBA U UX
CUCTCMEI 110 YCJIOBHIO 3aaa4u, UCCIICAOBATH IMOCTPOCHHLIC MOJACIIN C
HCIIOJIB30BaHHUEM arrapara aﬂre6pbl, HHTCPIIPCTHPOBATDH

IIOJIyYEHHBIN pe3ysbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: cpenHee apudmMeTHueckoe,
MenuaHa, HauOonbllee M HauMEHbIEe 3HAYeHHs, pasMax,
JCTIEPCHS, CTAHJApPTHOE OTKJIOHEHHE YHMCIOBOTO HAbOpa; yMeHHE
U3BJIEKaTh, MHTEPIPETUPOBATh HH(OpMAIUIO, IMPEICTABICHHYIO B
Ta0/Miax, Ha JauarpamMmax, rpadukax, OTpPaKaloIlyld CBOHCTBa
peasbHbIX IPOLIECCOB U SABICHWH; NPEACTaBIATh HH(DOpPMALUIO C
NOMOIIBIO TAaOMUIl M JAWarpamMM; HCCIEI0BAaTh CTAaTHCTUYECKUE
JJaHHbIE, B TOM 4YHUCJIE€ C NPUMEHEHHEM TIpapHUUecKUX METOJOB U
AJIEKTPOHHBIX CPEJCTB; TIpaHUuecKd MCCIEAOBATh COBMECTHBIE
HAOJIIOJIEHUsI C IOMOIIBI0 JAMArpaMM pPACCEUBAHUS U JIMHEHHOU

perpeccuu

YMeHue onepupoBaTh NOHATHAMM: CIydalHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTH C MCIIOJIB30BaHUEM I'papUUECcKUX METO/I0B; NPUMEHATh
(OpPMYITBI CIIOKEHUS M YMHOKEHHSI BEPOSITHOCTEH, (OPMYITY TIOTHOM
BEPOSATHOCTH, ¢opmyny bepHymiu, komOuHaTOpHble (AKThl U
(GopMyIibl; OLEHUBATh BEPOSATHOCTU pPEaAbHBIX COOBITHUI; yMEHHE
OIEpPUPOBATh IOHATHUAMH: CIydalHas BEJIWYMHA, PaCIPEACIICHHUE
BEPOSITHOCTEM,  MAaTEMaTU4YeCKOe  OXUJAHWE,  JUCHEpPCUs W
CTaHJApTHOE  OTKJIOHEHHE CIy4alHOM  BEIMYUHBI, (YHKLIUHU
pactpeneiieHdsT U IUIOTHOCTH PABHOMEPHOIO, IOKA3aTeIbHOIO M
HOPMAJIBHOT'O PACIPENEICHUN; YMEHUE WCIOIb30BaTh CBOWCTBA
W3YYEHHBIX PACIPENECICHUN Ul pelieHus 3a7ad; 3HAKOMCTBO C
HNOHATUSAMM: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX
WCCJIEIOBAHNM; YMEHUE NPHUBOAWUTH NPHUMEPHI IPOSBICHHUS 3aKOHA
OOJBIINX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHUE
ONEpPUPOBAaTh MOHATHUSAMHU: COYETAaHHWE, IIEPECTAHOBKA, YHCIO
COYeTaHUil, 4YHCIO TepecTaHoBOK; OuMHOM HploTOHa; ymeHue
MPUMEHSTh KOMOWHATOpPHBIE (PaKThl M PACCYKIEHUS UISI PELICHHS
3aJa4; OIICHMBATh BEPOSTHOCTH pealbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO ~ MOJ€Ib W  HWHTEPHPETHPOBATH  IOJYYEHHBIN

pe3ynbTaT

YMenue OINCpHUPOBATh NOHATUAMU: TOUYKA, IMpssMasd, IIJIOCKOCTb,




IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIUIA, IUIOCKMM Yrod,
JBYI'PAaHHBIN YroJl, TPEXIPAHHBIA YroJl, CKPEIIMBAIOIINAECS MPSMBIE,
[apaJUIeIbHOCTh U NEPHEHAUKYISIPHOCTh INPSAMBIX M IIJIOCKOCTEH,
YIrOJ MEXAY IPSAMBIMH, YIOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJ
MEXIY IIIOCKOCTSIMH, pAcCTOSHHE OT TOYKM JO IIJIOCKOCTH,
pPacCTOSIHUE MEXKIY NPAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMH;
YMEHHUE MCIIOJIb30BaTh NPU PEIICHUH 3a/ad HU3ydeHHble (aKThl U
TEOpEeMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh pa3sMepbl OO0BEKTOB
OKPY’KaIOILero MUPa; CTPOUTh MaTEMaTU4YECKUE MOJENIHN C IIOMOILBIO
T€OMETPUUYECKUX IMOHATHM M BEIWYMH, PELIaTh CBS3aHHBIC C HUMH

