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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yue6HOTO Kypca «I eomeTpusi» 6a30Boro ypoBHs st ooydaromuxcst 10 —
11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpenHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH,
NPEIbSBIAEMBIX K MaTeMaTHU4ecKOMy OOpa30BaHUIO, W TPAJUIMKA POCCHIICKOrO 00pa3oBaHUS.
Peanmzanus mporpaMmmbl 00eCTIEeYHBACT OBJIAJICHHE KIFOYEBBIMA KOMIIETCHIIMSIMU, COCTABIISFOIIIUMU
OCHOBY Ul CaMOpa3BUTHS M HENPEPHIBHOTO OOpPa30BaHUs, IIEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JIMYHOCTHOI'O U ITO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yqalonmxcs1.

HEJAU U3YUYEHUS YYEBHOTI'O KYPCA

BaxkHOCTh y4eOHOro Kypca TIEeOMETPUHM Ha YpOBHE CpeaHEero oO0miero ooOpa3oBaHuUs
00yCIIOBJICHA ITPAKTUYECKOM 3HAYMMOCTBIO METANIPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB O0YUCHHS
TEOMETPHUH B  HAMNpAaBICHUH  JUYHOCTHOTO  pa3BUTHSA  oOyyaromwuxcs, (OpMHUpPOBAHHUS
(GYHKIMOHATHPHOH MaTeMaTH4ecKOW TPAMOTHOCTH, W3YYSHHsI JPYTUX YYeOHBIX JAMCLUIUIMH.
PasButne y oOyyarommxcsi TpPaBUJIBHBIX TPEACTABICHUH O CYIIHOCTH U MPOUCXOKICHUU
T€OMETPHYCCKUX a0CTPAKIUi, COOTHOIICHHWH pEajJbHOr0 W HACAIBLHOr0, XapaKTepe OTPaKCHHS
MaTeMaTH‘IeCKOﬁ HaYKOI\/JI HBJ’IeHI/Iﬁ nu HpOHeCCOB peaJ'II)HOFO MI/Ipa, MCECTEC FCOMCTpI/II/I B CUCTCMEC HaYK
158 pOJII/I MATEMATHUYCCKOT' O MOI[CJH/IpOBaHI/IH B HayLIHOM IIO3BHAHUHU U B HpaKTI/IKe CHOCO6CTBy€T
(OpPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YUAIIUXCS, a TAK)KE KAUeCTB MBIIUICHUS, HEOOXOIMMBIX
JUIS aJanTalid B COBPEMEHHOM OOIIECTRE.

I'eomeTpust sBsieTcss OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro O0IIero
O6pa30BaHI/I$I, TaK KakK 06GCH6‘-II/IBEI€T BO3MOXXHOCTBb I/ISyLIeHI/Iﬂ KaK JUCIHUIIJINH eCTeCTBeHHO-Hay‘IHOfI
HAIPaBJICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHUE, POPMHPYEMOE MPH U3YYSCHHH OOYYAIOUIMMHUCS MOHITHHHBIX OCHOB
FeOMCTpI/II/I )51 HOCTpOGHI/II/I IICIIOYKHU JIOTHYCCKUX YTBCp)KI[eHI/H\/JI B X0I€ peHICHI/IH FCOMeTpI/I'-IGCKI/IX
3aaa4, YMGHI/IC BBIABHUTAaTh U OHpOBepFaTI) THUITOTC3bI HeHOCpe]lCTBeHHO I/ICHOJ'H)SYIOTCSI HpI/I peHIeHI/II/I
3a]1a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHEeHTHUPOBATHCS B MPOCTPAHCTBE WUTPACT CYHIECTBEHHYIO POJIb BO BCeX 00IaCTsIX
JeATEIbHOCTH dejoBeka. OpHEHTAIMs YeaoBeKa BO BPEMEHH M IPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €0 COIHAIBHOTO ObITHS, (hopMa OTPaKCHHs OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEUIHOTO
MO3HAHUSI U aKTUBHOTO MPeoOpa3oBaHUs JCHCTBUTEIbLHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIUHSECT Pa3HbIC BHIBI y4EOHOW W TPYIOBOH NEATEIBLHOCTH, SBISETCS OJIHUM H3
PO ECCHOHATILHO BaYKHBIX KA4eCTB, IOATOMY aKTyaslbHa 3ajada (pOpMUPOBAHUS y OOYYAIOLIHXCS
HpOCTpaHCTBeHHOFO MBIIIIJICHUA KakK paSHOBI/I)IHOCTI/I 06pa3H0r0 MBIIIIJICHUA — CymeCTBeHHOFO
KOMITOHCEHTA B IIOATI'OTOBKE K HpaKTH‘-IeCKOﬁ JCSATCIIBHOCTHU 110 MHOT'UM HaHpaBJ’IeHI/IﬂM.

