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IMNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «leomerpus» 06a30BOro ypoBHS IS
oOyuatomuxcsi 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepaabHOTO
roCyJJapCTBEHHOTO0 00pa30BaTEIHLHOTO CTaHAapTa CPeIHEro oo1iero oopa3oBaHus,
C Yy4€TOM  COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTU4YeCKOMy O00pa30BaHMIO, M TPAJUIMN POCCUHCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbl 00eCeYMBaET OBIAJICHUE KIHOUYEBBIMH KOMIIETEHIUSMH,
COCTaBIISIIOIIMMU OCHOBY JJIi CaMOpa3BUTUS M HENPEPHIBHOIO 00pa30BaHus,
LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO U TO3HABATEIbHOTO Pa3BUTHS
JUYHOCTH 00yYarOIIHUXCS.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTHUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U
OPEIMETHBIX PE3yJbTaTOB OOY4YEHHs] T'€OMETPUU B HAlpaBICHUM JINYHOCTHOIO
pa3BuTHs oOyvarouuxcs, ¢GopMupoBaHus (YHKIMOHAIBHOW MaTeMaTH4eCKOU
TPaMOTHOCTH, M3YUYCHHS JPYTUX y4eOHBIX TUCHUILTNH. Pa3BuTHe y oOydarommxcs
NPaBWIBHBIX TPEACTABICHUN O CYIIHOCTH U MPOUCXOKACHUU T€OMETPUUYECKUX
abCcTpakuuii, COOTHOILEHUU pEaJbHOIO0 M HACAIBHOIO, XapaKTepe OTPaKeHUs
MaTeMaTUYeCKOl HAayKOM SBIEHMH W NPOLECCOB pEaJbHOTO MHpA, MECTE
T€OMETPUN B CHCTEME HayK M POJIM MaTEeMaTHYeCKOTO MOACIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHUS
yyalluxcsi, a TakXKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTaludd B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBnsieTCS OAHWM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHusA, TaK Kak O0OECHeYMBAaeT BO3MOXXHOCTb M3Y4YEHHUS Kak
JUCLMIUTUH €CTECTBEHHO-HAY4YHOM HAMIPaBIEHHOCTH, TaK U TYMaHUTAPHOI.

Jlornueckoe MbIIIEHHE, (OPMHUPYEMOE MpH H3YyYEeHUH OOYyYaroIIUMHUCS
HNOHATUHHBIX OCHOB F€OMETPUU U IOCTPOEHUH LIETIOYKH JIOTMUECKUX YTBEPKACHUN
B XONIe pEIICHUS TEeOMETPUYECKUX 3aJa4, YMEHHE BBIJBUTATh U OIPOBEPrarh
TUMOTE3bl  HEMOCPEJACTBEHHO  HWCIONB3YIOTCA ~ TpU  pEHIeHHH  3ajad
€CTeCTBEHHO-HAYYHOTO 1IMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 007acTAX AeATeIbHOCTH 4YenoBeka. OpHEHTalMsl 4YeloBEeKa BO BPEMEHH U
OPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COlualbHOro ObITHA, (QopMa
OTPaXEHHUSI OKPYXKAIOLIETO MHUPA, YCJIOBHE YCIEUTHOTO MO3HAHHWS M aKTUBHOTO
npeoOpazoBaHus  JeHCTBUTENbHOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEOMHSET pa3Hble BHUIbl y4€OHOW U TPYHAOBOM J€ATEIbHOCTH,



SBIIIETCSI OJHUM W3 TMPO(PECCHOHANIBHO BAKHBIX KAyeCTB, MOITOMY aKTyallbHa
3amaya (popmupoBaHUs y OOyYarOUUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJHOCTA OOPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUYECKOU JIESITEIbHOCTH MO MHOTHM HaIPaBICHUSM.

Ilens ocBoeHus mporpamMmbl ydeOHOTO Kypca «leomerpus» Ha 0Ga3zoBOM
ypoBHE 0OydeHuss — 00IIeoOpa3oBareIbHOe UM OOLIEKYJIBTYpHOE pPa3BUTHE
oOyuaromuxcs yepe3 odecrneyeHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHMS
CUCTEMATUYECKUX TEeOMETPUUYECKUX 3HAHUW U  JCUCTBHM, crnerudUUHbIX
T€OMETPUHU, BO3MOKHOCTH  YCHENIHOTO  MPOJOKCHUS  oOpa3oBaHUA  TIO
CHEIUATILHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAHHEM T€OMETPHUH.

[Iporpamma 1o TeomeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAYCHA IS
00y4JaromMxcsi CPEIHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO 00I1Iero obpazoBanus. Takum oOpa3zom, oOydaroniuecs: Ha
6a30BOM ypOBHE JIOJIKHBI OCBOUTH O0IIIME MAaTEMaTHUECKUE YMEHHSI, CBSI3aHHBIE CO
crienuUKON TeoMeTpUr W HEOOXOMUMBIE NIJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome sToro, onr uMer0T BO3MOKHOCTh U3YYUTh T€OMETPHIO Oosiee NTyOoKo, eciiu
B JajbHEWIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUIX B
npo(eCcCHOHAIBHON e TEIHHOCTH.

JlocTuKeHre 1eN OCBOEHHS MPOTrpaMMbl OOECIIEUMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX  3ajad. [IpUOpUTETHBIMU 3ajladaMH  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kitaccax siBisitoTCS:

e (opMupoBaHue TpeACTaBICHUA O TEOMETPUU KaK 4YacTU MHUPOBOHU

KYJIBTYpPbl U OCO3HaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE MPEICTABICHNS O MHOTOTPAaHHUKAX M TeJlaX BPAIICHUS KaK
0 BaXXHEHIIMX MAaTEMaTHYECKUX MOJENSIX, MO3BOJISIONIUX OIMUCHIBATh U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue yMEHHS pacliO3HaBaTh Ha 4YepTekax, MOJECIHAX U B
peaIbHOM MHPE MHOTOTPAHHUKH ¥ TeJla BPAIICHIS;

e OBJIAJICHHE METOJAMHU PEIIEHUs 3aJlad Ha TOCTPOEHHUS HAa M300paKEeHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATUSIMU O
MHOTOTpaHHUKaX U TeJlax BPaIIEHUS U X OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHWE  AJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIIOB  3ajiad;
dbopMupoBaHME  yMEHHUS  TPOBOAUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
pacCyKIEHUsI B XOJI€ PEILIECHUS CTEPEOMETPUUECKUX 3ajady M 3aaaqy ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHC WHTEJUICKTYalbHBIX W TBOPYECKHX criocoOHocTe!
oOyJaromuxcsi, TO3HABAaTEJIbHOW  aKTUBHOCTHU,  HCCIEIOBATEIbCKUX
YMEHUH, KPUTHYHOCTH MBIIILICHUS;



e (opMupoBanue (byHKIIMOHAIBHOU rPaMOTHOCTH, pEeIeBaHTHOU
TEOMETPHUH: YMEHUE PACIIO3HABATH MPOSBICHUS T€OMETPUUECKUX TOHATUM,
00BEKTOB U 3aKOHOMEPHOCTEW B pPeabHBIX KU3HEHHBIX CUTyalUsiX U MpPU
U3YYEHUH JAPYTUX Y4YE€OHBIX NPEIMETOB, IMPOSIBICHHS 3aBUCUMOCTEH H
3aKOHOMEpHOCTEH, (POpPMyTHUpOBaTh UX Ha S3bIKE T€OMETPUU U CO3/1aBaATh
TEOMETPUYECKHE MOJAENIH, IPUMEHITh OCBOCHHBIM TI€OMETPUYECKUI
anmapar UIsL  pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3aziad,
MHTEPIPETUPOBATh U OLIEHUBAThH MOJYYEHHbBIE PE3YIIbTATHI.

OTIMYUTENBHON OCOOCHHOCTBHIO NPOrPAMMBI SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUH B HaYaJI€ €r0 U3YUYEHUS 3a/]a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTIO
MO3HAHUA, W ONPEACIEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HaJ HUMHU, YTO
CHOCOOCTBYIOT ~Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTHUBHBIX MTPOLIECCOB, MOTUBUPYET K JajIbHEHIIEMY
U3YYECHHIO IIPEIMETA.

[Ipennoutenue OoTHa€TCsi HAMIAAHO-KOHCTPYKTUBHOMY METOLY OOYy4€HHUs, TO
€CTh TEOPETUYECKHE 3HAHMS MMEIT B CBOEM OCHOBE UYYBCTBEHHOCTH
IPEIMETHO-NIPAKTUYECKOM  JIeATeNbHOCTU.  Pa3BuTHEe  MPOCTPaHCTBEHHBIX
IPEJICTABICHUN Y YYalIUXCs B Kypce CTEPEOMETPHM IMTPOBOAUTCS 3a CUET PEILICHUS
3ajJad Ha CO3/aHHE€ MPOCTPAHCTBEHHBIX O0pa30B M 3a/Ja4 Ha ONEpPUpPOBaHHE
IPOCTPAaHCTBEHHBIMU oOOpazamu. Coznanue oOpa3a TPOBOAMUTCS C OMOPOM Ha
HAIISIAHOCTh, @ OIEpUpPOBaHME O0pa3oM — B YCJIOBHSX OTBJICYEHHUS OT
HaAIVISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOAHOTO CO/Iep KaHUsI.

OcHOBHBIE coaepkareiabHble TUHUU Kypca «leomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, « Tena BpaleHus»,
«BeKTOpbl U KOOpJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTUYECKUX YMEHHUM
pacnpenensieTcs He TOJbKO IO COJEp)KaTelIbHBIM JIMHHMSM, HO M IO ToJaM
00y4eHUsI Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHuUs.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3ybTaram
OCBOGHUs palouell mporpamMmbl, paclpeneNéHHbIM 10 TrojaM o0yueHwus,
CTPYKTYPUpPOBAaHO TaKUM 00pa3oM, YTOObl OBJAJIECHUE T'€OMETPUUYECKUMHU
HNOHATUSAMU U HaBBIKAMH OCYUIECTBISJIOCH MOCJIEN0BATENbHO U MOCTYIATENbHO, C
cOONIOIEHNEM MPUHLNIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJIKCH B
OOIIYI0O CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN OOyYalomUXCs, PAaCIIUpss U
yoyossisa €€, o0pasysi MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Hegento B 10 knacce u 1 gac B
Hezento B 11 kimacce, Becero 3a Ba roga oOydenus - 102 yueOHbIX yaca.



COAEPXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble M MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TIOHATHS  CTEpeoMeTpuM. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBo. lloHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIIEIACTBUSA U3 HUX.

B3auMHOE pacnonokeHUe MpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajulelibHble M CKpelIMBarolmuecs npsMble. llapamienbHOCT HOpSIMBIX U
IUIOCKOCTE B  IPOCTPAHCTBE: IApaJUICNIBHBIE MPSMBIE B  INPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; NAPaUICIbHOCTh NMPAMOU M IUIOCKOCTH. YIIBI C
COHAIPABIECHHBIMU CTOPOHAMH; YIOJI MEXAY HpsIMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajulelibHble  TUIOCKOCTH; CBONCTBa
napajyienbHbeIX miockocTeil. [lpocTeiimmne mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTHU: TE€TPa’dIp, KyO, MapajuiesenuIe]]; IOCTPOECHNUE CEUCHUIA.

[leprieHIMKYIAPHOCTD MPSIMOUN U IJIOCKOCTHU: MEPIEHAUKYIIAPHBIE NIPSAMbBIEC B
IPOCTPAHCTBE, IPSAMBIE MNapajUIeNIbHbIE W TNEPIEHIUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpEMa O MpAMOU
NEPNEHINKYISIPHOW TUIOCKOCTH. YINIBI B IPOCTPAHCTBE: YIOJl MEXKAY NPSIMON U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroji, JIMHEMHBIM Yrojdl  JBYTPAHHOIO  yIvia.
IleprieHIMKyYIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TpAMOM 10  IUIOCKOCTH, TMpoeKuuss  (urypsl Ha  IJIOCKOCTb.
[leprieHIUKYIIPHOCTh  IUIOCKOCTEM: NPU3HAK  NEPHNEHIUKYISIPHOCTH — ABYX
I0CKocTer. Teopema 0 TpEX MEepIEeHAUKYISIpax.

MHororpaHHuKHU

IIoHsiTHE MHOTOIPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOT'PAHHUKA, BBIITYKJIbIE
Y HEBBINMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU M OCHOBAaHHUA MPU3MBbI; NpsiMasi U HAKJIIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBL. [Tapannenenurnen, IIPSIMOYTOJIBHBIN
napajuleJienunes; U ero csorcrsa. [Iupamupa: n-yroinpHas nupamuja, 'paHu U
OCHOBaHUE MUpaMU/Ibl; OOKOBasl U MOJHAS OBEPXHOCTh MUPAaMU/IbL; TPaBUIIbHAS U
yceu€HHas nupamMuja. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBuiIbHBIE
MHOTOIPaHHUKH: TOHATHE IMPABWIBHOTO MHOTOTPaHHUKA; MPABUJIbHAS NpHU3Ma U
npaBWibHAs MNHUpaMUJA; MpaBUJbHAS TPEYrojibHas MNUpamMuia MU IPaBUIIbHBIN
TeTpasnp; KyO. IlpeacraBneHue O NpPaBUIBHBIX MHOTOTPaHHHUKAaX: OKTadIp,
nonexasp u uxkocasap. CeueHus MpuU3Mbl U IUPAMHUJIBI.

