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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «I'eomerpusi» 6a30Boro ypoBHs aisi ooydatonmuxcs 10
—11 knaccoB pa3paboraHa Ha ocHoBe dDelepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero odmiero oopa3oBaHus, ¢ YUETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA,
HpeIbsBIAEMbIX K MATEMaTUYECKOMY 00pa30BaHUIO, U TPAAULIUN POCCUICKOr0 00pa3oBaHuUs.
Peanmauml porpamMmaI oOecrieynuBaeT OBJIaACHHUC KIIIOYCBBIMHU KOMIICTCHIIUAMU,
COCTABJIAIOLIMMH OCHOBY JJIsI CaMOPa3BUTHUS M HENPEPBIBHOIO 00pa3oBaHUs, LEIOCTHOCTb
OO0IIEKYJIbTYPHOIO, INYHOCTHOT'O U II03HABATEIILHOTO Pa3BUTHSI IMUYHOCTH 00YYarOLIUXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TeOMETpUM Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
00yCIIOBJIEHa NPAKTHYECKOH 3HAUMMOCTbIO METANPEIMETHBIX U IPEIMETHBIX PE3YJIbTAaTOB
00y4eHHsl TEOMETPUH B HAIIPABJICHUU JTJMYHOCTHOTO Pa3BUTHUs oOyuarommxcs, GopMUpoBaHUS
(GYHKIMOHATHHONH MaTEeMaTUYECKOH TPaMOTHOCTH, M3YYEHHUS APYTHX YYEOHBIX TUCIIMILIHH.
PazButre y o0ydarommxcs MPaBUIBHBIX MPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKICHUH
FEOMETPUUECKUX aOCTpakLMi, COOTHOLIEHUH PEAJbHOTO M HJAEAJIbHOI0, XapakTepe
OTPaKEHUS MaTEMaTUYECKOM HAYKOM SIBJIEHUH M TNPOLECCOB pEaTbHOTO MHpaA, MECTE
F€OMETPUM B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOrO0 MOJEIUPOBAHMS B HAYYHOM [TO3HAHUU
U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yUAIlIUXCS, a TAKKe
Ka4yeCTB MBIIICHUS, HEOOXOAUMBIX IS aJlafiTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIseTCS OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CpPEIHETO OOIIEero
o0pa3oBaHus, TaKk KaKk 00ecredynBaeT BOZMOKHOCTh U3YUEHUS! KaK TUCIUILUIUH €CTECTBEHHO-
HAyYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MblIUIEHHE, (OPMUPYEMOE MPH U3YUEHUN OOYYaIOIUMUCS MOHITUIHHBIX OCHOB
F€OMETPUM U IOCTPOCHUU LENOYKM JIOTHYECKUX YTBEPKAECHUH B XOAE pELICHHUs
TE€OMETPUYECKUX 331a4, YMEHHME BBIIBMIaTb U OIPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpUeHTHPOBATHCS B NMPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO BCEX OOJIACTSIX
JEeSATeNIbHOCTH 4yenoBeka. OpueHTanusi 4YeloBeKa BO BpPEMEHHM U IPOCTPAHCTBE —
HE00X0/IMMOE YCJIOBHE €r0 COLMAIBHOrO ObITHS, (hopMa OTPaKEHHUS OKPY)KAIOLIEro MHUpa,
YCIOBUE YCHEIIHOTO TO3HaHMS W AaKTUBHOIO MpeoO0pa3oBaHUs JEHCTBUTEIBHOCTH.
OnepupoBaHue MNPOCTPAHCTBEHHBIMH 00pa3zaMu OOBEAMHSET pa3Hble BHUIbI YyueOHOH H
TPYZAOBOM JAESTEIbHOCTH, SIBJISIETCS OJAHUM U3 NMPO(PECCHOHAIBHO BaXKHBIX KaueCTB, MIOATOMY
aKTyajbHa 3ajadya (OpMHUPOBaHUS y OOYyYaIOUIUXCA MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOPAa3HOrO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K
MPAKTUYECKOHN JESITETbHOCTH IO MHOTUM HalpaBlIeHUSIM.

[lenbp ocBOEHUS MpOrpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE OOy4YEHHS —
001eo0pazoBaTelbHOE W OOIIEKYIBTYpPHOE Pa3BUTHE OOYJAIONIUXCS dYepe3 OOeCTeUCHHE
BO3MO>KHOCTH MPUOOPETEHUS U UCTIONB30BAHUS CUCTEMATUYECKUX T€OMETPUIECKIX 3HAHUN U
neicTBUH, CeM(PUUHBIX T€OMETPHH, BO3MOKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHuUs
0 CI€OMUAJIbHOCTAM, HE CBA3aHHBIM C IPUKIAJHBIM UCIIOJIB30BAHUCM I'COMETPHH.



[Iporpamma 1o reoMeTpru Ha 0a30BOM YpOBHE MpeAHA3HAUCHA JJIsl 00yYarOIMXCs CpeaHen
IIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENILHBIX 3aTPyJHEHUI Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3oBanus. Takum oOpa3zom, oOydarommecss Ha 6a30BOM ypOBHE JTOJKHBI OCBOUTH OOIITHE
MaTeMaTHYECKUEe YMEHHsS, CBA3aHHBIC CO CHCHU(DUKOW TEOMETPHH M HEOOXOAUMbIC IS
JKH3HH B COBPEMEHHOM oOmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXKHOCTH H3Y4YHTh
reoMeTpuio Oosiee IyOOKO, €cid B JajbHEiIIeM BO3HHKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBHON JEATEIBHOCTH.

JlocTrKeHe [eTu OCBOSHHUS MPOrpaMMbl OOECIICUMBACTCS PEIICHUEM COOTBETCTBYIOIIUX
3amau. [IpuopuTeTHRIMM 3aauaMu OCBOEHHUs Kypca «['eomeTpuu» Ha 0a30BOM ypOBHE B
10—11 xyaccax SIBISIOTCS:

dbopMupoBaHUE MPECTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYyJIbTYpPhl M OCO3HAHUE €€
B3aMMOCBSI3H C OKPYXKAIOIIIM MUPOM;

q)OpMI/IPOBaHI/Ie MNpEACTABJICHUA O MHOI'OIpaHHUKAx M TCJIaX BpalllCHUA KaK O BaKHEHIIINX
MAaTeMAaTUYCCKUX MOACIIIX, IIO3BOJIIIOINHUX OIMMCBIBATE W HU3YYaTb PA3HBIC ABJICHHUA
OKPYZKaromero Mmupa;

dbopMHUpOBaHME YMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJEIAX M B pPEATbHOM MHpPE
MHOTOTPAaHHUKH U TeJIa BPalllCHUS,

OBJIAACHUC MCTOAaMU pCHIeHI/ISI 3a1a4 Ha HOCTpOCHI/Iﬂ Ha I/I306pa)KGHI/I$IX HpOCTpaHCTBeHHHX
(uryp;

(1)OpMI/IpOBaHI/Ie YMCHHA ONICPUPOBATH OCHOBHBIMU TTOHATUAMU O MHOI'OIpAHHHUKAX W TEJaX
Bpalll€HA U KX OCHOBHBIMHU CBOﬁCTBaMH;

OBJIAZICHUC QAJITOpUTMaMH PCUHICHUA OCHOBHBIX THIIOB 3aja4, (1)0pMI/IpOBaHI/I€ YMCHUA
MMPOBOAUTH HCCIIOKHBIC JOKA3aTCIIbHBIC PACCYKACHUA B XO0€ PCHICHUSA CTCPCOMETPHUICCKUX
3a/laq 1 3a7a4 C MMPAKTUYCCKUM COACPKAHNUCM

Pa3BUTHE MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEW 00y4aroluXcsi, 03HAaBATEIbHON
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIILUICHHUS;

dopMupoBaHHe (PYHKIMOHAIBHONM T'PaMOTHOCTH, pEJIEBAaHTHOW TIE€OMETPUH: YMEHHE
pacrio3HaBaTh MpPOSIBJICHUS T'€OMETPHUECKUX IOHATHUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEIbHBIX JKU3HEHHBIX CHUTyalUsX M TMpU H3YYECHUM JPYrHMX Y4eOHBIX HPEIMETOB,
NPOSIBJIEHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMYIHpPOBaTh UX Ha A3bIKE T€OMETPUH U
CO371aBaTh T€OMETPUYECKHE MOJIEIH, IPUMEHITh OCBOCHHBIM I'€OMETPUYECKHN anmapar JJis
pELICHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3a/]1a4, UHTEPIIPETUPOBATH U OLIEHUBATH I10JyYEHHBIE
pe3yNbTaTHI.

OTnuuuTeNbHON OCOOEHHOCTHIO MPOrpaMMBbI SIBJISIETCSI BKJIIOUEHHE B KypC CTEpPEOMETPUU B
Hayaje €ro u3y4eHHs 3a/]ay, pellacMblX Ha YPOBHE MHTYUTHBHOIO IIO3HaHUA, U
onpeAenéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M NPOCTPAHCTBEHHOI'O MBILIUIEHUS, CTUMYJIMPYET NPOTEKaHWE WHTYMTHBHBIX
IIPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY U3YYCHUIO IIPEAMETA.

[Ipenmourenue OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAy OOy4eHHs, TO €cTh
TEOPETUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IIPEIMETHO-IIPAKTHYECKOU
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JeATEeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEJICTABICHUM Yy ydallUXcsi B Kypce
CTEpEOMETPUU IIPOBOAUTCS 32 CUET PEIICHUS 3a/1a4 Ha CO3[JaHUE MPOCTPAHCTBEHHBIX 00OPa30B
U 33/1a4 Ha ONEPUPOBAaHHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CozmaHue o0pas3a MpOBOIUTCS C
OMOpOM Ha HaMVIATHOCTb, a OIEepUpPOBaHHE OOpPa3oM — B YCIOBUSAX OTBJIEUEHUS OT
HaTJISiTHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPIKAHMSL.

