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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI0O3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
NpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHUH pPEaJbHOTO M HJAEAJBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM ITO3HAHNUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIUXCsl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOOUMBIX [UJIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HAIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (HOpMUpPyEeMOEe NpPH H3YYEHHH OO0y4YaroIIMMUCS
NOHATUIHBIX OCHOB FT€OMETPHUH U MIOCTPOCHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJ€ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS MPU PEHICHUH 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CONUAIbHOTO ObITHs, (opma
OTPaXXECHUSI OKPYKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 Tpo(decCHOHATBLHO BAXHBIX KauyecTB, MOATOMY aKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHMs mporpaMMbl y4deOHoOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOIO  MPOAOJDKEHUS  00pa3oBaHUs IO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 00111ero oopazoBaHus. Takum oOpa3zoM, oOydaromiuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMUMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHHe 1LeIuM OCBOEGHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax SBISIFOTCS:

e (opMmMupoBaHue MNpeACTaBIECHUS O TEOMETPUM KakK YacTH MHPOBOMH

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXHEHUIIMX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINHCHIBATh U
M3Yy4aTh Pa3HBIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIAMHU PEILCHHUS 3a/1ay Ha MOCTPOCHHS Ha M300paMeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHUSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIIJICHUS;



e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACTIO3HABATh MPOSBICHUS T€OMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEH B pEaNIbHBIX XKU3HEHHBIX CUTYallUAX U MPU U3YYCHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJICIN, NPUMEHITh OCBOCHHBIM T€OMETPUYECKUUN
anmapar i1 peuieHusT  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HayaJe ero U3y4eHHus 3a/1a4, pelaeMbIX Ha YPOBHE HUHTYUTHBHOTO
NO3HAHMs, U ONpeeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX O0pa3oB M 337ady HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAEp KaTeIbHbIM JIMHUSAM, HO U TIO ToAaM 00y4YeHHUsI
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
NOHATUSMHU W HAaBBIKAMHM OCYLIECTBIISUIOCH IMOCJEA0BATENBHO U MOCTYNATENBHO, €
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydeHnue reometpun oTBOoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEpeOMETpUU. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsamble. [lapaiuienbHOCTh MNPSIMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC INIOCKOCTH; CBOWCTBA MMapAJIIIEIbHbIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJUICIbHBIE W IEPIEHIUKYJISPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHPaMUA; NPABUIbHAS TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: Mpu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU. DJEMEHTBI CAMMETPHUU B MUPAMUAAX, HapaJUICIEIUIe aX, PaBUIbHBIX
MHOTOTPaHHUKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[nnHapruyeckas ITOBEPXHOCTB, oOpasytoume LHAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETpP; IUIOMIAIh MMOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxenue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 Chephl.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BpAIICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. CI0KEHUE U BEIYMTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsMoyroneHass cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamMu. CKalIApHOE INPOU3BEAECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYCCKON KYyIbTYpbl, MMOHWMAHHUEM BIUSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPYIKAIOIICH CpeIbl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKU MX BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HMCCIEHOBATEIbCKYIO AEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue a1efcTBU:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanyyu, OCHOBaHUS JJIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYHs B (aKkTaxX, MAHHBIX, HAONIOACHUSAX W YTBEPKIACHHSIX,
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYUHIA,



e JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpPATh HAMOOJEE TMOAXOANIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMHUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, TPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH HH(POPMAITHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IM4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (DOPMYITHPOBATH CY)KJICHHUSI B COOTBETCTBHH C YCIOBUSIMH
U [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUS



B YCTHBIX U NMUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUs
3a71a4i, KOMMEHTUPOBATh NIOJTYUYCHHBIN PE3YJIbTaT;

B X07I¢ 00CYKJIEHUsI 3a]1aBaTh BOIPOCHI 0 CYIIIECTBY 00CYX IaeMON TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pPEILICHUS; COMOCTAaBIISITh CBOM CYXKJIECHUA C CYXKICHHSIMH JAPYTUX
YYaCTHUKOB Juajora, oOHapy>KUBaTh pa3IMuMe€ M CXOJICTBO MO3HWIIUHA; B
KOPPEKTHOU popme GopMyIUpPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS,;
MPECTABIATD pe3ybTaThI pelieHus 3aJ1auu, SKCIIEpUMEHTA,
WCCJICTIOBAHMSI, TIPOEKTA; CAMOCTOSATEILHO BEIOMPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aa4 MPE3eHTALNN U OCOOCHHOCTEH ayTUTOPUH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl padOT, OTOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATH CBOM JCHUCTBUS C IPYTUMH YiCHAMHU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pediekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
pElIeHUs] MaTEMaTUYECKOH 3a1auH;

PEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh [P PEILICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJAEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OLICHWBAaTh COOTBETCTBHE peE3yJibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYMHBl JTOCTMIKEHUS WIM HEJOCTHIKCHHS PE3yNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh NOHATUSAMU: NAPAIIIEIBHOCTh U NEPIEHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yTroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIUpaMHIa; MPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh NOHATUSIMH: CEKyLIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJTUTHUYECKHE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUA MEXKIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOLAAN MOBEPXHOCTEH MHOI'OIPAHHUKOB (TMpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUUCIISITH COOTHOLIEHHS MEXTy TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEAIIOIATraoIIMX HECKOJIBKO IIAr0B PEIICHNUs, ECIIU YCIOBUS IPUMEHEHMS 3a1aHbl
B SIBHOH (opme.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSIMH: UMIUHAPUYECKAS TMOBEPXHOCTh, OOpa3yrolIve
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON OBEPXHOCTH, KOHYC; cpepuyecKas HOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBars B3auMHOE pacrosokeHne chepol U MI0CKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaembie (QUTYppl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEAKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.



W3Bnekatb, HWHTEPNPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GpakThl AJis1 pEHICHNUs CTEPEOMETPUUECKUX 3a/1ay,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemare mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXO0KJ€HUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM Wi alrOpuTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNUTH NpHUMEpPBl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAEC W
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW TMPOOJEMBbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [IOK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [{OK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 L https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o L https://m.edso0.ru/1c209e37
7 IloBTOpCEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0



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

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena ppauteris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl

OCHOBHBIC TIOHSITHSI CTEPEOMETPHUU:
TOYKA, IpsIMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuna

1 M300paKeHUS Ha PUCYHKAX: 1 https://m.edso00.ru/14467518
M300paXeHUS IIOCKOCTEH,

MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka

[TonsaTHa: nepecekarommecs
2 IJIOCKOCTH, TTEPECEKAIONITUECS 1 https://m.edsoo.ru/9f4eae31

npsaMas U miI0CKOCTb

[TonsTHs: nepecekaronuecs
3 IJTOCKOCTH, EPECEKAKOIIUECS 1 https://m.edsoo.ru/ae56ad45
npsiMas U MII0CKOCTh

3HAKOMCTBO C MHOTI'OTpaHHUKAMH,

)
H300pKCHIC MHOTOTPaHHHUKOB Ha 1 https://m.edsoo.ru/58a8729a

PUCYHKAX, Ha MPOEKITHOHHBIX
yepTexax
HavansHbie cBeneHNs 0 Kyde u

5 NUpaMHIe, X Pa3BEPTKU U MOJEIIH. 1 https://m.edso0.ru/c4373c37
CeueHust MHOTOTpaHHUKOB



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37

HavansHbie cBeieHNS 0 KyOe u
MUpaMHUIe, UX Pa3BEPTKH U MOJICIIH.
CeueHusi MHOTOTPaHHHKOB

https://m.edsoo.ru/bbc413dc

IlonsiTe 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

https://m.edsoo.ru/9cfc3f4f

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBUS U3 HUX

https://m.edsoo.ru/da5bd46b

10

11

12

[TonsATHe 06 akCHOMAaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHHH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3anMHOe pacnonokeHue npsMbIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapauIeIIbHBIE U CKPEILNBAIOIINECS
IIpsIMBIE

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
rapaijienbHble IPSMBIE B
IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/c2e97ba7

https://m.edsoo.ru/lac7f137

https://m.edsoo.ru/2afalf36

https://m.edso0.ru/1977a523



https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523

[TapayienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edso0.ru/aa6f3833
[TapannenbHOCTh IPAMOI U
IJIOCKOCTH

