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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsl OOYCJIOBJIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
IPEIMETHBIX PE3yJbTAaTOB OOydYEHHUS TI'€OMETPHHM B HAIPABJIICHUU JHYHOCTHOTO
pa3BUTHsA OOydarommxcs, (GOPMUPOBaHUS (PYHKIIMOHATHHOW MaTeMaTHYCCKOM
I'PaMOTHOCTH, U3yUCHUs IPYTUX YICOHBIX TUCIUIUIHH. Pa3BuTne y oOydaromuxcs
IPABWJIBHBIX IPEJCTABICHUNA O CYIIHOCTH M IMPOHUCXOXKICHHH TI'€OMETPHUCCKHUX
aOCTpakIui, COOTHOIICHHHM pPEaJbHOr0 M HJICATBLHOr0, XapaKTepe OTPaKCHUs
MaTeMaTHYECKON HAyKOM SIBJICHUI U TIPOIIECCOB PEATbHOTO MHUPa, MECTE TEOMETPUH
B CUCTEME HayK ¥ POJIM MAaTEMaTHYECKOTO MOJICITMPOBAHUS B HAYYHOM TIO3HAHHUH 1
B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)KE€ Ka4yeCTB MBIIUICHHUS, HEOOXOMUMBIX JJIA aJalTallid B COBPEMCHHOM
oO1IEeCTBE.

['eomeTpus sBIsSIeTCS OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmmiero oOpa3oBaHHs, TaK Kak OO0ECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUINH €CTECTBEHHO-HAYYHON HANPaBJICHHOCTH, TAK ¥ TYMaHUTAPHOM.

Jlorudeckoe MbIIUICHHE, (HOPMHUPYEMOE TNPU H3YYCHHH OOYYarOIIUMUCS
MOHSATHWHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IICTIOYKH JIOTHUSCKHUX YTBEPIKICHUH
B XOJI€ PCIICHUS TeOMETPUYCCKHMX 3a7ad, YMCHHE BBIABUTATH W OMPOBEPraTh
THITIOTE3bI HETIOCPEICTBEHHO HCIOJB3YIOTCS TPH PEIICHUH 337a4 eCTeCTBEHHO-
HAYYHOTO [MKJIA, B YaCTHOCTH U3 Kypca (pU3UKH.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPACT CYHICCTBEHHYIO POJIb BO
BCEX 00JIaCTAX ACATEIHLHOCTH deioBeka. OpHEHTAIMs YeJIOBEKAa BO BPEMCHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaibHOrOo ObITHS, (opma
OTPaKEHHUS OKPYXKAIOIIEr0o MHpPA, YCJIOBHE YCIICNTHOTO ITO3HAHWUS W aKTUBHOTO
npeoOpa3oBaHus  JCUCTBUTEIBHOCTH.  OIepUpoBaHUE  MPOCTPAHCTBECHHBIMHU



oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 o0ecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUUHBIX
r€OMETPUH, BO3MOXKHOCTU  YCIICIIHOTO  MPOJOJDKEHHS  00pa3oBaHHUs  TIO
CHELMATLHOCTAM, HE CBSI3aHHBIM C MIPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.
[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
OOy4YaronIMXCcs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cenn(PUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JIaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npo(hecCUOHATBHOM NesSTENbHOCTH.
JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3ajgay. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBisSIFOTCS:
e (opmMupoBaHHE TPEJCTABICHUS O TEOMETPUM KaK YacTH MHPOBOH
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHHE NMPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpaICHUs KaKk
O BRKHEUIUX MATEeMATHUYECKHUX MOJEISX, MO3BOJIAIONINX OMHCHIBATH U
U3ydaTh pa3Hble ABJICHUS OKPYKAOUIEro MUPA;

e (¢GopMHpOBaHHE YMEHHS pAacClO3HABaTh Ha dYepTekax, MOACNAX U B

peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;
® OBJAJICHHE METOJaMM PEIICHUS 3a7ad Ha MOCTPOCHUSI HAa M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

® OBJIQJICHHE  QITOPUTMAMH  pEIICHWS  OCHOBHBIX  THIOB  3ajay;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJIeHUs B XOJIe PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;



® Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOMuUXCs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIIJICHUS;

e (dopmupoBaHue PYHKITMOHATEHONH TPAMOTHOCTH, PEJICBAHTHON T€OMETPHH:
YMEHUE PACIIO3HABATH MPOSBIICHUS TEOMETPUUECKIX MTOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B peaNibHbIX XKU3HEHHBIX CUTYallUSX U MPU U3YYCHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpOBaTh MX Ha S3BIKE TEOMETPHH U CO3/IaBaTh
TCOMETPUYECKHE MOJICTH, NPHUMEHSITh OCBOCHHBIM TE€OMETPUYCCKHUI
anmapar i1 pelIeHusT  MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
UHTEPHPETUPOBATH U OLICHUBATH MOJYyUYECHHbIE PE3YIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPHUH B HaUaje €ro M3yUYeHHS 3a/1a4, PeIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUS, W OMNpPEACIEHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOT'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHWE HHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JalbHEUIIIEMY
U3YYCHHUIO MPEIMETA.

[Ipeamoutenue oTAaETCS HATISAAHO-KOHCTPYKTUBHOMY METOY OOYYEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JAESATENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUaIlUXCsl B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3a1a4 Ha CO3/IaHUe
MIPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBECHHBIMU
oOpazamu. Co3znanue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OTIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HATJISIITHOCTH, MBICIEHHOTO
WU3MEHEHHS €r0 UCXOTHOTO COJIePKaAHMUSI.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHuKn», «IIpsSMbIe U TUIOCKOCTH B MPOCTPAHCTBE», «Tea BpameHus»,
«BekTopsl M KOOPAWHATHI B MPOCTPAHCTBEY. DOpMUPOBAHUE JTIOTHUECKUX YMECHHM
pacnpenensieTcs He TOIBKO M0 COJEPKaTeIbHBIM JIMHUSAM, HO U 110 TOAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxanne o0pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OO0y4YeHHs,
CTPYKTYPHPOBAaHO TakkuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'C€OMETPUUECKUMH
MOHSATUSMU YW HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATEIFHO U TOCTYIATEIBHO, C
COOJTIO/IEHNEM TPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHNCH B
OOIIyI0 CHCTEMY T€OMETPUYCCKUX IPEJCTaBICHUN OOYyUYaIOIIUXCS, PACIIUPST |
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3ydenue reomerpun oTBOAUTCA 2 yaca B HeAento B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeCcs,
napaJuyielbHble W CKpelMBaroImuecs ImpsMble. [lapamnenbHOCTs NpSIMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMBIE B  IPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YIoJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajuIesIbHBIX
miockocte. [IpocTeiimme nmpocTpaHCTBEHHbBIE (PUTYyphl HA MIIOCKOCTHU: TETPa’p,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOopemMa O IIPAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJIA.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT IPAMOH J10 IMIIOCKOCTH, IPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPaMUA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPABUIIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHON MHUpPaMHbI, TEOPEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tono6nuple Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

[Hunuaapuueckas MOBEPXHOCT, oOpasyroiue HAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXxHOCTU. KOoHyC: OCHOBaHUE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTelibHas TIOCKOCTh K cdepe;
JI011aab Chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaleHrus 1 MHOTOTpaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMA
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.

Ceuenus mMHApa (HapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEKTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTtopa. I[lpocreiimme 3amaun B
KOOpJIMHATax. YToa Mexay BekropaMu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpamMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4i€Ha POCCHUHCKOro OOIIecTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTBIO
y4€HOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKJICHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKUE 3HaHUA B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTJIbIXa, peryJisipHast pu3nyeckasi akTUBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccud W pean30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlMCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHHWH JUI pEIICHUsS 3a1ad B
00JIACTH OKPY KAIOIICH Cpe/Ibl, INTAHUPOBAHHMS TIOCTYITKOB U OIICHKH UX BO3MOYKHBIX
TOCJICICTBHUH JUIS OKPYKAIOIICH CPEIb.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEpU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.
1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becneuugarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUS ~ OKPYHCAIOWie20  Mupa;  NpuUMeHeHue  J102UYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBble jornueckue geicTBus:
® BEBISBIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpEeJeICHUs]  TMOHSATUN; YCTaHABJIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (HOPMYJIUpPOBaTH U  TNPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;