IMPAKTUYCCKUE 3alavun
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YMeHue onepupoBaTh IMOHATUAMH: IUIOIIAAbL (QUIYpbl, O00BEM
¢Gurypbl, MHOTOI'PAaHHHUK, IpPaBUIbHBIH MHOTIOI'PDAHHUK, CEUYECHHE
MHOTOTpaHHHKa, KyO, mapauieNenures, npu3Ma, nupaMmuaa, Gurypa
U MOBEPXHOCTh BpallleHUs], IUIMHIP, KOHYC, 1ap, chepa, miomans
cdepsbl, IUIOLIA[b IOBEPXHOCTH NHUPAMUJIBL, IPU3MBI, KOHYCAa,
IMHApa, 00BEM KyOa, NpPSIMOYrOJbHOIO Mapajuleenumesa,
nMpaMuIpl, MpPU3MBL, LWIMHIpA, KOHyca, Iapa, pa3BEpTKa
[IOBEPXHOCTHU, CEUCHUs KOHYCA U LUIUHAPA, IapalIe/IbHbIE OCH WU
OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromasics cQepsl,
LUIUHAPA, KOHYCA; yMEHUE CTPOUTh CEUYEHHE MHOIOTPaHHUKA,
n300paxxaTb MHOIOTPAaHHUKH, (DUTYPBI U TOBEPXHOCTH BpAIICHHUS, UX
CEYECHHS, B TOM YHUCJE C MOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE
IPUMEHSTh CBOWCTBA TI'E€OMETPUYECKUX (UTYp, CaMOCTOSITENBHO
(bopMynUpOBaTh ONpENENCHUsT H3Yy4aeMbIX (Uryp, BBIJBUTATh
TUIOTE3bl O CBOMCTBaX M MpHU3HAKaX TIE€OMETpPUYECKUX QUryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTb HMX; yMEHHE IPOBOJUTH
KJaccupuKaluoo (Uryp Mo pasiuyHbIM IPU3HAKaM, BBINOIHSITH

HeO6XOI[I/IMBIC AOIOJHHUTCIBHBIC ITIOCTPOCHUSA
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YMeHune onepupoBaTh MOHATUSAMH: JBH)XEHHE B IPOCTPAHCTBE,
napauieIbHbI  MEPEeHOC, CHUMMETPUsT Ha IJIOCKOCTH H B
MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHUE TMOM00US, TMOJAO0HBIC
(buUryphl; yMEHHE pacliO3HABaTh PaBHBIE U TIOJI00HBIC (PUTYPHI, B TOM
4yycie B TPUPOJE, HCKYCCTBE, apPXHUTEKType; HCIOIb30BAThH
TEOMETPUUYECKHE OTHOIICHHS TPU PEIICHUH 3a/ad; HaXOIUTh
TeOMETPUYECKHE BENUYHMHBI (AJMHA, Yroj, MUIOMaas, 00BEM) mpu

pPEIICHUH 3a/Jad W3 JIPYTUX YYEOHBIX TMPEAMETOB W W3 peaabHOM




KU3HU; YMEHHE BBIYHMCIATH T€OMETPUYECKHE BEIUMYMHBI (IJIMHA,
yroy, IUIom@aab, OO0BEM, TUIOMIANb IOBEPXHOCTH), HCIOIb3Ys
U3ydeHHble (GOpMyNIbl M METOAbl, B TOM YHCIE: IUJIOLAAb
MOBEPXHOCTH MUPAMHJIBI, MPU3MBI, KOHYCA, IWIMHIPA, ILIOMAIb
cheprl; 00béM  Kyba, MPAMOYTOJIBHOTO  IapajuieJenuIe/a,
MUPAMHUJIBI, TPU3MBI, [WIHHIPA, KOHYCa, IIapa; YMEHHE HaXOIWTh