OcHoBHbIE  coaepkaTesnbHble JuHUM  Kypca «l'eomerpum» B 10-11  knaccax:
«MHororpanHuku», «IIpsiMble U IJIOCKOCTH B NMPOCTPAaHCTBE», «Tena BpalieHus», «BekTopbl
U KOOpJAMHATHl B MpocTpaHCcTBe». DOpMHUpOBaHME JOIMUECKUX YMEHUI paclpeiesercss He
TOJIBKO 10 COJIEP KATENIbHBIM JIMHUSM, HO U IO roJjaM 00y4eHHUsl Ha YPOBHE CPEIHEro oO0I1ero
oOpazoBaHwUsl.

Conepxanue 00pa30BaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTaM OCBOCHHsS paboueit
POrpaMMBbI, paclpeAc€HHBIM IO TrojJaM OOydYeHHs, CTPYKTYPHPOBAHO TaKHM 00pasom,
4TOOBl  OBJAJICHUE TEOMETPUYECKUMHU TMOHATHSIMH M  HaBBIKAMH  OCYILIECTBISUIOCH
MIOCJIEIOBATEIEHO U TOCTYNATEIbHO, C COOJIOACHUEM IMPHHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHMS BKIIOYAIUCh B OOLIyI0 CHUCTEMY T'€OMETPUYECKHX MPEeACTaBICHUN
00yJaromuxcsi, pacmupsis U yriayossis e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orBoautcs 2 daca B Hegento B 10 kiacce u 1 yac B Hepenmo B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC
IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHATHSI CTEPECOMCTPHUHU. Tqua, npsmasd, 1miI0OCKOCTb, IIPOCTPAHCTBO. Ilonsatue 006
AKCUOMAaTH4YC€CKOM IMOCTPOCHUU CTEPEOMECTPUU . AKCHUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3anmHOe pacnosokeHue HpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, MapaJICIbHBIE U
cKpemuBampoIyecs npsamsle. llapaiensbHOCTs NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHbIe NPSMBIE B NIPOCTPAHCTBE; NApaUICIbHOCTh TPEX NPSAMBIX; MAPAJLICIBHOCTDh
IPSMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMUA CTOPOHAMHM; YrOJl MEXAY IPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTh  IUIOCKOCTEH: MapajulesibHblE IUIOCKOCTH;  CBOMCTBa
napajuleNpHbBIX ockocted. [Ipocreiinmyie npocTpaHCTBEHHblE (GUIYpPhl Ha IUIOCKOCTH:
TeTpasAap, KyO, napaienenumen; HIOCTPOSHUE CEYECHUI.

[lepneHAUKyYISIPHOCTh NPAMOW M IUIOCKOCTH: NEPHEHANKYJISAPHBIE MPSMbIE B MPOCTPAHCTBE,
MpsMbIE MapaJUICIbHbIE U MEPIEHIUKYIIAPHBIE K IJIOCKOCTH, MPHU3HAK MEPIECHINKYISIPHOCTH
OpsIMOMl M IUIOCKOCTH, TE€OpeMa O NpsMOM NEPIEeHAUKYISAPHOM IUIOCKOCTH. YTJbl B
MPOCTPAHCTBE: Yroj MEXIy NPSMOM U IUIOCKOCTBIO; ABYTPAHHBIA YroJ, JMHEHHBIA YroJl
JIByYrpaHHoro yria. [leprneHIuKyasip U HAaKJIOHHBIE: pAacCTOSTHUE OT TOYKHM JI0 IUIOCKOCTH,
paccTtossHue OT MNOpPSIMOM 1O  IUIOCKOCTH, TPOEKIUs (GUrypel Ha  IUIOCKOCTb.
[lepneHAUMKYISIPHOCTh IUIOCKOCTEW: MPU3HAK MEPHEHIUKYIIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o0 TpEX NEPHEHAUKYIIAPAX.

MHuororpaHHuKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOI'PAaHHUKA, BBIMYKJIbIE U HEBBIIYKIIbIE
MHOTOTpaHHMKH; pa3BEPTKa MHororpaHHuka. [Ipu3ma: nN-yrombHas NpuU3Ma; TpaHU U
OCHOBaHUS IPU3MBL; IIpsIMasi U HaKJIOHHAs PU3MbI; OOKOBasi U MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsMOYTOJIBHBIN MapajliesIenuIes] 1 ero coiicra. [lupamuna: N-yroapHas
nUpaMujia, TPaHU U OCHOBAHME MUPAMMUJIBI, OOKOBask W TOJHAs MOBEPXHOCTh MUPAMM/IbI;
npaBUiIbHAsg W Yyceu€HHas MNUpaMuAa. OJIEeMEHTbl NpU3Mbl M nupaMmufbl. [IpaBuiibHBIE
MHOTOTPaHHUKU: MMOHSATHE MPAaBUILHOTO MHOTOTPAHHUKA; IPABUJIbHAS NPU3Ma U MPaBUIIbHAS
nupamMuia; MpaBUIbHAas TpeyroyibHas MNUpaMuAa W OPaBUJIBHBIM  TeTpasap; KyoO.
[IpencraBieHye o NpaBUIbHBIX MHOTOTPAHHHUKAX: OKTAa3p, 10AEKa3Ap U ukocasap. CeueHus
MPU3MBI 1 TUPAMUJIBI.

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPHS OTHOCUTENBHO TOYKH, IPSMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuaax, napajuieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Bbruncnenue 37eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. llmomans GOkoOBOM
MTOBEPXHOCTH M ITOJIHOM MOBEPXHOCTH IPSAMOM IMPHU3MBI, IUIONIAJb OCHOBAaHUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsMON Mpu3Mbl. Ilnomans GOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWJIbHON NMUpPaMU[IbI, TEOpEMa O IJIoW@aau yced€HHou nupamuabl. [lonstue o6 oOnéMme.
O0bEM upamMuIbl, MIPU3MBIL.



[TonoGuble Tena B mpocTpaHcTBE. COOTHOWICHHS MEXKIy IUIOIAASMHU IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KJIACC
Tesa BpameHus

[MunuHapuueckas IOBEPXHOCTh, 0O0pa3yrolMe IWIMHAPUYECKON IOBEPXHOCTH, OCh
LWIMHAPUYECKON oBepXHOCTU. L{MnuHIp: ocHOBaHMS U OOKOBast TIOBEPXHOCTb, 00pa3yroas
U OCh; IIOLIA/lb OOKOBOM M MOJIHOM MOBEPXHOCTH.

Konunueckass MmOBEpXHOCTb, OOpa3ylolle KOHMYECKOH TMOBEPXHOCTH, OCh M BEpUIMHA
KOHUYecKol noBepxHocTU. KoHyc: ocHOBaHME M BeplinHa, oOpas3yolias U OCh; ILJIOLIAAb
OOKOBOH U IMOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIolIie U BhICOTA; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

Coepa m map: LeHTp, paguyc, AWAMETp; IUIOMIAJb IOBEpXHOCTH cdepbl. B3ammuoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300paxeHue Ten BpalleHus Ha IUI0CKoCTH. Pa3BépTka nunuHApa U KoHyca.

KomOuHamu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJIO Cepsl;
cdepa, BllMCaHHAsi B MHOTOTPAHHUK, UJIU TEJIO BPAILEHUS.

[Tonstue 06 o00béme. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapasuienenumena u cienctsus u3 He€. O0béM nunuuapa, konyca. O0bEm
mapa v miomass chepsl.

[Tonobupie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAIMUA TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEIN.

Ceuenust mwmHApa (MapajuIeIbHO W TMEPHEHIUKYISIPHO OCH), CEUEHHUs] KOHYyca
(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEeHUs 1apa.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BeKTOp Ha IIOCKOCTU U B HPOCTPAHCTBC. Ciio’keHHEe M BBEIYUTAHUE BCKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ucio. PasnoxxkeHue BekTopa mo TpEM HEKOMIUIAHApHBIM BekTopaM. lIpaBuio
napasienenumnena. PemeHne 3agad, CBS3aHHBIX C NPUMEHEHUEM TMpPaBWI JEWCTBUU C
BekTOopaMu. [IpsiMmoyronbHasi cucreMa KOOpJAMHAT B mpocTpaHcTBe. KoopauHatsl BekTOpa.
[Ipocrelimne 3amauyn B KOOpAMHATAX. YTOJI MEXAY BeKTOpamu. CKaaspHOE MPOU3BEICHHE
BEKTOpPOB. BbIUMCIIEHNE YIIIOB MEXAY MPSAMBIMU U IIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I ITPY PELIEHUH T'€OMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE pe3yabTaThl OCBOCHUS MpOrpamMMmbl yueOHOro mpeamera «MareMaTHUKa»
XapaKTEepU3YIOTCS:

Fpamancxoe BOCIIMTAHHEC:

c(OPMHUPOBAHHOCTBIO  TPAXKAAHCKOM MO3MLIMK  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCUHCKOro OOIIEeCTBa, NPEJCTABICHUEM O MaTeMaTHYeCKUX
OCHOBaxX ()YHKIIMOHHPOBAHUS DPA3JIMYHBIX CTPYKTYp, SBICHHH, MPOIENyp TPakIaHCKOTO
oOmiectBa (BbIOOPHI, OMPOCHI W Tp.), YMEHHEM B3aMMOJCHCTBOBATH C COLHUAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKUMAMU U HA3HAUCHUEM.

