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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma o yueOHOMY IpeIMETY T€OMETpHUsi 0a30BOr0 YpOBHS IS
obyuatrommxcst 10 —11 kiaccoB pazpaboTaHa Ha OCHOBE HOPMATHUBHO-ITPABOBBIX
JOKYMEHTOB:

1. denepanbHbIi 3akoH «O0 006pazoBanun B Poccuiickoit deaeparum» ot 29 nexadps
2012 rona Ne 273-®3 (c U3MEHEHUSIMHA)

2. denepanbHBIA TOCYJaPCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT CPEAHETO OOIIETO
oOpazoBaHusi, yTBepKAEHHBIN TTprKka3oM Munoopuayku PD ot 17.05.2012 Ne 413 (¢
WU3MEHEHUSIMU)

3. denepanpHas oOpa3oBaTeabHas IporpaMma CpeHero oomero oopazoBaHus,
yTBEPKJIEHHas NpuKka3oM Munucrepcrsa npocsenieHuss PO ot 18.05.2023 r. Ne 371 (¢
WU3MEHCHUSIMU )

4. IToctanoBneHue I 1aBHOrO rocy1apCTBEHHOIO CAaHUTApHOIO Bpaya Poccuiickon
Oenepannu oT 28.09.2020 Ne 28 CII 2.4.3648-20 «CaHUTapHO-3TUAEMHUOJIOTUYECKUE
TpeOOBaHUS K OpraHU3aIisIM BOCIIUTAHUS U OOyUYEHUs, OTAbIXa U 03JI0POBJICHUS JIeTel U
MOJIOJIEKI»

3. VYyeonniit uian MBOY BMO «llepBomatiickast cpeHsisi IIKoIay.

PaGouas nporpamma yueb6HOTo Kypca «I'eomeTpus» 6a30Boro ypoBHs Juist oOydarommxcs 10
—11 xnaccoB pa3paborana Ha ocHOBe DenepaqbHOr0 rocyJapCTBEHHOTO 00pa30BaTEILHOIO
CTaHJapTa CpPEeIHEro 00Imero oopa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
OPEeabsIBISIEMBIX K  MaTEeMaTHUYEeCKOMY OO0pa30BaHHIO, U  TPaAULUNA  POCCUHCKOTO
oOpazoBanmsi. Peanmmzamusi  mporpammbl  o0ecreuMBaeT — OBJAJEHHE  KIIFOUYEBBHIMU
KOMIETECHIIUAMH, COCTABJISIIOIIMMHA OCHOBY JJIi CAMOPAa3BUTUSI W HEMPEPHIBHOTO
o0pa3oBaHMsl, ETOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO U MMO3HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIUXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpUM HAa YpPOBHE CpEJHEro oOuero o0pa3oBaHUsS
00yCJIOBJIEHa MPAKTHUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
oOydeHuss TeOMETPUM B  HANpPaBIEHUU JIMYHOCTHOTO  pa3BUTUS  OOydYaroIIMXcs,
¢opmupoBaHus (QYHKIMOHATBHOM MaTeMaTH4YEeCKOW TI'PaMOTHOCTH, W3Y4YEHHUS JApPYTUX
y4eOHBIX AUCUMIUIMH. PazBuTHe y 00y4aromuxcs NpaBUIbHBIX MPEICTABIEHUN O CYIIHOCTH
Y IIPOUCXOKJICHUN F€OMETPUYECKUX aOCTPAKUUN, COOTHOIIEHUH PEATbHOTO U HUIEAIbHOIO,
XapakTepe OTPaXEHHsI MAaTEMAaTHYECKOM HAYKOHM SIBJIEHUM M IPOLIECCOB PEATBHOTO MHDA,
MECTE€ T€OMETPUU B CHUCTEME HAyK M POJM MAaTEMATHYECKOIO MOJEIMPOBAHUS B HAYYHOM
NO3HAHMKM M B TMpPaKTUKE CNocoOCTByeT (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUYallMXCs, a TAKKE€ KAaYeCTB MBIIUICHHS, HEOOXOIMMBIX IJisi aJlanTallid B COBPEMEHHOM
oO1iecTse.

I'eomeTrpus sBusiercs OOHUM K3 0a30BBIX IPEIMETOB Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl, TaK Kak 00ecreunBaeT BO3MOKHOCTb U3yUEHUS KaK JUCLMIUIUH €CTECTBEHHO-
Hay4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (GopMHUpyeEMOe MTPU U3yUYeHUU 00ydatoIUMUCS MOHATUHHBIX OCHOB
FEOMETPUM M IIOCTPOCHUM LENOYKM JIOTMYECKUX YTBEPXKACHUHM B XOAEC pELICHUs



r€OMETPUYECKUX 3aj[a4, YMEHUE BBIJIBUTAaTh U OMPOBEPrarh TMIIOTE3bl HEMOCPEIACTBEHHO
UCIOJIb3YIOTCSl TIPU PEIICHUU 33J]a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTHU U3 Kypca
du3uKH.

YMeHre OpHEeHTHPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 0OJACTAX
nesTenbHOCTH 4enmoBeka. OpHeHTanusi YeloBeKa BO BPEMEHHM U TMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBUE €T0 COIMAIBHOTO OBITHSA, (hOpMa OTPAXKEHUS OKPYXKAIOMIEro MHUPA,
YCJIOBUE YCIEUIHOTO TMO3HAHUSI W AaKTUBHOrO TMpeoOpa3oBaHUs JACHUCTBUTEIBHOCTH.
OnepupoBaHi€ MPOCTPAHCTBEHHBIMH OOpa3aMu OOBEIMHSIET pa3Hble BUJIBI y4eOHOU U
TPYIOBOU JACATEIBHOCTH, SBISICTCS OJHUM U3 TPO(HECCHOHATBHO BaXXHBIX KAYECTB, TO3TOMY
aKTyajbHa 3a7ada (popMUpOBaHHS y OOYYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUHOCTH OOPA3HOTO MBIILIICHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B TMOJTOTOBKE K
MPAKTUYECKOMN AESITEIbHOCTH IO MHOTUM HaIPaBJICHUSIM.