Ienb ocBOeHMsI MporpaMMbl yueOHOTO Kypca «[ eoMeTpus» Ha 0a30BOM ypOBHE OOy4YCHHS —
obmieoOpa3oBarenbHOe W OOIIEKYyAbTYpHOE pa3BUTHE OOydaIOIUXCs uepe3 olecreueHue
BO3MOXHOCTH HpI/IO6peTeHI/I$I N WUCIIOJIB30BaAHHUA CHCTCMATHYCCKUX l"eOMeTpI/I‘-IeCKI/Ix 3HaHI/II\/II nu
NeNCTBUM, CHEU(PUYHBIX T'€OMETPUH, BO3MOKHOCTH YCIEUIHOIO MPOJODKEHUS 00pa3zoBaHUS IO
CTEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Tporpamma 1o reomerpuu Ha 0a30BOM ypOBHE IpeaHA3HAuUCHA JIJIs O0YYarOIIUXCs CPeIHEH
IIKOJIbI, HE HMCHObITBIBABIINX 3HAYUTCIBHBIX SaTPYJIHGHI/Iﬁ Ha ypOBHe OCHOBHOTO 06mero
oOpazoBanms. Takum oOpazom, oOydaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOWTH OOIIHE
MAaTEMATUYCCKUC yMeHI/IH, CBs3aHHBIC CO CHGL[I/I(I)I/IKOI‘/JI I‘eOMeTpI/II/I 158 HCOGXOI{I/IMBIC IJId )KU3HU B
COBPEMEHHOM o00mecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTh H3y4YUTh T€OMETpUI0 Ooliee
rIIyOOKO, €CTd B JaJIbHEHWIIEM BO3HUKHET HEOOXOJUMOCTh B TIEOMETPHUYCCKHX 3HAHHIX B
po(decCHOHATLHOM JICATSIIEHOCTH.



JIOCTH)KEHHE I OCBOEHHS IMPOrpaMMbl 00ECIEUMBACTCS PELICHHEM COOTBETCTBYIOIINUX
3amau. [IpuopuTeTHbIMU 3aayaMu OCBOEHHUs Kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

e (opMupoBaHHE MPEICTABICHUS O T€OMETPHH KaK YaCTH MHUPOBOW KYJIbTYPHI U OCO3HAHHE

e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE NPEACTABICHUS O MHOTOTPAHHUKAX M TEJNaX BPAILEHUS KaK O BaXHEHIIMX
MaTeMaTHYECKUX MOJEINAX, IO3BOJISIIOIIMX OINUCBHIBaTh W M3Y4aTh pa3HbIE SBJICHUS
OKPY>KaIOILEro MUpa;

e (opMupoBaHHEe YMEHMsS paCIO3HAaBaTh Ha YEPTEXKaxX, MOJCIAX M B pPEATbHOM MHpE
MHOT'OI'PaHHUKH U TeJla BpaIlleHUs;

e OBJIAJCHHE METOJAaMHM peLIeHHs 3aJad Ha IOCTPOEHHS Ha  U300paKeHHSX
MIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHATUSMHU O MHOTOTPaHHUKAX M TeJax
BpAILEHHS U X OCHOBHBIMU CBOWCTBaMH;

e OBJIAJICHHE QITOPUTMaMHU pELIEHHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHE YMEHUS
IIPOBOAUTH  HECJOXHBIE  JIOKAa3aTEJIbHbIE  pPAcCyKIEHHsI B XOAE€  pelICHHUd
CTEpPEOMETPUUECKHX 33/]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPIKaHUEM;

e pa3BUTHE  UHTEJUIEKTyaJbHBIX W  TBOPYECKUX  CHOCOOHOCTEH  oOydaroluxcs,
[I03HABATEIbHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHUN, KPUTUUHOCTH MBIIUICHUS;

e (dopmupoBanne (YHKIMOHAILHOW TPAMOTHOCTH, pEJIEBAHTHOW TE€OMETPHH: YMEHHUE
pacrno3HaBaTh IPOSIBJICHUS I€OMETPUUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYalUAX M NPU H3YYEHUM JAPYIHMX YYeOHBIX IpPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpPMYJIMPOBaTh UX Ha SA3bIKE TEOMETPUHU
U CO3/]aBaThb T'€OMETPUUYECKUE MOJIEIH, PUMEHATh OCBOCHHBII TeOMeTpuYecKuil annapar
JUIL  pelIeHus] TPaKTUKO-OPMEHTHPOBAHHBIX 3a7ad, HHTEPIPETHPOBATH U OICHUBATH
MIOJTyYEeHHBIE PE3YJIbTaThI.

OTnuuuTeNbHOM OCOOEHHOCTBIO MPOTPaMMBbI SBIISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHH B
Hayajie ero M3y4eHHs 3ajad, pellaeMbIX Ha YPOBHE MHTYUTHBHOTO TO3HAHUSA, U OINpPENEIEHHBIM
o0pa3oM opraHuzoBaHHas paboTa HaJ HHUMH, YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOT'O MBIIUICHHSI, CTUMYJIUPYET NPOTEKaHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JabHeHIIeMy U3yUYEeHHUIO TPeMeTa.

[Ipenmourenne OTHAETCS HAIJIAJHO-KOHCTPYKTHBHOMY METOAY OOy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HaHMs HMEIOT B CBOEM OCHOBE UYYBCTBEHHOCTb IPEIMETHO-NPAKTHUYECKOM
JesaTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y YYalUXCS B Kypce CTEpEOMETpUHU
MPOBOJUTCS 3a CUET pEUIeHMs 3aJady Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB W 3ajady Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza MPOBOAMTCS C OMOPOH Ha
HarJIsiTHOCTh, a ONEpUpPOBaHHE OOpPa30M — B YCIIOBUSAX OTBJIEYEHHS OT HArJISAHOCTH, MBICIEHHOIO
WU3MEHEHHUS €r0 UCXOAHOTO COAEpKAHUS.