® BBISBIATh  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,

® JenaTh BBIBOABI C HWCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKITIOUCHHH 110 aHATIOTHH;

® [IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOIBL;

e BHIOMpPATH CIMOCOO penieHus y4yeOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOJee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

basoBble HCCJIeI0BaTeIbCKUE

AefCTBUS:

® CITOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEILCKAA WHCTPYMEHT ITO3HAHWS,
(GbopMyIMpOBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHoe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHECHUE;

® I[IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

® CaMOCTOSITENIbHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® TIPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

® BBISIBIATH JeUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

e BbIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

® CTPYKTYpUPOBaTh MHPOPMAIIHIO, MPEJACTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

® OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEJILHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.



OOmenne:

® BOCIPUHUMATH U POPMYJIUPOBATH CY>KJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

® B X0jie OOCYXXJIEeHHU 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYkKIaeMOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIIEJICHHBIC HAa TTOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXKUBaTh Pa3U4yHe U CXOJCTBO IMO3UILIUN; B
KOppEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

® [MPEACTABIATH  PE3yJbTaTbl  pEIICHHs  3aJlayd,  HIKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C yu€TOM 3aja4 MPE3eHTALNN U OCOOEHHOCTEH ayTUTOPUH.

CorpyaHu4ecTBo:

® [IOHMMAaTh U UCHOJIb30BATH MPEUMYIIECTBA KOMAHHON W UHIUBUIYAJIbHOU
paboThl MpU peuieHuH Y4eOHBIX 3a/ay; NMPUHUMATh LEIb COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenartb BuAbl padOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpoOIecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

® y4YacTBOBaTh B IPYNIOBBIX (hopmax padoThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEHUCTBUS C IPYTUMU YIEHAMHU KOMaH/Ibl; OLICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oelicmausi, 06ecneuusarom Gopmuposanue

CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusamnus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4u, BEIOUPATh CIIOCO0 peleHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

® BIAJCTh HAaBbIKAMU TO3HABATEIbHOM pediekcun Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

® MPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IMPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JIAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEM;



® OIICHWBAaTh COOTBETCTBHE pe3y/lbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBatTh MOHATUSMU: TOUKA, IPsIMAs, TNIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX MPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAJICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpuinmpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBITYKIBIN
MHOTOTPaHHHUK, 3JIEMEHThl MHOI'OTPAHHHUKA, IPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbBIE PU3MBbI, TAPAJICIICTIUIICIbI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: Bui
CBEpXY, COOKY, CHHUBY.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHYECKHE METONbl TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCIIEHUE PACCTOSIHUI MEXIy IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aJIfOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUUYECKUE METOJbl TPHU PELICHUH
CTaHJAPTHBIX MAaTeMaTHYECKMX 3aJad Ha  BBIYUCIEHHUE YIJIOB  MEXAY



CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beraucisate 00BEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
UpaMU/a) C IpUMEHEHHEM (DOPMYIT; BEIYUCIISITH COOTHOIICHHS MEX Ty TUTOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU 1OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEKaxX U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATa0IINX HECKOIBKO IIIaroB PEIICHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbI
B sSIBHOU (popme.

[IpumeHsaTh  TpocTeilliie MpOorpaMMHBIE  CpPEJACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBbIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TIPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
HCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHIN U TE€OpeM, anmapara ajareOpbl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHIPUYECKON TOBEPXHOCTH; HMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOU TOBEPXHOCTH, KOHYC; ChepHruecKasi MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
L1apOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy ¥ ONTUCAHHBIH
okoJio cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.



BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TE.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIIONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBarth NMOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBL.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsApHOEC IIPOU3BEACHUE, pACKIaAbIBaTh BEKTOp 110 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh reomeTpudeckue (HakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIATA0INX HECKOIBKO 1IIar0B PELIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (popme.