Lens ocBoeHUs mporpammel yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE OOyUEHHUS —
001eo0pa3oBareslbHOE M OOIIEKYJbTYPHOE Pa3BUTHE OOYUaAIOIIMXCS 4Yepe3 oOecredeHue
BO3MOXHOCTH MIPUOOPETEHUS M UCIIOIH30BAHUS CUCTEMATUYECKUX T€OMETPHUUECKIX 3HAHHM
U JIeWCTBUM, CHEMU(UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJIOJKCHHUS
o0pa3oBaHMsI TIO CIECNHAIBHOCTSAM, HE CBS3aHHBIM C TPHUKIAAHBIM HCIIOJIH30BAHUEM
TCOMETPHH.

[Iporpamma no reomerpun Ha 0a30BOM YpPOBHE IpeJAHA3HAUCHA ISl 00yUYaroIIUXCsl CpeIHeH
IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYJHCHUH HA ypOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum 006pa3zoM, oOydaroniuecss Ha 0a30BOM YPOBHE JOJAKHBI OCBOUTH OOIIKE
MaTeMaTHICCKUE YMEHHS, CBSI3aHHBIC CO CIENU(PUKON TE€OMETPUU W HEOOXOIUMBIC IS
KU3HU B COBpEeMEHHOM o0miectBe. Kpome 3TOoro, oHM HMEIOT BO3MOXKHOCTH H3YYHUTh
reoMeTpuio 0Oosiee TIIyOOKO, €CiIM B JajibHEWIIEM BO3HMKHET HEOOXOJUMOCTh B
reOMETPUYECKUX 3HAHUAX B MPO(PECCHOHATBLHOM €SI TETbHOCTH.

JlocTikeHue 1elid OCBOCHUS TPOrpaMMbl OOECIEYMBACTCS PEIICHUEM COOTBETCTBYIOIIUX
3amau. [IpuopureTHbIMU 3amauyaMu ocBoeHus Kypca «['eomeTpum» Ha 0a30BOM YpPOBHE B
10—11 knaccax sBasitoTcs:

o (GbopMHpOBaHHE NPEICTABICHUS O TI'EOMETPUM KaK YacTd MHUPOBOM KyJIbTYpbl U
OCO3HAHHE €€ B3aMMOCBA3U C OKPYKAIOIIUM MUPOM,;
o dbopMupoBaHUE TPEACTABICHUS O MHOTOTPaHHMKAaX M TejlaX BpAalEHUS Kak o

BOKHEUIIMX MATEMATUYECKUX MOJEIAX, IO3BOJISIOIIMX OINKMCBHIBATE M H3YydaTb pPa3HbIC
SIBJICHUSI OKPYKAIOILETO MUPA;

o dbopMHpOBaHWE YMEHHUS paclo3HaBaTh Ha YepTekKaxX, MOJEISIX U B PEAIbHOM MHUpE
MHOTOI'PaHHUKH U TEJIa BPAIICHUS;

o OBJIAJICHAE METOAAMHU pEIICHHs 3a7ad Ha IIOCTPOCHHUS Ha HM300paXKEHUSAX
IPOCTPAHCTBEHHBIX PUTYD;

o dbopMHpOBaHHUE YMEHHSI ONIEPUPOBATH OCHOBHBIMU IMOHSATUSMH O MHOTOIPAaHHUKaX U
Tenax BpalleHUs! U UX OCHOBHBIMH CBOMCTBaMU;

o OBJIaJICHUE AJITOPUTMAMHU PELIEHUS OCHOBHBIX THUIOB 3a]a4; (POPMUPOBAHHE YMEHUS

IMPOBOJAUTH HECCIIOKHBIC JOKA3ATCIILHBIC PACCYKACHUA B XOJAC PCIICHUSA CTCPCOMECTPHUICCKUX
3aJiad 1 3aaa4 C MIPaKTUYCCKHUM COJACPKAHHUCM,

L4 Pa3dBUTUC  HHTCIUICKTYAJIbHBIX W  TBOPYCCKHUX crocoOHocCTeM 06yqafonmxc;1,
MMO03HABATEIILHOU AKTHUBHOCTH, HCCJICIOBATCIIbCKUX YMeHHﬁ, KPUTUYIHOCTHU MBIIIJICHUA



o dbopmupoBanre (HYHKIIMOHATBLHON TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: yMEHUE
pacro3HaBaTh MNPOSIBICHUS T€OMETPUYECKUX TMOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTYallMsIX W TP M3YYCHUU JPYIHUX Y4eOHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, (OPMYJIMPOBATh UX HA SI3BIKE TEOMETPUU U
CO3/1aBaTh T€OMETPUUECKUE MOJENH, IPUMEHATh OCBOCHHBI T€OMETPUYECKAN anmapar s
pelieHnsT  NPaKTUKO-OPUEHTHPOBAHHBIX  337a4, HHTEPIPETUPOBATH M  OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

OTAYUTEeNnHsHON 0COOEHHOCTHIO MTPOTPAMMBI SIBJISIETCS] BKIIFOUEHHE B KypC CTEPEOMETPUU B
Hayaje ero u3y4YeHHUs 3aJay, pellaeMblX Ha YpPOBHE HMHTYWUTHUBHOIO I[IO3HAHUA, U
onpenenéHHbIM 00pa3oM OpraHn30BaHHAs pad0Ta HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO Y MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MUHTYUTUBHBIX
MPOIIECCOB, MOTUBHUPYET K JTalIbHEUIIIEMY U3YUEHUIO MPEIMETA.