CumMeTpusi B NMPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIIBHO TOYKH, INPSAMOM,
IUJIOCKOCTH.  OJJEMEHTBl CUMMETPUM B  IHpPaAMHJAX, NapaJUICICIUIeIax,
IIPaBUJIbHBIX MHOTOIPaHHUKAX.



Bobruncnenue 371€MEHTOB MHOIOTPaHHHUKOB: pEOpa, AMAaroHal M, YIJIbL
[Tnomans OOKOBOWM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU MPSMOM TPHU3MBI,
oAb OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomanes OOKOBOW NOBEPXHOCTM M MOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomanu yceuéHHor mnupamunbl. I[loHarue 00 o0béme. OO0BEM
MUPaMU/JIbI, TPU3MBI.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHONIIEHUS MEXIY TUIOHIAISIMHU
NOBEPXHOCTEN, 00bEMaMU OJOOHBIX TEJ.

11 KJIACC

Tena BpameHust

Hununapuueckas MOBEPXHOCTb, oOpasytoriue UTHHAPUYECKOM
MOBEPXHOCTH, OCh IWIMHAPUYECKOW TOBEepXHOCTH. I[lwnuHAp: oOcHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpasyrwllnas W OCbh, IUIOMAA, OOKOBOM M MOJTHOM
MOBEPXHOCTH.

Konundeckasi moBEepXHOCTh, 00pa3yroIINe KOHUYECKON MOBEPXHOCTU, OCh H
BEpIIMHA KOHMYECKON MoBepxHOCTH. KoHyc: oCHOBaHME W BepIlMHA, 00pa3yolas
U OCh, IUIONIaAh OOKOBOM M TIOJIHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, AUAMETP; TUIOMIAb MMOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxkenue cepbl U TUIOCKOCTH; KacarelbHas IUIOCKOCTh K cdepe;
10131 cepsl.

N3o0paxenue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka UIMHIpa U KOHYCA.

KomOunanuu Ten BpamieHuss W MHOTOIPAHHUKOB. MHOrOrpaHHUK,
OmMHCaHHBIA OKOJIO cdepwl; cdepa, BOHCaHHAsT B MHOTOTPAHHUK, WA TEJO
BpAaIlICHHUS.

[Tonsarue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00 00bEMeE
OpsIMOYTOJIBHOTO Tapajulesienunena M cileAcTBus u3 He€. OO0bEéM 1uiMHapa,
koHyca. O0bEM mapa u miomass chepsl.

[Tono6nbsie Tenma B mpocTpancTBe. COOTHOLIEHUS MEXAY IUIOMIAISIMHU
NOBEpXHOCTEH, 00bEMaMU TOJJOOHBIX TEII.

Ceuenuss umnuHApa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEUCHHUS
KOHyca (mapajuleJIbHOE OCHOBAaHUIO U MPOXOASIIEe Yepe3 BEPIIMHY), CEUCHHUS
nrapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctu U B mpocTpaHcTBe. CloKEHUE U BEIUUTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uciio. PasnokeHne BeKTopa Mo TpEM HEKOMILJIaHApPHBIM
BekTopaM. lIpaBuno mapatenenunena. Pemrenue 3amay, CBSA3aHHBIX €
IIPUMEHEHUEM TMPaBUJI JEUCTBUM C Bekropamu. [IpsMoyronsHas cucrema



KoopauHar B mnpocrtpaHcTBe. Koopauuarel Bekrtopa. Ilpocreimme 3agaun B
KOOpAMHATax. Yroll Mex1y BeKkropaMu. CKaJlsipHOE IPOU3BENCHUE BEKTOPOB.
Bpruncnenue ymioB Mexay OpsIMbIMU M IIOCKOCTSAMH. KOoOpJIHHATHO-BEKTOPHBIN
METOJ IPU PEUICHUU T€OMETPUUECKUX 3aa4.



IIVIAHUPYEMBIE PE3VYJIBTATHBI
JIMYHOCTHBIE PE3VJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl Y4E€OHOTO IMpeaMeTa
«Maremarnka» xapakTepu3yTCs:

I'pa:kmanckoe BoCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK O00YYaIOMErocs Kak aKTUBHOTO
U OTBETCTBEHHOIO 4YJj€Ha POCCHICKOro 0OIlecTBa, MPEACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TpakJaHCKOro oOmiecTtBa (BBIOOPBI, OMPOCHl U TP.), YMEHHEM
B3aHMOJICHCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSMA 1 HA3HAYCHUEM.

IlarpuoTHyeckoe BOCIUTAHME:

c(hopMHUPOBAHHOCTHIO POCCUNCKOM TPAXKIAHCKON UJICHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HAaCTOSILIEMY POCCHUICKOM MaT€MaTUKH, IEHHOCTHBIM OTHOILICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MATEMAaTUYECKOW ILIKOJIBI,
K HUCIOJb30BAHMIO 3TUX JOCTIKEHUW B JPYrMX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEU POCCHUICKOTO HapO/a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, ATUYECKOTO  IOBEIACHUS,
CBA3aHHOIO C IMPAKTUYECKUM MPUMEHEHUEM JOCTUKEHU HAYKHU U IEATEIIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUMBOTO OYyIIEro.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKIIIOYAs 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pelIeHui, paccyXIeHU;
BOCIIPUMMYMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM pa3InuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS NPHUMEHSIThH MaTEeMaTHYEeCKHUE 3HAHUS B
WHTEpECcax 370pOBOTO U OE30MacCHOTO 00pasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBBIO (370pOBOE MUTAHME, COATAHCUPOBAHHBIN PEKUM 3aHATHU U

OTJIbIXA, perynspHas ¢busnyeckas aKTUBHOCTb); (bu3rUecKoro
COBEPILIEHCTBOBAHUA, npu 3AHATHUAX CIIOPTUBHO-03/10POBUTEIILHOM
NESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IEHHOCTH TPYIOJIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  OpodecCUOHAbHONW  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKON U €€ MNPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oymymedr mpodeccud U Peali30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUTAHBI



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTuyeckoMy OOpa3oBaHHUIO W
caM000Opa30BaHMI0 Ha TMPOTSHKEHUHM BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUHU NMPAKTUYECKUX 3a/1a4 MaTEMATUYE€CKOM HAPABICHHOCTH.

JKOJI0TrHYeCKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTUYECKON KYJIBTYpbl, MOHWMAaHUEM BIUSHUS
COI[MAJIbHO-D)KOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOIHOW M COLIMATBHOMN
Cpelbl, OCO3HAHMEM TJIOOAJbHOTO  XapakTepa JKOJOTHYECKUX  MpolIieMm;
OpPUEHTAIME Ha MPUMEHCHUE MATEMAaTUYECKHWX 3HAHWM Ui PELICHUS 3a7ad B
005acTH  OKpYXKarIlIel cpenbl, IUIAHUPOBAHUS TMOCTYIIKOB U OIEHKU UX
BO3MOXKHBIX MOCJEACTBUM ISl OKPYKAIOIIEN CPEJIbI.

LleHHOCTH HAYYHOTI'O MO3HAHUS:

c(hopMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKHW U  OOIIECTBEHHOM MPAKTUKH, [MOHUMAaHUEM
MaTeMaTHYeCKON HayKh KakK CQepbl YeOBEUYECCKOW eATEeTbHOCTH, JTAloB €&
pa3sBUTUS W 3HAYUMOCTU JUISl PA3BUTHs LUBWIM3ALMU;, OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTeMaTU4eCKOM KyJbTypOM KakK CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYK) M HCCIEAOBATENBCKYIO AEATEIBHOCTD
VH/IMBU]IyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHbIe pe3yJabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«Maremaruka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALbHLIMU — KOMMYHUKAMUGHbIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  Vwuueepcanvhvie  noznagamenvHvle  Oelicmeus,  0becneyusam
Gopmuposanue 0a308bIX KOSHUMUBHLIX Npoyeccos oobydarouuxcsi (oceoenue
Memo008  NO3HAHUA  OKPYHCAW,e20  Mupa,  NpuMeHeHue  J102UYECKUX,
uccne008amenbCKux onepayuti, yMmeHut pabomams ¢ uHgopmayueti).

ba3zoBble Jloruyeckue 1eicTBUs:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEeMaTUYECKUX
00OBEKTOB, TOHATUN, OTHOIICHUN MEXAy MOHATUAMU;, (OPMYIUPOBATH
OmpeNeNieHus]  TOHSATUN, YCTAHABJIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(pUKanuy, OCHOBaHMUS Il OOOOLIEHUS M CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAIN3;

e BOCIpPUHUMATh, (POPMYIUPOBATH U  TPEOOPA3OBBIBATL  CYXKIACHUS:
YTBEPIUTEIbHBIE W OTpULATENbHBIC, €IUHUYHBIE, YacTHbIE U OOIIHUE;
YCJIOBHBIE;

e BBISIBISATH  MaTeMaTUYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
MpoTUBOpeurs B (akTax, [aHHBIX, HAONIONEHUSX W YTBEPKICHHSIX;



npenjaratb  KpUTepUM Ui BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEU U,

e JIeTIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3AKITIOUCHHH 110 aHAJIOTUH;

e TIPOBOJUTH CaMOCTOSITEITEHO JI0Ka3aTeNbCTBA MaTeMaTHU4eCKUX
yYTBEPKJEHUN (MpAMBbIE U OT MPOTUBHOIO), BRICTPAUBATh apryMEHTAIIHIO,
NPUBOJIUTL TIPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBECHHBIC
CYXKJICHUS Y BBIBOIBI,

e BHIOMpaTh cHoco0 pemeHus ydyeOHOW 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpATh HauOoliee TMOAXOAAIMMA C Yy4ETOM
CaMOCTOATENLHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareibckue aeicTBUs:

e JCMOJB30BATh BOMPOCH KaK MCCIIEOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH, (PUKCHUPYIOIIME MPOTHBOpPEYHE, MpodiIemy,
yCTaHaBIMBaTh  HMCKOMOE W  JaHHOe, (GOpPMHUPOBATh  THIIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3UIIMIO0, MHEHHE;

e TIPOBOJUTH CaMOCTOSITENTEHO CTUTAHUPOBAHHBIN AKCIIEPUMEHT,
HCCIIEJIOBAHWE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
oObeKTa, SIBICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMH, SIBICHUSIMHU, MTPOLIECCaAMU;

e CaMOCTOSTENHHO (POPMYIUPOBATH 000OIIEHUS M BBIBOABI MO pe3yabTaTaM
MPOBEAEHHOTO HAOIONCHUSA, HMCCIENOBAaHUS, OIIEHUBATh TOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIBTaTOB, BBIBOJAOB U 0000IICHUIA;

e IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TPOIECCA, a TaKKe BBIJIBUTATH
MPEIIOJIOKEHUSI O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora c undgopmanuei:

e BBIBIATH NCPUITUTHI MHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOTIPOC U JISI pEIICHUS 3a]1a9H;

e BHIOMpaTh WHGOPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OpPMAIUIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHNUS,

e CTPYKTypHpOBaTh WH(OPMAIHIO, TIPEICTABIATE €€ B PA3IHMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUyueCcKH;

e OIICHUBAThH HaAEKHOCTD uHbOpMaLIUH 1o CaMOCTOSITENIbHO
c(hOpMYITMPOBAHHBIM KPUTCPHUSIM.

2)  VYuueepcanvnvie  Kommynuxamuemuwle  Oetlicmsus,  obecnedusarom

CchOpMUPOBAHHOCTNL COYUATLHBIX HABLIKOG 00)YAIOUJUXCS.

OOmenue:



BOCHPUHUMATh U (YOPMYIUPOBATH CYKJEHHUS B COOTBETCTBUHU C YCIOBUSIMU
U UeIsIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTb CBOIO TOUKY
3pEHHUS] B YCTHBIX M NHMCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO XOIY
peneHns 3a1a4i, KOMMEHTHPOBATh MTOJIYYEHHBINA PE3YJIbTAT;

B XO7ie OOCYX/I€HU 3a7aBaTh BOIPOCHI 110 CYIIECTBY OOCYX/1aeMOI TEMBI,
npoOJieMbl, pelraeMoil 3aJjaud, BbICKa3bIBaTh WJIEH, HallEJIEHHBIE HA TTOUCK
pElIEHNs; COIOCTABIISITh CBOM CYXIEHUS C CYXKACHUSMH JIPYyTHX
YYaCTHUKOB JMajora, oOHapyKMBaTh pa3MuMe M CXOJACTBO MO3ULIUN; B
KOPPEKTHOH opMe GOopMYIHPOBATH PA3HOITIACHS, CBOU BO3PAKECHHUS;
IPEACTABIATh  pEe3ynbTarbl  peleHus  3aJadd,  OKCIIEpUMEHTA,
UCCJICIOBAaHUs,  MPOEKTa;  CaMOCTOSTENBHO  BbIOMpaTh  (opmar
BBICTYIJIEHUS C YUYETOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayTUTOPUH.