OcHoBHbIE  coxepkarenbHble  JuHUM  Kypca  «['eomerpum» B 10-11  kiaccax:
«MHororpanHuku», «lIpsMble ¥ IJIOCKOCTU B TMpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJUHATHI B IpocTpaHcTBe». DopMupoBaHue JJOrMUECKUX YMEHUH pacipenenseTcss He TOJIbKO 10
COJIEp>KaTEJIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YpOBHE CPEHEr0 O0IIero 0Opa3oBaHusl.

Coneprxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHMs pabodeit
MPOrpaMMbl, pacrpeieNEHHbIM 0 TojAaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHM 0O0pa3oM, YTOObI
OBJIQ/ICHUE TE€OMETPUUYECKUMH MOHATUSAMHM M HaBBIKAMU OCYIIECTBISUIOCH IIOCIENOBATEIbHO U
MOCTYIATENBHO, ¢ COOJIIOJIEHUEM IPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIIUCH B
O0IIYI0 CHCTEMY TE€OMETPUYECKHX NpPEICTAaBICHUN OOy4aromuXCs, pacliupss WU yriayomss e€,
00pasys MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE



Ha u3ydenne reomerpun orBoautcs 2 yaca B Heneno B 10 kimacce u 1 yac B Hegemo B 11
KJIacce, BCero 3a JiBa roja oOydenwus - 102 yaeOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsaMbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoOBHBIE TIOHSTHSI cTepeoMeTprur. Touka, mpsMasi, MII0CKOCTh, TPOCTpaHCTBO. [loHsATHE 00
AKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAONINECS, NapajlIe/bHbIE U
CKpelIMBaroIMecs npsaMble. llapamienbHOCTP NOPSAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE:
MapajuiebHbIE MPSAMbBIE B IPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX MPAMBIX; NAPAILICIbHOCTh IPSAMOU U
IJIOCKOCTH. YTJbl C COHANPAaBICHHBIMU CTOPOHAMH; Yrojl MEXKJY HNpPsIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh TJIOCKOCTEH: MapaijiesibHbIE IJIOCKOCTH; CBOMCTBA MAapauIENbHbBIX IUIOCKOCTEH.
[Ipocreiimme mnpocTpaHCTBEHHBIE (GUTYPBl Ha IUIOCKOCTH: TETpa’qp, KyO, MapajuieenuIe];
MMOCTPOEHUE CEUCHHUIA.

[lepneHauKyISIpHOCTh MPSAMON M IUIOCKOCTHU: NEPIEHAUKYJSPHBIE MPsSMbIE B IMPOCTPAHCTBE,
MpsIMbIE NapAJIJIENIbHBIEC U MEPIIEHIUKYISIPHBIE K TUIOCKOCTH, MPU3HAK EPIEHIUKYIISIPHOCTH MIPSAMOI
M IUIOCKOCTH, TEOpEMa O MPSAMOW MEPHEHAUKYISAPHON IIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJI
MEXIy MpsAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJ, JIMHEWHBIA YIrOJd JBYTPAaHHOIO YIUIA.
[lepnenuKynsip U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110
IUIOCKOCTH, TMPOEKIUS (UTypbl Ha IJIOCKOCTh. [leprneHauKylnsapHOCTh IIJIOCKOCTEH: MpU3HAK
MEPIECHANKYISIPHOCTH ABYX IUNIOCKOCTEN. Teopema o TpEX nepneHauKyIspax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIMYKJIBIE U HEBBIIYKJIIbIE
MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas mpusma; TpaHU U OCHOBAHMUS
MPU3MBI, TpsMas W HAKJIOHHAs TMPHU3MbI; OOKOBas W TIOJHAs TOBEPXHOCTb TMPHU3MBI.
[Tapannenenunen, TpsAMOYTOJbHBIM Mapauienenunen M ero cBoucrBa. [lupamumpa: N-yromabHas
nupaMua, TPaHU U OCHOBaHWE NHUPAMUJbI, OOKOBas W TIOJNHAS [OBEPXHOCTb MHUPAMUJIBI;
MpaBuUjbHAasE M Yyced€HHas MupamMuga. OJIEMEHThl MNpu3Mbl U nupamuabl. lIpaBunbHbIE
MHOTOTPAHHUKH: TIOHATHE NPaBUJIBHOTO MHOIOTPAHHHMKA; NpaBWIbHAs NpU3Ma W IpPaBUIbHAA
MUpaMu/ia; TpaBWIbHAS TPEYroJibHAs MUpaMHUAa W TMPaBUWIBHBIA TeTpadnp; Kyo. [IpeacraBienue o
MPaBUIILHBIX MHOTOTPAaHHUKAX: OKTAdIP, T0AeKadAp U ukocadap. CedeHus: Mpu3Mbl U ITUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSL OTHOCHTEIIBHO TOYKH, MPSIMOM, IIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUpaMUAax, napajieienuneaax, NpaBUuibHbIX MHOTOTPaHHUKAX.

Brruucienue >1eMEHTOB MHOTOTPAHHHKOB: pEOpa, nuaroHanu, yriael. [lnomans OGokoBoi
MMOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA b OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTH MpsAMON mpusMmbl. [lmomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH MPaBUILHOM
MUPaMHJIBI, TEOpEMa O TUIOmAAN yceu€HHoU mupamuabl. [lorstre o6 o6béMe. O0bEM MUpPaMUIBI,
MPU3MBI.

[lonobuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAIMH TOBEPXHOCTE,
o0BEMamMu MOAOOHBIX TETI.