HanI/IOTI/I‘{eCKOC BOCIIUTAHHE:

Cq)OpMHpOBaHHOCTbIO pOCCHﬁCKOP‘I FpaH(ﬂaHCKOﬁ HICHTUYHOCTH, YBAKCHHU K IIPOLIIIOMY U
HACTOAIICMY pOCCI/IﬁCKOfI Mar€éMaTuKd, OC€HHOCTHBIM OTHOMICHHEM K JOCTHXCHHAM
pOCCHﬁCKHX MAaTEMATUKOB U pOCCHﬁCKOﬁ MaTeMaTU4eCKOM IIKOJIBI, K MCIIOJIB30BAHUIO 3THX
,I[OCTI/I)KGHI/Iﬁ B APYIruXx HAayKax, TEXHOJIOTHX, ccbepax 3KOHOMHMKHU.

Z[yXOBHO-HpaBCTBEHHOFO BOCIIMTAHUA:

OCO3HAaHMEM  JYXOBHBIX IIGHHOCTEH  POCCHHCKOrO  Hapoja; C(HOPMHPOBAHHOCTBHIO
HPABCTBEHHOI'O  CO3HAHMS, J3TUYECKOrO IIOBEICHMS, CBSI3aHHOTO C IPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUI HAyKU M JEATEeNIbHOCTBIO YUEHOr0; OCO3HAHMEM JIMYHOTO BKJaJa
B IIOCTPOEHUE YCTOMYMBOIO Oy IyIIEro.

IcTeTHYeCKOe BOCIUTAHHUE:

9CTETUYCCKUM OTHOHMICHUEM K MHUPY, BKIIKOYAdA 3CTCTUKY MATCMATHYCCKUX SaKOHOMepHOCTeﬁ,
O6’L€KTOB, 3aaay, peIlIeHI/II\/’I, paCCY)KHCHHﬁ; BOCIIPUUMYUBOCTBIO K MATCMATUYCCKUM
ACIICKTaM PA3JIMYHBIX BUAOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEPECcaxX 3J10pOBOTO
u 0e30rmacHoro oopas3a KMW3HH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOANTaHCUPOBAHHBIM PEXUM 3aHITHA W OTAbIXa, peryjispHas Quandeckas
AKTHUBHOCTb); (U3MYECKOTO  COBEpPUICHCTBOBAHMS, MpPU  3aHATUSIX  CIIOPTUBHO-
03/I0POBUTEIHLHOM IS TEFHOCTBHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM LEHHOCTH TPYIOIIOOUS; HMHTEPECOM K pa3IUYHbIM
cdepam npodeccruoHaIbHOMN 1eATeIbHOCTH, CBI3aHHBIM C MaTEMATHUKON U €€ TPUIIOKEHUSIMH,
YMEHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oynaymedl mnpodeccun | peanu30BbIBATH
COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTBHIO U CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4YacCTHIO B PEILICHUH MPAKTUUECKUX 337a4 MaTEMATUYECKOM HAIIPaBIEHHOCTH.



IKoJI0rHYecKoe BOCIIUTAHNE:

c(OPMHUPOBAHHOCTHIO 3KOJOTMYECKOW KYJIbTYPbl, TOHUMAHHWEM BIUSHHUS COLUAIBHO-
9KOHOMHYECKUX IPOLECCOB Ha COCTOSHHUE MPUPOJHOM M COLMAIBHOM cpelibl, OCO3HAHUEM
r100abHOTO  XapakTepa OSKOJIOTHYECKHX TNpo0ieM; OpueHTaluueil Ha MpUMEHEHHE
MaTeMaTHYeCKUX 3HAaHMWH U1 pelleHust 3a7ad B OOJIaCTH  OKpYJXKarolled cpensl,
IUTAHUPOBAHMSI TOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJICACTBUMN JJIs1 OKPY>KAOLIEH Cpeibl.

HCHHOCTI/I HAay4YHOI'O ITIO3HAHUA:

c(OpPMHUPOBAHHOCTHIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd U OOILECTBEHHOM NPAaKTUKH, MOHMMAaHUEM MaTEMaTHUYECKONM HayKH Kak
cdepbl YEIOBEYECKOM MAEATEeTbHOCTH, STAaloB €€ pa3BUTUS M 3HAYUMOCTU [UIsl Pa3BUTHUS
LUMBUJIM3ALMY; OBJAJCHUEM S3bIKOM MAaTEMaTUKM W MaTeMAaTUYECKOM KyJIbTYpOH Kak
CPEICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIIATh MPOEKTHYIO U HCCIIEI0BATEIbCKYIO
JIeATEIbHOCTh UHANBUYAIBHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO mpeamera «MaremaThka
XapaKTePU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  NO3HABAMENbHbIMU — OelCMBUsMU,
VHUBEPCANbHBIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUIMY, VHUBEPCATbHOIMU PecyIsmUHbLMU
oelcmeusmiu.

1) Vuueepcanvuvie nosnasamenvhvie Oeticmsusi, obecneuugaiom @opmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUAIUWUXCSL (0CBOEHUE MEMOO08 NOZHANHUSL OKPYICAIOUEe20 MUpa;
npUMeHeHUue  NO2UHeCKUX,  UCCIe008aMeNbCKUX — onepayuti, ymewusi pabomams ¢
ungopmayuetl).

ba3oBble JJornvyeckue aelcTBUS:

BBISIBJISITH W XAapaKTEpPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTeMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOUIEHWH MEXIy MNOHATHIMU; (QOPMYJIUPOBATH OINpPENEICHUsl TOHITUH;
YCTaHABJIMBATh CYIIECTBEHHbIN MNpHU3HAK Kiaccu(UKalMM, OCHOBaHMS i1 O0OOIIEHUS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATD, q)OpMy.TII/IpOBaTB u HpeO6pa3OBBIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIbHBIC, CINHUYHBIC, YACTHBIC U O6I_I_II/IC; YCJIOBHBIC;

BBISIBJISITH MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3UM M HpPOTUBOpeuMsl B (haKTax,
JAHHBIX, HAOJIONGHUSAX U YTBEPXKICHHSX; MpeiaraTb KpUTEPUH JJs  BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

ACIaTb BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKHU, JACAYKTUBHBIX W HWHAYKTHBHBIX
YMOSaKHIOquHﬁ, yMO32lKJ'IIO‘ICHPII>i 10 aHaJIOTHUH,

MIPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIEHUHN (IpsSMbIEe U OT
IPOTHBHOTO), BBICTpaMBAaTh AapryMEHTAIlUI0, MPUBOAUTH TPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BHIBOJIBI,
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BBIOMpATh croco0 pemieHust ydeOHOW 3a/1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,
BBIOMpPATh HaNOOJIEE MOIXOAAIINHA C Y4ETOM CAMOCTOSATENIBHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK HMCCIENIOBATEIbCKHI WHCTPYMEHT MO3HAHUSA; (OPMYIHPOBATH
BONPOCH], (DUKCHPYIOIIHUE MPOTUBOpEUne, MpobieMy, yCTaHaBIMBATh MCKOMOE M JAaHHOE,
dbopMUpOBaTH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHE;

MMPpOBOAUTH CaMOCTOATCIIbHO CHJIaHI/IPOBaHHbIﬁ OKCIICPUMCHT, HUCCICI0OBAaHUC 110
YCTAaHOBJICHUIO 0COOEHHOCTEH MaTeMaTH4YECKOro O6’L€KTa, SABJICHUS, IIPOLECCA, BBIABICHUIO
3aBUCUMOCTEH MCXKOY O6L€KTaMI/I, SABJICHUSAMM, IIPOLECCAMU;

CaMOCTOSITENILHO (OPMYIMPOBATh OOOOINEHUST W BBIBOJBI IO pPE3yjbTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, HCCIICJIOBAHUS, OIICHUBATh JOCTOBEPHOCTD MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB
1 0000IIEeHHI;

IMPOrHO3UPOBATh BO3MOKHOC PA3BUTHC IIPOLIECCA, 4 TAKKE BbIABUTATH IMPCAIIOJIOKCHUA O €T0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

PatGora ¢ undopmanmeii:

BBISBJIITH JIeUIUTE WH(DOpPMAIMK, TaHHBIX, HEOOXOJAUMBIX JUIsI OTBETA HAa BOMPOC H JUIS
pELICHUS 3a/1a4H;

BBIOMpaTh  HMHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB, AHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPIPETUPOBATh HWHGPOPMAIUIO PA3NUYHBIX BUIOB U  (POpM
MIPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh MH(POPMAIIUIO, MIPEACTABIATh €€ B Pa3InYHbIX (hopMax, WILTIOCTPUPOBATH
rpaduyecku;

OILICHMBATh HAJEKHOCTh UH(POPMALIMH 10 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhnvie KOMMYHUKamMuGHvle Oelcmeus, 00ecneyusaom cQopMupo8aHHOCmy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oomenue:

BOCIIPUHUMATh M (OPMYTUpPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBUSMH M LEISIMHU
OOLIeHMs; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX
TEKCTaX, J1aBaTh IOSCHEHUs MO XOJYy pELIeHHs 3aJauyd, KOMMEHTHPOBATH MOJIYYECHHBIN
pe3yJIbTaT;

B XO0Jle¢ OOCYXKAEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, NPOOJIEMBI,
pemaeMoi 3aau, BHICKA3bIBATh MJIEU, HALIEIICHHbBIE HA MTOMCK PEILIEHUS; CONIOCTABIATh CBOU
CYXKICHHUS C CY>KJIEHUSIMU JAPYTUX YYaCTHUKOB JIMAora, 0OHapyKUBaTh Pa3IMuue U CXOJICTBO
MO3UIHMI; B KOppeKTHOU (hopMe (HOopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PaKEHUS;