CorpyaiHuvecTBo:

3)

MOHUMATh W UCIIOH30BaTh MPEUMYIIIECTBA KOMAaHITHON ¥ MHIUBHUIYaIbHOM
paboThl TpU pElIeHUH Y4YeOHBIX 3a7a4; MPUHUMATH IEJIb COBMECTHOM
JCSITENbHOCTH, IUIAHUPOBaTh OPTaHM3AIMIO COBMECTHOW  paboTHI,
pacmpenensaTh BHIBI padOT, IOTOBapUBaThCH, OOCYKIaTh TMPOIECC U
pe3yabTar paboThl; 0000IaTh MHEHUST HECKOJIBKUX JTIOMICH;
y4acTBOBATh B IPYyMIOBHIX (hopmax paboThl (00CyX1eHUsI, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMBI» W HWHBIC); BBINOJIHATH CBOIO YacTh pabOTHI U
KOOPIMHHUPOBATh CBOM JCHCTBHUS C JIPYTUMH 4YICHAMH KOMAaH/IbI;
OIICHMBATh Kauye€CTBO CBOETO BKJIAJa B OONIMH MPOIYKT IO KPUTEPHSIM,
chopMyITUpOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

Vuusepcanvuvle  pezynamueHuvle Oeticmeus, obecneuusarom

Gopmuposarue CMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.
Camoopranuszanus:

COCTaBJIATH TUTAH, aJITOPUTM PEIICHUS 3a]1aud, BRIOMPATH CIIOCO0 PEIICHUS
¢ Y4€TOM NMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHpopManum.

CaMOKOHTPOJIBb:

BJIAJCTh HAaBbIKAMHM IIO3HABATEIILHOM peQIeKCUU KaK OCO3HaHUS
COBEPIIIAEMBIX JIECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJBTATOB;
BIAJCTh CHOCOOAMH  CAMOTMPOBEPKH, CAMOKOHTPOJISI TMpolecca W
pe3yJibTaTa pelIeHUs] MAaTeMaTUYECKOM 3a/1a4H;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHUU
3a7aul, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, IAHHBIX, HAWJIEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHUMBaTb COOTBETCTBUE pE3yJbTara LEIM U YCIOBUSAM, OOBSICHSTH
IIPUYUHBl JTOCTW)KCHUSA WU HENOCTMIKEHUs pEe3YylbTaroB JEATEIIbHOCTH,
HAXOJIUTh OIMIMOKY, 1aBaTh OLUEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbI
10 KITACC

OnepupoBaTh NOHATUSAMU: TOUKA, IpsIMasi, MIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHM W CIEACTBUS M3 HUX MPU PEIICHUH
reOMETPUYECKHX 33]1a4.

OnepupoBarh MOHATUSAMU: NMAPAIIICIBHOCTh U TEPIEHAUKYISIPHOCTD MPSAMBIX
Y IJIOCKOCTEH.

KnaccuduimpoBate B3aMMHOE pacHoOOKEHUE NPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHATHSAMU: JBYI'PAaHHBIA Yroj, TpaHd JBYTPAHHOIO YIvia,
pedpo IBYIpaHHOIO yIVIa; JMHEMHBINA yroj ABYI'PAHHOIO yIVIa; TpajaycHas Mepa
JBYTPaHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIbIM W HEBBITYKJIbIA
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOI'PaHHHUKA, IPABUIIbHBIII MHOTOTPaHHUK.

Pacnio3naBarb OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (IHMpamMuaa; MpU3Ma,
IPSIMOYTOJIBHBIN MapajielenuIe, Kyo).

KnaccuduumpoBatb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS A
KJaccu(uKauy (BBIIYKJIbIE M HEBBINYKJIbIE MHOTOIPAHHHUKHU; [PABUJIbHBIE
MHOTOTPAHHUKH; NPSMbIE U HAKIIOHHBIE IPU3MBI, IAPAJUIEIICTIUIIEIbI).

OnepupoBarh NOHATUAMU: CEKYIIAsl JIOCKOCTh, CEUEHNE MHOTOTPaHHHUKOB.

OOBSACHATH NPUHILIMITBI TOCTPOCHUS CEYEHUM, UCTIOB3YSI METOJ, CJIEOB.

Crpouth ce4eHHs] MHOTOIPAaHHHUKOB METOJOM  CJIEIOB, BBINOJHSATH
(BBIHOCHBIE) IIJIOCKHE YEpPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHH3Y.

Pemare 3a1aun Ha HaXOXKIEHHE T€OMETPUUECKUX BEIMUYMH 110 00pa3laM Wiu
aNropuT™MaM, NPHUMEHsSI M3BECTHbIE AHAJIUTHUYECKHE METOJbl MpU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKUX 3a/7a4 HA BBIYMCICHUE PACCTOSSHUN MEXKIY JByMs
TOYKaMH, OT TOYKH JO MpsAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpELIMBAOIUMUCSA MTPSMBIMHU.

Pemare 3a1aun Ha HaXOXKIEHHE T€OMETPUUECKUX BEIMUYMH 110 00pa3LaM Wiu
aNropuT™MaM, NPHUMEHsS M3BECTHbIE AHAJIUTHUYECKHE METOIbl MpU PEIICHUH
CTaHJAPTHBIX  MAaTEMaTHYECKUX 3aJad HA  BBIYUCIEHHE YIJIIOB  MEXIY
CKPEUIMBAIOIIMMHUCA NPSIMBIMH, MEXAY TMpPSAMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, JBYT'PAHHBIX YIJIOB.



Boruncnsate 00bEMBI U MIIOMIAAN MOBEPXHOCTEW MHOTOIPAHHUKOB (IIpU3Ma,
nupaMuja) € TOpUMEHEHUEeM (OpMyN; BBIYMCIATH COOTHOIIEHHS  MEXAY
IUIOLIAASIMU TOBEPXHOCTEN, 00bEMaMU MOJOOHBIX MHOTOIPAHHHUKOB.

OneprpoBaTh MNOHATUSAMH: CHMMETPUS B MNPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh U MHTEPIPETHPOBATh HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTh reomeTpuueckue QaxKThl ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANoararolux HECKOJIbKO 1IaroB PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IpumeHaTs Ipocrenmme IIpOrpaMMHBIE cpelcrBa 51
JJIEKTPOHHO-KOMMYHUKAIlMOHHBIE CUCTEMBl MPU PELICHUU CTEPEOMETPUUYECKUX
3azad.

[IpuBoguTs mNpUMEPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
YKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJIyYEHHBIE 3HAHUSA HAa IPAKTUKE: aHAJINU3UPOBATh peEajbHbIC
CUTyallUM W IIPUMEHATh HU3YYCHHBIE IIOHATHUS B IIPOLIECCE IMOUCKA PEIICHUS
MareMaTH4ecku C(HOpPMYIUPOBAaHHOW MpoOIeMbl, MOJEIUPOBATH pealbHbIE
CUTyallud Ha s3bIKE TE€OMETPHUH, MCCIEAOBATh IIOCTPOCHHBIE MOIEIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUIA U TEOpeM, arrmapara ajareOpsl; pemarb
IIPAKTUYECKUE 3a]1a4H, CBSI3aHHbIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYMH.

11 KJIACC

OnepupoBaTh MOHATHSMH: IMJIMHAPUYECKAs IOBEPXHOCTb, OOpasylouue
MWIMHAPUYECKONM  TMOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKass  IOBEPXHOCT,
oOpa3ytolue KOHUYeCKOH TOBEPXHOCTH, KOHYC; chepruuecKas MOBEPXHOCTb.

Pacno3naBars Tena BpaiieHus (IUIMHAP, KOHYC, cdhepa U map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpallleHUsI.

Knaccudummposats B3aiMHOE pacioyiokeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMeHTa; LIApOBOM CIIOM, OCHOBAHHME IIAPOBOTO CJOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00bEMBI M IUIOHIANM  TOBEPXHOCTEH Ten  BpallleHus,
TE€OMETPUYECKUX TeJl C IPUMEHEHHEM (POpMYIL.

OnepupoBaTh TOHSATUSIMU: MHOTOTPAHHMK, BIMCAaHHBIH B cdepy
OMHCAaHHBIM OKOJO cdepsl; cdepa, BOHUCAHHAS B MHOTOTPAHHUK WIW TEJO
BpaIleHusl.



Boraucnarh COOTHOIIGHHS] MEXY IUIOIMIAASMU TOBEPXHOCTEH M 0ObEMaMu
MOAOOHBIX TEI.

N300pakaTte u3ydaemble (GUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BoImonHATh (BEIHOCHBIE) IIOCKHE YEPTEKHU U3 PUCYHKOB IMTPOCTHIX 00BEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TCJI BpAIICHUS.

W3Bnekarb, HMHTEPIPETHUPOBATH W NPEOOPA3OBBIBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OrnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhIMTONHATE  IEHCTBHSI  CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00JIIaIOT.

[TpumeHATh paBUIO MapajuIeIenuIeaa.

OrneprpoBaTh MOHATHAMU: JCKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOPaMH, CKaJIIPHOE MPOU3BEIACHUE BEKTOPOB, KOJTMHEAPHBIC M KOMILUIAHAPHBIC
BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M TIPOU3BEACHHUE BEKTOpPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOHM3BEACHHE, PACKIAIbIBaTh BEKTOP IO JIBYM
HEKOJUTMHCAPHBIM BEKTOpaM.

3a/aBarh MIOCKOCTh YPaBHEHHUEM B JICKAPTOBOW CHCTEME KOOP/IMHAT.

[IpumeHaTy reoMeTpudeckue (aKThl I PEIICHHS CTEPEOMETPUUCCKHUX
3a/1a4, MPEAToIararoiX HECKOJIbKO IIAroB PEIICHUS, €CIN YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOHU (popme.

Pemarp  mpocreiinmme  reoMeTpuyeckHWe  3ajadyd  Ha ~ IPUMCHCHUE
BEKTOPHO-KOOPJMHATHOTO METO/A.

Pemare 3amaun Ha J0Ka3aTeIbCTBO MaTEeMaTHYECKHUX OTHOIIEHHH H
HaxXOXKJICHUE T€OMETPUUYSCKUX BEIIMYMH 110 00pasaM WA aJropuTMaM, IPUMEHSS
W3BECTHBIC METOBI IIPU PEIICHUN CTAaHJIAPTHBIX MAaTeMaTHICCKUX 3a7ad.

[TpumeHsTH IpOCTEHIINe IPOrpaMMHbBIC cpencTBa u
AEKTPOHHO-KOMMYHUKAIIUOHHBIE CHCTEMBl TIPH PEHICHUU CTEPEOMETPUUICCKHUX
3aj1a4.

[IpuBoauT, TpHMEPHI MAaTEMATHUYCCKHUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HH, Paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBIE 3HAHUS HA TPAKTUKE: aHAJU3UPOBATh pPEaIbHBIC
CUTyallul W TIPUMCHSTh W3yYCHHBIC IOHATHS B TMPOIECCE TIOWCKA PEIICHUS
MaTeMaTH4eckKu CPOPMYIUPOBAHHONW TMPOOJIEMBI, MOMIEITUPOBATH PEATbHBIC
CUTyalldd Ha S3bIKC TEOMETPUM, HCCJICAOBATh IIOCTPOSCHHBIC MOJEIH C



UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUIA U TEOPEM, amrmapara aareOpsl; peniarhb
IIPAKTUYECKUE 3a]1a49H, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne HaumeHoBaHue pa3aesioB U TeM
n/n NPOrpamMMbl
Beenenue B crepeomeTpurro

[IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE.

[TapamienbHOCTB NPSMBIX U INIOCKOCTEN
[leprieHAMKYAAPHOCTD MPSIMBIX U
IIJIOCKOCTEMN

4 Vbl MeXly TPSIMBIMH M TJTIOCKOCTSIMH

5 MHororpaHHuKu

6 OO6BEMBI MHOTOTPaHHUKOB

7 [ToBTOpEeHuE: ceueHMsl, PACCTOSTHUS U YIIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Koan4yecTBo yacoB

Bcero

10

12

12

10

11

68

KoHTpoabHbI
e padoThbI

IMpakTnyecku
e padoThbI

JIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/IbHbIEC

pecypcbl

bubnuoreka [IOK

https://m.edsoo.ru/1¢209¢e3
7

bubmuoreka [IOK

https://m.edsoo.ru/1¢209¢e3
7

bubaunoreka [IOK

https://m.edsoo.ru/1¢209¢3
7

bubnuoreka [IOK
https://m.edsoo.ru/1¢209¢3
7

bubnnoreka [IOK
https://m.edsoo.ru/1¢209¢e3
A

bubmuoreka [IOK

https://m.edsoo.ru/1¢209¢e3
7

bubaunoreka [IOK

https://m.edsoo.ru/1¢209¢e3
7



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




11 KUIACC

HaumeHoBaHMe pa3iesioB U TeM
NporpamMMbIl

Ne i/

Tena BpamieHus

2 O0BEMBI Tell

3 BexTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE

[ToBTOpenue, 06006MICHNHE,
cucTeMaTu3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

KoanuecTBo yacoB

Bcero KoHTpo/IbHbBI
e padoTbI
12
> 1
10 1
7 1
34 3

IIpakTuyecku
e padoTbI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypcbl

bu6muoreka [IOK
https://m.edsoo.ru/1¢209¢3
7

bub6moreka [IOK
https://m.edsoo.ru/1¢209¢e3
7

bubaunoreka [IOK

https://m.edsoo.1u/1¢209¢3
7

bu6muoreka [JOK

https://m.edsoo.ru/1¢209e3
7



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




INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

. Tema ypoka

OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKA, MpsAMas, IIIOCKOCTbh,
npoctpancTBo. [IpaBuna
1 M300pakeHNs Ha PUCYHKaX:
M300paKEeHUs TUIOCKOCTEH,
napaijiesIbHbIX MPSIMBIX (OTPE3KOB),
CepeAMHbI OTpe3Ka
ITonsaTHA: nepecekaromuecs
2 IUIOCKOCTH, NIEPECEKAIOLTUECS
npsiMast ¥ II0CKOCTh
[onsaTtus: nepecekaromuecs
3 IUIOCKOCTH, IIEPECEKAOLIUECS
npsiMasi ¥ IJI0CKOCTh
3HAaKOMCTBO C MHOTOI'PaHHUKaMH,
N300paKeHHe MHOTOTPAHHUKOB Ha
pPHUCYHKAaX, Ha IPOEKIIMOHHBIX
yepTeKax

HavanbHbie cBeneHus o kyoe u

5 nupamuzie, UX pa3BEPTKU U MOJIEIIH.

