MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

JlenmapramenT o0paszoBanus BoJsoroackoii od1actu
YupasJienne o0pa3zoBanusi aaMuHuCTpauuu ToremMcKkoro

MYHUIUNIAJIBHOTO OKPYra

MBOY "Toremckasg COI Ne 2"

PACCMOTPEHO

eJarorun4yeCKuM COBETOM
MBOY «Toremckas COLI Ne2»
ot 28.08.2023 1. Nel

COI'JTACOBAHO YTBEPXIEHO

3aMECTHUTEIb TUPEKTOPA 110
YBP Ilonoporora B.H.

HpI/IKa3OM JHUPEKTOpPA

]%ﬁe’ «Tnmwm es@blleNo2 »)
LLmbIkoBa Ha.qe»(,qa BnaquMpoaHa
DN: OU= IIMpe
ToremcRa} T CN
anemiul E=shkola-0002@yandex.ru
B OcHoBaHue: A noaTeepxaar aToT
n aﬂ I/I M M po ﬁgﬁﬂi:;cwem ynocToBepsioLLen
BHaA

LmbikoBa Hane)«qa BnaquMpoBHa

PacnonoxeHue:
[Hara: 2023.09.06 08:06:40+03'00"
Foxit PDF Reader Bepcusi: 12.0.1

PABOYASA ITPOTPAMMA

(ID 435867)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

it ooyuatomuxcs 10-11 kmaccos

r. Torbma, 2023



INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa CpPeIHEro oO0mero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIIMKA POCCHIUCKOTO OOpa30BaHMSI.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BBIMHU KOMIICTCHIIUSAMU,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YYaOIIHXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oO0pa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX Ppe3yJabTaToOB
00y4YeHHsI TEOMETPUH B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(GYHKIIMOHAIBHONH MaTeMaTUYeCKOH TPAMOTHOCTH, W3YUYCHHS IPYTUX Y4YeOHBIX IMCIUIUIMH.
PasButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
TeOMETPUYECKUX a0CTpaKIMii, COOTHOIIEHUH PEabHOTO U WICATBHOT0, XapaKTepe OTPaKEHHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUH B CHCTEME
HAYK M pOJIM MATEeMaTHYEeCKOTO MOJCIUPOBAaHMs B HAYyYHOM IIO3HAHWU W B IPAKTHKE
CHocoOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TakKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIeCTBE.

['eomerpus siBisieTCss OAHMM W3 0a30BBIX TIPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrpaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTelnbHOCTH 4deioBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaxKeHHs OKpYXKAloOIEro Mupa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO  TPEoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYIOBOM
NEeSITebHOCTH, SBJSIETCA OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IO3TOMY akKTyajbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITeTHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHUE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCIIOIB30BaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHWH U
NEHCTBUH, CIEU(PUIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIICITHOTO TIPOIOJIKCHUST 00pa30BaHus 110
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM T'€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
6osee ri1yo0KoO, €clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyJNbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpPALICHUS KaKk o
BO)XHEHIINX MAaTEeMAaTHYECKUX MOJIENAX, TO3BOJISIOIIMX ONMMUCHIBATh M U3yYaTh pa3Hble
SBJICHUS OKPY’KAIOLIETr0 MUPA;

e (QopmHupoBaHME YMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEATLHOM MUDE
MHOTOTPaHHUKU U T€Jla BpaIlCHMUS,;

e OBJIQJICHWE METOJAaMHU pEUIeHHs 3aJad Ha IOCTPOCHHMS Ha H300pakeHMsIX
IPOCTPaHCTBEHHBIX (HUTYD;

e (opmHupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU IMOHSTUSAMHM O MHOIOTPAaHHUKAaX M
Teax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 331a4; (OpMHUpOBaHHE yMEHUS
IIPOBOAMTH  HECJIOXHBIE  JOKA3aTEIbHBIE  PAacCyXkIE€HHSA B  XOJI€  pPELICHUS
CTEpEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKaHUEM;

e pa3BUTHE MHTEJUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmMupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX WU MPH H3YYEHUHU IPYTUX Y4YEOHBIX MPEIMETOB,
IPOSIBIEHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMYyIMpOBaTh HUX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TI'E€OMETPUYECKHE MOJEIH, IPHUMEHATH OCBOCHHBIN
FeOMETPUUECKUN ammapar Juid pelIeHds PAaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATD MTOJIYYE€HHBIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TIPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B Hayaje €ro M3y4yeHus 3a7ad, pellacMblX HAa YPOBHE WHTYUTHUBHOIO IIO3HAaHUA, U
onpeaenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 U TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajIbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NesTeNIbHOCTH. Pa3BuUTHE MNPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y ydalluxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 32 CUET PELICHH 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za MPOBOAUTCS C
OIIOPOil Ha HAIISITHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIVIAJHOCTH,
MBICIIEHHOTO U3MEHEHMSI €r0 UCXOJHOI'O COAEP KAHUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 k;maccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHcTBE». DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



10 COJACPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHs Ha YPOBHE CpPEIHEro OO0MIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.