14 ¥/IIBI C COHATIPABIICHHbIMI https://m.edso0o.ru/a78748f6
CTOpPOHAMHU
%

15 FOIL MENCLY IPAMBIMY B https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE

16 ¥/TOI MENLY MAMBIMH B https://m.edsoo.ru/aa7a8f5¢c
IIPOCTPAHCTBE
I1 78

17 APALICIBHOCTD TLIOCROCTER https://m.eds00.ru/26631b26
napajieIbHbIe TUIOCKOCTH

18 CroiicTaa 13apam1enLHHx https://m.edsoo.ru/34d5b9ec
TUTOCKOCTEH
[Ipocreiinume npocTpaHCTBEHHbIE

19 (burypsl Ha MJIOCKOCTH: TETPASAP, https://m.edsoo.ru/e9ba9c7d
KyO, mapaienenumne;

20 [Toctpoenue ceueHwmii https://m.edsoo.ru/653b13ch

21 Iloctpoenue ceuennii https://m.edsoo.ru/72ece97d
KonTponbhas padota no teme
HH

22 PAVIDIE I TLHIOGKOCTH B hitps://m.eds00.ru/f6438b9b
npoctpaHcTse. [lapamnenbHOCTb
MPSIMBIX U IJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMOM U

23 TUTOCKOCTH: TIEPTIICHTUKYJISIPHBIC https://m.edsoo.ru/a714f338
IpsIMbIe B IPOCTPAHCTBE
IT

24 DAMBIC TTAPAIIICIRHAIE 1 https://m.edsoo.ru/e44f4d53

NEPHNCHAUKYIISIPHBIC K ITIIOCKOCTH



https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53

25

[IpsiMble apasienbHele U
NEPIECHIUKYJIIPHBIE K IIJIOCKOCTH

https://m.edsoo.ru/25c8fdd8

26

27

[Ipu3Hak nepnesauKyJIspHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/f28e19f5

https://m.edsoo.ru/32a7debe

28

Teopema o npsamon
NEePIEHAUKYJIIPHOHN MIIOCKOCTH

https://m.edsoo.ru/4ea85ec3

29

30

Teopema o npsamon
MEPIEHIUKYIISIPHOM MJIOCKOCTH
Teopema o npsimoit
MIEePIEeHIUKYISIPHON MIIOCKOCTH

https://m.edso0.ru/d9533342

https://m.edso00.ru/1556888b

31

[lepnenuKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IIJIOCKOCTH

https://m.edsoo.ru/3bb9d2b9

32

[IepneHuKymnsp ¥ HAKIOHHBIE:
paccTosHUE OT TOYKH [0 MIOCKOCTH,
paccTostHue OT NMPSMOU 10
IIJIOCKOCTH

https://m.edsoo.ru/6fa81822

33

[lepneHuKysp ¥ HAKJIOHHBIE:
paccTosHUE OT TOYKH [0 MIOCKOCTH,
paccTostHue OT MPSIMOM 10
IIJIOCKOCTH

https://m.edsoo.ru/c456dcf7

34

[lepnenauKynsp ¥ HAKIOHHBIE:
paccTosHUE OT TOYKH [0 IJIOCKOCTH,
paccTostHue OT MPSMOM 10
IJIOCKOCTH

https://m.edsoo.ru/5ad7c¢883



https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXIY

35 N https://m.edsoo.ru/5527feed
MPSIMOM U TUIOCKOCTBIO

36 JABYTpaRHbiii yrox, MMHEHHbIi yron https://m.edsoo.ru/6ce6ff8c
JBYTPAHHOI'O yIJia

37 JlByrpaiHbli yroi, JMHEHHbIH yrox https://m.edsoo.ru/1e7c28bf
JIBYTPAHHOTO yIJia
IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:

38 MIPU3HAK MEPIEeHIUKYIIPHOCTH https://m.eds00.ru/7895d29e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIpHOCTB MIJIOCKOCTEM:

39 MPU3HAK MEPIICHIUKYISIPHOCTH https://m.edsoo.ru/7271c12f
JIBYX TIIOCKOCTEN
[lepnieHIUKYISIPHOCTD MIIOCKOCTEH:

40 IIPU3HAK NEPIEHANKYIIPHOCTH https://m.eds00.ru/5b6673a4
JIBYX TJIOCKOCTEH

41 Teopema o Tpéx nepneHaAuKyIsIpax https://m.edsoo.ru/8de5a9c7

42 Teopema o TpEX mepreHANKYIApAx https://m.edsoo.ru/cca2833d

43 Teopema o TpEXx neprneHAUKyIApax https://m.edsoo.ru/22caf7be
KontponbHas paboTa no TeMam

44 "HepHeHHHVKyMpHOCTL HPAMBIX 1 https://m.edso00.ru/1b323f77
mockocTeil" u "YTibel Mexy
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI

45 MHOT'OTPaHHUKA, BBITYKJIBIE U https://m.edsoo.ru/f12f4edd

HEBLIITYKIIBIC MHOT'OTPAHHUKH,
pa3BépT1<a MHOT'OTpaHHHUKa



https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IPU3MBL; IpAMas U
HaKJIOHHasl IPU3Mbl; OOKOBas U
II0JIHAsI TOBEPXHOCTD IIPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuleJIeuIe]] 1 ero CBOMCTBa

https://m.edsoo.ru/f58ac2de

48

[Mupamua: N-yronpHasi mupamuia,
IpaHy ¥ OCHOBAHUE HPAMUJIbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
MUPAMHU/IbI; TIPABUIIbHAS U
yced€HHas MUpamMuIa

https://m.edsoo.ru/36389a9b

49

IIpaBuiIbHBIE MHOIOTPAaHHUKH:
MOHSITHE MTPaBUIIBLHOTO
MHOTOTpaHHUKA; IIPaBUIIbHAS
IpU3Ma U NpaBuiIbHAs IHPaAMUIA;
MpaBWJIbHAs TPEYTrobHAas MUpaMuaa
U TIPAaBUWJIbHBINA TETpa’p; KyO

https://m.edsoo.ru/led67d9b

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CuMMeTpuHs B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETpHUU B TUPAMUIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX

https://m.edsoo.ru/e3a23c2c

https://m.edsoo.ru/bd46185f

52

Brruncienue >31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMArOHAaJ!, YTJIbI

https://m.edso0.ru/3c28c528



https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
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[Tnouianp 60KOBOM OBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSAMOU

53 MIPU3MBI, TUTONIAh OCHOBAaHHH, 1 https://m.edsoo.ru/a5ed7546
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSMOM TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIBLHOM
54 MMUPaMU/IbI, TEOpPEMa O TIIOMIATN 1 https://m.edsoo.ru/a229cb6f
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTUPaAMU/IBI
55 Kourposbias pabora no rese 1 https://m.edsoo.ru/e84d9cef
"MHuororpaHHuku"
56 [TonsiTre 06 00BEME 1 https://m.edsoo.ru/1ba674d8
57 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/e63ch619
58 OO0BEM TUPAMHUTBI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuUIbI 1 https://m.edsoo.ru/3e45e6dd
60 OO0BEM TUPAMHU/TBI 1 https://m.edsoo.ru/39a416b6
61 O0BEM npu3MBbI 1 https://m.edsoo.ru/a3bffb57
62 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/abalb56c
63 O0BEM npu3MBbI 1 https://m.edso0.ru/6ffc8623
64 KOHTI,?OHBHM pabora o Teme 1 https://m.edsoo.ru/1a826542
"O6BEMBI MHOTOI'PaHHUKOB"
[ToBTOpeHue, 0600IIEeHNE
65 CHCTEMATH3AIA 3Haf{ - 1 https://m.eds00.ru/63c1f766
[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE
66 Hostoperiite, oGobmerie 1 https://m.eds00.ru/d219ddho

cHCTEMaTH3aInsI 3HAaHUH.



https://m.edsoo.ru/a5ed7546
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67

Beluncienue paccTosHUAN: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH 10 IIIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

HToroBast KOHTpOJIbHAs paboTa

https://m.edso00.ru/1129561e

68

[ToBTOpeHmE, 0600IIEHNE
CHCTEeMaTH3allus 3HAaHU.
Beruucnenue yrios: Mexay
CKPEIIHMBAIOIIMMUCS MPSIMBIMU,
MEXIy NPSAMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

https://m.edsoo.ru/b44e7673

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl

Cdepa u map: eHTp, paamyc,

1 JIMAMETP; TUIOIA/Ib TOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
cdepbl
B3anmHoe pacnionoxxeHue cepsl
Y INIOCKOCTH; KacaTelbHast

2 o 1 https://m.edsoo.ru/8a7eb42e
IJIOCKOCTh K cepe; TIomaan
chepnl
H3obpaxxenue cdepsl, mapa Ha