Ceuenus MHOI'OI'PaHHHUKOB

KoanuyecTBo yacoB

Bcero

KoHTpoJbHbBI
e padoThbI

IpakTnyecku
e padoTbI

Jlara
H3y4YeHUu
|

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcbl

bubnuoreka [IOK

https://m ru/a

bubaunoreka [IOK
https://m.edsoo.ru/2d8a9¢99

bubmoreka [IOK
https://m.edsoo.ru/db685e73

bubmoreka [IOK
https://m.edsoo.ru/a63959ed

bubanoreka [IOK
https://m fi


https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

10

11

12

HauanbHbie cBefenust o Kkyoe u
MMUPAMUIE, UX PA3BEPTKU U MOJICIIN.
CeyeHnst MHOTOTpaHHUKOB

ITousarue 06 akCHOMAaTHYIECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHH U
CIIEICTBUS U3 HUX

[Tonsatue 06 akcCHOMaTHYECKOM
IOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

[Tonsatue 06 akcuoMaTn4eCcKOM
MOCTPOECHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

ITonsatue 06 akCMOMaTHYECKOM
IOCTPOCHUHU CTCPCOMCTPUHU:
AKCHUOMBI CTCPCOMCTPHUU U
CIICACTBUA N3 HUX

B3aumHoe pacnonoxeHue npsiMbIX B
IIPOCTPAHCTBE: MepeceKaoIuecs,
napaJuieNbHbIe U CKPEIIMBaOIIUECs
psIMbIE

[TapamienbHOCTD NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:!
NapaJIjIeNIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE; NapaJIEIbHOCTh
TPEX NPAMBIX

bubanoreka [IOK
https://m ftd32

bubanoreka [IOK
https://m.edsoo.ru/OccScéfe

bubaunoreka [IOK
https://m.edsoo.ru/239¢8cb4

bubmuoreka [IOK
https://m.edsoo0.ru/65¢6b106

bubmoreka [IOK
https://m.edsoo.ru/258fc245

bubmoreka [IOK
https://m.edsoo.1ru/1a252016

bubmuoreka [IOK
https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

13

14

15

16

17

18

19

20

21

22

23

[TapamienbHOCTD NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapanneasHOCTh NPSIMOU U
TIOCKOCTH

VYIuel ¢ COHANPaBICHHBIMU
CTOpOHaMU

Yron Mexny npssMbIMHU B
MIPOCTPAHCTBE

Yron mexay npsIMbIMH B
MIPOCTPAHCTBE

[TapamienbHOCTB MIIOCKOCTEM:
napaJuleJbHbIE III0CKOCTH
CBoiicTBa napaiesbHbIX
IIJIOCKOCTEN

[Ipocreiimme npocTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTU: TETPA3p,
KyO, mapasuiesieIuIe]t

ITocTpoenue ceuennit

ITocTpoenue ceuennii

KonTponbHas paboTa 1o teme
"IIpsiMble U TJIOCKOCTH B
npoctpancTse. [lapannensHoCTh
MPSAMBIX U IUIOCKOCTEMR"
[leprieHIUKYJIAPHOCTD IPSIMOM U
IUIOCKOCTH: NEPIEHANKYIIIPHBIE
MIpsIMbIE€ B IPOCTPAHCTBE

bubanoreka [IOK
https://m.edsoo.ru/ee1d19b9

bubnuoreka [IOK
https://m.edso00.ru/9f4071b9
bubmoreka [IOK
https://m.edsoo.ru/fe733862
bubanoreka [IOK
https://m.edsoo.ru/2935a9a0
bubmnoreka [IOK
https://m.edsoo.ru/2e18255
bubmoreka [IOK
https://m.eds00.1ru/e504d656

bubanoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6muoreka [IOK

https://m.edsoo.ru/1d434d0f
bubanoreka [IOK
https://m.edsoo.ru/ec26feSd

bubnuoreka [IOK
https://m.edsoo.ru/9a0a9%e56

bubaunoreka [IOK
https://m.edsoo.ru/b19f6asd


https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

24

25

26

27

28

29

30

31

32

33

[IpsimMble napayienbHble U
MIEPIEHUKYIISIPHBIE K INIOCKOCTH

HpHMLIC napaJijiCJIbHbIC U
NCPpUCHANKYIAPHBIC K INIOCKOCTU

[Ipu3Hak nepneHuKyaIspHOCTH
IpSIMOM U TTIOCKOCTH

[Ipu3Hak nepneHIuKyaIspHOCTH
MpsIMOM U TIOCKOCTHU

Teopema o npssmMon
MEPIEHIUKYJIIPHOM IIOCKOCTH

Teopema o npsamoit
NEePIEeHIUKYISPHON MITOCKOCTH

Teopema o npsamoit
NEePIEeHIUKYISIPHON MITOCKOCTH

[IeprieHquKyIIsIp ¥ HAKJIOHHBIE:
pacCTOsIHUE OT TOYKHU 10 INIOCKOCTH,
paccTostHUE OT IIPSIMOM 10
IUIOCKOCTH

[lepnennukynsip U HaKJIOHHBIE:
pPacCcTOssHUE OT TOYKH J0 MJIOCKOCTH,
paccTostHUE OT MPSIMOit 10
IJIOCKOCTH

[lepnennukynsip U HaKJIOHHBIE:
pPaccTOsTHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMOM 710
MJIOCKOCTH

bubaunoreka [IOK
https://m 11
bubmuoreka [IOK
https://m a545966
bubmuoreka [IOK
https://m.edsoo.ru/f85bfc46
bubanoreka [IOK
https://m.edsoo.ru/79165d1
3

bubmuoreka [IOK
https://m.edsoo.ru/635¢5087
bubmuoreka [IOK
https://m.edsoo.ru/bd374518
bubanoreka [IOK

https://m.edsoo.ru/7d18834
b

bubnuoreka [IOK
https://m.edsoo.ru/33¢477d3

bubmoreka [IOK
https://m.edsoo.ru/66fefadd

bubmoreka [IOK
https://m.edsoo.ru/aSb7b8e3


https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3

34

35

36

37

38

39

40

41

42

43

44

[IeprieHuKyIIsIp ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKH JI0 TITIOCKOCTH,
paccTOsIHUE OT MPAMOIL 10
IUIOCKOCTH

VYIubl B IPOCTPAHCTBE: YIOJI MEKIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yroi, JUHEHHBIN YIoJl
JBYTPAHHOTO yIvla

JIByrpaHHBIN yroJjl, TMHEWHBIA YTOJ
JIByTPaAHHOTO yIvia
[leprieHIUKYJIAPHOCTD IIJIOCKOCTEM:
pU3HAK NEPIEHIUKYISIPHOCTH
JBYX IIJIOCKOCTEH
[lepnieHIMKYIAPHOCTD IIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH
JIByX IUIOCKOCTEN
[TepneHAUKYISIPHOCTD TIJIOCKOCTEM:
IPU3HAK NEPIECHIUKYISIPHOCTH
JIByX IUIOCKOCTEN

Teopema o TpEX meprneHIuKyaIpax

Teopema 0 TpEX NMEPIICHAUKYIIAPAX

Teopema o TpEX NepneHIuKyIsIpax

Konrtponbshas padora nmo remam
"IlepnieHIUKYIAPHOCTD IPSIMBIX U

bubanoreka [IOK
https://m.edsoo.ru/dbee22bc

bubanoreka [IOK
https://m.edsoo.ru/6b61b2b
4

bubmuoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bubmuoreka [IOK
https://m.edsoo.ru/c7c777ed

bubnuoreka [IOK
https://m 2

bubmuoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bubmoreka [IOK
https://m.edsoo.ru/ba75dc57

bubmoreka [IOK
https://m.edsoo.ru/e4972cdc
bubmoreka [IOK
https://m.edsoo.ru/52188a7d

bubmoreka [IOK
https://m.edso0.ru/91246736

bubmoreka [IOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

45

46

47

48

49

50

51

I0CKoCTeN" 1 ""YIIIbl MEXKIY
MPSIMBIMU U TUIOCKOCTAMH"

[ToHsiTHE MHOTOTpaHHMKA,
OCHOBHBIC 3JICMCHTHI
MHOTI'OI'paHHHKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHUKH
pa3BEPTKA MHOTOTPAHHUKA

[Ipu3ma: n-yronapHasi mpu3Ma; rpaHu
Y OCHOBaHUs IPU3MBL; IpsIMast U
HaKJIOHHAS IPU3MBI; OOKOBas U
II0JIHASl IOBEPXHOCTh MIPU3MBI

Hapannenennnen, HpHMOYl"OJ'IbHBIfI
napaJuIeJICImiea u €ro CBOICTBa

[Inpamuia: n-yroapHas nupamMuia,
IPaHU ¥ OCHOBAaHME IMUPAMHU/IBI;
OOKOBas U MOJIHAsI TIOBEPXHOCTh
NUpaMubl; IPaBUIIbHAS U
yCced€HHas mupamuaa

[TpaBuiibHBIE MHOTOTPAHHHUKH:
HOHSTUE PaBHIBHOTO
MHOTOTPaHHUKA; IPaBHIIbHAS
IpH3Ma U MPaBUIIbHAS TUPAMU/IA;
NpaBWIbHAS TPEYTOJbHAS MUPaMuUIa
Y TIPAaBUJIbHBIN TETpasap; KyO
[IpeacraBnenue o MpaBUIBHBIX
MHOTOTPaHHHKAX: OKTaIP,
JOIEKAIP U UKOCAIIP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEJIBHO TOUKH,

bubnuoreka [IOK
https://m.edsoo.ru/2d24e873

bubaunoreka [IOK
https://m.edsoo.ru/b4ad63ad

bubmoreka [IOK
https://m.edsoo.ru/8a7be683

bubmoreka [IOK
https://m.edsoo.ru/fblcd0as

bubmoreka [IOK
https://m.eds00.1u/074c8865

bubmuoreka [IOK
https://m.edsoo.ru/a0fddSbf

bu6muoreka [IOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55

56

57

58

59

MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B TUpaMHJIaX,
HapaJyIeNIeUIEeAax, IPaBUIbHBIX
MHOTOTPAaHHHKAX

Brruncnenue 35eMeHToB
MHOTOTPaHHHUKOB: pEOpa,
JIMarOHaJu, YIIIbl

[Tnomans 60KOBOH MOBEPXHOCTH U
TIOJIHOY ITOBEPXHOCTH NPSIMOU
IIPU3MBI, IUIOIIA/1b OCHOBAHM,
TeopeMa 0 GOKOBOH TTOBEPXHOCTH
MPSIMOM IPU3MBI

[Tnomans G0KOBOI MOBEPXHOCTH U
[IOBEPXHOCTH IIPABUIIBHOU
UpaMubl, TEOPEMa O IUIOLAAN
OOKOBOI OBEPXHOCTU yCEUEHHON
MIAPaMHU/IbI

KonTponbHas pabota 1o reme
"MHororpaHHuKH"

ITonsatue 00 00BEME

O06BEM nupaMuIsl

O0BbEM MUpaMuIbI

O0BEM MUpaMHuIbI

bubnuoreka [IOK
https://m.edsoo.ru/6¢cdbecef

bubmoreka [IOK
https://m.edsoo.ru/37d8415
7

bubmuoreka [IOK
https://m

bubmuoreka [IOK
https://m.edsoo.ru/a95f5c04

bubmoreka [IOK
https://m.edsoo.ru/7ad0020b

bubmuoreka [IOK

https://m.edsoo.ru/235171b
3

bubmuoreka [IOK
https://m.edsoo.ru/f47dfefd
bubmoreka [IOK
https://m.eds00.1ru/79¢10312



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312

60

61

62

63

64

65

66

67

68

O0BEM MUpaMuIbI

O06BEM pU3MBI

O6BEM pU3MBbI

O0BEM MPU3MBI

KonrtponpHas paborta o reme
"OO0BEMBI MHOTOTPAHHUKOB"
[ToBropenue, 06001IeHNE
CHCTEMaTU3aLUs 3HAHUM.
[TocTpoenue ceuenuii B
MHOTOTpaHHHKE

[ToBropenue, 06001IeHIE
cucTeMaru3anus 3HaHuH.