NPEACTABIATE PE3YJIbTAThl PCIICHHUA 3aJadd, OSKCICPUMCHTA, MCCICIOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMarT BBICTYIUIEHHS C Y4YETOM 3ajad TNpPE3CHTAllMH U
0COOEHHOCTEH ayTUTOPHH.
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CoTpyaHuyecTBo:

NOHUMAaTh M HCHOJb30BATH IMPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH paboOTHl Ipu
pemieHnH y4eOHBIX 3aja4; NPUHUMATh IIeJb COBMECTHOW JESTEIbHOCTH, IUIAHHUPOBATH
OpTaHHU3AINI0 COBMECTHOM pabOTHI, paclpeaesTh BUIbI paboT, JOroBapuBaThCs, 00CyKIaTh
MIPOIIECC B PE3YNIbTAT padOThI; 0000IaTh MHEHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (00CyXaeHHs, OOMEH MHEHHWH, «MO3TOBbIC
IITYPMBD» W HMHBIE); BBIMOJHATH CBOIO YacTh pabOThl M KOOPIAMHHPOBATH CBOW JICHCTBUS C
JPYTUMH YWI€HAaMH KOMAaHJbl; OICHMBATh KAueCTBO CBOETO BKJAJa B OOLIMIA MPOIYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuueepcanvnvie peeynsmuenvie Oeticmeus, obecneuusarom @GopMupoSanue CMbiClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranmu3anus:

COCTaBJIATh IUJIaH, aJTOPUTM pELICHHUs 3a7ayd, BbIOMpPaTh CHOCOO pemeHus ¢ y4€ToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPILIAEMBIX NEHCTBUI U
MBICITUTEIIEHBIX ~ MPOILIECCOB, WX PE3ylIbTaTOB; BIAJCTh CIIOCOOAMHU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3ysIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPM DPEIICHMM 337a4d, BHOCHTH
KOPPEKTHBBI B JIEATENIBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, NAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBICHHBIX TPYHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJibTaTa LEIN U YCIOBUSIM, OOBSCHATH MPUUYUHBI JTOCTHKEHUS
WIA HEJOCTHKEHHsI pe3yJbTaToB JEATENbHOCTH, HAXOAWUTh OLIMOKY, JaBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC
OnepupoBaTh NOHATUAMH: TOUKA, IPAMast, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CJIEACTBUS W3 HUX NPHU PELIEHUU T€OMETPUUYECKHUX
3a7ad.

OrnepupoBaTh NOHATUAMU: TAPAILIEIBHOCTD U MEPIIEHINKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.
KnaccuduiupoBaTs B3auMHOE paclooKeHUe MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh HOHATHAMMU: JABYTPAHHBIM yroJ, TpaHy JBYTPAHHOTO Yria, pedpo JBYrpaHHOIO
yIJ1a; TMHEHHBIN YroJ ABYIPaHHOIO YIJIa; TpajlyCHas Mepa JIBYTPaHHOTO yrJa.
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OHGpI/IpOBaTB MOHATHUAMU: MHOI'OI'PAHHUK, BbIHyKJIbeI u HCBBIHyKJIBIfI MHOTI'OrpaHHUK,
9JICMCHTBI MHOI'OI'PAaHHHUKA, HpaBI/IJIbeIfI MHOT'OI'paHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHUKOB (TIMpaMKIa; TMPH3Ma, MPSIMOYTOJIbHBINA
napajuiejaenumnes, Kyo).

KnaccuduiupoBaTe MHOTOTpaHHUKH, BBIOMpasi OCHOBaHUS AJis Kiaccu(UKauu (BBITYKIIbIE
M HEBBINYKJIblE MHOTOIMPAaHHUKH, IPABWIbHBIE MHOTOTPAHHUKH; TPSIMbIE M HAKJIOHHbBIC
IIPU3MBI, IAPAJUIETICITUIIE IbI).

OnepupoBaTh MOHATUAMH: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPAaHHUKOB.
OOBSICHATH PUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/L CIIE/I0B.

Crpouth cedeHHss MHOTOTPAaHHMKOB METOJIOM CJIEIOB, BBIINOJHSATH (BBIHOCHBIE) ILJIOCKUE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a/laduyd Ha HAXOXKIACHHC I'COMCTPUUYCCKUX BCIMYHUH IIO 06pa3uaM HIIA aJIrOpUTMaM,
MMPUMCHAA U3BCCTHBIC AHAJIMTHYCCKUC METO/JAbI IPpU PCIICHUN CTAHAAPTHBIX MAaTCMATHYCCKUX
3aJa4 Ha BBIYMCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU 0 HpHMOﬁ, OT TOYKH
A0 TIOCKOCTH, MCKAY CKPCIIMBAOIIIUMUCS ITPAMBIMH.

Pematp 3amaun Ha HaXOXJAEHHE TEOMETPUUYECKUX BEIMYUH O o0pa3laM WM ajlropuTMam,
[IPUMEHS U3BECTHBIC aHAIIMTUYECKUE METOBI IIPU PEILICHUU CTAaHIAPTHBIX MaTEMAaTHYECKUX
33/1a4 Ha BBIYMCICHUE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS MPSIMBIMH, MEXIY IPAMON M
IJIOCKOCTBIO, MEXAY IIIOCKOCTSIMU, ABYTPaHHBIX YIJIOB.

Boeruncnsate 00BEMBI U TUIOMIATU TIOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, MHpaMUia) C
npUMEeHEeHHeM (GOpMyJ; BBIYUCIATH COOTHOIICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
00bEMaMH TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH;
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh M WHTEPHPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTb  reomerpuyeckue (GakTbl I pEUIeHHs CTEpEeOMETPUYECKHX  3ajad,
IIPEANOJIAraloINX HECKOJIBKO IIAroB PELICHUs, €CIM YCIOBUSA IIPUMEHEHUs 3a1aHbl B IBHOU

dopme.

HpI/IMeHHTL HpOCTeI\/’IH_II/Ie NporpaMMHbBIC CpCACTBA MU DJICKTPOHHO-KOMMYHUKAINMOHHBIC
CUCTCMEI ITPU pCHICHUUN CTCPCOMCTPUUCCKHUX 3a/1a4.

HpI/IBO)II/ITB OpuUMEPEI MATEMATUUYCCKHUX BaKOHOMepHOCTefI B IpUpoac MW IKHU3HHU,
paciio3HaBaTh IMPOSABJICHUEC 3aKOHOB '€COMETPHU B UCKYCCTBE.

HpI/IMeHHTL NOJIYYCHHBIC 3HAHUA Ha IMPAKTUKC: AaHAJIM3HUPOBATH PCAJIBHBIC CUTyalluu U
INPUMCHATh HW3YUYCHHBIC TIOHATHA B  IPOLHECCE IIOMCKAa PCHICHUA  MATCMATUYCCKU
C(I)OpMYHHpOBaHHOﬁ HpO6JICMLI, MOZCIHNPOBATh PCAJILHBIC CUTyallUM HaA A3BIKC I'COMCTPUU,
HCCIICO0BATh MTOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM I'€COMECTPHUICCKUX MOHITUHN B TEOPEM,
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anmapara anareOpbl; pemarh MPaKTUYeCKUEe 3aJadd, CBS3aHHBIE C HAXOXKICHUEM
F€OMETPUUYECKHUX BEJIMYHUH.

11 KUIIACC

OnepupoBaTh MOHATHAMU: LWIMHAPUYECKAs MOBEPXHOCTh, 00Opa3yrolie IUINHIPUYECKON
HOBEPXHOCTH; LMJIMHAP; KOHUYECKasl IOBEPXHOCTb, 00pa3yrole KOHUUECKON TOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).
OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.
KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OHepI/IpOBaTL IIOHATHUAMMU mapOBOﬁ CCrMCHT, OCHOBAHHC CCIMCHTA, BBICOTA CCIMCHTA,
mapOBOﬁ CHOﬁ, OCHOBAHHC MIApOBOIo0 CJI0A, BBICOTA IIAPOBOI'0 CJIOA; IHapOBOfI CCKTOP.

Bbraucnsate 00bEMBI M IUIOIIAAN MOBEPXHOCTEH TEN BpAIICHUS, T€OMETPUUYECKUX Tell C
npUMeHeHHeM (HOpMYIL.

OnepupoBarh MOHATHSIMU: MHOTOTPAHHUK, BIMCAHHBINA B cpepy M OMHMCAHHBINA OKOJIO chepsr;
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAILCHHUS.

BreraucnaTs cooTHOmMEHUS MCXKAY IIoIagasaMu HOBerHOCTefI u 00béMaMu HOII06HI)IX TCII.

N300paxkaTh u3yyaemble (GUTYpl OT PYKH H C TIPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs Tell BpallleHusl.

W3Bnekatb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HWH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, NpeCTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrInoaHATE ASHCTBUSA CI0KEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha
YHCII0, OOBICHITH, KAKHMH CBOMCTBAMHU OHM 00JIaaloT.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OHCpI/IpOBaTL MOHATHUAMU: JCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE, BCKTOpP, MOIYJIb
BCKTOpa, PaBCHCTBO BEKTOPOB, KOOPAHWHATBI BEKTOpA, Yol MCKIAY BCKTOpaMH, CKAJIAPHOC
MMPONU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

Haxoauth cymMmy BEKTOPOB M NPOM3BEIACHHME BEKTOpA HAa YHUCIO, YIOJ MEXIY BEKTOpamH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

33}13B3TI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOPpAHUHAT.
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[lpumensTe reomeTpudeckue (akThl UIA  pEIICHUS  CTEPEOMETPHUUECKUX  3ajad,
IIPEITI0JIaratoIuX HECKOJBKO IIaroB PEIICHHUs, €CIIA yCIOBUS IPUMEHEHUS 3aJaHbl B IBHOU

dbopme.