3 P C bep P 1 https://m.edsoo.ru/fle6a34a
miockoct. CedeHus 1mapa
HI/IJ'II/IHI[pI/ILIeCKafl HOBerHOCTB,
oOpas W€ WIHHIPHYIECKON

4 PasyIomHe I P 1 https://m.edsoo.ru/2d2dfe52
MMOBEPXHOCTH, OCh
HHHI/IHJIPI/I‘ICCKOﬁ HOBerHOCTI/I
Hunuaap: ocHoBaHUS U GOKOBast
IMOBEPXHOCTH, 00pa3 ast ¥ OCh;

5 P 5 ]‘2 yro . 1 https://m.edsoo.ru/fcf68351
ILIONIA b OOKOBOM U MOJIHOM
[MOBEPXHOCTH
N300paxkenne nunuHapa Ha
miockocTH. Pa3BépTka numuHIpa.
Ceuennsg muimHApPa (TIIIOCKOCTHIO

6 H apa ( ’ 1 https://m.edso00.ru/666ebad5

napasuieIbHON Win
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
https://m.edsoo.ru/fcf68351
https://m.edsoo.ru/666ebad5

Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

https://m.edso0.ru/f91757b4

Konyc: ocHOBaHue U BepIMHa,
00pa3yroias 1 OCh; IJIOMIA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

https://m.edsoo.ru/fc7babab

10

Yceu€HHblil KOHYC: 00pa3yroume u
BbICOTA; OCHOBAaHUA U OoKkoBas
MMOBEPXHOCTh

N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.
Ceuenus koHyca (IIJI0OCKOCTBIO,
rapasuieIbHON OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

https://m.edsoo.ru/a4bfccfd

https://m.edsoo.ru/26c49378

11

12

13

KOM6I/IHaL[I/I$I TCJI BpallICHUS U
MHOTI'OIrpaHHUKOB

MHororpaHHuK, ONMCaHHbIN
okono cepsr; chepa, BucaHHAS B
MHOTOTPaHHHK HJIU B TEJIO
BpaleHus

ITousitue 06 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TET

https://m.edsoo.ru/9cffd6f3

https://m.edsoo.ru/52fe59c6

https://m.edsoo.ru/49a2fc48

14
15

O0BEM IUIHHIpa, KOHYCa

O06BEéM mapa u miomaas cheps

https://m.edso0.ru/951324a7

https://m.edsoo.ru/3c663del

16

[TogoOHBIE TE€Na B MPOCTPAHCTBE.
COOTHOIICHHS] MEXKTY TUIOIIAISIMHU

https://m.edsoo.ru/7a7c3f85
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MOBEPXHOCTEH, 00bEMaMu
IMONOOHBIX TEN

17

18

19

KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "OObeMbI

"

TCI

BekTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

CrnokeHne U BEIYUTaHHE BCKTOPOB

[EEN

https://m.edsoo.ru/17bb757e

https://m.eds00.ru/72669d66

https://m.edsoo.ru/11blccbe

20

21

YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenune BekTopa o Tpém
HEKOMILIaHAPHBIM BEKTOPaM.
[IpaBuno napasmienenumnena

https://m.edsoo.ru/ec1f9d28

https://m.edso00.ru/81213f3b

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUM C
BEKTOPAMH

https://m.edsoo.ru/ca866867

23

24

KoopnnHaTHO-BEKTOPHBINA METOT
MIPY PEIIEHUH T€OMETPUUECKUX
3amad

IIpssmoyrosibHas cucrema
KOOPJWHAT B IPOCTPAHCTRBE.
Koopaunats! BekTopa.
IIpocreiimme 3amauu B
KOOpAMHATAX

https://m.edsoo.ru/1de2f88a

https://m.edsoo.ru/75b68f61

25

26

Yroa Mexay BEKTOpamH.
CxkanspHoe NMpou3BEICHHE
BEKTOPOB

Brruncienue YIJIOB MCKAY
MMPSAMBIMU U IINIOCKOCTAMU

https://m.edsoo.ru/d5226d23

https://m.edsoo.ru/6b228fce
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KonTtponbHast pabora o teme
27 "BekTopbl 1 KOOpIMHATHI B
npocTtpaHcTse"