[Ipennourenue OTHAETCA HAMISIIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO €CTh
TEOPETUUYECKHUE 3HAHUSI UMEIOT B CBOCM OCHOBE UYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKOM
NeATeNbHOCTU. Pa3BuUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUNM Yy ydYalluXcs B Kypce
CTEPEOMETPUU TMPOBOJUTCS 3a CU€T pEIIeHUs 3aJady Ha CO3JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB W 3a7ad Ha OINEPUPOBAHHME MPOCTPAHCTBEHHbIMU oOpa3zamu. Coznanue oOpaza
IIPOBOJIUTCS C OTIOPOM Ha HATJISTHOCTD, a ONIEPUPOBAHNE 00PA30M — B YCIIOBHUSX OTBIICUCHUS
OT HarJIAIHOCTH, MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOAHOTO COACPKAHMUS.

OcHoBHBIE  cogepkarenbHble JuHMU Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpannukm», «lIpsgmbple W TUIOCKOCTM B NOPOCTpaHCTBE», «Tena BpamieHUs»,
«BekToppl M KOOpAMHATBI B MOPOCTPAHCTBE». DOPMHUpPOBAHWE JIOTUYECKUX YMEHUU
pacrpenensieTcs He TOJNbKO MO COAEpKaTeNbHBIM JIMHUSIM, HO M IO rojJaM OOydYeHHs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHUs.

Copnepxxanue o00Opa30BaHHs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueil mporpamMmbl, pacnpenea€HHbBIM IO ToJaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI OBJIQJIEHUE FEOMETPUUYECKUMHU TOHSATUSAMH M HABbIKAMH OCYIIECTBIISLIIOCH
MOCJIEIOBATENIBHO U MOCTYNATeNIbHO, C COOJIIO/ICHUEM MPUHIIUINA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIOYATUCh B OOIIYyID CHCTEMY TIE€OMETPUUYECKHX MPEACTABICHUM
00y4Jaronuxcsi, pacupsisi 1 yriryosnss e€, 00pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa roaa ooydyenus - 102 yueOHBIX yaca.



COJEPXAHME YYEBHOI'O KYPCA
10 KITIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE OHATHUS cTepeoMeTpun. Touka, mpsiMas, MIOCKOCTh, TPOCTpaHCTBO. [ToHsiTHE 00
AKCMOMATHUYECKOM ITOCTPOECHHHM CTEPEOMETPHM: AKCUOMBI CTEPEOMETPUU W CIICACTBUS U3
HUX.
B3anmHoe pacnonokeHue NpsIMBIX B NPOCTPAHCTBE: NEPECEKAIOLIMECS, MAPAJUIENbHBIE U
CKpelnuBaromuecss npsmMbie. llapaninenbHOCTh MNPSAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
napayieJIbHbIE MPSIMBIE B MPOCTPAHCTBE; MAPaUIEIbHOCTh TPEX MPAMBIX; NapaIEIbHOCTD
NpPSMON U TJIOCKOCTH. YTJIbI C COHAIPABICHHBIMU CTOPOHAMU; YTOJ MEXIY MNPSIMBIMUA B
npocTpancTBe. llapamienbHOCTh IUIOCKOCTEW: MapajjIedbHbIE IUIOCKOCTH; CBOMCTBA
napajieNbHbIX TuIockocTed. [Ipocreiiime mnpocTpaHCTBEHHBIE (QUIYpbl HA IUIOCKOCTH:
TETpadip, KyO, mapajsiesenurne; MoCTPOCHUE CEUYECHUH.
[lepneH UKy IAPHOCTD MPAMOM U IUNIOCKOCTH: MEPIEHAUKYIISIPHBIE IPSMbIE B IIPOCTPAHCTBE,
MPSIMBIE MTAPAJIICIIbHBIE U EPIICHIUKYIISIPHBIE K IUIOCKOCTH, ITPU3HAK MEPIEHAUKYISIPHOCTH
NpsSMOM M IUIOCKOCTH, TE€OpeMa O NPsSMOW MEPNEHAUKYJSIPHOM IUIOCKOCTH. YTl B
MPOCTPAHCTBE: YTOJl MEXIYy NPSIMOM M IUIOCKOCTHIO; JBYTPAHHBIA YTOJI, JIMHEWHBIM YIOJI
JIBYTpaHHOro yria. IlepneHaukynsp v HAKJIOHHBIE: PACCTOSIHUE OT TOYKH IO IIOCKOCTH,
paccTossHMEe OT MNPSAMOM  JO  IJIOCKOCTH, NPOeKuus (Urypsl Ha  IUIOCKOCTb.
[leprieHAUKYJISIPHOCTh IUIOCKOCTEW: NPU3HAK NEPHNECHANKYISIPHOCTH JABYX IUIOCKOCTEM.
Teopema 0 TpEX NEPIIEHAUKYIAPAX.