Pemwlate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amauM Ha [10KA3aTesIbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/IbI IIPY PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHL NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATh IIPOSIBJICHNUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaeneie — IpaxTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh TPSAMBIX U IIOCKOCTEH
3 HepneHz[HISmepHOCTL PSIMBIX U 12
IJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne i/l P Konrpoabubie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Temna BpamieHus 12
OOBEMEBI TN 5
BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001meHNE, 7 1
cucTeMaTu3alus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIC TTOHATHS CTCPCOMCTpPHUU:
TOYKa, IIpsAMasd, IMIOCKOCTb,

npoctpancTBo. [IpaBuna uso0pakeHus Ha

PUCYHKaX: U300pakeHHS TNIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIuHbl OTpe3Ka

[TonsTus: NnepeceKkaromumecs mI0CKoCTu,

nepecekarommecs npsamas 1 rmiI0CKOCTb

IlonsTns: NnepeceKarommecs mI0CKOCTH,

nepecekarommecs npsamas 1 rmiI0CKOCTb

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha

PUCYHKAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBenieHHs 0 Kyoe u
MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.
CeudeHns1 MHOTOTPAaHHUKOB

HavanbsHbie cBeieHus 0 Kyoe u
nUpaMuJie, uX pa3BEPTKU U MOJICTIH.
CeueHust MHOTOTPAaHHUKOB

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTCpCOMeTpI/II/I U CJICOCTBUA N3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

12

13

[TonsiTre 06 akcLOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX

B3anMHOe pacmnoniokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKarouecs,
NapajuleIbHbIE U CKPEIIHUBAIOIUECS
IIpsIMBIE

HapaJ'IJ'ICJ'IBHOCTB MpAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC: MAapaJlJICJIbHBIC ITPAMBIC
B IIPOCTPAHCTBEC; MapaJlJICJIbHOCTD TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MpAMBIX U IUIOCKOCTEH

B IIPOCTPAHCTBC! HapaJIJ'ICJ'IBHOCTB
HpHMOﬁ " ITJIIOCKOCTHU

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

17

18

[TapannenbHOCTh MIIOCKOCTEN:
napaiesbHble INIOCKOCTH

CBoiicTBa napajiCJIbHBIX IUTIOCKOCTE




[Ipocreiiine npocTpaHCTBEHHBIE

19 (buUTryphl Ha INIOCKOCTHU: TETPASIP, KYO,
napauleJIeumnes

20 [TocTpoenune ceueHwmii

21 [TocTpoenue ceueHuit
KonTtponsnas padora no Teme "[Ipsimbie

22 Y TJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTh NPSIMBIX U INIOCKOCTEHR"
[lepnieHIUKYIAPHOCTH NPAMOU U

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBbIC
B IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpssmMble napasenbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJIIpHOCTH IPSAMOM
U TUIOCKOCTH

97 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON
1 TUIOCKOCTH

28 Teopema o psIMOM NEPIIEHINKYIISIPHON
IJIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE:

31 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,

paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH




[IepnieHauKymIsp U HAKIIOHHBIE!

32 paccTosiHuE OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT IPSMOM 10 TNIOCKOCTH
[lepneHiuKysip ¥ HAKJIIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE:

34 paccTosiHUAEe OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPaHHOIO yria
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:

40 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nmepneHaUKYIApax

42 TeopeMa 0 TpEX mepneHAUKYIApax

43 Teopema o Tpéx mepHeHANKYIIPAx




44

KonTtponbHas pabora o Temam
"[leprieHAUKYISAPHOCTD MPSIMBIX U
mrockocTe" U "YIibl MEXIy MPSIMbIMU
U 1iockocTsmu"”

45

Ilonsatue MHOI'OrpaHHuKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH; pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HAKJIOHHAS TPU3MBbI; OOKOBast M TTOJIHAS
MIOBEPXHOCTD IIPU3MBbI