https://m.edso0.ru/373492c3

[ToBTOpeHnue, 0600IICHNE 1
28 cUCTEeMaTU3alus 3HaHUM.
OcHoBHBIE GUTYPHI, HAKTHL,

TEOpEMBI Kypca IJIaHUMETPUU

https://m.edsoo.ru/339a84dd

[ToBTOpeHue, 0600IICHNE 1
29 cucTeMaTu3alus 3HaHUM.
OcHoBHBIE GUTYPHI, HAKTHI,

TEOPEMBI Kypca INIAHUMETPHUH

https://m.edsoo.ru/71d2d412

[ToBTOpEHME, 0000IICHUE 1
30 cucTeMAaTH3alysa 3HaHUi. 3amaun

IJIAHUMETPUU U METOJIBI UX
peLeHus

[ToBTOpenue, 06001IeHUE U
31 cUcTeMaTH3alus 3HaHUH. 3a1auu

MJIAHUMETPUU U METOJIBI UX
peLIeHus

[ToBTOpenue, 06001IeHUE U
39 CHCTeMaTH3allns 3HaHUH.
OcHoBHbI€ QUTYPBI, PAKTHI,

TEOPEMBI Kypca CTEPEOMETPUHU

33 Wrorosast KoHTpOJbHAS paboTa

https://m.edsoo.ru/1bc556df

https://m.edsoo.ru/117a7f57

https://m.edsoo.ru/95e5e946

https://m.edsoo.ru/a66a7dc2

34 [ToBTOpenme, 0600IIEHNE 1

cUCTeMaTHu3anus 3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

https://m.edsoo.ru/ff93611f
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb
25 ITpyMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NIPU PELICHUH
' reOMEeTPUYECKUX 33/1a4
23 OnepupoBaTh MOHATHSMM: MApPAJIETIBHOCTh U IEPHEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBars B3aMMHOE pacIioyioKeHUE NMPSIMbIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHITUAMM: JBYTPAHHBIHN yroJl, TPaHH ABYIPaHHOIO yTJa,
7.5 pebpo IBYrpaHHOro yrja, JIMHEHHBIM yroyl JBYTpaHHOIO YIJa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIN
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKa, MIpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacrio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (MMpamuja, Mpu3Ma,
' MIPSIMOYTOJIBHBIN TTapajuIeIenuIe, Ky0)
KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
-8 KkjJaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TpPSMble M HAKJIOHHBIE TMPU3MBI,
napaJuIeIeUIe /Ibl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOTOTPaHHUKOB
210 OOBACHATH MNPUHLUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAHHUKOB,

HCITONIB3YSI METOJT CJIE/IOB




7.11

CTtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX M W3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC T’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUE MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHC
paCCTOHHHfI MCXKAY ABYMsS TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIUMHUCA ITPAMBIMUA

7.13

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPUICCKUX BECIIUYHH 110 06pa3uaM
I aJilropyuTMaM, INPUMCHAA U3BCCTHBIC aAHAJIUTHYCCKHUC MCETOAbI IIPpH
peHICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a/7a4d Ha BbIYMCICHUC YIJIOB
MCKAY CKPCIIUBAOINHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ H IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Boruucisate 00bEMBI M IUIOHIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHMpamuga) C OpuMeHeHHeM  (GOpMyl,  BBIYUCIATH
COOTHOIIECHUS MEX/TY TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T0OHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSl B MIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MpPEICTaBICHHYIO Ha

yepTexkax U pUCyHKax

[TpumeHsTH reoMeTpudeckre (GakThl A PELICHUs CTEPEOMETPUIECKUX
3ajad, MPEAINOJIAralolINX HECKOJIbKO IIAroB PEIICHUs,, €CIH YCIOBHS
NpUMEHEHU 33aJJaHbl B IBHOH popme

[TpuMeHATh TpPOCTEMIINE NPOTrPAMMHBIE CPEJICTBA U DIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBI MpPH PEHICHUH CTEPEOMETPUUYECKUX
3aja4

ITpuBOIMTE IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U

KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[TpuMeHsATH TOJMYYEHHBIE 3HAHMUSA Ha TMPaKTHKE: aHAJTU3UPOBAThH
peanbHbBIe CUTYallMd W MPUMEHATh W3YYCHHBIE MOHATHS B IpOIEcce
MOWCKA pEeIIeHUsI MaTeMaTW4ecku C(OpMyIUpOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTYallul Ha S3bIKE T€OMETPUH, HCCIIEI0BATh

MNOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMCTPUUCCKHUX MOHSATUU U




TCOPCM, arriapara anre6p1>1, peuiaTh NPaKTUICCKUC 3a/1auu, CBSA3aHHLIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BEIINYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TOHSITUSIMU IWTAHIPUYCCKAasT MTOBEPXHOCTb,
6.1 o0pasyronye MWIMHAPUIECKON MOBEPXHOCTH, LHWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00Opa3ylolMe KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTYYEHUS TeIl BpallleHUs
6.4 KnaccudunupoBars B3aUMHOE PacIoiioKeHUE CPephl U MIIOCKOCTH
OnepupoBarh TOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TEN BpalleHUs,
' T€OMETPUUYECKUX Tell C MpUMEHEHHEeM (PopmyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy u
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUCcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbIYHCHsATE COOTHONIIEHHS MEXAY IUIOMAIASIMU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N300paxaTh n3ydaemble GUTYpPHI OT PYKU U C IPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tell
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WHGOPMAIIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTYpax, MPEJCTABICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANOJIaraloiuX HECKOJIbKO IIArOB PELICHUS, €CIIH YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHsATH MPaBHIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAUWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIdApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocrelimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJICHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WiK alropuTMam,
NIPUMEHAST  U3BECTHBIE METOABbl INPU  PEUICHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4EHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYyallMM W IPUMEHSTh W3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh PEAJIbHBIE CUTYALIUU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUECKUX IMOHATHNA U
TEopeM, amnmnapara ajareopsl, perarb NpaKTHUECKUE 3a/1a4H, CBI3aHHBIE

C HAXO0XXACHUEM I'€COMCTPUICCKUX BCJIIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eometrpus

OCHOBHBIE TOHSTHS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, ITPOCTPAHCTBO.
IlousTue 00 AKCHOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmonoxkeHue TpSMBIX B MPOCTPAHCTBE:  IEpeceKarouiuecs,
NapajuleJIbHbIE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsIMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYpHI Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNeuie/1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYASAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJSAPHBIE MPAMbIE B
MPOCTPAHCTBE, INPSMbIC NApaUICIbHBIE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MpPU3HAK NEPHNEHIUKYISIPHOCTH NPSMOM M TUIOCKOCTH, TE€OpeMa O MpAMOM
MEPIIEHAUKYISPHON IIJIOCKOCTHU. YTIIbI B MPOCTPAHCTBE: YrOJl MEXKAY MPAMOU U
IJIOCKOCTBIO,  JBYIPAHHBI  YroJl, JIMHEWHBIA yTrOJd JABYTPAHHOTO  yIJia.
[IeprieHAMKYSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TIIOCKOCTH. [leprneHauKynsspHOCTh
IUIOCKOCTEMN: MPU3HAK NEPNEHIMKYIAPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpExX

MEPIEHIUKYISIPAX

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOIPDAHHHUKA, BBIITYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipu3ma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
IOJIHAS IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuiejenume] U ero cpoucrsa. Ilupamupa: n-yrosnpHas nupamMuaa, TpaHd U
OCHOBaHHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMuaa. OJIEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOT'OTPaHHUKHU: IMOHATUE MPABWIBHOIO MHOI'OTPAHHUKA, IIPABUIIbHAS IIPU3Ma U
IIpaBWIbHAsg IUPaMUJa, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA WM IIPABHIIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp,

AO0ACKa’Ap U UKOCASAPYIruc Ceuenus IIPU3MbI U ITMPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOfI,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjcnmiicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOW MPU3MBI, IUIOMIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOH MOBEPXHOCTH NPsAMOM Mpu3Mbl. I iomans 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABUIBHOW IUpaMuIbl, TEOpeMa O IUIOUIAaH

yceuénHoii nupamubl. [Torstie 06 06béme. OOBEM MUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

[IOBEPXHOCTEN, 00BbEMaMU MOAOOHBIX TEI

11 KITACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

Hunuaapuyeckas: MOBEPXHOCTh, 00pa3ylolIe HWIMHIPHUYECKONH IMOBEPXHOCTH,
OCh UWIMHAPUYECKOM moBepxHOCTH. LlunuHap: ocHoBaHuss U OGokoBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHA, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroine U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOMIalb TOBEPXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