11 KJIACC

Tena Bpamenus



[Munnuaapuyeckass IHOBEPXHOCTb, OO0pa3yrollue IMJIMHAPHUYECKOW IOBEPXHOCTH, OCh
LWINHAPUYECKOHN MOBepXHOCTU. L{unuHap: ocHOBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yrolas U OCh;
IO b OOKOBOH M MOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 0Opa3ylollMe€ KOHUYECKOW TOBEPXHOCTH, OCh W BEpIIMHA
KOHHYEeCKO! nmoBepxHocTu. KoHyc: oCHOBaHMe U BeplHa, 00pa3yrolias U 0Cb; IJIOLIa b OOKOBON U
IIOJTHOM IOBEPXHOCTU. YCEeu€HHbI KOHYC: oOpasyroliye M BBICOTA; OCHOBaHMS U OOKOBas
IIOBEPXHOCTb.

Cdhepa m map: ueHTp, pamuyc, IUaMeTp; IUIOMAIAL MOBepXHOCTH chepsl. B3ammuoe
pacriosioskeHue c(hepbl U INIOCKOCTH; KacaTesbHas INIOCKOCTh K cdepe; miomans chepsl.

N300pakeHue Tes BpallleHHsl Ha IJIOCKOCTH. Pa3BEpTka umHApa U KOHYyca.

KomOuHanmu Ten BpalieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBINA OKOJIO C(EpHI;
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK, WJIH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPSIMOYTOJIBHOTO Napaienenunena 1 cieactsus u3 Heé. O0bEM nuianHapa, konyca. O6bEM mapa u
I0maab chepsl.

[lonobuble Tenma B mpocrpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAJIMU IOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

CeueHus muMHApa (MapauiebHO U MEPIEHIUKYIISIPHO OCH), CEYEHUS KOHYca (IapajieIbHOe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILINHY), CEUCHHUS 11apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTtop Ha miockoctd M B npocTpaHcTBe. CIIOKEHUE M BBIUYMTAHHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4wuciao. PasnokeHue BekTOopa MO TpEM HEKOMIUIAHApHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ MPUMEHEHHEM IpaBWJI JIEHCTBUN C BEKTOPaMHU.
[IpssMoyronbHas cucteMa KOOpAUHAT B pocTpaHcTBe. Koopauuatel Bexkropa. [IpocTeitmme 3agaun B
KOOpAMHATax. Yroja Mexay BekTopamu. CKalspHOE NMPOU3BEACHHUE BEKTOPOB. BhIunclieHHE YIiIoB
MEXy IPSIMBIMU U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO MPU PEIIEHUH I€OMETPHUUECKUX
3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS MpPOrpamMMbl ydeOHOro mpenmera «MaTemaTuka»
XapaKTEepU3YIOTCS:

I'paxnanckoe BocnuTanue:

C()OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW  MO3UIMKM  OOydyaromerocs Kak aKTHUBHOTO MU
OTBETCTBEHHOI'0 YJI€HAa POCCHMCKOro O0OIeCTBa, NPEICTaBICHUEM O MaTeMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUHN, MPOIEyp IPaXIAHCKOTO 00IIecTBa (BEIOOPHI,
OIPOCHI U TIp.), YMEHUEM B3aMMOJENUCTBOBATh C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUM C UX
(GYHKLIMSAMU M Ha3HAYEHUEM.

IIaTtpuoTnyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKAAHCKON HICHTUYHOCTH, YBXEHHS K MPOLUIOMY H
HACTOAILLEMY POCCUICKOM MAaTe€MaTHKH, LICHHOCTHBIM OTHOILIEHHUEM K JOCTHIKEHUSAM POCCHMCKHUX
MaTEMaTUKOB U POCCUICKOM MaTeMaTU4YECKOM ILIKOJbI, K MCIOIb30BAaHUIO ITHX JOCTHKEHHUHN B
APYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HaHMEM  JIYXOBHBIX  LIEHHOCTEH  pOCCHMCKOro  Hapoja;  Cc(HOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IIOBEIEHHUS, CBSI3aHHOIO C IMPAKTUYECKUMM IPUMEHEHHUEM
JNOCTUKEHUM HAyKH U JEeSATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJja B IIOCTPOCHHUE
YCTOWYHBOTO Oy TyIIEro.

JCTeTHYEeCKOe BOCIIUTAaHHUe:

ICTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYasl ICTETUKY MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, PELICHUH, pPacCyXIACHWI; BOCIPUUMYMBOCTBIO K MaT€MaTHYECKHUM acleKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