Buabl u popmbl 1eATEIbHOCTH, MO3BOJIAIONINE PEATH30BATH BOCIUTATEIbLHbBIN
NMOTEHIHAJI YPOKA, € Y4ETOM padoyeil NPOrpaMMbl BOCIIMTAHUS NMPEANOJIAraer cjieayuiee:

-yCTaHOBJIEHUE JJOBEPUTEIbHBIX OTHOLICHUN MEKIY YUUTEIEM U €r0 yUeHUKaMH,
CIOCOOCTBYIOLIMX [TO3UTUBHOMY BOCIPUSATHIO yYAIIUMKCS TPEOOBAaHUM U MPOCHO yUUTENs,
IPUBJICUECHHUIO UX BHUMaHUS K 00CYKIaeMOi Ha ypoke HH(POPMALIUHU, aKTUBU3ALIUN UX
IMO3HABATEIILHOM JCSITCIIHHOCTH,

-11o0Yy’K/IeHHE IKOJIBHUKOB COOJI0aTh Ha YPOKE OOIENPUHATHIE HOPMBI ITOBEICHUsI, TPaBUIIa
OOLIEHMS CO CTApIIMMHU (YUUTENIIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU ), IPUHIMUIIBI Y4eOHOM
JUCLUIUIMHBL U CAMOOPTaHU3alHH;

-IIPUBJICYCHNE BHUMAHUS ITKOJIEHUKOB K IIEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3anys ux paboThl ¢ IOJIy4aeMol Ha YpOKe COILMaIbHO 3HAaUUMOM nHpopManuen
— MHUIIMMPOBaHHUE €€ 00CYKICHHsI, BHICKAa3bIBaHUS YYAIIUMKCSI CBOETO MHEHUS 110 €€ MOBOAY,
BbIpAOOTKH CBOETO K HEl OTHOIICHUS;

-HMCII0JIb30BaHNE BOCITUTATEIBHBIX BO3MOKHOCTEN CO/Iep KaHUs yueOHOIo MpeIMeTa yepes
JIEMOHCTPALMIO JETSIM NPUMEPOB OTBETCTBEHHOIO, IPAXKAAHCKOT0 MMOBEIEHUS, TPOSBICHUS
YEJIOBEKOJIIOOUS U IOOPOCEPACUHOCTH, Yepe3 MO 00P COOTBETCTBYIOMIUX TEKCTOB JIJIsl YTCHHS,
3aJa4 JJIs pelIeHus], MPoOJIEMHBIX CUTYAIUH U1 00CYX/IeHUs B KJlacce;

-IPUMEHEHNE Ha YPOKE HHTEPAKTHBHBIX ()OPM pabOTHI yUAIIUXCS: HHTEIICKTYAIBHBIX UTD,
CTUMYJIMPYIOIIMX ITO3HABATEIbHYIO MOTHUBAIIHMIO IITKOJIEHUKOB; TUIaKTHYECKOTO TeaTpa, I1e
MOJIy4YEeHHBIE Ha YPOKE 3HaHHs OOBITPHIBAIOTCS B TE€ATPAIbHBIX MOCTAHOBKAX; TUCKYCCHIA,
KOTOpBIE JAIOT YJYalluMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOIO AHAJIOTa;
IpyNIoBON paboThl MM PabOTHI B Mapax, KOTOPbIE yyaT HIKOJIbHUKOB KOMaHIHOW paboTe u
B3aWMO/ICHCTBHIO C IPYTHMH JCTHMHU;

-BKJIFOUEHHE B YPOK UTPOBBIX MPOIIELyp, KOTOPBIE TOMOTAIOT MOAJIEPKATh MOTUBAIMIO JIeTeH K
MOJTYYCHHUIO 3HAaHWH, HAJTA)KUBAHUIO TIO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIICHUH B KJlacce,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXKenaTeIbHON aTMOC(ephl BO BpEMsl YPOKa;