47

48

49

50

o1

[Tapamienenunen, TpsMOYIrOJIbHBIN
napaJiesienune] 1 ero CBOMCTBa
[Tupamua: N-yroyipHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJbl; OOKOBas U
I0JIHASl IOBEPXHOCTDh ITUPAMUJIBL;
[paBWIbHAsA U YCEYEHHAs TUpaMUia

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTIOHSATHE
MPABUJILHOTO MHOTOTPAHHUKA,
MpaBUJIbHAS TIPU3Ma U IPaBUIIbHAS
MUPaMHUJIA; IPABHIIbHAS TPEYTOJIbHAS
MUPaMHJIA ¥ TIPABUIIBHBINA TETpadap; Kyo
[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, T0ACKadIp U
MKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS

OTHOCUTEJIBHO TOYKH, MPSIMOW,
MJIOCKOCTH. DJI€MEHThl CHMMETPHUH B




nupamuax, napauiejacnuneaax,
MPaBUJILHBIX MHOTOTPaHHUKAX

Briuucienue piieMeHTOB

52 MHOTOTPaHHHUKOB: p&0pa, TUaroHa, 1
yIIIbl
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 HOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH MPaBUIIbHONW MUPAMU/IBI, 1
TeopeMa o IUIoIAA1 O0KOBOM
MOBEPXHOCTH YCEUEHHON MUPaMHUIBI
55 KonrponbHas pabora no reme 1
"MHororpaHHuku"
56 [onsarue 06 00BEMeE 1
57 O0BEM TUpaMHuIbI 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHuIbI 1
60 O0BEM mupamMuIbI 1
61 O0BEM npU3MBbI 1
62 O0BEM npU3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbHas padora o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE
65 cucreMaruzanus 3Hanui. [loctpoenue 1

CEYEHU B MHOTOTPAHHUKE




66

67

[ToBTopenue, 06001IEeHNE
cucTeMaru3anus 3HaHui. Berancnenue
PACCTOSHHUIA: MEXIY JBYMsSI TOYKaMH, OT
TOYKH JIO IPSMOIA, OT TOUKH J10
IUIOCKOCTH, MEXKY CKPEIIHBAIOIIUMHUCS
MMPpAMBbIMHA

HroroBast KoHTpoIbHAs paboTa 1

68

[ToBTopenue, 0600IEHNE
cucTeMaru3aIys 3HaHu. Berancienne
YIJIOB: MEXIY CKPEIIMBAIOIIMMUCS
MPSIMBIMHU, MEXTY TIPSIMOU U
IIJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIJIOB
MEXAY MIIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10

68

[TPOT'PAMME




11 KUIIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUIOMIA/Ib TIOBEPXHOCTHU Chepbl

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3anmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cepsl

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[{unmHapudeckas MOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMN
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIIAas OOKOBOM M MOJIHOM
MOBEPXHOCTH

N3o0pakenune muirHapa Ha TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIU TIEPIICHAUKYIISIPHOM OcH
WIHH]IPA)

Konunueckas moBepxHOCTb,
o0pa3yroIire KOHUIeCKOn




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias U 0Ch; IJIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BnUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BéM UIMHIIpa, KOHYyCa

15

16

17

OO6béM 1mapa ¥ miomaib chepol

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

KonrtponsHas padora no temam "Terna
Bpamenus" u "O6beMbl Ten"




Bekrtop Ha mmockoctu U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BEIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEeKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio
napajuiesienuneaa
Pemenue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBWJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKansipHOe
MIPOU3BECHNE BEKTOPOB

o5 Brruuciienue yrioB Mexy IpSIMBIMHA U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPH
pelIeHNH TeOMETPUUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpenue, 0600mEeHNEe U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpeHmE, 0600IIEHNE U

cucreMaTu3anus 3Haguii. OCHOBHEIE




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alys 3HaHWi. 3a1aun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeMAaTH3anus 3HAaHUH. 3a1aun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanui. OCHOBHEIE 1
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTpoJIbHAs paboTa 1

34 [ToBTOpEeHue, 060061IEHNE 1 1
cucTeMaTu3aIusl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* 'eometpus, 10-11 xnacesl/ Atanacsan JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

[ToypouHoe nmaHnpoBaHue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/
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