Cc(OPMHPOBAHHOCTBIO YMEHHUS IPUMEHATh MaTEMaTHUECKUE 3HAHUS B MHTEpecax 370pOBOro U
0e30macHOro oopasa *HU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO (340pOBOE MHUTAHUE,
cOamaHCUpPOBAaHHBINA PEXKUM 3aHATHH U OTAbIXA, peryyisgpHas (u3nuecKas aKTUBHOCTD); (PU3UYECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; UHTEPECOM K pa3IMyHbIM chepam
npoeccoHaNbHON J1eATENbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKOM M €€ NPUIIOKEHUSMHU, YMEHUEM
COBepIIaTh OCO3HAHHBINA BBIOOpP OynyIiei npodeccuu U pealn3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUTaHBL; TOTOBHOCTBIO M CLIOCOOHOCTBIO K MaTeMaTUYeCKOMY 00pa30BaHHUIO U CaMOOOpPA30BaHMIO Ha
MPOTSKEHUHN BCEW >KU3HHM; FTOTOBHOCTHIO K aKTMBHOMY YYaCTHIO B PEUICHUM MPAKTHYECKUX 3a7ad
MaTeMaTHYeCKON HalpaBIeHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO  JKOJIOTUYECKON  KYJAbTYpHI, TOHUMAaHHWEM BIMSHUS COLUAIBHO-
SKOHOMMYECKUX TPOIECCOB HA COCTOSHUE TNPUPOJHOW U COIMAIBLHOM cpeibl, OCO3HAHHEM
rJ1I00aJTbHOTO XapaKTepa SKOJIOIMUECKUX MpoOieM; OpueHTalel Ha MPUMEHEHHEe MaTeMaTH4YeCKUX
3HAaHUH JUIS pelieHus 3a/1a4 B 00J1aCTH OKpY’KaIoUIe cpe/ibl, TNIAHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXHBIX MOCJIEICTBUMN AJIS OKPY>KAIOIEN CPEB.

IleHHOCTH HAYYHOI'0 ITO3HAHMSA:

C(OPMHUPOBAHHOCTBIO MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOILIECTBEHHOW MPAaKTHKH, TOHUMAaHUEM MaTEMaTUYeCKON HAyKH Kak c(epbl 4eT0BEYEeCKOM
NESTEIbHOCTH, STaloB €€ pPa3BUTUS M 3HAUMMOCTH MUl PAa3BUTHS LMBWINM3ALMM; OBJIAaJCHUEM
A3BIKOM MaTEMATHKU U MaTEMaTHYECKON KyJIbTYypOM KakK CPeICTBOM IIO3HAHUS MHMPA; TOTOBHOCTBIO
OCYILIECTBIIATH IMPOCKTHYIO U HCCIIEI0BATENIBCKYIO JEATEIIBHOCTh MHINBUIYAIbHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTOo mpenmera «MaremaThKay
XapaKTePU3YIOTCS OBJIAJICHUEM YHHUBEPCAITbHBIMU no3nasamenbHvIMuU oeticmeusamu,
VHUBEPCAIbHULIMU —~ KOMMYHUKAMUBHLIMU — OeliCMBUAMY,  VHUBEPCANbHLIMU  pPe2VIamueHblMU
oelicmseusmu.

1) Vhusepcanvnvle nosnasamenvmvle Oeticmeus, obecnewusarom Gopmuposanue 6aA306bix
KOCHUMUBHBIX NPOYEcco8 00yHarwmuxca (oceoenue Memooo8 MNOHAHUAL OKPYHCAIoWe20 Mupa,
npuMeHeHnue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMmeHut pabomamsos ¢ ungopmayuel).

Ba3oBble Jjornueckue aeicTBHA:

e BBIBIATh M XapaKTepU30BaTh CYLICCTBEHHbIC NPU3HAKUM MaTeMaTHYECKHMX OOBEKTOB,
MOHATHI, OTHOIICHWH MEXIy WOHITHIMH, (DOPMYIHpPOBATH OMPEIACICHUS TOHSITHIA;
YCTaHABIIMBATh CYMIECTBEHHBIA NMPHU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS I O0OOIICHUS H
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3A,

e BOCIPUHHUMATH, (POPMYIHpPOBaTH M MPEOOPA3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHUIATEIIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIKE; YCIIOBHBIC,

e BBIBIITh MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTHUBOpEUHUs B (hakTax,
JaHHBIX, HAONMIOJIEHUSX W YTBEPXKIEHUSX; IMpeajaratb KPUTEPUU JJIs BBIABICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUUIL;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIIOUCHU TI0 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOATEIHHO JOKA3aTEeIbCTBA MAaTEeMATUYECKUX YTBEPKIACHHUH (NpsMbIe U
OT MPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MIPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BBIOUpATH CIIOCOO penieHus yueOHOoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLIECHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue NeHCTBHA:

e  HCIIOJNH30BATh BOIIPOCHI KaK MCCIICIOBATEILCKUIA WHCTPYMEHT ITO3HAHUS, (DOPMYITHPOBATH
BOTIPOCHI, (PUKCHPYIONINE MPOTHBOPEUHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE U JTaHHOE,
(GhopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM  JKCIEPUMEHT, HCCIeAOBaHUE IO
YCTAHOBJICHMIO  OCOOCHHOCTEH  MaTeMaTH4ecKOro oOBeKTa, sBJICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SBICHUSMH, IIPOIIECCAMHU;

e CaMOCTOATEIHHO (POPMYTUPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOIIIO/IEHUsI, HWCCIECOBAHMs, OILEHUBATh JOCTOBEPHOCTh MONYYEHHBIX PE3yIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

e TPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE ITPOIIECCA, & TAK)KE BBIIBUTATH MPEIIOJIOKCHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanmeii:

e  BBIABIATH JACPUIIUTH HHPOPMAIUH, TAHHBIX, HCOOXOJIUMBIX JUISI OTBETa HA BOMPOC H JUIS
peIeH s 3a/1a9H;

e BBIOMpaTh HWHGOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIOB, aHAIM3UPOBATH,
CUCTeMAaTHU3UPOBaTh M HWHTEPIPETHPOBATH HHPOPMAIMIO Pa3IUYHBIX BHIOB U (QopM
MIpe/ICTaBJICHMUS;

e CTPYKTYpHpOBaTh  HH(pOpMalMIO0, TMpEeACTaBiIsATh €€ B  pa3iuuHbix  (opmax,
WLTIOCTPUPOBATH rPpauuecKu;

e OIGHWBATh HANEKHOCT, HMHPOPMAIMH IO CAMOCTOSITENBHO  CPOPMYTUPOBAHHBIM
KPUTEPUSIM.