Brpluucnenue paccTossHUN: MEXKIY

ABYMA TOYKaMH, OT TOUKHU O

MPSAMOM, OT TOYKH A0 IUIOCKOCTH,

MCKIY CKPCIIMBAOIIUMHUCA
IpsAMBIMHA

Wroroast koHTpoJsIbHAsE paboTa

[ToBropenue, 06001meHNE
CHUCTEMaTU3aLlMsl 3HAHUN.
Brruncnenue ynios: Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMH,
MEXy IPSIMOM U IJIOCKOCTBIO,

bubmoreka [IOK
https://m.edsoo.ru/2faade3f
bub6moreka [IOK
https://m.edso0.ru/7985360
8

bubanoreka [IOK
https://m.edso00.1ru/1e053890
bubmuoreka [IOK
https://m.edsoo.ru/482d3151

bubanoreka [IOK
https://m.edsoo.ru/28a6573¢

bubmuoreka [IOK
https://m.edsoo.ru/098bedad

bubnuoreka [IOK
https://m.edsoo.ru/f7792ba9

bubmuoreka [IOK
https://m.edso00.ru/b9146bcO

bubanoreka [IOK
https://m.edso0.ru/56765¢8b


https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

JIByTPAHHBIX YIVIOB, YITIOB MEXY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

68



11 KUIACC

Tema ypoka

Cdepa u map: ueHrp, paauyc,
JMaMETD; TUIOIIA b IIOBEPXHOCTH
cdepsl

B3aumHoe pacnionoxkenue chepsl
Y TUTOCKOCTH; KacaTeIbHast
TUIOCKOCTH K cepe; Tiomaib
chepnr

N3ob6paxenne chepsl, mapa Ha
mockocTu. CedeHus mapa

[unuuapudeckasi HOBEPXHOCTb,
o0pa3yroine WIHHIPUYECKOMI
MOBEPXHOCTH, OCh
HHHHHﬂqueCKOﬁ IOBEPXHOCTHU

HunuHap: ocHOBaHUS ¥ OOKOBast
MOBEPXHOCTh, 00pa3ymoias 1 och;
IUIOIIAAs OOKOBOH M IIOIHOM
MMOBEPXHOCTH

N3o0pakenne mumHIpa Ha
wiockocTu. Pa3Béprka nunmnmapa.
Ceuenust nUIUHApPA (MTIOCKOCTHIO,
napajieabHON Win
NIEPIEHIUKYIISIPHON OCH
LHUAJTUHIPA)

KoaundecTBo yacos

Bcero

KoHTpoJbHBI
e padoTbI

[MpakTnyecku
e pabdoTbI

Jlara
H3y4YeHH
s

JJIeKTPOHHbIE

undpoBbie
oOpa3oBareJibHbIE

pecypcbl

bubmuoreka [IOK
https://m.edsoo0.ru/0341bc2b

bubmuoreka [IOK
https://m.edsoo.ru/bed12a43

bubmuoreka [IOK
https://m.edsoo.ru/bc15{712

bubanoreka [IOK
https://m.edsoo.ru/6054b8¢c1

bubmuoreka [IOK
https://m.edsoo.ru/188f6216

bubmoreka [IOK
https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

10

11

12

13

14

15

Konunueckas moBepxHoOCTBb,
o0pa3yromire KOHUIeCKOM
ITOBEPXHOCTH, OCh U BEPILIHHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepInHA,
o0pa3yromas U 0Ch; IO
OO0KOBOM U MOJTHON OBEPXHOCTHU
VYceu€HHBIN KOHYC: 00pa3ytoIue 1
BBICOTA; OCHOBAHHUS ¥ OOKOBast
MTOBEPXHOCTH

N3o0pakeHune koHyca Ha
IUIOCKOCTH. Pa3BépTka KoHycCa.
Ceuenust koHyca (TNIOCKOCTHIO,
NapajuleIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO, MPOXOIAILEH Uuepe3
BEPILUHY)

KomOuHarus ten BpaieHus u
MHOTOTPAaHHHUKOB

MHororpaHH#K, OMCAHHBIN
okoso cepsr; chepa, BliMCaHHAS B
MHOTOTPaHHUK WJTU B TEJIO
BpaIlICHUS

[TonsiTre 06 06BEMe. OCHOBHBIC
CBOICTBa 00BEMOB TEI

O06béM MIIMHIpa, KOHyCa

O06béM mapa u iomaab chepbl

bubanoreka [IOK
https://m.edsoo0.ru/c94ba09b

bubmoreka [IOK
https://m.edsoo.ru/897dd3b
2

bubanoreka [IOK
https://m.edsoo.ru/1468bab3

bubmuoreka [IOK
https://m.edsoo.ru/Obde1be8

bubmoreka [IOK
https://m.edsoo.ru/3cefl0eS

bubnuoreka [IOK

https://m.edso0.ru/0b13615
8

bubmuoreka [IOK
https://m.edso00.ru/26a03fb7
bubmuoreka [IOK
https://m 1

b

bubmoreka [IOK
https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

16

17

18

19

20

21

22

23

24

[Tomo6HBIEC TENa B TPOCTPAHCTRE.
CoOTHOIIICHUS MEXKTy TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMaMHU
MOAOOHBIX TET

KonTponbhas paboTa 1mo remam
"Tena Bpamenus" u "O6beMbI

Ten"

BekTop Ha IIIOCKOCTH U B
IIPOCTPAHCTBE

CrnoxeHue 1 BEIYUTAHUE BCKTOPOB

YMHOXEHHE BCKTOpAa HAa YUCIIO

Paznoxenune Bexktopa mno Tpém
HEKOMILUIAHAPHBIM BEKTOPAM.
IIpaBuio napasnenenunena

Pemrenwne 3ama4, CBI3aHHBIX C
MPUMEHEHUEM IPaBUJI JEHCTBUH C
BEKTOpaMU

KoopanHaTHO-BEKTOPHBIN METO
IIPU PEIIEHUH F€OMETPUYECKUX
3a1a4

[IpsimoyronpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunars! Bekropa.
[Ipocreitmme 3amaum B
KOOpAMHATax

bubanoreka [IOK
https://m.edsoo.ru/810cfleb

bubnuoreka [IOK
https://m.edsoo.ru/4a33a8ab

bubmunoreka [IOK
https://m.edsoo.ru/5caefclb
bubmoreka [IOK
https://m.edsoo.ru/23{4f089
bubmuoreka [IOK
https://m.edsoo.ru/dee379¢eb

bubmoreka [IOK
https://m.edsoo.ru/a28fd74e

bubmuoreka [IOK
https://m.eds00.1u/5a827900

Bbubmuoreka [IOK
https://m.edsoo.ru/d3alfe30

bubmoreka [IOK
https://m.edsoo.ru/48db705
8


https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

25

26

27

28

29

30

31

32

Yros Mexk1y BEKTOpaMH.
CxkansipHO€ NPOU3BEIACHUE
BEKTOPOB

Brruucnenue yrioB Mexay
MIPSAMBIMU U TUIOCKOCTSIMH

KoHnTponbHas paboTa 1o reme
"BeKkTOpsI M KOOpAVHATHI B
IIPOCTpaHCTBE"

[ToBTOpenue, 0600ICHNE U
cUcTeMaTHU3alysg 3HAaHUH.
OcHoBHBbIE GUTYPHI, (PAKTHI,
TEOpEMBI Kypca IIaHUMETPUU

[ToBTOpeHUE, 0000IICHHE 1
CHUCTEMaTU3alUs 3HAHUM.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca IUTaHUMETPUHU

[ToBTOpeHue, 00o0IICHHE U
cHCTEeMaTu3alys 3HaHuH. 3a1adu
TUTAHUMETPUHU ¥ METOJIBI X
pereHus

[ToBTOpeHue, o0o0IICHHE U
CHCTEeMAaTHu3alys 3HaHUK. 3a1aun
TUTAHAMETPUHU ¥ METOJIBI UX
pelIeHus

[ToBropenue, 06001IeHNE U
CHCTeMaTH3alUsl 3HAHHH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTepeOMETPUH

bubanoreka [IOK
https://m 25¢ffc4

bubmuoreka [IOK
https://m

bubmuoreka [IOK
https://m.edsoo.ru/77¢22fcS

bubmuoreka [IOK
https://m.edsoo.ru/1780basd

bubanoreka [IOK
https://m.edsoo.ru/078cd184

bubmuoreka [IOK
https://m 491 ef

bubaunoreka [IOK
https://m.edsoo.ru/4dffda97

bubmuoreka [IOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubmoreka [IOK

33 nu 3] 1 1
TOTOBA KOHTPOTILHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IICHHE U | bubanoreka [IOK
cucTeMaTU3alus 3HaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

34 3 0


https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMOBI

10 KITACC

Kox
MpoBepsieMor
0 pe3yJibTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IIpoBepsieMble MpeIMeTHBIE Pe3yabTaThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTeJbHOI MPOrpaMMBbI CPEIHEro 001IIero 00pa3oBaHus

I'eomerpus
OnepupoBarh NOHATHAMM: TOUKA, IPsMasi, MII0CKOCTh

[IpyuMeHsSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUA W3 HHUX MpHU

pPECIICHUU TCOMETPUUCCKUX 3a a4

OHCpI/IpOBaTL NOHATUAMU: MAPAJUICITIBHOCTL U MNEPHNCHAUKYIAPHOCTDH

MPSIMBIX U IJIOCKOCTEN

KnaccuduimpoBars B3aiMHOE pacIioNIOKEHHE MPSAMBIX U TNIOCKOCTEN B

HPOCTPAHCTBE

OnepupoBarh MNOHATUSAMM: JIBYTPAHHBI YTrOJ, TpaHU JBYIPAHHOIO
yria, pedpo ABYIpaHHOTO YIJia, JIMHEWHBIA yrojl ABYTPAHHOIO yIJa,
rpajlycHasi Mepa JIByI'pPaHHOIO yIiia

OnepupoBarh NOHATHSAMHU: MHOTOTPAHHUK, BBITYKJIBI W HEBBITYKJIbIN
MHOTI'OI'paHHUK, DJICMCHTBI MHOTI'OI'paHHHKA, HpaBI/IHLHHf/'I

MHOTI'OI'paHHHK

Pacnio3naBarh OCHOBHBIE BUJbl MHOTOTPAHHHUKOB (TUpaMuja, IpU3Ma,
IPSMOYTOJIBHBIN Mapasuienenumnesn, Kyo)

KnaccupunupoBare MHOTOIpaHHMKM, BbIOMpass OCHOBaHMS —JUis
Kknaccuukamuy  (BBITYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAaHHUKH,
IIPABWJIBHBIE MHOTOI'DAHHUKH, MpsIMbIE U HAKJIOHHBIE IIPU3MBI,

napajuieJeuneib)
OnepupoBarb  MOHATUAMH: CeKylass  IJIOCKOCTb,  CEUEHHE
MHOTOTPaHHUKOB
OOBSACHATP MNPUHLUIBI MOCTPOEHUS CEUEHUH MHOTOIPaHHUKOB,

HCIIOJIB3Ys METO/ CJIICAOB



7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

CTpOI/ITI) CCUCHUSA MHOTOTPAaHHUKOB MCTOAOM CJICAOB, BBLIIIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKY, CHU3Y

Pematp 3aa4n Ha HaXOXACHUEC TCOMETPUUCCKUX BCJIIMYUH 110
oOpa3liaM WM anropuTMaM, NPHMEHSS W3BECTHHIE aHATUTHYECKHE
MCTOAbI TMpPHU PCIICHHUU CTAHAAPTHBIX MATEMAaTUYCCKUX 3aJa4d Ha
BBIYHCIIEHUE PACCTOSTHUI MEXY IBYMS TOYKaMH, OT TOYKH JI0 TIPSIMOIA,

OT TOYKH OO IMIIOCKOCTH, MCIKAY CKPCIIUBAOIIUMUCA IIPAMBIMU

Pemare 3agaun Ha HaxOoKIEHUE TEOMETPUUYECKUX BEJIMYUH IIO
o0Opa3lnaM WM alropurMaM, MPUMEHSs H3BECTHBIC AHAJIUTUYECKHUE
METOABl IIPU PpEUIEHMM CTAaHJApTHBIX MaTeMaTU4YeCKHUX 3ajad Ha
BBIUMCIICHUE YIJIOB MEXIY CKPELIMBAIOIMMUCA HPSIMBIMH, MEXIY
IPSIMOM U TIOCKOCTBIO, MEXKAY IUNIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Bbruucnare 00bEMBI M IUIOIAAM IOBEPXHOCTEH MHOTIOTPAaHHUKOB
(mpusma, mnMpampAa) C  OpUMEHEHHEM  (OpMyJ,  BBIYUCIATH
COOTHOILEHHUS ~ MEXJy IUIOWaJsiIMU  IOBEPXHOCTEeH, oO0bEMamu

HO)I06HI)IX MHOTI'OI'PaHHHUKOB

OnepupoBarh MOHATUAMHU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMECTPHHU, ICHTP, OCh U IINIOCKOCTH CUMMETPHUU (I)I/Il"ypbl