MHoOrorpaHHuKHu

[ToHATHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIBIE U HEBBIITYKJIbIC
MHOTOTPaHHUKM; pPa3BEPTKAa MHOrorpaHHuka. lIpusma: m-yrojsbHas mnpu3Ma; TrpaHd U
OCHOBAaHMSI TPHU3MBI; TpsiMasi W HAKJIOHHAs MPU3MbI, OOKOBas M TIOJHAs MOBEPXHOCTh
npusMebl. [lapaiutenenunen, npsMOYyTOJIbHBIN Napajulenenune] u ero ceocraa. Ilupamuaa:
n-yrojbHas MUpaMUjia, TPaHU WU OCHOBAHHME MUPAMUJbI; OOKOBas M TOJIHAS TOBEPXHOCTH
NUpaMUJIbl; TpaBUIbHAA W YCEUEHHAs MNHUpaMuaa. OJIEMEHThl MPU3Mbl U MUPAMUJIBI.
[IpaBunbHBIE MHOTOIPAaHHUKHU: TTOHITUE MPABWJIBHOTO MHOTOTPAHHUKA; MTPABUJIbHAS PU3MA
Y NpaBWIbHAs NUpaMHUAA; NpaBWIbHAS TPEYTOJbHAS MUPAMHUAA W MPABUIbHBIN TETPAIP;
kyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKadAp M HUKOCAIP.
CedeHust TpU3MBbI U TUPAMUIBI.
CuMMeTpuss B MNPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DJIEMEHTBI CHMMETPHUH B MUPaMUJIaX, MapajuiesienuIe/1ax, MpaBUIbHbIX MHOTOIPAaHHHUKAX.
Boluncienue 3ineMeHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHanu, yriel. [lnomanbs GokxoBoii
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTU MPAMOW MPU3MBI, IUIOLIAb OCHOBAHWM, TEOpeMa O
OOKOBOM MOBEPXHOCTU MPpSAMON mpu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH M MOBEPXHOCTHU
PaBUWIHHONM MUPAMUJIBI, TEOpEeMa O TUIoaan yced€HHou nupaMussl. [loustue 06 oobéMme.
O0BEM HpaMuIbI, MPU3MBI.
[TogoOubie Tema B mpoctpancTBe. COOTHOMICHUS MEXKIY IUIOMIAASIMU TTOBEPXHOCTEH,
00bE€MaMu MOJOOHBIX TEN.

11 KJIACC

Tesia Bpalenus



Hunuaapuueckas MNOBEPXHOCTh, 0O0pa3ylolMe LWIMHIPUYECKOH IOBEPXHOCTH, OCh
WIMHAPUYECKON moBepxHOCTH. LlwimHap: ocHoBaHMS U OOKOBask TOBEPXHOCTD,
oOpasyrolias U 0Ch; IUIOIIaah OOKOBOM M IIOJIHON IMMOBEPXHOCTH.
Konunueckass moBepxHOCTh, 00pa3yloniye KOHMYECKOH MOBEpPXHOCTH, OChb M BepIIMHA
KOHMYECKON moBepXHOCTH. KOHyc: OCHOBaHME M BepIlIMHA, 00pa3yromas U OCh; IUIOMIAIb
OOKOBOI M TIOJIHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIoIIHe U BBICOTA; OCHOBAHUS U
OOKOBasi HOBEPXHOCTb.
Chepa m map: ueHTp, paauyc, OUaMEeTp; IUIONIaJb IOBEpXHOCTU cdeprl. B3anmHoe
pacnoioxkeHue cepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cepe; miomans chepsl.
N300paskeHne Ten BpallleHusl Ha MI0CKOCTH. Pa3BépTka LUIMHApPA U KOHYCA.
KoMOuHanuu Ten BpallleHHss U MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OIKCAaHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOIOIPaHHUK, WM TEJI0 BpallleHUs.
[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Teid. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Napajuiesenunena u ciaeacteus u3 He€. O0béM nunuHapa, konyca. O0bpém
napa v miomaab chepsl.
[Tonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAJMU IOBEPXHOCTEH,
00BbEMamMM MOAOOHBIX TEI.
Ceuenus mwiMHApa (mapaUyielbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHsA KOHyca
(mapasienbHOE OCHOBAHUIO M MPOXOSIIEE YePE3 BEPUINHY ), CEUCHHUS 11apa.

BeKkTOpbl U KOOPAMHATHI B IPOCTPAHCTBE
BekTop Ha miockocTd U B npocTpaHcTBe. CI0KeHHE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha yucio. Pa3noxkeHue BeKTOpa Mo TpEM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio
napajenenunena. Pemenue 3amad, CBs3aHHBIX C MPUMEHEHUWEM MpaBWi JIEHCTBUM C
BeKkTopaMu. lIpsMoyronbHas cuctema KoopauHaT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimue 3a1auu B KOOpAMHATAX. YTOJ MEXIY BekTopaMu. CKalspHOE HMpPOU3BEICHHUE
BEKTOPOB. BBIUMCIIEHNE YIII0B MEXKAY NPSIMBIMH U IIIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN
METOJI IIPU PELIEHNN T€OMETPUYECKUX 3aa4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pPE3yNbTaThl OCBOCHMSI MPOTpaMMbl y4eOHOro mpenMera «MaremaThka
XapaKTepU3yrTC:

I'pa:knanckoe BocmuTaHue:

C(hOPMUPOBAHHOCTBIO  TPAXIAAHCKOW TO3UIMM  OOYyYarolIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIlEecTBa, MPEJICTABICHUEM O MAaTeMaTUYECKUX
OCHOBax (PYHKIIMOHMPOBAHUSI PA3TUYHBIX CTPYKTYp, SBICHHM, MPOLEAYp TPaKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI W IMp.), YMEHHUEM B3aUMOJIEHCTBOBaTh C COIMAJIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IlaTproTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUNCKOM IpakAaHCKOW MJICHTHYHOCTH, YBAKECHHS K MPOIUIOMY U
HACTOSIIIEMY POCCHUHCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHWEM K JIOCTHXKCHHSIM
POCCUHCKUX MAaT€MaTUKOB U POCCUMCKON MAaTEMATUYE€CKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATHUX
JOCTIKEHU B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUEM  JIyXOBHBIX ILIEHHOCTEH POCCHUHCKOrO  Hapoja; C(HOPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, JSTUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JEATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAa/1a
B [IOCTPOCHUE YCTOMUYHUBOTO Oy IyIIETO.