-opranmu3anys medcTBa MOTHBHPOBAHHBIX M APYAUPOBAHHBIX YUAIIUXCS HAT UX
HEYCIEBAIOIUMHU OAHOKIACCHUKAMH, JAIOIIETO IIKOJIbHUKAM COLIMAIbHO 3HAYUMBIN OIIBIT
COTPYAHMYECTBA U B3aMMHOM ITOMOIIH;

-MHUIIMMPOBAHUE U MOJACPIKKA UCCIIEI0BATEIBCKON AEITEIHHOCTH MIKOJIBHUKOB B paMKax
peanu3any UMH UHAUBUYAIbHBIX U IPYNIIOBBIX UCCIEI0BATEIBCKUX IPOEKTOB, YTO 1ACT
MIKOJbHUKAM BO3MOXKHOCTH MPHOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHHUS TEOPETUIECKOM
poOIeMbl, HaBbIK  O(hOpMIIEHHSI COOCTBEHHBIX MJEH, HaBBIK YBaKUTEIBHOIO OTHOILICHUS K



qy)KUM HJIesiM, 0(pOPMIIEHHBIM B paboTax APYrHX MccieloBaTenel, HaBbIK MyOJIUYHOTO
BBICTYIUICHHS TIepe]] ayINTOPHUEH, apr'yMEHTHPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHHUSL.

- pelIeHne BOIPOCOB MIKOJIBHON KU3HHU, COACHCTBYET peau3allii HHUIIMATUB 00YJarOIUXCcs BO
BHEY4EOHOM AeATeNbHOCTH, YYAaCTBYET B PEIICHUN KOH(IIMKTHBIX BOIIPOCOB.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEpeCcEeKarolMecs, napajieiabHble U
cKpemuBampomuecss npsamsle. llapamnensHOCT NpAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
NapaJulebHblEe NPSIMBIE B IPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; MapaUIEIbHOCTh
IOPSIMOM M IUIOCKOCTH. YIUIBI C COHAIpPABJIEHHBIMH CTOPOHAMM; Yrojd MEXIy MNpSMBIMH B
npoctpancTBe.  llapamnenpHOCTH  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajuieNenuIie ], MOCTPOSHNE CEUCHUH.

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHbIE M IEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEPHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YTOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOJ,
JUHENHBIA yron ABYrpaHHOro yria. [lepneHaukyinsp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT MpsSIMOM 1O IUIOCKOCTH, NPOEKIHs (GUIrypbl Ha IUIOCKOCTb.
IlepneHqMKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAaHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIpu3ma: N-yrospHas mpu3Ma; rpaHy
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunesn, NpsAMOYTOJIBHBIN MMapauiesenuel U ero cBoicrtea. Ilupamuaa: n-yronapHas
nupampia, TpaHM W OCHOBAaHHME NHpaMHbl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHUpamMuaa. OJIEMEHTHl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHHUKU: MOHITHE NMPABUIBHOIO MHOTOIpAaHHUKA; MpaBWIbHAs MpHU3Ma U MpaBHIIbHAS
NUpaMuJia; MpaBUjIbHAas TPEyroibHas MUpaMuia U IpaBUIbHBIN TeTpasap; kKyO. Ilpencrasnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’lap, JoAeKa’aAp M ukocadap. CedeHus HOpU3MBl U
MIUPAMHUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOMN, IMIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuaax, napajuienenuneaax, IpaBuabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSIMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOH mpu3Mmbl. Ilnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIBLHON THPAMHIBI, TEOpeMa O IUIOMIaau yced€éHHOW mupamunbl. [loHsarue o6 oOnEMme.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.



11 KUIIACC

Tesa BpaleHus

[lwimHapudeckass MOBEPXHOCTh, 0O0pa3ylolue IMIMHAPHYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. LIManHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, 0Opa3ylolie KOHMYECKOW MOBEPXHOCTH, OChb M BepIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHMe M BepuIMHA, 0oOpa3ymoomas W OCh; IUIOMIAIh
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paaumyc, IuUameTp; IUIONIATb TMOBEPXHOCTH cdeprl. B3ammuoe
pacmonoxxenue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Tes BpalleH!us Ha MJI0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.

KomOuHanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHMK, ONMCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Torsitie 00 o0béMe. OcHOBHBIC cBoWicTBa 00BEMOB Ten. Teopema 00 o00BEME
OPSMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LmiuHApa, KoHyca. OO0BEM
11apa 1 Iiomaab chepsl.

[TonoGuble Tema B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOMIAIIMHU TTOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Cevenuss uMAMHIpa (MApalieIbHO U TMEPHEeHAMKYISIPHO OCH), CEYeHHMsS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/IAIIee Yepe3 BepIINHY), CEUeHHUs IIapa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHUE U BBIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTopa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpasuio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmoyronbHas cucrema KoopauHar B mpocTtpaHcTtBe. Koopamnarsl BekTopa. IIpocreimme
3a7layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HpsIMBIMH U INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpU
pELIEHNU TEOMETPUYECKUX 3a/1ay.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOrpaMMbl y4eOHOro mpeamera «MartemaTukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HWIMHU OOyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOTO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, TPOLEAYpP TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBECTCTBUU C UX (I)yHKI_[I/IHMI/I 1 HA3HAYCHUCM.

IlaTpuoTHYecKkoe BOCIMTAHME:



c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW MJIEHTUYHOCTH, YBAXKEHHUS K TMPOILIOMY
U HACTOSLIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHXKCHHSIM
POCCUHCKHX MAaT€éMaTUKOB M POCCHUMCKOW MaTEMAaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYIUX HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JyXOBHBIX LEHHOCTEH PpOCCHUICKOrOo Hapoaa; CcHpOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B IOCTPOEHUE
YCTOHYUBOTO OYyIYILIEroO.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOYas JICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSATh MaTeMaTH4YeCKue 3HaHUsS B HHTEpecax
3I0pOBOr0 W 0Oe30macHoro oOpasza KHU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTABIXA, peryispHas Quandeckas
AKTUBHOCTbH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIEATEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIeHNH MPaKTHYECKHX 3a7jad MaTeMaTUYeCKOll HalpaBIeHHOCTH.

JIK0JIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, MOHUMAaHHEM BIUSHUS COLHUAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHHE MPUPOJHOM W COLMAIBHOW Cpeibl, OCO3HaHUEM
JI00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpHeHTalMed Ha  [pUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM Ul pelieHHs 3a7iad B 00JIacTU OKpYXaroule cpeibl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOHN MPAKTHUKU, TOHMMaHUEM MaTEMaTHYECKONW HAyKH Kak cQepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIsl Pa3BUTHS LUBUIIN3AIINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHKM W MaTeMaTU4YeCKOW KYJIbTYpOH KaK CpEICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBISATH MPOEKTHYHD M  HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHIUBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbBIE pe3yIbTaThl OCBOSHUS IIPOrPaMMBbI YIeOHOTO mpeaMeTa «MaTeMaTHKa»
XapaKTepU3YIOTCS  OBJAQJCHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCALHBIMU — KOMMYHUKAMUBHBIMU — OClCBUAMU, — YHUBEPCATbHLIMU — PecyIsimUeHbIMU
oelicmeusmiu.



1) Vhusepcanvhvle noznasamensusle oeticmeus, obecnevusaom Gopmuposarue 6a3068bix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

BBISIBIISITh U XapaKTEPH30BATh CYIIECTBECHHBIC MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
HNOHSTHUH, OTHOIICHWH MEXIy MOHATUAMH; (OPMYIMPOBATH ONpPEAETICHUS MOHATHH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKANU, OCHOBAaHUA JJIs1 0000IIeHUs
U CpPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAIN3a,

BOCIIPHHUMATh, (POPMYIUpPOBaTh U MPE0OPa30BHIBATH CY)KICHHS: YTBEpAUTEIbHbIE U
OTpHIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUNS B (haKTax,
JAHHBIX, HAONIONEHWSIX W YTBEPXKACHUSX; IpeljiaraTb KPUTEPUH ISl BBISIBICHHS
3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

JieNiaTh BBIBOJBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX M WHIIYKTHBHBIX
YMO3aKIJIIOYEHUH, YMO3aKIIIOUECHHU 110 aHAJIOTHH;

IPOBO/IUTH CAMOCTOSITEIILHO JI0KAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (IIpsSMBbIe
U OT TPOTUBHOIO), BBICTPaWBaTh AaPryMEHTAlMIO, [PUBOAUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

BBIOMpATh Croco0 pemeHus y4eOHOH 3agaun (CpaBHHMBaTh HECKOJIBKO BapHaHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIHHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBbie nccienoBarenLcKue 1eHCTBUS:

WCIIOJIb30BaTh  BOINPOCHl KAk  HWCCIEAOBATEIIbCKUNA  WHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHIO,
MHCHMUE,

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHyecKoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMH, MPOIIECCAMU;
CaMOCTOSTENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 1O  pe3yjbTaTaM
MpOBeEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEAIOIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISABIIATH Ae(DUIIUTHI UHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX JUUIsI OTBETa HA BOIPOC U
JUTSL PEeUICHUs 3a71a4u;

BHIOMpaTh HMHGMOPMAIMIO W3 WCTOYHHKOB pa3IMYHBIX THUIIOB, aHAJIW3HPOBATH,
CHCTEMAaTH3MPOBATh W WHTEPIPETUPOBATh MH()OPMAIHMIO PA3IMYHBIX BUIOB U (HOpM
IPECTaBIICHHUS;

CTPYKTYpHpOBaTh HMH(OpMANMIO, TPEICTAaBIATh €€ B pasIUuHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAA&KHOCTh HHGOPMAIMM TIO0 CaMOCTOSTEIBHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.



2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenmne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSMH U LEISIMHU
o0IIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaThb CBOIO TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIUCHUs 3a1a4yd, KOMMEHTUPOBAaTh
IIOJIyYECHHBIH pE3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYX1aeMOW TeMbI, IPOOIIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaThb MJEW, HALCJICHHbIE HAa IIOUCK pPELIEHUs;
COMOCTABJIITh CBOU CYXKIEHMS C CYXKACHHUAMHU JpPYIMX YYacTHHUKOB JMAJIOra,
OoOHapy’KUBaTh Pa3iIMune U CXOJACTBO MO3ULUI; B KOPPEKTHOH opme GopMyIHpoBaTh
pa3HOIJIacHsi, CBOM BO3PAKEHUS;

IIPEJICTABIIITh PE3YNIbTAThl PEIICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
OpU pelIeHuH Y4YeOHBbIX 3ajJad; HPUHUMATh IeJb COBMECTHOM JEATEebHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoOT,
JIOTOBApUBATHCS, OOCYXKJIaTh IMPOIECC W pe3yyibrar paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CykaeHUsI, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacThb pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTHMH YI€HaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B OO
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlClo8blx
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTI.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JEMCTBUH M MBICIUTENBHBIX TPOLECCOB, WX pe3yJbTaTOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuIeHHs] MaTeMaTH4ecKOi
3a]a4u;

MPEeBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IPHU PELIEHUH 33aJaul, BHOCUTHh
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LETU U YCIOBHUSIM, OOBSICHATH NPUUUHBI
JOCTMDKEHUSI WIJIM HEIOCTMIKECHUSI PE3y/IbTaTOB JEATENbHOCTH, HAaXOAWUTH OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI



10 KUIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHH U CIIEJCTBUS M3 HUX MPU PELICHUH I€OMETPUYECKUX
3ajay.

OnepupoBaTb NOHATHUSAMU: NAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MpPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3anMHOE pacloI0kKeHne NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JBYI'PaHHBI Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpagycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHHUK, BBIYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PaBUIbHBIA MHOTOI'PaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (IIUPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIHI
napajuiejaenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS I Kiaccu(UKanuu
(BBINYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU; IPABUJIbHBIE MHOTOTPAaHHUKHU; IMpsMbIE U
HaKJIOHHBIE IPU3MBI, ApaAJUIEIICTIUIIEIbI).

OnepupoBaTh NOHATUSAMU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/I CIIEJI0B.

Crpouth ceueHUs] MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKHMX BEIMYMH 10 oOpasuaM WiIn
alIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTHYeCKUX 3aJlad Ha BBIYHUCICHUE PACCTOSHUN MEXAy JByMsl TOYKAMH, OT TOYKH [0
OPSAMOM, OT TOUYKH JI0 IUIOCKOCTH, MEXK/y CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKHMX BEIMYMH 10 oOpasuaM WiIn
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMCICHHE YIJIOB MEXJY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSAMOM U TIOCKOCTBIO, MEX]y IIIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOLIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMuia) ¢
npUMEeHEeHHeM (GOpMYJ; BBIUHCIATH COOTHOIIEGHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb NOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IIJIOCKOCTh
CUMMETPUH; LEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYpPHI.