2) Vhusepcanvhvle KoMMyHUKamueéHwle Oelicmaus, 00ecnevusaom coopmMupo8aHHoCmsy
COYUANBHBIX HABLIKOB 00YYAIOUUXCS.
Oo0mrenmne:

BOCIIPHHUMATh ¥ (OPMYIIUPOBATH CY)XICHHS B COOTBETCTBHU C YCIOBHSMH U ICISIMH
OOLICHYST; SICHO, TOYHO, IPAMOTHO BBIPA)KaTh CBOKO TOYKY 3PCHHUS B YCTHBIX M IIMChMEHHBIX
TCKCTAX, JaBaTbhb IMOJACHCHUA II0 XOAY PCHICHHA 3aJa4drl, KOMMCHTUPOBATH HOJIy‘-IeHHBIfI
pe3ynbTart;

B XoJle OOCYXICHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMBbI, MPOOJIEMBbI,
pelaeMoii 3a/1auu, BBICKA3bIBATH HICH, HALICIICHHBIC HA MOWCK PEIICHHS; COMOCTABIATH
CBOU CYXJIEHUS C CYXACHHUSAMH JPYIHX YYaCTHUKOB TUAiiora, 0OHApYKHUBATh pa3uyune H
CXOJCTBO IO3WLMI; B KOPPEKTHOH Qopme (opMynupoBaTh pa3HOINIACHS, CBOH
BO3paKCHUS;

HPEJCTABIATh PE3yJbTaThl PEIICHUS 3aJauyd, JKCIIEPUMEHTa, HCCIICHAOBAHUS, IMPOCKTA;
CaMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHSI C Y4Y€TOM 3aJayd NpPE3eHTAlUUd U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

MOHUMATh W KCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W MHIMBHIYaJIbHONH pabOTHI MpH
pemeHn y4eOHBIX 3a/a4; MPUHUMATh [EJNIb COBMECTHOW NESATEIHHOCTH, IJIAHUPOBATH
OpraHU3alli0 COBMECTHOH pa0OThI, paclpenensiTh BUABl pPadOT, JAOTOBapUBATHCS,
00CYX1aTh MPOLIECC U Pe3yJIbTaT paboThl; 0000IATh MHEHUS HECKOJIbKUX JIFOICH;
y4acTBOBaTh B TPYyMINOBLIX ¢dopMax paboThl (00CykIeHus, 0OMEH MHEHH, «MO3rOBbIE
IITYPMBI» U MHBIE); BBIIIOJIHATH CBOIO YacTh PaOOTHI M KOOPJUHHUPOBATH CBOM JEHCTBHUS C
JIPYTUMH YJ€HaMH KOMaHJbl, OLIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIMK MPOIYKT IIO
KpUTEpUsIM, CHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vhugepcanvuvie pecynsmugnvle Oelicmeus, 0b6ecneyusarom Gopmuposanue CMviCIO08bIX

YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranu3anusi:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHU 3a/1a4M, BHIOMPATh CIOCO0 pelIeHus ¢ y4EToM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHuil ¢ y4éTOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:

BJIa/IETh HAaBBIKAMU MMO3HABATEJIbHON pedieKCHM KaK OCO3HAaHUsS COBEpPIIAEMbIX JEHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, MX PE3YyIbTATOB; BJIaJeTh CIOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U Pe3yibTaTa PEIIEHUS MaTEMATUYECKOM 3a1a4u;

MIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPU PEUIEHMM 3aJadyd, BHOCUTH
KOPPEKTHUBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HaNJACHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pPe3yibTaTa IeJU U YCIOBUSAM, OOBSCHATH IPUUNHBI JOCTHXKEHUS
WIM HEIOCTHKEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, daBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

OnepupoBath NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUSA U3 HUX IIPU PELICHUM I€OMETPUUYECKUX

3a71ad.

OnepupoBarh NOHATUAMU: MAPALIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH.
KnaccugunupoBars B3auMHOE PacHoI0KEHHE IPSIMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.



OrnepupoBaTh HOHATHSIMU: JBYTPAHHBIA YTOJ, TPaHH IBYTPAHHOTO YIa, peOpo JBYIPaHHOTO
yIJIa; TUHEHHBIN YroJl ABYTPAHHOTIO yIvia; TpagyCcHas Mepa IBYIPaHHOIO yIJIa.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBINYKJIBIA M HEBBIMYKIbI MHOTIOTPAHHUK,
3JIEMEHTBI MHOT'OTPAHHHKA, IPABHJIBHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOIPAaHHHMKOB (NUpaMUAa; IMPH3MA, IPSMOYTOJIBHBIN
napaiesienumne, Kyo).

KnaccudunupoBaTb MHOrOrpaHHUKH, BEIOUpPAsi OCHOBAHUS IS KIIACCU(HUKAIMU (BBIITYKIIbIC H
HEBBIITYKJIbIC MHOTOTPAaHHUKH; IPaBHJIbHBIE MHOTOIPAHHHMKHU; ITPSMbIC M HAKIOHHBIC IPU3MBI,
HapajuIeIICUIIe/IbI).