Pemate HpOCTCﬁH.IH@ TCOMCTPHUYCCKUC 3ala4ii Ha MNMPHUMCHCHUC BCKTOPHO-KOOPAMHATHOI'O
METOoJaa.

Pemrate 3agaun  Ha JOKa3aTEIbCTBO MAaTEMAaTHYECKMX OTHOIICHHMHM M  HaXO0XICHHE
TCOMETPHUICCKUX BECIUYHMH I10 06pa3uaM HJIK aJiroOpuT™MaM, IpUMEHAA U3BECTHBIC METOAbI ITPHU
PEIICHUHN CTaHAAPTHBIX MAaTEMAaTUUYCCKUX 3a/1a4.

IIpuMeHATs mpocTEHIIME NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a1ad.

HpI/IBOI[I/ITB IMPpUMCPbI  MATECMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPpOAC H IKH3HHU,
pacino3HaBaTh IMMPOSABJICHUEC 3aKOHOB I'€OMCTPHUU B HCKYCCTBC.

HpI/IMeHHTL INOJTYYCHHBIC 3HAaHHA Ha IIPAKTHKE: aHAJIU3UPOBATL PCAJIbHBIC CUTyalluu U
INPUMCHATb  HM3YUYCHHBLIC IIOHATHA B  IPOLECCE IMOMCKAa PCHICHUA  MATCMATUYCCKU
Cq)OpMYHHpOBaHHOﬁ HpO6J’ICMLI, MOZCIHUPOBATh PCAJIbHBIC CUTyallUW HA A3bBIKE I'€COMCTPUU,
HCCIICA0BATh ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMETPHUYCCKUX MMOHATUHN B TCOPEM,
alriapara anre6pLI; pemate MMPAKTHUYCCKUC 3ada4M, CBA3AHHBIC C HAXO0XICHHCM
TCOMCTPUUCCKUX BCIINYUH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
No KonmuectBo yacos
n/  Hanmmenosanue OnektpoHHbIE (LU(POBBIE) 00pa30BATEIbHBIE PECYPCHI
o pa3ienoB M TeM  Bcero KOngom’HH [TpakTny
IIPOrPaMMBbI © paboTeI ecKkue
paboThI
POII 10 xnacc https://resh.edu.ru/subject/17/10/
1 BBCI[GHI/Ie B 10 MDSII 10 kmace
CTEPEOMETPHIO https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_les
son,video&subject _program_ids=31937339,32663023,31937337&cla
ss_level_ids=11,10
TIpsiMEIe # MIOCKOCTH PBII 10 xracc https://resh.edu.ru/subject/17/10/
B IMPOCTPAHCTBE. MDIII 10 xmace
2 IapannenbHocts 12 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_les
TpAMBIX " son,video&subject_program_ids=31937339,32663023,31937337&cla
TIIoCKOCTEH ss_level_ids=11,10
PBII 10 xracc https://resh.edu.ru/subject/17/10/
Ilepnenaukynsp- MBI 10 knacce
3 | HOCTE MPAMBIX 1 12 https://uchebnik.mos.ru/catalogue?aliases=lesson_template
TI0CKOCTeN video_lesson,video&subject program_ids=31937339,326
63023,31937337&class_level ids=11,10
4  Yrusl Mexay 10 1 POIII 10 xnacc https://resh.edu.ru/subject/17/10/
IpsAMBIMHA u
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https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/10/

IIJIOCKOCTAMU

MBI 10 xnacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_les
son,video&subject program_ids=31937339,32663023,31937337&cla
ss_level ids=11,10

POIII 10 knace https://resh.edu.ru/subject/17/10/

MDSII 10 kmace

5 | MHororpaHHuKH 11 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_les
son,video&subject program_ids=31937339,32663023,31937337&cla
ss_level ids=11,10

6 O6BbEMBI 9 POIII 10 xmacc https://resh.edu.ru/subject/17/10/

MHOI'OI'PaHHUKOB
MBI 10 knace
[ToBTOpEHHE: https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_les
7  ceueHus, paccroanus 4 son,video&subject program_ids=31937339,32663023,31937337&cla
U YTJIBI ss_level _ids=11,10

OBIIEE KOJIMYECTBO

YACOB o0 68

ITPOI'PAMME

17



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

11 KUIIACC

KomnnuecTBo yacos DJIEKTPOHHBIE

Nen/m  HaumeHnoBaHHe pa3zieioB U TEM MPOTPAMMBI (npossic)
Beero Konrponsnusle  IIpakTuueckue  oOpas3oBarebHBIC

paboThI paboThI pecypcsl

1 Temna BpameHus 12

2 OOBEMEBI TN 5 1

3 BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1

4 [ToBTOpeHue, 06001IeHNE, cHUcTeMaTH3aluUs 7 1

3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

OcHOBHBIE TOHATHUSA
CTEpEeOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb,
npoctpaHcTso. IIpaBuna
M300paKeHHS Ha
pHUCYHKaX: U300pakeHUS
IUIOCKOCTEH,
napauIeTbHBIX MPSIMbIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

Tlonstus:
MepeceKarInecs
MJIOCKOCTH,
MepeceKaroIInecs
npsiMasi ¥ MI0CKOCTh

ITonarusg:

MEepeCCKaronueca
IIJIOCKOCTH,

KoanuyecTBO 4acos

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jlara

IIo
MJIaHy

JJleKTPOHHBbIe LHU(PPOBLIE
oOpa3oBaTesibHbIE

pecypchl
(hakTHYeCKH

Ypoxk "Beeaenue B
crepeometpuro” (POLL)
https://resh.edu.ru/subject/less
on/4756/start/203542/

VYpok "[lepecekarommecs u
HapaJIJIeJII)HI)Ie HpSIMI)Ie B
npoctpanctee" (MOL)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1965
346?menuReferrer=catalogue



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://uchebnik.mos.ru/material_view/lesson_templates/1965346?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965346?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965346?menuReferrer=catalogue

MEPCCCKAr0IMCCA
npsamasd U 1mjioCKOCTb

3HAKOMCTBO C
MHOTOI'PaHHUKAMH,
n300pakeHune
MHOTOTPaHHUKOB Ha
pHUCYHKaX, Ha
MIPOSKIIMOHHBIX
yepTekax

Ypok "MHororpaHHuk"
(MDII)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/7
442241?menuReferrer=catal
ogue

Hauanbnsie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENH.
Ceuenust
MHOT'OIPAHHUKOB

Bumeo "Ky6"  (MDII)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/7
820148?menuReferrer=catal
ogue

HauvanpHbie cBeeHNS O
KyOe 1 nupamujie, ux
Pa3BEPTKU U MOAENH.
Ceuenust
MHOT'OTPAHHUKOB

VYpok "llupamuga" (MOIII)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/8
584985?menuReferrer=catal
ogue

ITousiTue 00
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHUH: aKCHOMBI
CTEpEOMETPUU U
CIIEICTBHS U3 HUX

Ypok " AKCMOMBI
crepeomeTpun" (MDBI)
https://uchebnik.mos.ru/mat
erial _view/atomic_objects/7
454937?menuReferrer=catal
ogque

[Moustue 00
AKCUOMATUYECKOM

Ypok " AKCHOMBI
crepeometpun” (MDBI)
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https://uchebnik.mos.ru/material_view/atomic_objects/7442241?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7442241?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7442241?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7442241?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8584985?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8584985?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8584985?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8584985?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7454937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7454937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7454937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7454937?menuReferrer=catalogue

NOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U
CJIEZICTBUS U3 HUX

https://uchebnik.mos.ru/mat
erial view/lesson templates
[2712414?menuReferrer=cat

alogue

[Tousatue 00

Ypok "IIpenmert
CTEPEOMETPUU.  AKCHUOMBI

AKCUOMAaTHYECCKOM CTepeOMeTpI/II/I." (MBH—[)
9 TOCTPOCHHH https://uchebnik.mos.ru/mat
CTepEOMETPUH: AKCHOMBI erial_view/lesson_templates
CTepPEOMETPUH U [750023?menuReferrer=cata
CJICACTBUA U3 HUX I_OQU_e
ToHsTHE 06 Ypok " AKCHOMBI
CTCPCOMCETPHUHU. CJ'IGI[CTBI/ISI
AKCHOMAaTHN4YCCKOM U3 axcrom” (M3H_I)
10 HOCTPOCHNH https://uchebnik.mos.ru/mat
CTEpPEOMETPUH: aKCUOMBI erial_view/atomic_objects/9
CTEPEOMETPUU U 529585?menuReferrer=catal
CJICACTBUA U3 HUX ogue
Bzaumnoe
pacMoIOAKEHHUE MPSIMBIX Ypok "B3aumnoe
B IIPOCTPAHCTBE: pacloIOKEHUE IIPAMBIX B
11 MepeceKaroLuec, npocTpaHcTae” (_PB]_H)
HapaIIebHbIC 1 https://resh.edu.ru/subject/le
sson/6133/start/272668/
CKpCIIUBArOIIHECH
MpsIMBIE
12 TlapariesHoCTs Ypox "HapanneJELHOCTL
IPSIMBIX U IIJIOCKOCTEMN B MPAMBIX, npAMon 1
MJI0CKOCTH" (POII)
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https://uchebnik.mos.ru/material_view/lesson_templates/2712414?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2712414?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2712414?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2712414?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/750023?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/750023?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/750023?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/750023?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9529585?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9529585?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9529585?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9529585?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/