N3Bnekarp, npeoOpa3oBbIBATh U HMHTEPHIPETUPOBATH MH(OPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (QHUrypax, MPeACTaBICHHYIO Ha
yepTrexax U pUCyHKax

[TpumeHsTH reoMeTpUYEeCcKUe (bakThI JUISE penieHus
CTEPEOMETPUYECKUX 3a7ad, MPEANoJaraloluX HECKOJIbKO IaroB

pEeIlIeHNs, €CIIM YCIIOBUS IPUMEHEHUS 3aJJaHbl B IBHON opme
IIpumMeHnATH MIPOCTEMNIINE NIpOrpaMMHBIE CpeAcTBa u
ANIEKTPOHHO-KOMMYHHKAIIUOHHBIE CHUCTEMBI pu peleHnn
CTEPEOMETPUYECKUX 3a1a9

IIpuBOIUTE IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U

JKU3HHU, PACIIO3HABATDH ITPOABJICHHUEC 3dKOHOB I'COMCTPUU B HCKYCCTBC

[IpumeHsiTh TOMy4YeHHbIE 3HAHUS Ha TMPAKTUKE: aHaAJIW3UPOBATh
peanbHble CUTyallud M TMPUMEHSTh M3YUYEHHBIE MOHSTHUS B IMpOIEcce
MOKMCKAa pELIEHUS MaTeMaTU4ecKh CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh PeabHbIE CUTYALIMH HA SI3bIKE TE€OMETPUHU, UCCIIET0BAThH

MMOCTPOCHHBIE MOACIIN C UCIIOJIb30BAHUEM I'€COMETPUUCCKUX MOHATUH U



11 KUIACC

Kox
NMPoBEPsIEMOT0
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

TEeopeM, amnmnapara anreOphl, pemarh IPaKTUICCKUE 3a/1a49H, CBI3aHHbBIC

C HAXOKACHUCM I'COMETPUICCKUX BCIINYHH

IIpoBepsiemble npeMeTHbIE Pe3y/abTAThl 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMBbI CpPeHero 001ero 00pa3oBaHus

I'eomerpus

OmnepupoBarb TIOHSATHUSIMHU: HWIMHAPUYECKast MIOBEPXHOCTb,
oOpa3ymolye MUINHAPUYECKOH MOBEPXHOCTH, IMIMHIP, KOHUYECKas
MOBEPXHOCTh, 00pa3yrone KOHHYECKOW TIOBEPXHOCTH, KOHYC,
chepuyeckasi TOBEpXHOCTh

Pacnio3naBars Tena BpameHus (IWIMHAP, KOHYC, cdepa H map)
OOBsACHATH CIOCOOBI MOTyYEHUS TEJ BpallleHUs

KnaccudumumpoBars B3auMHOE pacnonokeHne chepbl v MI0CKOCTH

OHepI/IpOBaTB INOHATUAMMU: H.I@.pOBOfI CCIMCHT, OCHOBAaHHC CCIMCHTA,
BBICOTA CErMEHTAa, IIapOBOM CJION, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA
LIAPOBOTO CJI0s1, LIAPOBOM CEKTOP

Boruncnate 00bEMBI M IJIOLIAAM TIOBEPXHOCTEH TN BpalleHus,
T€OMETPUYECKHUX TEJ C MPUMEHEHHEM (HOpMYJT

OmnepupoBare TOHSTHSIMH: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy u
OMMCAaHHBIN OKONO cdepbl, chepa, BOUCaHHAST B MHOTOTPAHHUK WIH
TEJIO BpaleHUs

BpuncCIsATE  COOTHOIIEHUS MEXAY IUIOMIAASIMUA TOBEPXHOCTEH U

00BEMaMH IOLOOHBIX TEN

N306paxars uzyyaemblie GUTypbl OT PYKH U C IPUMEHEHHUEM IPOCTHIX

qepTé)KHLIX HUHCTPYMCHTOB

BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHUCYHKOB HPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell
BpaIllCHUS

W3Bnekarb, HHTEPHIPETUPOBATh U MPEOOpPa30BbIBaTh MHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MpeiCTaBICHHYIO Ha

YyepTekax U pUCyHKax



6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[IpumensaTsh FEOMETPUYECKUE (bakTsI JIuiE: pelueHns
CTEPEOMETPUYCCKUX 3aJad, MPEANONarafolluX HECKOJIbKO IIaroB
pEelIeHus, €CIIH YCIOBUS IPUMEHEHHUS 33aJ]aHbl B IBHOUM opme
OnepupoBars NOHATHEM: BEKTOP B IPOCTPAHCTBE

BoINOmHATE IEHCTBUS CIOKEHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXCHHS BEKTOpa Ha YHUCIIO, OOBSICHITH, KAKHMH CBOHNCTBAMH OHU
001agaroT

[TpuMeHsITh MpaBUIIO TapaUISIISTUIICIa TIPH CII0KCHUN BEKTOPOB
OH@pI/IpOBaTI) IIOHATUAMMNU I[eKapTOBBI KOOp[[I/IHaTI)I B HpOCTpaHCTBe,
BEKTOp, MOJIyJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA,
yroia MeXIy BEKTOpaMH, CKAIIPHOE TPOM3BEICHHE BEKTOPOB,
KOJUTHHEAPHBIC U KOMILUTAHAPHBIC BEKTOPBI

HaxomuTh cyMMy BEKTOPOB M MPOM3BEACHHUE BEKTOPA HA YHCIIO, YTOJ
Memny BCKTOpaMI/I, CKaHﬂpHOC HpOI/ISBeﬂeHI/IC, paCKHaI[I)IBaTI) BeKTop

I10 IByM HEKOJUIMHEAPHBIM BEKTOpaM
3azaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOW CUCTEME KOOPAUHAT
Pemare mnpocreimme reoMeTpUYECKME 3aJadd  Ha I[PUMECHEHHUE
BEKTOPHO-KOOPAUHATHOIO METOa

Pemare 3amauum Ha [0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HaxOXJI€HHUEe TIeOMETPUYECKMX BEJIMYMH 10  obpasuam  Wiu
aIrOpUTMaM, IPUMEHSSI  U3BECTHBIE METOABI IPU  PELICHUH
CTaHJAPTHBIX MaTEMATUYECKUX 3a1a4

[IpumenaTH IIpoCTeIne [IPOTpaMMHBIE CpeAcTBa u
IEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI pu peueHun
CTEPEOMETPUYECKUX 3a/1a4

IIpuBOnUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
JKU3HU, PaCIIO3HABaTh MIPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHSATh TOMydYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATH
peanbHbIE CUTyallud M NPUMEHATh M3Y4YEHHBIE MOHATHS B IIpolecce
MIOUCKA pELICHUs MAaTeMaTHYeCKd CQHOPMYIUPOBAHHOW MpPOOIEMBI,
MOJIEJINPOBATh PEabHbIE CUTyalluu Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOZEIN C UCIIOIb30BAHUEM F€OMETPUUECKUX TIOHATUN U
TEopeM, amnmnapara aareOpbl, penarb IpakKTUUECKUE 3a/1a4i, CBSI3aHHbIE

C HAaXOXXKIACHHUECM I'COMCTPHUUICCKUX BCIINYUH



IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

I'eomerpus

OcHOBHbIE MOHATHUA cTepeoMeTpuH. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[Tonsatne 00 aKCMOMAaTWYECKOM TMOCTPOCHUH  CTEPEOMETPHUU:  aKCHOMBI

CTCPCOMCTPUHU U CIICACTBUA U3 HUX

B3aumHOEe pacnonoXeHWe TpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIHECH,
napajlesibHble M CKpeluBarouiecs mnpsmble. IlapamienbHOCTs NOpAMBIX H
IUDIOCKOCTEH B INPOCTPAHCTBE: NapaJUICIbHBIE MpPSMBIE B IIPOCTPAHCTBE,
[IapajuIeIbHOCTh TPEX MPAMBIX, NApAJIIEIbHOCTh IPSIMOM U IUIOCKOCTH. YIIBI €
COHAIIPABJICHHBIMM CTOPOHAaMH, YIOJX MEXKIY INPAMBIMH B IIPOCTPAHCTBE.
[TapamiensHOCTD IIJIOCKOCTEM: IapajuleJbHble  IUIOCKOCTH,  CBOWCTBA
napajuieNbHbIX IIocKocTei. [IpocTelimme mnpocTpaHCTBeHHbIE (GUTYpHl Ha

TUIOCKOCTH: TeTpa’ap, Ky0, mapajuielenuie]], IoCTPOCHUE CeUeHUI

[lepnieHAUKYJIAPHOCT IPSAMOM M IUIOCKOCTU: NEPHEHAMKYJISAPHBIE IpsSMbIEC B
IIPOCTPAHCTBE, IMpPSIMBIE MAPAJUICIbHBIE W NEPHEHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYIIPHOCTU IMpPsMOM U IUIOCKOCTH, TEOpeMa O MPSIMOU
MEPNEHAUKYIAPHON IJIOCKOCTH. YIIIBI B MPOCTPAHCTBE: yIOJI MEXKIY NPSAMOU H
IJIOCKOCTBIO,  IBYTPAHHBIM  yroJI, JIMHEWHBIH Yroia JBYTPaHHOIO  YIVIA.
[lepnieHuKyIIsIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE
OT HOpsAMOM 110  IUIOCKOCTH, HpOeKiuss  (GuUrypbl Ha  IUIOCKOCTb.
[lepneHIUKYIApHOCT  IUIOCKOCTEH: NPHU3HAK  IEPHEHIAUKYIIPHOCTH  JIBYX

mrockocreil. Teopema o TpEX nepHeHUKyIsIpax

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPaHHMKA, BBINYKIIBIE U
HEBBIMYKJIbIE MHOTOTPaHHMKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
IpU3Ma, TPaHU U OCHOBAHUS IPU3MBI, NIpsIMas U HAKJIOHHAs MpU3Mbl, OOKOBast U
IOJIHAS IIOBEPXHOCTH IPU3MBI. [Napannenenunen, MPSIMOYTOJIbHBIN
napajuleJIienunel ¥ ero cBoWcrsa. [Impamupa: n-yronbHas nupaMuja, I'paHd U
OCHOBaHME MUPaMUBI, OOKOBasi M TOJHAS MOBEPXHOCTh MHUPAMHU/IBI, IIPABUIIbHAS

U ycedéHHas MUpaMuaa. OJNEMEHThl MNpU3Mbl W nupamuabl. IIpaBunbHbIE



7.5

7.6

7.7

MHOT'OI'PAaHHMKH: IOHATHE MPABUIBHOIO MHOTOTPAaHHUKA, MPAaBWIbHAS IIPU3Ma U
[IpaBUJIbHAsA MHMpaMUJA, MPAaBWIbHAS TPEYTOJIbHAs NHMPaMHAAa WU IMPaBUIbHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPaHHHKAaX: OKTadp,
JoAeka’ap 1 ukocasnpyrue CedeHus Npu3Mbl U MUPaMUIbI

CuMMeTpuss B INPOCTPAHCTBE: CUMMETPHUsS OTHOCUTENBHO TOYKH, MPSIMOH,
IUIOCKOCTH.  OJIEMEHThl CUMMETPUM B NHpaMujax, NapajjiesienuIenax,

MMpaBUJIbHBIX MHOT'OI'PaHHHUKAX

Boruncnenue sneMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHaiu, yribel. [lmomans
OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSMOU TNPHU3MBI, IJIOMIATb
OCHOBaHHWH, TeopemMa O OOKOBOW TOBEPXHOCTH MpsiMOM mpu3Mmbl. [lmomans
OOKOBOW TIOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHON MHpPaMUIBI, TeOpeMa o
momaan yced€HHo mnwmpamuael. Ilonstue o6 o6véMe. OObEM mNHUpaMuUbI,

IIPU3MBI

HOIIO6HLIC TCJIa B  IPOCTPAHCTBC. CooTtHomeHHs MCXKAY IUIomaasaMu

MOBEpXHOCTEN, 00bEMaMU MOJOOHBIX TeJl

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

IIpoBepsieMblii 3J1IeMEHT COAEP/KAHUSA

l'eometpus

Hunuuaapudeckass MOBEPXHOCTh, OOpa3yOIIHe IUIMHAPUYECKON MOBEPXHOCTH,
OCh UWIMHAPUYECKON moBepxHOCTH. LlunuHIp: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00Pa3yIOIIasi U OCh, IJIOMIAlb OOKOBOW U TIOJIHOM MOBEPXHOCTH
Konmueckass MOBEPXHOCTh, OOpa3yrolue KOHMYECKOW TIOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOW moBepxHOCTU. KOHYyC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh, IUIOMATh, OOKOBOH M TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolye 1 BBICOTa, OCHOBAHUS U OOKOBast IOBEPXHOCTh

Chepa w map: LEHTp, paauyc, IAUAMETpP, IUIOMATb TIOBEPXHOCTH CQEPHI.
B3anmuoe pacnonoxenue chepbl U MIOCKOCTH, KacaTellbHas IIIOCKOCTh K cepe,
Iomazs chepsl