JcTreTnyecKoe BOCIUTAHME:

ACTETUYECKUM  OTHOIICHHMEM K  MHUpPY, BKIIOYas  3CTETHUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIICHUM, pacCyXJACHUN; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acleKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B HHTEpEcax 3J0POBOTO
1 06e30macHoOro 00pas3a *KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXKUM 3aHATHH H  OTABIXA, pETyJspHas Quandeckas
AKTUBHOCTH);  (DM3WUYECKOTO  COBEPINECHCTBOBAHWS, TMPH  3aHATUAX  CIHOPTHUBHO-
03JI0pPOBUTENBHOMN NESITENHHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IUYHbIM
chepam mnpodecCHOHANIBHOW  NIEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e
NPUWIOKECHUSIMU, YMEHHEM COBEpIaTh OCO3HAHHBIM BBIOOP Oyayiied mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC JKHW3HEHHBIE IIJIaHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMy OOpa30BaHUI0O M CamMOOOpa3OBaHUI0 Ha MPOTSHKCHUM BCEH JKHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEIICHWH TMPAKTHYECKUX 3aJlad MaTeMaTHYeCKOU
HaIPaBJICHHOCTH.

JKOJIOrHYeCKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKONW KYJIBTYpbl, MOHWMAaHHUEM BIIUSHHS COIHUAIBHO-
HKOHOMUYECKHUX TMPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOUN Cpelibl, OCOZHAHUEM
MI00aJbHOIO  XapakTepa SKOJOTMYECKHUX MpoOJieM; OpUEHTalneil Ha MOpUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUM IS pelIeHus 3ajJad B OOJacTU OKpPYXKaloIIeH cpeibl,



IUTAHUPOBAHUS TIOCTYNKOB M OLIGHKHM WX BO3MOXHBIX IOCJIEICTBUM HJIsi OKPY>KaroIIeH
Cpeapl.

LleHHOCTH HAYYHOIO NO3HAHMS: _

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAaKTHUKH, MOHUMAaHWEM MAaTEMaTUYeCKOW HAyKH Kak
chepsl 4YeTOBEUECKOU MEATEeTLHOCTH, JTAlloOB €€ Pa3BUTHUS W 3HAYMMOCTH JIS Pa3BUTHUS
IMBWIK3ALUK; OBJAJEHUEM SI3BIKOM MAaTE€MaTUKH M MaTEMAaTH4YECKOM KyJIbTYpOH Kak
CPEACTBOM IMO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATEIbCKYIO
NeATeIbHOCTh UHANBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeMEeTHBIC Pe3yJIbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO TpeaMera «MareMaTHKay
XapaKTEPHU3YIOTCSA  OBJAJACHUEM YHUBEPCAIbHBIMH  HO3HAGAMETbHLIMU  OCliCMEUSMU,
VHUBEPCAILHBIMU  KOMMYHUKAMUBHBIMU  OCUCMBUSIMU, VHUBEPCAIbHLIMU  Pe2yISMUGHbIMU
oeticmeusimu.

1) Vnueepcanvuvie noznasamensnwie oeticmsus, obecneuusaiom Gopmuposanue 6A308biX
KOCHUMUBHBIX NPOYECcco8 00yyarowmuxcsa (0ceoenue memooo8 NO3HAHUS OKDPYICAOUe2o
MUpa, npumeHexue JN02UHeCKUX, UCCLe008aAMEeNbCKUX Onepayutl, yMeHuti pabomams ¢
ungpopmayueii).

Ba3oBble Jiornueckue aeiicTBU:

o BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
NOHATHN, OTHOIICHUH MEKIy MOHITHIMH, (DOPMYIUPOBATH OIPEACICHHUS TTOHSITHIA;
yCTaHABIIMBATh CYIICCTBCHHBINH NMPU3HAK KJIaCCU(UKAIIMKA, OCHOBAHHUS IS OOOOIICHUS W
CPaBHCHHUS, KPUTEPUHU TIPOBOJIUMOTO aHAJIN3a;

o BOCIIPUHUMATh, (DOPMYJIMPOBATh U MPEOOPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpULIATEIbHbIC, €IUHUYHbIC, YACTHBIEC U O0IIME; YCIOBHBIE;
o BBIABIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IIPOTUBOPEYMS B

(dakTax, JaHHBIX, HAOIIOJIEHUAX W YTBEP)KICHUSX; MpeajiaraTb KPUTEPHUH ]ISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

L4 ACJIaTb BBIBOJbLI C HMCIIOJIB30BAHHUCM 3aKOHOB JIOTHUKH, ACAYKTHBHBIX H MHAYKTHUBHBIX
YMOSaKHIOqCHHﬁ, YMOSaKJIIOLIeHHﬁ I10 aHaJIOI'nu,
L4 IIPpOBOAUTE  CAMOCTOATCIBHO  AOKA3aTCJIbCTBA  MATCMATHUYCCKHUX YTBep)KI[eHI/Iﬁ

(mpsiMble W OT TIPOTHBHOTO), BBICTPAWBATh AaPTyMEHTAIIUIO, TPUBOJWTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

o BBIOMpATh CHOCOO pereHus yuyeOHOW 3ajadu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
perieHus, BHIOMpAaTh HauOoliee MOAXOMAIMNA C YYETOM CaMOCTOSATEIHHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble ucciaegoBare/ibCKue 1eiiCTBUA:

o WCIIOJIB30BaTh ~ BOMPOCHl  KaK  HMCCIIENOBATEIbCKUA  WHCTPYMEHT  IO3HAHMUS;
dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOUIUE MPOTUBOpPEYHE, NPOOJIEMy, YCTaHABIUBATH
HCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

o MPOBOJIUTh CAMOCTOSITEIEHO CIUTAHUPOBAHHBINA OKCIIEPUMEHT, HCCIICIOBAHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOTO 00BEKTa, SBICHHS, MPOIIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXTy O0BEKTaMH, SIBIICHUSMH, ITPOTICCCAMU;