OHepI/IpOBaTL MOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUEC MHOI'OIPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, HCTIONB3YSI METO CIIE/IOB.

CTpouTh Ce4eHHs MHOTOIPAHHHKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIC) ILIOCKHE
YEPTEIKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarsn 3aa4u Ha HaXO0XACHHUC T'COMCTPHUYCCKUX BCJIMYHUH II0 06pa311aM WKW aJIrOpuTMaMm,
IMPpUMCHAA U3BCCTHBIC AHAJIMTHUYCCKUC MCTOALI TP PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKHUX 3aa4
Ha BBIYKCIICHHUE PACCTOSHUN MEXKIY JABYMsSI TOUKAMH, OT TOYKH JI0 MPSMOIL, OT TOYKH JIO IIOCKOCTH,
MEX]y CKPELIMBAIOIMUCS HPSMBIMHU.

Pemarsn 3aa4u Ha HaXO0XACHHUC T'COMECTPHUYCCKUX BCJIMYMUH I1I0 06pa311aM WKW aJIrOpuTMam,
MPUMCEHAA U3BCCTHBIC AHAJIMTUYCCKHUC MCTOAbI ITPpU PCIHICHUHN CTAHAAPTHBIX MAaTCMAaTUUYCCKUX 3adayd
Ha BBIYKCIICHHE YIJIOB MEXIY CKPCIIMBAIOLIMMHUCS MPSIMBIMU, MEXKAY MPSIMONH M IIOCKOCTBIO,
MEX]y TIOCKOCTSIMH, IBYIPaHHbBIX YIJIOB.

Boruucisate 00bEMBI M TUIOMIAAM MTOBEPXHOCTEM MHOTOTPAHHUKOB (TIpH3Ma, MHUpaMuja) ¢
npUMeHeHHEM (OpPMYJ; BBIYHCIATH COOTHOLICHHUS MEXIY IUIOMIAIIMH IOBEPXHOCTEH, 00BhEMaMu
MOJJOOHBIX MHOTOTPAaHHUKOB.

OmepupoBaTh MOHATUSAMHU: CAMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh CHMMETPHHU;
LEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MpeACTaBIECHHYIO Ha YEPTEKaxX U pUCYHKaX.

[lpumeHAT,  TeoMeTpuuYecKHe (aKThl Ui pEIICHHS  CTEPEOMETPHYECKHX  3ajad,
MPEAIOJIararoIuX HECKOJIBKO IIaroB PEIIeHNs, €CITU YCIOBHUS IPUMEHEHUS 3a1aHbl B IBHOH (opme.

[IpuMeHATH TpOCTEHIIME MPOTPAaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1au.

[TpuBOIUTE MPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U JKU3HH, PaClO3HABATh
NPOSIBIICHHE 3aKOHOB T€OMETPHH B MCKYCCTBE.

[IpuMeHATh MONMy4YEHHBbIE 3HAHWA HA MPAKTUKE: aHAIM3UPOBATh PEAIbHBIE CHUTYallUH U
IMPUMEHATH U3YUYCHHBIC ITOHATHA B IMPOLUECCE MMONCKA PCIICHUA MAaTEMATHYCCKHU CCbOpMy.TIHpOBaHHOﬁ
npoOIeMbl, MOJICTMPOBATh PEANbHBIE CUTYallMd Ha SI3bIKE T€OMETPHUH, MCCIIEIOBATH IMOCTPOCHHBIC
MOJICTIH C HCIIOJIb30BAHUEM TEOMETPHUECKHX IOHATHH M TEOpeM, ammapara anreOpbl; pemarb
MPAKTUYCCKUE 3a/]a4, CBA3aHHBIC C HAXOXKICHUCM I'COMETPHUICCKUX BECIINYHH.

11 KJIACC

OmnepupoBaTh MOHATUSAMH: IMIMHIpPUYECKas MOBEPXHOCTb, OOpa3yIOIIMe IMINHAPHYECKOM
MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKast IIOBEPXHOCTb, 00pa3yIolre KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MOBEpXHOCTD.

PacmoznaBate Tena BpameHus (MWIUHIDP, KOHYC, cdepa u map).

OOBACHATH CrIOCOOBI MOYYESHHUS TeJl BPAILICHUSI.

KnaccugunupoBars B3auMHOE PacnojokKeHHe Cephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAaHWE CETMEHTa, BBICOTA CETMEHTa;
IaPOBOM CJIOM, OCHOBaHUE IIAPOBOI0O CII0S, BBICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.



Bbrancnsate 00BEMBI M IUIONIAM TIOBEPXHOCTEH TEN BpalleHUS, TCOMETPUYCCKUX TElI C
pUMEHEHHEM (HOPMYIL.

OnepupoBarh MOHITHSIMH: MHOTOTPAaHHUK, BOUCAHHBINA B cpepy U ONMCAHHBINA OKOJIO chepsl;
cdepa, BlIMcaHHAs B MHOTOIPAHHUK HJIM TEJIO BPAIllCHHUS.

BBIYHCIATE COOTHOIICHHS MEXKAY TUTOIIAIIMU MTOBEPXHOCTEH U 00bEMAMHU MTOTOOHBIX TEJ.

N3o0paxaTts wu3ydaembie (GUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbINoSHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DHUTYp: BHI
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEYCHHUS TEJI BPAIICHHS.