W3Bnekatp, npeoOpa3oBbIBATh U UHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHICHHS CTEPEOMETPHUECKUX — 3ajad,
MPEOoJIaraloliuX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS NMPUMEHEHHUS 3aJlaHbl B SIBHOMN
dbopwme.

[TpuMeHsATh TpoCTEHIIME MPOTpaMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUHU CTEPEOMETPUUECKUX 3a1au.

[TpuBoaNUTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U IKU3HH,
pacrio3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOMyYEeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATH pealibHbIE CUTYallUd U
IPUMEHATh  M3YyYEHHBIE TOHATHUA B  IIPOLECCE IOMCKA PELIEHUS  MaTeMaTU4YeCKH
c(OpMyIHPOBAHHOW MPOOIEMBbI, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE TI'€OMETPHH,



HCCIICA0BATh IIOCTPOCHHBIC MOJCIIM C HCIOJB30BAHHUEM I'€COMETPUUCCKUX MMOHATHH U TEOPEM,
arrapara aﬂre6pLI; pemaTh MPAKTUYCCKUC 3ala4U, CBA3AHHLIC C HAXOXICHUCM I'COMCTPUUCCKUX
BCJIIMYHH.

11 KUIIACC

OnepupoBatb HOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3symoiue
LWIMHAPUYECKON TOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNYECKON
IOBEPXHOCTH, KOHYC; cheprudecKas NOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaThb MOHATUAMH: IIAPOBOI CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
IpUMEHEeHHEM (OopMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOLIaJIMU MOBEPXHOCTEH M 00bEMaMU MOJIOOHBIX
TeJl.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C NPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHusl.

W3BnekaTb, UHTEPIPETUPOBATh U NMPEOOPa30BBIBATE HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUTypax, MPEJCTABICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUS CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojd MEXKIY BEKTOpPaMHM, CKaJsIpHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB U MPOU3BEJCHHE BEKTOPA Ha YKCIIO, YTOJl MEXKIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHICHHS CTEPEOMETPHUECKUX — 3ajad,
MPEOoJIaraloliuX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS NMPUMEHEHHUS 3aJlaHbl B SIBHOMN
dbopwme.

Pemats npocreiinye reoMeTpUuueCKue 3a1a4d Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METO/1a.

Pemate 3agaum Ha J0Ka3aTenbCTBO MAaTEMAaTHYECKMX OTHOLICHMH U HAaXOXKACHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM WM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IIpU
pELIEHNN CTaHIaPTHBIX MaTEMaTUYECKHX 3a/au.

[TpuMeHATh TpOCTEMIINE MPOTrPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3ajau.



[IpuBoauTh mHpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJIE U IKHU3HH,
pacro3HaBaTh [POSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsTh NOJyYEeHHBIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBAaTh PEaJbHbIE CUTyallUM U
NPUMEHATh U3Y4YEHHbIE IIOHATHA B  IIpPOLIECCE IOMCKAa  PELICHHS  MaTeMaTH4eCKH
chopMyIHpPOBaHHON MPOOJIEMBbl, MOACIUPOBATH pPEajbHbIE CHUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIN C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl; penarh NPakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOKICHUEM IeOMETPUIECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchbl
bu6nmoreka [IOK
1 Beenenne B CTepeOMETpPHIO 10 https://m.edso0.ru/7f415e2e
5 IIpsMble U MIOCKOCTH B IPOCTPAHCTBE. 15 L bubnmoreka IOK
[MapannebHOCTh NPSMBIX M IIIOCKOCTEH https://m.eds00.ru/7f415e2e
3 IlepreHuKyISAPHOCTD IPAMBIX U 15 bubnmoreka IOK
LIOCKOCTEHH https://m.edsoo.ru/7f415e2e
bubmmoteka IIOK
4 VYTIiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edso0.ru/7f415e2e
bu6mmoteka IIOK
5 MHuororpasHuKH 11 1 https://m.edso0.ru/7f415e2e
bubmmoteka IIOK
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso0.ru/7f415e2e
bubnunorexa LIOK
7 [ToBTOpEHME: CEUEHUS, PACCTOSHUS U YTIIbI 4 1 https://m.edso0.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 Tena BpamieHus 12 https://m.edsoo.ru/7f415e2e
bubmuoreka [JOK
2 O6BEMBI TE 5 1 https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
3 BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/7f415e2e
) [ToBTOpeHue, 0600IIEHNE, ; 1 but6mmoreka LIOK
CHCTEMATH3AMS SHAHMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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