o CaMOCTOATENHFHO  (opMyNIHpOBaThH O0OOIIEHHWS W BBIBOJABI IO pe3yjbTaTam
POBEIEHHOTO HAOMIOCHUSI, WCCIICIOBAHUS, OIICHHBATh JIOCTOBEPHOCTh TIOJYyYCHHBIX
pe3yJbTaToOB, BBIBOJIOB M 0000IIICHU;

o NPOTHO3MPOBATh  BO3MOXKHOE  Pa3BUTHE  TpoIlecca, a TakkKe  BBIIBHUTATh
MPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

o BBISIBIISATH JeUIIATH HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOIIPOC U
JUISL pELICHUS 3a/1a4H;
o BBIOMpaTh WHGOPMAIMIO M3 HMCTOYHUKOB PA3jIMYHBIX THUIIOB, AaHAIMU3UPOBATH,

CHUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH HWHOOPMAIUIO PaA3IUYHBIX BUIOB U (HOpM
IIPEICTABJICHUS;

o CTPYKTYpUpOBaTh HH(OpPMAIM0, TPEACTABIATh €€ B pasIudHbIX  (PopMax,
WUTIOCTPUPOBATh TpadUuecKy;

o OIICHWBATh HANEKHOCTH HMHQPOpPMAIMA TIO CAMOCTOSTEIBHO CPOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvuvie KomMmyHuKamueHuwie oOeilicmeus, 0becneuusarom cooOpMuposaHHOCmb
COYUATLHBIX HABLIKOG 00YUATOUWUXCS.

Oo0menue:

o BOCIIPUHUMATh U (POPMYIMPOBATH CY>KJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEIIMU
OOIIeHHUST; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX
TEKCTaX, /JaBaTh MOSCHEHHUS IO XOJy pEeIIeHUs 3aJadd, KOMMEHTHUPOBAThH IOTYYECHHBIN
pe3ynbTart;

o B X0JIe 00CYk/I€HHsI 33]]aBaTh BOIIPOCHI MO CYLIECTBY 00CYXK/1aeéMOM TEMbI, MPOOIEMBI,
pemaeMoil 3ajauu, BBICKA3bIBATh WJIEH, HALICJICHHBIE HAa IOUCK PELIEHUS; COMOCTABIIATH
CBOM CYXKIEHHS C CYXICHHUSAMH JPYIMX YYaCTHUKOB TUAJOra, oOHapyXUBaTh pa3iuuue U
CXOJICTBO MO3UIIMI; B KOppEeKTHOU (hopMe (HhOpMyIHpOBaTh pa3HOTIacHsi, CBOM BO3PAKEHUS;
o MPEJICTaBIISTh PE3YJIbTaThl PEIICHUS 3a]]a4i, SKCIIEPUMEHTA, UCCIIEJOBAHUS, TPOCKTA;
CaMOCTOSITENILHO BBIOMpATh GopMaT BBICTYIUICHUS C YYE€TOM 3aJad TPE3CHTAllUU |
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuyiecTBo:

o NOHMMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAMBHUAYAIbHON pabOTHI
IpU pelIeHUH Y4eOHBIX 3a/1a4; MPUHUMATh 11€Jh COBMECTHOM AESITENbHOCTH, MJIaHUPOBAThH
OpraHM3allMi0 COBMECTHOM paboThl, pachpeneisTh BHIbI padOT, JOroBapuUBaThCH,
00CyX/1aTh MPOIIECC U pe3ybTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

o y4acTBOBaTh B IPyNHOBBIX (hopMax padboThl (00CykaeHus1, 0OMEH MHEHH, «MO3TOBBIE
IITYPMBD) M UHBIE); BBIIOJIHATH CBOIO YaCTh pabOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C
JAPYTUMU 4YJI€HaMHU KOMaHJbl; OLEHMBATh KayeCTBO CBOEro BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuenvie oevicmsus, odecneuusarom opmuposanue cmbiCi068blX
YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

o COCTaBJIATH IJIaH, AITOPUTM PEILIECHUS 3aJ]a4ui, BEIOUpATh CIIOCO0 pelIeHHsl ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, ApIryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:



o BIIAJICTh HAaBBIKAMHU I103HABATEIBHONW PEQPIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUN UM  MBICIMUTENIBHBIX TMPOILIECCOB, MX PE3YyJbTAaTOB; BIaACTh CHOcOOaMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yJibTaTa pelIeHus] MaTEMaTUIeCKOM 3a/1auu;

o MPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a/1a4d, BHOCUTh
KOPPEKTUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMJIEHHBIX
OIIUOOK, BBISIBJICHHBIX TPYIHOCTEHH;

o OIICHUBATh COOTBETCTBUE pe3yJbTaTa 1EJId U YCJIOBUSIM, OOBICHATH MPUUYUHBI
JOCTWKEHUST WM HEJOCTHXKEHUSI PE3yJIbTaTOB JACSTENbHOCTH, HAXOAWTh OIIMOKY, /1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATbHI

10 KJIACC

OnepupoBath MOHATUAMMU: TOUYKA, IPsIMasi, IUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPHUM U CIIEJICTBHS U3 HHUX NPHU PELICHHH I'€OMETPUUYECKUX
3a/1ay.

OnepupoBath NOHATUSAMH: MAPATUIETBHOCTh U NEPIICHIUKYISAPHOCTD MPSMBIX U ITIOCKOCTEM.
KrnaccuduimpoBath B3auMHOE pacronoKeHNe MPSIMbIX U IIOCKOCTEN B POCTPAHCTBE.
OnepupoBath MOHATUSAMHU: IBYTPAHHBINA YTOJ, TPAHU JIBYTPAHHOIO yIiia, peOpo IBYrpaHHOIO
yTiia; TMHEHHBIA yTod IBYTPAHHOIO YIJIa; rpaJycHas Mepa JABYTPaHHOTO YIJIa.