N300pakeHue Ten BpalleHus Ha MI0CKOCTU. Pa3BEpTka IMIMHIpA U KOHyCa

KomOuHaiuu Ten BpalleHUs U MHOTOTPAHHUKOB. MHOTOTpaHHMK, OINMCAHHBIH

OKOJIO Cq)epLI, cq)epa, BIIMCaHHAasA B MHOT'OI'PaAHHUK, UJIM TCJIO BPAIllCHUA



6.6

6.7

6.8

6.9

6.10

[Tonsatue 06 06véMe. OcHOBHBIE CBOWCTBa 00bEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJILHOTO Tapaulesienurnena u ciueactsuss u3 He€. OObEM uIMHApA,

koHyca. O0BEM 11apa U TIomaab chepbl

HOZ[O6HBI€ TCJIa B  NPOCTPAHCTBEC. CooTHomeHHs MCXKAY IUIomaasaMu

MMOBEPXHOCTEH, 00bEMaMK MOAOOHBIX TEJ

CeueHns HUInHApAa (napanneano " TCPIICHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa

(mapaienTbHOE OCHOBAHHUIO U TPOXOIAINEE Yepe3 BEPIINHY ), CEUCHUS Iapa

BexTtop Ha mimockocté M B mpoctpaHcTBe. ClIOKEHUE M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4UCIO. PazmokeHne BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IIpaBuno mapamnenenunena. Pemienue 3agad, CBSI3aHHBIX C

NPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreifme 3agaun B KOOpAMHATaX. Yrol MexAy Bekropamu. CkansipHoe
IIPOU3BE/ICHUE BEKTOPOB. BhIUnCIeHNE yIIIOB MEXIY MPSIMBIMH M IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIM METOJ ITPU PEIICHUHA FEOMETPUYECKUX 3a1a4



IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJJHETO OBIIEI'O OBPA3BOBAHUSI

Kon
NPoBepPsEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHNS K NPEIMETHBIM pe3yIbTaTam
OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrPaMMbl CpeIHero
o01iero oopa3oBanust

Brnanenue meTomamu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a/1ad;
yMeHue (GopMyTUpOBaTh W ONEPUPOBATh MOHATHAMHU: OIpEICICHHE,
aKCHOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, MPH3HAK, TOKA3aTEIbCTBO,
PaBHOCHIIbHBIE GOpMYTHpPOBKY;  TPUMEHSATH  HX;  YMEHHUE
dbopmymupoBaTh O0paTHOE€ W TMPOTHBOIOJIOKHOE YTBEP)KICHUE,
NPUBOANTh TMPUMEPHl H  KOHTPIPUMEPHI, HCIONB30BaTh METO
MaTeMaTH9IeCKOM WHIYKIMH; IPOBOANUTE TOKA3aTEIbHBIC PACCYKICHUS
IpU  PEIICHWH 3a/a4, OLEHWBaTh JIOTUYECKYI0 TMPABUILHOCTH
paccy)KICHHWH; yMEHHE OIEepUpOBAaTh IOHITHUSIMHU: MHOXECTBO,
MOJIMHOKECTBO, OIEPALMU HaJl MHOXXECTBAMHU; YMEHHE HCIIOIb30BATh
TEOPETHKO-MHOKECTBEHHBI  ammapar sl  ONKMCAaHWs  pealbHbIX
MIPOIIECCOB U SIBICHUN M NPU PEIIEHUH 3aja4y, B TOM YHUCIE U3 APYTHX
Y4eOHBIX TPEIMETOB; YMEHHE OIECPHPOBaTh MOHATHAMH: Tpad,
CBsI3HBIN rpad, n1epeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OTHCHIBATh I'Padbl Pa3IMYHBIMHU CIIOCO0AMU; UCTIONB30BaTh Tpadbl IpH

pelIeHnu 3a1a4

YMeHue onepupoBaTh NOHATHUSMHU: HaTypajJbHOE YMCIIO, LIEJI0E€ YHUCIIO,
CTENEHb C LEJIbIM I[I0Ka3aTeleM, KOPEHb HaTypaJbHOM CTENeHH,
CTENEHb C PALMOHAIBHBIM TOKA3aTeIeM, CTENEHb C JIEHCTBUTEIBHBIM
nokasaresneM, Jorapupm Uucla, CUHYC, KOCHHYC U TaHIEHC
IIPOU3BOJIBHOIO YHUCJIA, OCTAaTOK IO MOIYNIO, PAalMOHAJIbHOE YHCIIO,
UppallMOHAILHOE  YWUCJIO, MHOXECTBAa  HAaTypajbHBIX,  LEJbIX,
palMOHAIbHBIX, JCUCTBUTENBHBIX YHCEI; YMEHHE HCIOIb30BaTh
MPU3HAKH JIEIMMOCTH, HAMMEHBIINH OOIINI ENUTeNh U HaUMEHbIIee
of1iee kpaTHoe, aroput™M EBKinia npu pemeHun 3a1ad; 3HaKOMCTBO
C pa3IUYHBIMU TO3MLMOHHBIMU CHCTEMaMHU CUUCJICHMS; YMEHUE
BBINOJIHATH BBIYUCIICHHE 3HAYEHUH U MPeoOpa3oBaHUs BBIPAKECHUN CO

CTETIEHSIMH U JIorapupMamMu, Mpeodpa3oBaHus TPOOHO-PAIIIOHAIBHBIX



BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHITUSIMU: MTOCIIEI0BATEIbHOCTb,
apupmeTHyeckass ~ mporpeccusi,  IeoMeTpuYecKas  Iporpeccus,
OECKOHEYHO YyOBbIBAaIOIAsl TIE€OMETpPUYECKass IpPOrpeccus; yMeHue
3aaBaThb  IIOCJIEAOBAaTEIIbBHOCTH, B TOM UHUCIE C IIOMOILBIO
PEKyppeHTHbIX  (OpMyJ;  yMEHHE  ONEepUpOBaTh  IOHATHUAMHU:
KOMIIJIEKCHOE 4YMCJIO, COINPSDKEHHBIE KOMIUIEKCHBIE 4YMCIIA, MOAYIb U
apryMeHT KOMILJIEKCHOTO 4Mcia, popma 3amucy KOMIUIEKCHBIX YHCEll
(reomeTpuyeckas, TPUTOHOMETpHUYECKas U anreOpandeckas); yMeThb
MIPOU3BOANUTH apu(MeTHdecKue NEHCTBUS C KOMIUIEKCHBIMHM YHCIaMU;
NPUBOIUTH  MPHUMEPHl  MCIOJIB30BAHMSA  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh MOHATHAMH: Marpuma 2x2 u 3x3, omnpenenuTenb

MaTpHuIbl, FCOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUSMU: PallMOHAJIbHBIE, HPPALMOHAIIBHEIE,
[IOKa3aTebHBbIE, CTEIICHHBIE, norapupMUIECcKue,
TPUTOHOMETPUYECKHE YPAaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI;
YMEHHME ONEpUPOBaTh IMOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHHUH U
HEPABEHCTB, PaBHOCUJIBHOCTb YpPaBHEHHUI, HEPABEHCTB U CHUCTEM;
YMEHUE peularb ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3IMyYHbIX NPUEMOB; pellaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; NMPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JJIS
pelIeHrs MaTeMaTHMYeCKMX 3ajad M 3aJad M3 pas3iIudHbIX oOnacrei

HayK{ U peaIbHOMN )XKU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIMS, YETHOCTh (YHKIHH,
NEPUOJUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
GYHKIMM, OSKCTpeMyM (QYHKIMM, HauOosblliee U HauMEHbIlee
3HaueHUs (yHKIMM Ha TPOMEXKYTKE, HeNpepbiBHAs (QyHKLUA,
acuMnToThl Tpaduka (QYHKIUM, TepBas W BTOpas MPOU3BOJHAs
(GYHKLIMH, TEOMETPUYECKHMH M (U3UYECKUH CMBICT IPOU3BOTHOM,
nepBooOpasHasi, ONpEACIEHHBIA HHTETpa, YMEHHE HaXOAWTh
acUMIITOTHl Tpaduka (YHKUMH; YMEHHE BBIYHUCIATH MPOU3BOJHBIE
CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU (YHKIMHA, HAXOAUTH
ypaBHEHHME KacaTeJbHOM K rpaduky (QyHKIHM; yMEHHE HaXOIUThb
MIPOM3BOAHBIE DJIEMEHTApHBIX (YHKIHM; yMEHHE HCIIOJIb30BaTh
MIPOU3BOJHYIO Ul UCCIIENOBAaHUs (YHKLUIM, HAXOAUTh HAaUOOIBIINE U

HauMEHbIINE 3HAYeHHs] (PYHKUUN; CTPOUTH I'pa)MKU MHOTOUYJIEHOB C



HCIIOJIb30BAHUCM allllapara MaTeéMaTUYCCKOro aHalin3a, IPUMCHATH
MPOU3BOAHYIO UIA HAXOXICHUA HAWITYHULICTO PCHICHUS B ITPUKIIAHBIX,
B TOM 4YHCJIC COIHAJIBHO-ODKOHOMHYCCKUX U (1)I/ISI/I‘~I€CKI/IX 3agadax,
HaxoauTh IUIOIAAu U 00BEMBI (1)I/Il"y C IIOMOUIIBIO HHTEIrpajlia;
MNPUBOAWUTE IMPUMCEPLI MATEMATUYCCKOIO MOACIIMPOBAHUA C IMOMOIIBLIO

middepeHnranbHbIX ypaBHEHUN

VYMeHue omnepupoBaTh NOHATUSAMH: Tpaduk QyHKOUH, oOparHas
GbyHKIMs, KOMIIO3UIMS (QYyHKIMH, TUHEHHAs (QYyHKIHS, KBaJpaTHIHAS
GbyHKIMA, — panuoHanmbHas — (QyHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETPUYECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECCKHUE
GyHKIMM, TOKazaTeldbHass W Jorapudmuueckas (QYHKIHH; YMEHHUE
CTpOUTH TpauKN W3yYEHHBIX (PYHKIHMIA, BBIOIHATH PEoOpa3oBaHUs
rpadukoB QyHKIHH, UCTIOIB30BaTh IPadMKH ISl H3YyYCHHUS IPOIECCOB
Y 3aBHCHMOCTEH, MPH PELICHUH 3a]a4 U3 APYTHX YUEOHBIX MPEIMETOB
M 33/1a4 U3 pealbHOM >KW3HU; BBIpakaTh (HOpMyJaMu 3aBHCUMOCTH
MEX]y BETMYMHAMU; MCIIONIb30BaTh CBOMCTBA U Tpaduku QyHKIMN 1715
pelIeHus] ypaBHEHWH, HEPaBEeHCTB M 3a7ad C IapaMeTpamu;
n300paxarb Ha KOOPJWHATHON IUIOCKOCTH MHOXECTBAa PEIICHUN

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYMmenne pe€maTtb TEKCTOBBIC 3aJla4d PA3HBIX TUIIOB (B TOM YHCJIC Ha
MPOUCHTHI, JOJIN U YaCTHU, HAa IBUXKCHHUC, pa60Ty, CTOUMOCTDb TOBAapOB U
YCIyr, HaJoru, 3aaadyd u3 o0OacTu YOpaBJICHUA JIMYHBIMHU U
CEMENHBIMU (I)I/IHchaMI/I); COCTAaBJIAATh  BBIPAKCHUSA, YPABHCHUA,
HCpaBCHCTBA MW HUX CHUCTEMBI II0 YCJIOBHUIO 3ajJadyud, HCCIICAOBATb
MOJIYYCHHOC PCHICHHUC W OLCHHUBATDH HpaBIIOHOI[O6HOCTB PE3YJIBbTATOB,
YMCEHUEC MOACIINPOBATH PCAJIbHBIC CHUTyallUM Ha SA3BIKEC MAaTCMATUKU,
COCTABJIATH BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMBI 110
YCJIIOBHIO 3aga4u, HUCCIICIOBATh IMOCTPOCHHBIC MOICIN (¢
HCIIOJIb30BAHUCM allliapara aJir C6pLI, HHTCPIIPETUPOBATH HOHy“ICHHHﬁ

pe3yabrar

YMeHune omnepupoBaTh MOHATHUAMH: CpefaHee apudmeTudeckoe,
MeAraHa, HauboJblllee U HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCTIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HaboOpa; yMEHHE W3BIICKaTh,
HMHTEPIPETUPOBATh UHGOPMAIMIO, MPEACTABICHHYI0 B TaOnHIax, Ha
auarpamMmax, —rpadukax, OTpa)kalollyl CBOWCTBA  peajbHBIX

IpouccCcoB H HBHGHHﬁ; npeacCTaBIATb I/IH(bOpMaI_II/IIO C IIOMOIIBIO



TaONHI] W JUarpamMM; HMCCIENOBaTh CTAaTUCTUYECKUE JaHHBIC, B TOM
Yyclie C TMPUMEHEHHEM TrpapuuyecKuX METOJO0B M DIEKTPOHHBIX
CpEACTB; TpapUUeCKH HCCIEA0BaTh COBMECTHBIE HAOMIONEHUS C