W3Biekath, WHTEPIPETUPOBATH M TPe0OpPa30OBBIBATH WH(POPMAIUIO O MPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTekKaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BBINIOSTHATE JEHCTBUS CIIOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHUCJI0, O0OBIACHATH, KAKMMH CBOMCTBAMH OHH 00J1a7aio0T.

[TpuMeHsITh MpaBUIIO apajuIeICITHUIIC/IA.

OnepupoBaTh TOHSATHSAMH: JCKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YroJl MEKIY BEKTOPaMH, CKaJIIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTh CyMMy BEKTOPOB M TPOHW3BEICHHUE BEKTOpA Ha YHCIIO, YrOJ MEXIY BEKTOpaMH,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAIBIBATH BEKTOP I10 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOIl ccTeMe KOOpPAMHAT.

[IpumensiTh  reomerpudeckue  (BakThl  UIS  PEIICHUS  CTEPEOMETPUUYCCKUX  3ajad,
MIPEIITOJIATA0IINX HECKOJBKO IIIAr0B PEIICHHUS, €CJIH YCIOBUS TIPUMEHEHUS 3aaHbl B IBHOU (opme.

Pemarp mpocreiiirie reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemate 3amaum  Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKMX OTHOIICHWH W HaxXOXJIEHHUE
TCOMETPHUYECKUX BEIUYHH 10 00pa3laM WIH alrOpUTMaM, MPHMEHSSI W3BECTHBIC METOJIBI TPU
pEIIeHNY CTaHIaPTHBIX MaTEMATHICCKHX 3a]1ad.

[IpuMmensTh mpoCTElie MpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAI[HOHHBIE
CUCTEMBI MPU PEIICHUN CTEPEOMETPHUECKUX 3a7au.

[TpuBOIUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U KU3HU, PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB '€OMETPHH B HCKYCCTBE.

[IpuMeHsITh TONy4YeHHbIE 3HAHWUS Ha MPAKTUKE: AaHAIM3UPOBATH pEANbHBIE CHUTYyallUH U
MIPUMEHSITh U3YUYEHHBIEC TIOHATHS B MIPOIIECCE MTOMCKA PEIICHUSI MaTeMaTH4YeCKH CHOPMYINPOBAHHON
POOJIEMBI, MOJICTUPOBATh PealbHBIC CHTYaIlMH Ha S3BbIKE T€OMETPHH, HCCIICIOBATH MOCTPOCHHBIC
MOJICTTM C HCIOJB30BAaHUEM TEOMETPHUYCCKUX IMOHATHH W TEOopeM, ammapara ajreOphl, peliaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM IeOMETPUYECKIX BEITHUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAY NPSAMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHUsI, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE TIOHATHUS CTEPEOMETPUHU: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n300paxkeHUs HA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U Mmozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCcHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

10 MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacronioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannensHOCTh NPSAMBIX U IVIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN B

13 npocTtpascTse: [lapamiensHOCTh IpsAMoO 1
IJIOCKOCTH

14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CBolicTBa napajuieabHbIX INIOCKOCTEN

19 [Ipocreiimne npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponsHas padora no Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: NEPIEHAUKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEePIEeHIUKYIISPHBIE K IIIIOCKOCTH

26 [Tpu3Hak NeprneHuKyIIpHOCTU IPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o psiIMO EPIIEHINKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHMKYIIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
OpSMOM 10 IIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXIY 1
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj 1
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroi 1
JIBYIPaHHOI'O yIiia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX 1
IJIOCKOCTER
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH IBYX 1
IJIOCKOCTER
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH JIBYX 1
IUIOCKOCTER

41 TeopeMa 0 TpEX nepneHaUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHAUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U 1

wiockocTe" 1 "YTIibl MeXAy NPSMBIMU U




IocKoCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OI'PAaHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune/ U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, TpaHy U
OCHOBaHME IMPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb ITUPAMU/IbI; IPABUIIBHAS U
ycedy€HHas MUpaMHuaa

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOT'O MHOTOTPaHHUKA; IPaBUIIbHAS
pU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYroJbHAas MUpaMua u
NPaBUIBHBIN TETpa’ap; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiesenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae GOKOBOM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU MIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NIPABWIILHOW MHUPAMHUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpanHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamuIbl 1
58 O0BEM TUpaMHuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonTtponbHas padora no Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTOSTHAN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT




TOYKH 0 IMIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpoJBbHAS paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuKcClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS IPSIMBIMH, MEXKTY
MIPSIMOM ¥ TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IMaMmeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[ummHapudeckas OBEPXHOCTb,
oOpa3zyromue NUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnungpa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTH, 00pa3yroIiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syromas 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MIOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
PazBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHpa, KOHYyCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIE TeNa B MPOCTPAHCTRE.

16 COOTHOIICHUS MEXKTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponsHas pabora no temam "Tena
Bpamenus" u "O0bemsl Ten"

18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrios Mexay NpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3aa

KonTtponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

- MaremaTuka: anredpa 1 Hayanaa MaTeMaTH4ECKOro aHanusa, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKiioHepHoe 00I1IecTBO
«3marenscTBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- Metonuyeckue pekomenaanuu K yaeOHuky Aranacss JI.C. 10-11 kiaccsr;
- [Toypounoe mnanupoBanue k yaeOuuky Atanacsa JI.C. 10-11 knaccer.

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
- https://www.yaklass.ru/



http://www.matematika-na.ru/
https://resh.edu.ru/
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