OnepupoBaTh MOHITHSAMH: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBIMYKIbId MHOTOTPAHHHK,
3JIEeMEHTBl MHOTOI'PAHHHKA, PABUJIbHBIA MHOTOI'PAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHMKOB (IIMpaMMJIA; IpU3Ma, HPSIMOYTOJbHBIN
napajuiesienune, Kyo0).

KnaccuguimpoBaTe MHOTOIpaHHUKH, BEIOMpAsi OCHOBAHMS JJIs Ki1acCU(UKAIMU (BBITYKIIbIE
U HEBBITYKJIble MHOTOTPAaHHMKH; NPaBWJIbHbIE MHOTOIPDAaHHUKHU; MpsIMble U HAKJIOHHBIE
IPU3MBI, TapajIeIeUIIE IbI).

OnepupoBaTh MOHATUAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHIUIBI IOCTPOEHUS CEYEHUH, UCTIOIB3Ys METOJ] CJIEIOB.

CtpouTh Ce4eHHs] MHOTOI'PAaHHHUKOB METOJIOM CJIEAOB, BBIINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.

Pemath 3aaun Ha HaXOXKACHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3naM WM alfOpUTMaM,
OpPUMEHSISI  M3BECTHBIE  AHAJIUTHUYECKUE  METOAbl IMpPU  PEUHIeHUH  CTaHIapTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIYMCICHUE PACCTOSHUM MEXIY IBYMS TOYKAMHU, OT TOUKH IO
IPSIMOM, OT TOYKH 0 IUNIOCKOCTH, MEX/y CKPELIUBAIOLIUMUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKJAEHHE F€OMETPUUECKUX BEIMUYMH MO 00pa3laM WIH alropuTMam,
OPUMEHSS  W3BECTHbIE  AHAJIWTUYECKHME  METOAbl IpPU  PEIIEHWH  CTaHJapTHBIX
MaTeMaTUYeCKUX 3a7jad Ha BBIYMCIEHUE YIJIOB MEXIY CKPELIMBAIOLIUMUCS MPSIMBIMHU,
MEXAY MPSIMOM U IITIOCKOCTBIO, MEXAY IIIOCKOCTSIMU, IBYTPAaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IIIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, MUPAMHJIA) C
npUMeHEeHHueM (GOpMyJI; BBIYUCIATH COOTHOLIECHUS MEXIY IUIOMIAIIMUA TOBEPXHOCTEM,
00BbEMaMH MOAOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATUSAMH: CHUMMETPUS B TMPOCTPAHCTBE; LIEHTP, OCb U IUJIOCKOCTb
CUMMETPHUH; UEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPHI.



W3Brekath, mMpeoOpa3oBhIBaTh W HHTEPIPETUPOBATH HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTYypax, MPEACTABICHHYIO Ha YepPTeKaX U PHUCYHKaX.

[Ipumensarte reoMerpuyeckue (akThl IS PCIICHHS  CTEPEOMETPHUCCKHMX  3aJ1ad,
IPEAIOJIaraloluX HECKOJIbKO IIIaroB PEIICHMS, €CIIM YCIOBUS IMPUMEHEHHMS 3aJIaHbl B IBHOM
dbopme.

[TpuMeHSTh TpOCTEHIINE MPOTPAMMHBIE CPEJICTBA M AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUH CTEPEOMETPHUCSCKUX 3a/1a4.

[TpyBOIUTL MPUMEpPbl MaTEMAaTHUSCKUX 3aKOHOMEPHOCTEH B TPUPOJAC U  IKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T'€OMETPHHU B UCKYCCTBE.

[TpuMeHATh TOJydYeHHBbIC 3HAHUSA Ha MPAKTHKE: aHAJIM3MPOBATh peallbHbIC CUTYallUud |
NPUMEHSATh HW3YYCHHBIC IOHATHS B IPOIECCe IMOMCKA PEHICHHS MaTeMaTHYeCKH
chopMyJIMPOBAHHOMN IPOOJIEMBI, MOJICIUPOBATh PEabHbIC CUTYAIlMH Ha S3bIKE TCOMETPHH,
UCCIIEI0BATh MOCTPOCHHBIC MOJIEIIH C UCIIOJIb30BAHUEM T€OMETPUUYCCKUX MMOHATHI H TEOPEM,
anmapara ainreOpel; peliaTh MPAKTHYECKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM
FCOMETPUYCCKUX BEIUYHH.

11 KVIACC

OrnepupoBaTh MOHATUAMU: WIMHAPUUECKAS MOBEPXHOCTh, 00pa3yIolne HUIUHIPUIECKON
MOBEPXHOCTH;  LWJIMUHIP; KOHUYECKAs  IOBEPXHOCTh, O0O0pa3ylolue  KOHUYECKOU
MOBEPXHOCTH, KOHYC; chepuueckas MOBEPXHOCTb.

Pacno3naBarts Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBACHITH CITOCOOBI TTOJTYUEHHUSI TEJI BPAILICHHUS.

KnaccudunupoBaTs B3auMHOE pacroniokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA;
IApOBOM CJIOM, OCHOBaHME MIAPOBOIO CJIOSI, BBICOTA IIIAPOBOTO CJIOS; IAPOBOM CEKTOP.
Boruucnsate 00bEMBI U TUIONIAAM TIOBEPXHOCTEHM TeNl BpAIEHUs, T€OMETPUUYECKUX TN C
IpUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSTHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIM B cepy M ONHUCAHHBIA OKOJIO
chepsr; cdepa, BMCaHHAS] B MHOTOTPAHHUK HIIM TEJIO BpPAIICHUS.