OTHOIIIEHHE 00BbEMOB MOJOOHBIX PUTYD

VYMeHue OmnepupoBaTh IMOHATHUSAMHU: MPSAMOYrojbHAas CHUCTEMa
KOOpJMHAT, BEKTOpP, KOOPIAMHATHI TOYKH, KOOPIWHATHI BEKTOPA,
CyMMa BEKTOpPOB, TPOM3BEICHUE BEKTOpPA HA YHWCIO, Pa3JIOKCHHE
12 BEKTOpa 1O 0a3ucy, CKaIspHOE NPOU3BEICHUE, BEKTOPHOE
NPOM3BEACHUE, YIOJI MEXIy BEKTOPaMHU; YMCHHE HCIIOJIb30BaTh
BCKTOpHBII\/JI u KOOpILHHaTHBIﬁ MCTO AJid pCHICHUSA ITCOMCTPHUICCKUX

3a/1a4 U 3a/1a4 JIpYrux yueOHbIX NPEIMETOB

YMenue BbIOMpaTh TMOAXOMAIIMKA METOA /ISl DPELICHUs 3allauu;
NIOHMMAHHAE 3HAYMMOCTH MAaTE€MaTUKU B M3YYCHUM IPUPOAHBIX H
13 OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUI; YMEHHE pacro3HaBaTb
IIPOSIBJIEHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHHE IPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUA POCCUHUCKOM U MHPOBOMI

MaTeMaTH4YeCKOM HAayKHu

HHEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D
IHO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Ywucna n BEIYUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH UEIbIX YUCEI

19 Panmonaneupie uynciaa. OOBIKHOBEHHBIE W JIECATHYHBIE ApPOOU, MPOIEHTHI,
' OECKOHEUYHBIE TTEPUOIMUECKHUE TPOOH

13 ApudmeTnueckuii  KOpeHb ~ HATypajbHOW  CTEIEHHU. HenctBus ¢
' apugMeTHIECKUMHU KOPHSIMH HAaTypaTbHOU CTETICHH

14 Crenenp ¢ wnenbiM mokaszateneM. CTENeHb C pallMOHAIBHBIM I0Ka3aTeleM.

CBoIiCcTBa CTENIEHU

1.5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,




apKTaHTe€HC YHCIOBOT0 apryMeHTa

1.6 Jlorapudm uucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBbI
JleiicTBuTenpHbie YHcla. ApUPMETHYESCKHE OINEpAluu C JACHCTBUTEIHHBIMU
1.7 yucinamu. [Ipubnuxk€HHble BBIYUCICHUSA, MpaBUiIa OKPYIJICHUS, NPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [TpeoOpazoBaHue BBIpAKCHHMA
1.9 KommuiekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie 1 pOOHO-pallMOHATIBHBIC YPAaBHEHUS
2.2 HppanmonansHbie ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [TokazarenbHbIE U JTOTapHPMHUUYECKIE YPAaBHEHHUS
2.5 L{enbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 HppanvoHanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuPMUUIECKHE HEPABECHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.1
0 YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.1
1 Marpuna cucteMsl TMHEHHBIX ypaBHEHUN. OnpenenuTens MaTpULlbl
3 OyHKIHH U TpaduKu
31 OyHKIMs, crocoOb! 3aaanus ¢pyHkuuu. I'padpuk pyHkuuu. B3anmHo oOpaTHbie
' ¢yukun. YétHbie u Heu€THbIe pyHKuMU. [lepuoanueckue GpyHKIUU
OO6nacTp ompenesneHuss U MHOXeCTBO 3HaueHuil ¢yHkuuu. Hymu Qynkuumu.
32 [TpomMeXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKIMU. Haubosnbliiee 1 HauMeHbIllee 3HaUYCHHUE
(GYHKIIMHM Ha IPOMEXKYTKE
33 Crenennas QyHKIHS ¢ HaTypajdbHBIM W IEJbIM Toka3areneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIeHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKu
3.5 [ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu




Touku pa3peiBa. AcuMmnToThl TpadukoB ¢yHkmmii. CBoiicTBa (QYyHKIHH,

30 HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocenoBaTeNbHOCTH, CIIOCOOBI 3a0aHMs II0CIIEN0BATEILHOCTEN
38 Apudmernueckas U Teomerpuyeckas mnporpeccun. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIe 3IEeMEHTAPHBIX (HYHKINH
[IpumeHeHre MPOU3BOIHOM K HMCCIEAOBAHUIO (PYHKIMA HAa MOHOTOHHOCTh W
4.2 AKCTpeMyMbl. HaxoxkieHre HanOOIbIIero ¥ HAUMEHBIETO 3HAYEeHUs! (QYHKIMU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHo>kecTBa 1 JIOTHKA
5.1 MHoOXecTBO, orepanuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BPALICHUS
7.5 KoopanHats! 1 BEKTOPBI