IIOMOIIBIO JUAarpaMm pacCCUBAHUS U JIMHENHOM perpeccnu

YMeHue onepupoBaTh MOHATUSIMU: CIYyYalHBIM OMBIT M Cly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYaHOTO COOBITHS; YMEHUE BBIUYUCIISTH
BEPOSATHOCTH C HCHOIb30BAHUEM TIpapUuecKuX METOAOB; MPUMEHSIThH
(hopMyIIBI CIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, (HOpMYIy MOITHON
BeposATHOCTH, (opmyny bepHymin, komOuHAaTOpHBIE (AKTBI U
(GbopMyJIBI; OIICHWBATH BEPOSITHOCTH PEANTbHBIX COOBITHI; YMEHUE
OTEepUpPOBaTh MOHATUSIMM: CIy4yailHas BeJIWYMHA, paclpeaecHue
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKHIaHUE, TUCTIEPCHUS U CTAaHAApTHOE
OTKJIOHEHHE CIy4YailHOW BeNMYUHBL, (QYHKIUH paclpeneieHus Hu
IJIOTHOCTU  PAaBHOMEPHOIO,  IOKA3aTeJIbHOTO W HOPMAaJbHOTO
pacmpezelieHuii; yMEHHE HUCIOJb30BaTb CBOMCTBA  U3YUEHHBIX
pacrpeiesieHuid AJig PelIeHHsl 3a/1a4; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OOJNBIINX YHCEN, METOAbl BBHIOOPOYHBIX HCCIENOBaHUM; yMEHHE
MPUBOAWTH TPUMEPHl TPOSBICHUS 3aKOHA OONBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHE OIEepUPOBATh
MOHSATUSAMM: COUYETAHHE, NEPECTAHOBKA, YHCIIO COYETAHUM, YHCIIO
nepecTaHoBOK; OMHOM HpI0TOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE
(bakThl ¥ pacCyXIeHUS IJIs1 PEIICHUs 3a/1a4; OLICHUBATh BEPOSTHOCTH
peanbHBIX  COOBITUH; COCTaBISATH BEPOSTHOCTHYIO MOJAETh U

MHTEPIPETUPOBATH IIOJIyYECHHBIN PE3yIbTaT

YMeHue onepupoBaTb IMOHATHUSAMHU: TOUYKa, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyDIa, IUIOCKUH Yroi,
JIBYTPaHHbIM YroJl, TPEXTPAHHBIA YToOJ, CKpPELIMBAIOLINECS HpPSMBbIE,
MapaijIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, yroi
MEXIY NPAMBIMH, YIOJI MEXAYy IPSIMON U IUIOCKOCTBIO, YOl MEXIY
IUIOCKOCTSIMHM, PAcCTOSIHHE OT TOYKM JO IUIOCKOCTH, PAacCTOSHHE
MEXAy TNpAMBIMH, pACCTOSHUE MEXKIY IUIOCKOCTSAMH; YMEHHUE
UCIONIBb30BaTh IPU PEIIEHUU 3a/ad H3y4deHHbIe (DAKTBI U TEOPEMBbI
IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY>KAIOIIEro
MHpa; CTPOUTh MaTeMaTHYECKHE MOJIETH C TOMOLIbIO0 T€OMETPUUYECKUX

MOHATUN U BCJIMYHMH, pCIIaTb CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aJa9U
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YMeHue onepupoBarh MOHATUSAMU: ILIOMAAL UTYphl, 00bEM (UTYPBI,
MHOTOT'PAHHUK, IIPABUJIBHBIN MHOTOTPAaHHUK, CeueHue
MHOTOTPaHHHKA, Ky0, MapajuieNienurie]], mpu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpALEHUs, LUWIMHApP, KOHYC, Inap, cdepa, MIOLAab
chepbl, IUIOMIAAL TIOBEPXHOCTHM NHPaMUIbl, NPU3MBI, KOHYcCa,
WInHApa, o00bEéM  Ky0a, MpsMOYTOJBHOTO  MapajulelenuIesa,
NUpaMHIbl, TOpPU3MBI, LMWIUHApPA, KOHyca, Iapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHMs KOHYCa M LWIMHJpA, HapajjelbHble OCH WU
OCHOBaHHIO, CEYEHHEe IIapa, IUIOCKOCTh, Kacawmascsi cdepsl,
LHWINHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOI'PAaHHMKA,
n300paxxaTb MHOTOI'PAaHHUKHU, (DUTYpBl U MOBEPXHOCTU BpAIECHUS, UX
CEUeHMsI, B TOM YHUCIIe C TOMOUIbIO IEKTPOHHBIX CPEICTB; YMEHUE
NPUMEHSATh CBOICTBa TE€OMETPHUYECKUX (UTYp, CaMOCTOSTEIHHO
¢dbopMynupoBaTh  ONpeleNeHHs Hu3ydaeMmblX (uUryp, BbLABHUraTh
THIOTE36l O CBOWCTBAX M TNPU3HAKaX TE€OMETPHUYECKUX (uUryp,
O00OCHOBBIBaTb ~ WJIM  ONpOBEpPrarb  UX; yMEHUE IPOBOAUTH
knaccudukamuio QGuryp 1Mo pa3nMyHBIM - TPU3HAKaM, BBITOIHATH

HCO6XO,Z[I/IMLIG JOIOJHHUTCIIbHBIC IIOCTPOCHUA

YMeHHe ONepupoBaTh IOHATUSMU: JBIDKEHHE B IPOCTPAHCTBE,
napasuiebHbIA epeHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe IMMOA00Us, MOAO0HBIE (UTYpPBI; yMEHHUE
pacro3HaBarh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHCIIE B IPUPOAE,
HCKYCCTBE, apXUTEKType; UCIIOJIb30BaTh F€OMETPHUUECKAE OTHOIICHHS
IpU pEIICHUH 3a]ay; HAaXOJUTh T€OMETPHUUYECKUE BEIMYMHBI (JJIMHA,
yrona, Iionanab, 00bEM) MpU pemieHuH 3a7ad U3 JIPYTUX ydeOHBIX
NpeIMETOB M M3  peajlbHOM  JKM3HU; yMEHHE  BBIYHMCIATH
reOMETPHUYECKUE BEIIMYMHBI (JTTMHA, YTOJ, TUIOIaAb, 00BEM, TUTOIIAIb
MOBEPXHOCTH), HCIONB3ysd H3ydeHHbIE (OPMYIIBI M METOIbl, B TOM
qpcie: IUIOMAAb TIOBEPXHOCTH MUPAMUABI, TPU3MBI, KOHYCA,
HWIMHApA, [iomans cdepbl; 00bEM Kyba, MpsIMOYTOJBHOTO
napa’suieNienunena, MApaMuzbl, MPU3MbI, [WIHMHAPA, KOHYyca, IIapa;
YMEHHUE HaXOIUTh OTHOLIEHHE 00bEMOB MOIOOHBIX (UTyp

YMeHHe ~ OmepupoBaTh  MOHATHSAMM:  IPSAMOYTOJbHash — cUCTEMa
KOOpMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa
BEKTOPOB, MIPOU3BECHUE BEKTOPA HA YHCIIO, PA3JIOKEHHUE BEKTOpa IO

0asucy, CKaIsIpHOE IPOM3BEACHHE, BEKTOPHOE IIPOM3BEICHUE, YOI
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MCXKIY BCKTOpaMu,; YMCHUC HCII0JIB30BaTh BeKTopHI)II\/II u
KOOp,Z[I/IHaTHHﬁ MCTOA MJIA PpCHICHUA TCOMCTPUYUCCKUX 3aJdav W 3adaqd

JPYTUX Y4EOHBIX MTPEIMETOB

YMeHue BbIOMpaTh MNOAXOMAIIMM METOA JUIsl pEIIeHUs 3aJayu;
MIOHVMMAHHUE 3HAYUMOCTH MAaT€MaTHUKW B W3YYEHUM IPHUPOIHBIX H
OOIIECTBEHHBIX TMPOIECCOB W SBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MAaTHUKH B HMCKYCCTBE, YMEHHME IPUBOAUTH
IIPpUMEPBl  MaTEMaTUYECKUX OTKPBITUM POCCUHCKOM M MHPOBOU

MaTeMaTHYeCKOM HaYKH



HEPEYEHD 9JIEMEHTOB COIEPKXAHUSA, IPOBEPAEMbIX HA EI'D
IHO MATEMATHUKE

Kon
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2.2
23
24
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2.6
2.7
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2.9

IIpoBepsieMblii 3J1IEMEHT COEPKAHUA

Yucna ¥ BEIYUCIIEHUS
HarypanbHblie u nenpie uncna. [IpuzHaku 1eaMMOCTH UETBIX YUCEIT

PamuonansHble  4ucla. OOBIKHOBEHHBIE U ACCATHUYHBIC )IpO6I/I, IIPOLCHTHI,

0€CKOHEYHBIE TIEPUOUECKUE IPOOH

Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JleiicTBus ¢ apudmeTnaecKuMu

KOpHSIMU HaTypajbHOU CTEHICHH

Crenennr ¢ LOCJIBIM I1OKa3aTCJIEM. Crenennr ¢ paluOHAJIbHBIM ITOKAa3aTCJIICM.

CBoiicTBa CTENEHUA

CI/IHyC, KOCHUHYC U TAQHI'CHC YHCIIOBOI'O aprymeHTa. ApKCI/IHyc, APKKOCHUHYC,

aApPKTaHI'€HC YHCIOBOIO apryMeHTa
Jlorapudm yncna. JlecsITHYHBIE U HATypaIbHBIE JOTapHU(PMBbI

JlelicTBuTenpHble uYncia. ApudMETHYECKHE OINEepalud C JeHCTBHTEIbHBIMH
yucnamu. [IpuOnukE€HHbIE BBIYMCIECHUS, IMpaBUIA OKPYIIEHMs, NpPUKUAKA U

OLIEHKA pe3yibTaTa BIYMCICHUN
ITpeoOpa3oBaHue BhIpaXKEHUI

KommnuiekcHbie uncna

VYpaBHEHUs U HEpPABEHCTBA

Lenble 1 1poOGHO-pallMOHATbHBIE YPaBHEHUS
WppaumonanbHble ypaBHEHUS
Tpuronomerpuyeckue ypaBHEHUs
[TokazarenbHbie U Torapu(pMUIECKHE ypaBHEHUS
Lenblie u 1poOHO-paIIOHANTBHBIE HEPABEHCTBA
HppannonaibHble HEpaBEHCTBA

[TokazatenbHble U JorapudmMuuecKre HepaBeHCTBA
TpuroHomeTprueckrue HEpaBEHCTBA

Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB



2.1

2.1

3.1

3.2

33

34
3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

VYpaBHEeHHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

Marpuia cucTeMbl TMHEHHBIX ypaBHEeHUH. OnpenenuTens MaTpHIIbl

OyHKIMH U TpapuKH
@Oyukius, crnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkmmuu. BzaumHo oOparHbie
¢byukiuy. YétHele n HeuéTHble QyHKIMK. [lepruoanueckue GyHKIUN

OOmacte ompeneneHuss W MHOXKECTBO 3HadeHWH QyHKmu. Hymu dysxmmm.
[TpoMexxyTKH  3HAKOMNOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DyHKIHWH.
MaxkcuMymbl U1 MUHHMYMBI (QyHKOUU. HaunGonpinee M HaMMEHbIIEEe 3HAYCHHE

(GYHKLMHU Ha IPOMEKYTKE

Crenennas (yHKIUS C HaTypaJibHBIM U LIeNbIM Toka3areneM. EE cBolicTBa u

rpaduk. CBoWCTBA U TpadyK KOPHS 1-OU CTETIEHU
Tpuronomerpudeckue GyHKIIMU, X CBOMCTBA U rpaduKu
[Toka3arenbHas u Jorapupmuueckast GyHKIUH, UX CBOWCTBA U rpaduKu

Touku paspeiBa. AcumnTotel rpadukoB QyHkuuid. CBoicTBa (GYHKIIHIHA,

HETIPEPHIBHBIX HAa OTPE3KE
ITocnenoBareIbHOCTH, CIIOCOOBI 3aJaHHSs IIOCICAOBATEILHOCTEH

Apudmernueckas u reoMmerpuueckas nporpeccuu. Dopmyna  CIOKHBIX

IIPOLICHTOB
Haugana maremarnyeckoro ananmsa
[TpousBoanas pynkuuu. [Ipon3BoaHbIEe AIEMEHTAPHBIX (QYHKINH

[IpumeHeHre NPOU3BOAHOM K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb M
sKcTpeMyMbl. HaxoxkaeHne HaubobIIero 1 HaMMEeHbILEro 3HaueHus GyHKINU Ha

OTpE3Ke

[TepBoobOpasnas. MuTerpan

MHoxecTBa U JIOTHKa

MHoOXxecTBO, ornepaluu HaJ MHOKecTBaMu. Jlnarpammel Ditniepa — Benna
Jloruka

BeposgrHoCTh 1 cTaTnucTHKA

OrnucarenbHasi CTaTUCTUKA

BepositHOCTB

Komb6unaropuka



7.1
7.2
7.3
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7.5

I'eomerpus

@urypsl Ha MJIOCKOCTH

IIpsiMBbIE U TUIOCKOCTHU B IIPOCTPAHCTBE
MHororpaHHUKH

Tena ¥ NOBEPXHOCTH BpalCHUSA

Ko OpAUHAaTbI 1 BEKTOPLI
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