BBIaucisiTh COOTHOMICHUS MKy TUTOIIAISIMH IIOBEPXHOCTEH U 00bEMaMH TOJOOHBIX TETI.
N3o0paxkath u3zyyaeMble (QUTYpbl OT PYKH W C MOPUMEHEHHEM IMPOCTBIX YEPTEHKHBIX
UHCTPYMEHTOB.

BbINoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJ BpaICHUS.

N3BnekaTh, MHTEpPIPETUPOBATH M NPEoOpa3oBbIBATh MHGOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX uUrypax, MpeACTaBICHHYIO Ha YepTeKaX U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BoInonHATE AEHCTBUS CIOKEHHUST BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXEHUSI BEKTOpa Ha
YHCJI0, OOBICHATH, KAKUMH CBOMCTBAMHU OHHU 00JIaaroT.

[IpumeHnsTh paBUIO Mapaieenunesa.

OnepupoBaTh MOHATHUSIMU: J€KaApPTOBbl KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJ MEXKY BEKTOPaMH, CKAISIPHOE
MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIEC U KOMIUTAHAPHBIE BEKTOPHI.

Haxoauth cymmy BEKTOPOB M MPOU3BEIACHUE BEKTOpPa HA YKCIIO, YTOJ MEXKIY BEKTOpPaMU,
CKJISIPHOE MPOU3BECHUE, PACKIIAIbIBATh BEKTOP IO ABYM HEKOJTMHEAPHBIM BEKTOpPAM.



3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOP/IMHAT.

[Ipumensate reoMerpudeckue (akThl IS PCIICHHS  CTEPEOMETPHUCCKHMX — 3aJiad,
IIPEIOIaraloIuX HECKOJIBKO IIIaroB PEIICHMS, €CIIM YCIIOBUS MPUMECHECHHS 3aJIaHbI B SIBHOM
dbopme.

Pemate mpocTeiiimre reoMeTpUYeCKUE 3aJaud Ha IMPHUMEHCHHE BEKTOPHO-KOOPAHMHATHOTO
METO/Ia.

Pemate 3agaus Ha JOKA3aTEIbCTBO MaTEeMAaTHYECKUX OTHOIINCHHH W HAXOXKICHHE
TCOMETPHUYCCKUX BEIIMYMH 1O oOpasiiaM WIA ajIropuTMaMm, MPUMEHSS W3BECTHBIC METOJIbI
IIPH PEIICHUHU CTAHJAPTHBIX MAaTEMATHUECKUX 3a/1ad.

[TpuMeHATh MPOCTEHIINE MPOrPaMMHBIC CpPEACTBA M 3JICKTPOHHO-KOMMYHHKAIHOHHBIC
CHUCTEMBI TIPU PEIICHUH CTEPCOMETPHUCCKUX 3a/1a4.

[IpuBOaUTL MPUMEPHl MaTEMATHUECKHUX 3aKOHOMEPHOCTEH B TMPUPOJAC U IKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJNIYYCHHBIC 3HAHHMS HA IPAKTHKE: aHAJIM3UPOBATh peajbHbIC CUTyalldd U
IPUMCHATh HW3YYCHHBIC TIOHATHS B IIPOIlECCe IIOMCKA PEIICHUS MaTeMaTHYCCKH
c(hOpMYIUPOBAHHON MPOOJIEMBI, MOJICIUPOBATh peajbHbIC CUTYAllMH HA SI3bIKE TCOMETPHH,
UCCJIeI0BATh IIOCTPOSCHHBIC MOJIEIHU C UCIOJb30BAaHUEM IT'€OMETPHUUECCKUX TIOHITHIH H TEOPEM,
amnmaparta anreOppl; pemiaTh MPAKTHYCCKWE 3aJadyd, CBS3aHHBIE C HaXOXKJICHUEM
TCOMETPHUYCCKUX BEIIMYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n MPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Bbu6mmorexa [JOK
! Baeere B cTepeoMeTpHio 10 https://m.edsoo.ru/1¢209¢37
) [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NMPSAMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
3 IlepneHquKyISAPHOCTD NPSMBIX U 12 bubnuorexa [JOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 YTiabl MEXAY NPSAMBIMU U ITIOCKOCTIAMU 10 1 hitps://m.edsoo.ru/1 €209e37
bu6mmoreka [JOK
> MuororpasHkH 1 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 OOLEMEI MHOTOrPAHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUeHUs, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
p ) P y https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB 110 [IPOIT'PAMME 68 5 0



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.edsoo.ru/1c209e37

11 KIIACC

KosanuyectBo yacos DJICKTPOHHBIE
HanMmeHoBaHue pa3aesioB U TeM nudpoBbie
Ne n/m P Kontpoabnubie | IlpakTuueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Bbu6mmorexa [JOK
1 T 12
¢J1a BpatieHus https://m.edsoo.ru/1¢209e37
N bu6mmoreka [{OK
2 O6beup1 TeN > 1 https://m.edsoo.ru/1¢209¢37
3 BekTOpEI 1 KOOPIMHATEL B IPOCTPAHCTBE 10 1 bubnmorexa [TOK
p P poctp https://m.edsoo.ru/1¢209e¢37
4 [ToBTOpenme, 0600IIEHNE, 7 | bu6mmoreka [JOK
CHUCTEMAaTHU3alus 3HaHUHN https://m.edsoo.ru/1¢209e37
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
INPOLECCA OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byty3os B.®., Kagomner C.b. u npyrue, AkimonepHoe 00IIeCTBO
«3marenbcTBO «IIpocBemenne

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA
Mertonuueckue pekomenaanuu. 10-11 kmaceor (k yaueOnuky Atanacss JI. C. u ap.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

https://www.yaklass.ru/


https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/