IIPOCTPAHCTBE:
napajuiejbHble MpsSIMbIe
B [IPOCTPAHCTBE;
MapauieIbHOCTD TPEX
IPSIMBIX

https://resh.edu.ru/subject/le
sson/6065/start/125651/

Ypok [TapannensHOCTD
NpSIMBIX,  TAPAJIEIHHOCTD

HapannensHocts . npsMol  u  miIockoctu"
13 MMpAMBIX U HJ'IO.CKOCTCI/I B (M3U_I) .
NPOCTPaHCTBE! https://uchebnik.mos.ru/mat
[MapamienbHOCTH erial_view/lesson_templates
TIPSIMOA U TLIOCKOCTH /1087851?menuReferrer=cat
alogue
Ypok "Vribl c
COHaIIpaBJICHHBIMHU
CTOPOHaMHU. YTOJII MEXIY
14 Yrai ¢ npsiMbIMA." (MDBII)
COHAIPAaBJICHHBIMU https://uchebnik.mos.ru/mat
CTOpOHAMH erial_view/atomic_objects/7
816527?menuReferrer=catal
ogue
VYpoxk "Vron MEXIY
npsiMbIMU" (MDII)
15 = Yroi MeIy IpAMBIMI B https://uchebnik.mos.ru/mat

IIPOCTPAHCTBE

22

erial view/atomic objects/7
803398?menuReferrer=catal
ogue



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://uchebnik.mos.ru/material_view/lesson_templates/1087851?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1087851?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1087851?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1087851?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7816527?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7816527?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7816527?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7816527?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7803398?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7803398?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7803398?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7803398?menuReferrer=catalogue

16

Yron Mexay NpsMbIMU B
MIPOCTPAHCTBE

Ypok "Vron MEXKY
HpSIMBIMI/I.
[TepnienauKynsIpHBIE
npsimbie" (MDBI)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/1942937?menuReferrer=cat

alogue

17

[TapamiensHOCTH
MJIOCKOCTEH:
napasuiesibHble
TJIOCKOCTH

Ypok "[TapamienbHOCTh
MJI0CKOCTEH" (PDII)
https://resh.edu.ru/subject/le
sson/6129/start/131672/

18

19

CaoiicTBa
napauieNbHbIX
IIJIOCKOCTEN

IIpocreiimue
IIPOCTPAHCTBEHHBIE
¢burypsl Ha MIOCKOCTH:

Ypok "ITapamienbHOCTh
IJIOCKOCTE:  Teopema O
JUHUAX TIEPECEUCHUs JBYX
MapauiebHbIX TUIOCKOCTEN
C TpeTbed IIOCKOCTHIO;
TeopeMa 0 IPSIMOH,
MEepPECEKaIIe OJHY U3
IBYX HapajIeIbHbIX
I0CcKOCTEN" (MDBI)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
[2373381?menuReferrer=cat

alogue

Ypok "Terpasp "
napamtenenunen”  (POILI)
https://resh.edu.ru/subject/le
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https://uchebnik.mos.ru/material_view/lesson_templates/1942937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1942937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1942937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1942937?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://uchebnik.mos.ru/material_view/lesson_templates/2373381?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373381?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373381?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373381?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5444/start/221486/

TeTpa’ap, Kyo,
napaJuieIIeHIIe/]

sson/5444/start/221486/

Ypok "[locTpoenue
ceueHui" (MDII)
https://uchebnik.mos.ru/mat

20 Tocrpoenne ceenmii erial view/atomic_objects/8
882024?menuReferrer=catal
ogue
Ypok "[TocTpoenue
ceueHudd ky6a" (MDOII)
https://uchebnik.mos.ru/mat

21 Mocrpoenne ceuenmii erial view/atomic_objects/8
88586?menuReferrer=catalo
gue
Ypox "10 KJ1acc.

KonTponsHas pabora no Kontponbnas pabota
teMe "lIpsimbie u "Akcuombl crepeomerpun"
22 IJIOCKOCTH B (M3IL) )
https://uchebnik.mos.ru/mat
IIPOCTPAHCTBE. . -

erial_view/lesson templates
Hapannensrocts - /81021?menuReferrer=catal
HpﬂMI)IX 1 IIJIOCKOCTCHU oque

Ypok
[leprnieHIUKYISIPHOCTD "IlepneHIUKYISIPHOCTD

23 IPAMOM U TUIOCKOCTH: mpAMOM M IIOCKOCTH"
(PDIL)

NepIEeHIUKYIIIpHbIE
IpsIMbI€ B IPOCTPAHCTBE

24

https://resh.edu.ru/subject/le
sson/4724/start/20411/



https://resh.edu.ru/subject/lesson/5444/start/221486/
https://uchebnik.mos.ru/material_view/atomic_objects/8882024?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8882024?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8882024?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8882024?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/888586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/888586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/888586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/888586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/81021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/81021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/81021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/81021?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

24

25

26

27

[IpsimMble napasenbHble
U NIEPIEHANKYJIIPHBIE K
IUIOCKOCTH

[Tpsimble mapanieabHbie
U TIePIICHANKYISPHbBIE K
IJIOCKOCTH

ITpusnax
NEePIEHANKYJIIPHOCTH
IIPSIMOM M TNIOCKOCTH

[Tpuznax
NEePHEHANKYJIIPHOCTH
MPSIMOM M TUNIOCKOCTH

25

Ypok "[TapanneabHOCTD
MPSAMBIX, IpsAIMOI
UTIJIOCKOCTH" (MDII)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/7
441703?menuReferrer=catal
ogue

Ypok "Ipsimas,
NEpNCHAUKYJIIApHAs K
mockocty. IlapaensHele
IIpsAMBIC,

NePHESHANKYIISIPHBIC K
MJIOCKOCTH" (MDII)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/1958348?menuReferrer=cat

alogue

Ypok "TIpu3Hak
NEePIEHANKYISPHOCTH
npsMOH M TUIOCKOCTH"
(PDLI)

https://resh.edu.ru/subject/le
sson/4757/start/20566/

Ypok "IIpu3Hax
NEPIEHIUKYIIPHOCTU
npsIMOM ¥ IUIOCKOCTH."
(MDB1I)

https://uchebnik.mos.ru/mat
erial view/lesson templates



https://uchebnik.mos.ru/material_view/atomic_objects/7441703?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7441703?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7441703?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7441703?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958348?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://uchebnik.mos.ru/material_view/lesson_templates/46994?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46994?menuReferrer=catalogue

[46994?menuReferrer=catal
oque

28

29

30

Teopema o npsimoit
NEePIEHANKYJIIPHON
IUIOCKOCTH

Teopema o npsimMoit
NEPIEHANKYIJIIPHON
IJIOCKOCTH

TeopeMma o npsmoi
NEPIEHUKYIIPHON
IJIOCKOCTH

Ypok "Teopema o mpsimMoH,
NEPIEHAUKYIIIPHON
MJIOCKOCTH" (MDBIII)
https://uchebnik.mos.ru/mat
erial _view/atomic_objects/8
432583?menuReferrer=catal
ogue

Ypok "[MapaienbHOCTH
mwiockocteit:  Teopema o
IIPSIMOH,

NEePHEHANKYJISIPHOM  OJHOM
nu3 ABYX Hapanneanmx
I0cKOCTeN" (MDBI)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
[2373374?menuReferrer=cat

alogue

VYpox "Teopema o mpsMOid,
NEePIEHAUKYIIAPHON K
IJI0CKOCTH" (MDB1)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/1406372?menuReferrer=cat

alogue

31

Ilepnenaukynsp u
HAKJIOHHBIE: PaCCTOSTHUE

26

Ypok "llepnengukynsip u
HaKJIOHHbIE" (POLI)



https://uchebnik.mos.ru/material_view/lesson_templates/46994?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46994?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432583?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432583?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432583?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432583?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373374?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373374?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373374?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373374?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1406372?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1406372?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1406372?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1406372?menuReferrer=catalogue

OT TOYKH 00 IINIIOCKOCTH,
paccrosiHue OT NPSAMOU
J10 IIJIOCKOCTH

https://resh.edu.ru/subject/le
sson/6127/start/221519/

[IepneHpuKymnsap u
HaKJIOHHBIC: PACCTOSHUE

VYpok "llepnenaukynsip u
HakJIOHHBIE. PaccrostHue OT
TOYKM  JI0  IJIOCKOCTH."
(MDII)

32 OT TOYKH 0 INIOCKOCTH, https://uchebnik.mos.ru/mat
paccTosiHUE OT MPAMOM erial_view/lesson_templates
10 TNIOCKOCTH /19569087?menuReferrer=cat

alogue
VYpok '"llepneHaukymnsp u
HakJIOHHas. TeopemMbl O
JUIMHAX  TIEPIICHIUKYISIpa,
[lepnienqukynsp u HAKJIOHHBIX U MX TPOCKITHH.
HAaKJIOHHBIE: PACCTOSTHUE Teopemsr 0 Tpex
33 OT TOUKH 10 MIOCKOCTH, neprneHaAuKynsapax (mpsmas
paccTositHue OT NPSAMOU 1 06paTHa5f)" (MOILI)
https://uchebnik.mos.ru/mat
A0 ILIOCKOCTH erial_view/lesson_templates
/1965379?menuReferrer=cat

alogue
VYpox  "PaccrossHue  oT
IlepneHauKymAp 1 TOYKHM  JI0  IJIOCKOCTH.
2 HAaKJIOHHBIE: pacCTOSTHUE Teopema o Tpex

OT TOYKH OO0 IINIOCKOCTH,
pacCTodHHUC OT HpHMOﬁ
J0 IIITOCKOCTH

nepnenaukymsapax" (MOL)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/1436834?menuReferrer=cat

27



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://uchebnik.mos.ru/material_view/lesson_templates/1956908?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1956908?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1956908?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1956908?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965379?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965379?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965379?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965379?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1436834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1436834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1436834?menuReferrer=catalogue

VYTIBl B IPOCTPAHCTBE:

alogue

Ypok "Yron Mexay npsmoi
u  miockocTeio"  (MOII)
https://uchebnik.mos.ru/mat

35 YTOJI MEXy IPSMOH U erial_view/atomic_objects/8
IJIOCKOCTBIO 513838?menuReferrer=catal
ogue
VYpok "JIByrpanusiii yroia"
) (ML)
AByrpanHbiii yroi, https://uchebnik.mos.ru/mat
3 numeitnerit yron erial_view/lesson_templates
JIBYTPaHHOTO yTiia 146678?menuReferrer=catal
ogue
VYpok "JIByrpanusiii yroma"
y (MDLL)
AByrpanHbiii yrod, https://uchebnik.mos.ru/mat
37 numeitnetit yron erial_view/lesson_templates
JIBYTPAHHOTO yTiia /197331?menuReferrer=cata
logue
Ypok
HepneHﬂmfyMpHOCTb "IlepneHIUKYISIPHOCTD
38 TUIOCKOCTEH: MPU3HAK IOCKOCTEM" (PDIL)
NEPIEHINKYIAPHOCTH https://resh.edu.ru/subject/le
JIBYX TUIOCKOCTEH sson/4748/start/20810/
[lepneHAUKYISIPHOCTD Ypok
39 IIJIOCKOCTEW: IPU3HAK "IleprnieH IUKYISIPHOCTD
MEPIECHINKYISIPHOCTH ILIOCKOCTEIA. CBoiicTBa

28


https://uchebnik.mos.ru/material_view/lesson_templates/1436834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8513838?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8513838?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8513838?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8513838?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/197331?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/197331?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/197331?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/197331?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

JIBYX IIJIOCKOCTEM

EPHEHANKYIIAPHBIX
MI0CKOCTE" (MDII)
https://uchebnik.mos.ru/mat

erial_view/lesson_templates
/2098501?menuReferrer=cat

alogue

40

[leprieH IUKYISIPHOCTD
IJIOCKOCTEH: MpU3HaK
MEPHEHIUKYIAPHOCTH
JIBYX TIJIOCKOCTEM

VYpok "llepnieHnuKynasipHbIE
IIJIOCKOCTH. [Ipu3Hax
NEPNCHAUKYIIAPHOCTH JBYX
MJI0CKOCTEH" (MDII)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/1982240?menuReferrer=cat

alogue

41

Teopema o Tpéx
NepHeHANKYIIIpax

Ypok "Teopema o Tpéx
nepnenaukyngpax" (MOLI)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
[773206?menuReferrer=cata

logue

42

Teopema o Tpéx
HEPIEHIUKYIIAPax

VYpok "Teopema o Tpéx
NepHESHINKYIIIpax ¢
oOpatHas k Heil" (MDIH)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/8
431713?menuReferrer=catal

ogue

29



https://uchebnik.mos.ru/material_view/lesson_templates/2098501?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2098501?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2098501?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2098501?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1982240?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1982240?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1982240?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1982240?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/773206?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/773206?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/773206?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/773206?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431713?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431713?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431713?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431713?menuReferrer=catalogue

Ypoxk "Teopema o0 Tpex
MepHEHIUKYIISIPaX.
Pemenne 3amay" (MOII)

43  Teopema o Tpéx https://uchebnik.mos.ru/mat

HEePIEHANKYIIAPax erial_view/atomic_objects/8
431732?menuReferrer=catal
ogue

KonTtponpsHas pabora o Ypox "10 fotace.

Teant KontponbHas paborta
"I[TnockocT B

"IlepnieHIUKYISIPHOCTD npocrpancrae"” (MDIII)

44 npamerx 1 mockocreii" https://uchebnik.mos.ru/mat
1 "YTIIBl MeXIY erial_view/lesson_templates
TIPSIMBIMH H /125128?menuReferrer=cata
I0cKoCTSIMU" logue
[Tonsitne
MHOTOTPaHHUKA,

OCHOBHBIC 3JICMCHTHI
Ypok  "MHororpaHHuKH"
MHOI'OrpaHHHKa, (PSH_[)

45 BBIITYKIIBIC U https://resh.edu.ru/subject/le
HEBBIITYKJIbIC sson/6018/start/221550/
MHOT'OT'paHHUKH,;
pa3BEpTKa
MHOTOTpaHHHKA
IIpusma: n-yronbHas Vpok "pusma"  (PDILI)

46 [pu3Ma; rpaHu 1 https://resh.edu.ru/subject/le

OCHOBAaHMUA IIPU3MBI,
npsamad 1 HaKJIOHHas

30

sson/5443/start/21270/



https://uchebnik.mos.ru/material_view/atomic_objects/8431732?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431732?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431732?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431732?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/125128?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/125128?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/125128?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/125128?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/

MIPU3MBI; OOKOBAsI U
MOJTHASI TIOBEPXHOCTh

IPU3MBI
Buneo "llapamnenenunen"
[Tapannenenumnen, (MDIII)
47 IPSIMOYTOJILHBIIA htyplszllych/el:;nik._ mosk.)r.u/rtnz;\;
erial_view/atomic_oBpjects
gzgggzemneﬂ Here 820064?menuReferrer=catal
ogue
[Inpamuia: N-yrompHas
UpaMuJia, FpaHu u
OCHOBaHUE MUPaMUJIbL; Ypok "llupamuma" (PDII)
48 60KOBAS ¥ IIOHAS https://resh.edu.ru/subject/le
HOBEPXHOCTb sson/5866/start/221576/
NUpPaMU/Ibl; TPaBUIIbHAS
U yceu€HHas MupaMuaa
[IpaBunbHBIE
MHOTOTpaHHUKHU:
HOHSATHE MTPABUIBLHOTO
MHOT'OT'PaHHUKA; Ypok "ITpaBuiibHBIE
49 IIpaBUJIbHAA [IPU3Ma U mHororpannukn”  (POL)

IIPaBWJIbHAS TUPAMMJIA;
IIpaBWJIbHAA
TpeyrojibHasi mupaMuaa
Y IIPaBUJIbHBIN
TeTpa’ap; Kyo

https://resh.edu.ru/subject/le
sson/4023/start/149352/

31



https://uchebnik.mos.ru/material_view/atomic_objects/7820064?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820064?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820064?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820064?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/

[Ipencrasnenue o

Buneo "IIpaBusnbHbIC
MHororpanuuku"  (MOII)

50 TIpaBHJIBHBIX https://uchebnik.mos.ru/mat
MHOTOrpaHHHKaXx: erial_view/atomic_objects/9
OKTadp, T0AEKadAP U 466752?menuReferrer=catal
HUKOCadIP. ogue
Cummerpus B Ypok "Cummerpus B
HIPOCTPaHCTBE: MPOCTPAHCTBE. ITonsTue
CUMMETpPHUS MPaBUILHOTO MHOTOTPaHHU-
OTHOCHUTEIIBHO TOYKH, Ka. DJIEMEHTEHI CUMMCTpPHUHU

51 MPSMOIA, TTOCKOCTH. HpafI/IJIBHI)IX MHOTOT'PaHHH-
DNEeMEHTBl CAMMETPUU B KoB . (ML)
S https://_uchebnlk.mos.ru/mat

’ erial_view/lesson_templates
TTapaJiIeennnenax, [729277?menuReferrer=cata
MpaBUIbHBIX logue
MHOTOT'PaHHHUKAX

Ypok "MHororpaHHbie
Beruncnenue 3eMeHTOR yribl" (PDIII)

52 MHOTOTPaHHHUKOB: https://resh.edu.ru/subject/le
péOpa, IMaroHasu, yribl sson/6063/start/21120/
[Tnomans 60koBOM Vpok "llpusma. Ilnomans
MTOBEPXHOCTH U TIOJIHON 00KOBOI u MIOJIHOM
MTOBEPXHOCTHU MPSMOKN MOBEPXHOCTH." (M3II)

53 https://uchebnik.mos.ru/mat

MPU3MBI, TUIOIIA/b
OCHOBaHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTHU
IIPSAMOM TIPU3MBI

32

erial view/lesson templates
/1086839?menuReferrer=cat

alogue



https://uchebnik.mos.ru/material_view/atomic_objects/9466752?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9466752?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9466752?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9466752?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/729277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/729277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/729277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/729277?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://uchebnik.mos.ru/material_view/lesson_templates/1086839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1086839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1086839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1086839?menuReferrer=catalogue

54

55

IIinomans 60KOBOM
MOBEPXHOCTHU U
MMOBEPXHOCTHU
MPaBWIbHON MTUPAMHUIBI,
TeopeMa O IJIOIIaan
OOKOBOW MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

KonTponbnas pabota no
teme "MHororpaHHuku"

Ypok "dopMyiib
BBIYHCIICHUS ILIOIIACH
OOKOBOI H MOJIHOM
MOBEpXHOCTEH NHpamMuibl."
(MDBIII)

https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/1958704?menuReferrer=cat

alogue

Ypok "10 KJ1acc.
KonTponbhas pabora.
Mpuororpanauku"  (MOILI)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/96038?menuReferrer=catal
ogue

56

57

TToustie 00 00BEME

O0BEM TUpaMHUTBI

Ypok «O moHsATHH 00BEMa
Tena. CsoiictBa 00BEMOB
TEm» (MDBI)
https://uchebnik.mos.ru/mat
erial_view/lesson templates
/1950186?menuReferrer=cat

alogue

VYpox "llupammma. OOBem
nupamMusr" (MDBII)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/7
470430?menuReferrer=catal
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https://uchebnik.mos.ru/material_view/lesson_templates/1958704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/96038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/96038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/96038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/96038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1950186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1950186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1950186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1950186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7470430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7470430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7470430?menuReferrer=catalogue

58

59

60

61

O06bEM nupamMuIb1

O0bEM upamMuIbl

O0BEM TUpaMHUIBI

O06BEM npu3MBbI

ogue

Ypok "llupamuga. OObeMm
nupamMusL." (MDII)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/1938367?menuReferrer=cat

alogue

Ypok "llupamuma. OObeM
nupamusl." (MDBI)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/15348?menuReferrer=catal
ogue

VYpok "OOBeM mnUpaMHJIBI.
Pemienne 3a7a4 ETD"
(MDIII)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/8
396394?menuReferrer=catal
ogque

Ypok "OObem npusmsl"
(MDIII)
https://uchebnik.mos.ru/mat
erial _view/atomic_objects/7
488009?menuReferrer=catal
ogque
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https://uchebnik.mos.ru/material_view/atomic_objects/7470430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/15348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/15348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/15348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/15348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8396394?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8396394?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8396394?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8396394?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488009?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488009?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488009?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488009?menuReferrer=catalogue

Ypok  "OOwbeM  mpsMoi
Opu3Mbl U [WIHHIPA.
Pemenne 3amay" (MOII)

62 O6wEm mpusmEI 1 https://uchebnik.mos.ru/mat
erial_view/atomic_objects/7
457870?menuReferrer=catal
ogue
VYpok "O6bem mnpusmsl."
(MDIII)

63 ) 1 ht?ps://ychebnik.mos.ru/mat

O0bEéM npu3MbI erial_view/lesson_templates
/821472?menuReferrer=cata
logue
Ypok "KonTponsHas pabora
"O6bémbr  Ten"" (MOI)

64 KOHTPOHI’H.?” pabora mo 1 https://uchebnik.mos.ru/mat

Teme "O0bEMBI erial_view/lesson templates

MHOTOTPaHHHKOB" /100622?menuReferrer=cata
logue

TosTopenwe, Vpox "Pemenue 3amau Ha
MMOCTPOCHHUC CCUCHUU

060bmerye MHororpanHukos" (MOIII)

65 CHCTCMaTH3allnsA 1 https://uchebnik.mos.ru/mat

3Hanui. [Toctpoenue erial_view/lesson_templates

CEeUYeHUH B [2318646?menuReferrer=cat

MHOTOTPaHHHKE alogue

66 [ToBTOpEHME, 1 Ypok "Pemienue

00o01mieHne TeOMETPUIECKUX 3amad
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https://uchebnik.mos.ru/material_view/atomic_objects/7457870?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7457870?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7457870?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7457870?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/821472?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/821472?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/821472?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/821472?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/100622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/100622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/100622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/100622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2318646?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2318646?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2318646?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2318646?menuReferrer=catalogue

CUCTEeMAaTH3aIns
3HaHUM. Beramcienue
pacCTOSIHUM: MEXIY
JIByMsI TOUKaMH, OT
TOYKH JI0 IPSAMOM, OT
TOYKH JO INIOCKOCTH,

KOOPpAWHATHBIM METOAOM.
Beluncnenne  paccrosiHUsS
MEXAY CKPElIUBarOIINMUCS
npsiMbiMu"” (MDBI)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/8
738349?menuReferrer=catal

MEXY ogue
CKPEIIUBAOIIUMUCS
PSIMBIMU
67 Wrorosas KOHTponbHAs 1
pabora
IToBTOpEHME,
00o0mieHne Ypoxk "TIpsimast B
CHCTEMATH3aIHUs HPOCTPaHCTBE B
- T r——. KOOpJWHaTax. Beraucienue
. yria  Mexay — IpsSMBIMH
63 YIIIOB: MEXKIY 1 KOOPJAMHATHBIM ~ MeTOoJIOM"
CKPEIIHUBAIOIIUMUCS (MDILI)
HPSAMBIMH, MEXITY https://uchebnik.mos.ru/mat
IPSMOH | TUIOCKOCTBIO, erial_view/atomic_objects/8
JIBYTPaHHBIX YTJIOB, 962201?menuReferrer=catal
YIJI0B MEXKIY ogue
TUIOCKOCTSIMU
OBILEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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https://uchebnik.mos.ru/material_view/atomic_objects/8738349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8738349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8738349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8738349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8962201?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8962201?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8962201?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8962201?menuReferrer=catalogue

11 KJTACC

Ne i/t

Tema ypoka

KonnuectBo yacos

[ara

[1o mnany

(haKkTH4YEeCKH

DOneKTpoHHble  LU(POBBIE
o0pa3oBaTenbHbIE PECYPCHI

KonTposbhbie

Bcero
paboThI

[Ipaktuueckune

paboThI

Cdepa u map: mestp,
paamyc, JHameTp;
TUIONIA/(b TIOBEPXHOCTH

cepsl

BzaumHoe
pacnosnoxeHue chepsl
u IIJIOCKOCTH;
KacaTellbHast
IJIOCKOCTh K cdepe;
mwiomaab cheps

37




N3obpaxenue cdepsl,
mapa Ha IUIOCKOCTH.
Ceuenus mapa

[unueapuyeckas
IIOBEPXHOCTb,
oOpa3yromue
LUIMHIPUYECKON
MIOBEPXHOCTH, 0Chb
LUIMHIPUYECKON
IIOBEPXHOCTU

[{uuHap: OCHOBaHHS
u OokoBast
MIOBEPXHOCTb,

oOpasyromass W OCb;
wiomaab OOKOBOH W
MOJTHOW TIOBEPXHOCTH

N3006pakenue

HWIMHpa Ha
IJI0CKOCTH. Pa3BépTka
HWIAHAPA. CeueHnus

LWIMHIpa
(TI0CKOCTHIO,
napajuieIbHON WIH
MEPIEHUKYISIPHON

OCH IWJIMH]IpA)

Konnueckas
MMOBEPXHOCTb,
oOpasyromue

38




KOHHYECKOM
MOBEPXHOCTU, OCh U
BEpIIMHA KOHHUYECKON
MMOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIUHA,
oOpa3yrolas 1 och;
ionaab OOKOBOU U
MIOJIHOM MOBEPXHOCTH

VY ceu€HHbI KOHYC:
obpa3yromue u
BBICOTA; OCHOBAHUs U
O0KOBast TIOBEPXHOCTb

10

11

12

N300pakenune Konyca
Ha IJIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus koHyca
(TITOCKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIECH uepe3
BEPILUHY)
KomOunanus ten
BpaIlEHUs U
MHOTOTPaHHHKOB

MHororpasHuk,
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ONMCAaHHBIN OKOJIO
cdepsr; chepa,
BIIMCaHHAas B
MHOTOT'PaHHHK HJIH B
TEJIO BpAIICHUS

13

IToustue 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

14

15

O0BEM HUIHHIpA,
KOHYca

O6béM m1apa u
101316 chephl

16

17

18

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
CooTHoLIEHUS MEXKTY
IUTIOIIAISIMHA
ITIOBEPXHOCTEH,
00BEMaMU MOTOOHBIX
Ten

KonTponbnas pabota
o TemaM "Tema
BpauieHus" u
"O6beMsI TET"
BexTop Ha mmockoctn
U B IPOCTPAHCTBE

19

Cioxenue u

40




20

BbBIYUTAHUC BCKTOPOB

YMHOKEHUE BEKTOpa
Ha YUCI0

21

Paznoxenue Bexkropa
10 TPEM
HEKOMILIAHAPHBIM
BekTopam. [IpaBuio
napajuienenumnena

22

Pemenue 3amay,
CBSI3aHHBIX C
MIPUMEHEHHUEM
MpaBuJI IEUCTBUIM C
BEKTOpaMH

23

24

25

[IpssMmoyronbHas
CHCTEMa KOOpJAUHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTOpA.
[Ipocreiimme 3agaun
B KOOpAMHATaxX

Yron mexny
BEKTOPAMH.
CkansspHoe
MIPOU3BEICHNE
BEKTOPOB

Brruncienue YTJI0B

41




26

27

28

MEXIy NPSMBIMU U
IIJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METO/T
MIPU PELICHUH
F€OMETPUUYECKHUX
3a7a4

KonTponbnas pabota
1o teme "Bektopsl u
KOOpJUHATHI B
npocrpaHcrae”

IToBTOpEHME,
0000111eHUE U
CUCTEeMaTH3alus
3HaHui. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEeMBI Kypca
TUTAHAMETPUH

29

[ToBTOpEHME,
00o011eHue u
CUCTEMaTU3alINs
3HaHUU. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpEMBI Kypca
IJIAaHUMETPUH

30

[ToBTOpEHME,
o0o01ieHue u
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cucreMatrmni3anuia
3HaHWUH. 3ama4un
HJIaHI/IMeTpI/II/I nu
METO/bI UX PEIICHUS

31

IToBTOpEHMUE,
0000111eHHE 1
CHCTEMAaTHU3alHs
3HAaHUHU. 3amaun
IJIAHUMETPUH U
METO/Ibl UX PEIICHUS

32

33

[ToBTOpEHME,
000011IcHIE 1
CHCTEMAaTHU3alHs
3HaHui. OCHOBHEIE
burypsl, GaxTsl,
TEOpEMBI Kypca
CTEpPEOMETPUU

KonTponbnas padota

34

[ToBTOpEHME,
00o0011eHne U
CUCTEMaTU3alINs
3HaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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