0KOJI0 cepsl, cepa, BIUCAHHAS B MHOTOIPAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OPSIMOYTOJIBHOTO Tapajuiefienunena u ciueactBuss u3 He€. OO0bEM IWIHMHIpA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAISIMU

o1 MOBEPXHOCTEH, 00hEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO M MPOXO/SIILEE Yepe3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaisipHoe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IPSAMBIMH W IIJIOCKOCTAMMU.
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (popMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
paBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMECHSATH UX; yYMEHHE
dbopMyIHpoBaTh 00paTHOE © TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCcyXJCHHI; yMEHHE OIEPHPOBATh TOHSATHSAMHU: MHOXECTBO,
IIOAMHOKECTBO, OI€palMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUU U npu pCIICHUHU 3a/1ad, B TOM 4YHUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HAa IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHne onepupoBaTh MOHATHAMU: HAaTYpPaJIbHOE YHUCIIO, LIEJI0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeleM, KOPEHb HATypabHOM CTEIIEHH, CTEIICHb
C palMOHAJIBHBIM IIOKAa3aTejleM, CTENeHb C JIEHCTBUTEIBHBIM
moKaszaTejeM, JorapuM 4ucia, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YKCJIA, OCTATOK 10 MOAYJI0, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOLIUIl IeUTeNh U HauMEHbIee
of1iee KpaTHOe, arOpUT™M EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3MIUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHMs BBIPAKECHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIpQ)XEHUI; YMEHHE ONEepUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas  IPOTPeccHs,  TEOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MPOU3BOIUTH apUPMETHYECKUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  NPUMEPHl  UCIIOJIIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHu€e onepupoBaTh NOHATUSAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJIECTBO, TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUILHOCTH
YPaBHEHUW, HEPABEHCTB M CHUCTEM; yMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIapaMEeTpPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MATEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTe HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIMH, HanOoIblllee U HaUMEHbIIIee 3HAYCHUS
(GYyHKIMM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIHMS, aACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAas (YHKIUH,
reoMeTpHUeCcKUil 1 (pU3MUECKH CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNnéHHbI HMHTErpajl; YMEHHE HaxOJIuTh AaCUMITOTHI Ipadukxa
(GYHKIMU; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOUTh ypaBHEHUE KacaTelIbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE SJIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCIOJIb30BATh INPOU3BOAHYIO Ui HCCIIEIOBAaHUS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HaYCHUS (PYHKITHIA;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUYCCKOT O aHaJIN3a; IPUMCHATD MIPOU3BOAHYIO JJISI HAXOXKIACHUSA




HaWJIy4dllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ moMomp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaTb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUS (QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMsA, — panMoHadbHas — (QYHKOMS, — CTeeHHas  (QYHKIHS,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
¢GyHKUMH, TOKa3aTelbHass W Jorapupmuueckas (QyHKIUM; yMeHHUe
CTpOUTH TpadUKN U3yYEHHBIX (DYHKIHHA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Ipa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyJamMH 3aBHCUMOCTH
MEXy BETMYMHAMU; UCITIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHus ypaBHEHUH, HEpPaBEHCTB U 3aJa4 ¢ apaMeTpaMu; U300paxarb
Ha KOOpPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATH MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJIOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHUSMHU: CpefaHee apuMeTHYecKoe,
MeqraHa, HauOoJIblllee ¥ HaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; YMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh WH(OpPMAIMIO, TPEACTABICHHYI0 B TaOiMIax, Ha
auarpammax, rpadukax, OTpa)karonlyro CBONCTBA pealbHBIX MPOILIECCOB
W SIBJICHHWH; TPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOJHIl |
IUarpaMM; HCCIIEI0OBaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacagoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, GOpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEepUPOBaTh TMOHATHSMH: CIlydyailHas BeJIMYMHA, pacIpeieicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OXKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUU paclpeielieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeiesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCE B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHSIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHUCIIO
nepecTaHoBok; OmMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS IS PEIICHHS 3a]1ay; OLEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHne onepupoBarth IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yroi,
JIBYTPAHHBIA YTOJ, TPEXTPAHHBIM YIoJl, CKPEIIHMBAIOLIUECS IpPSMBIE,
MapaJUIEIbHOCTD U MEPIEHIUKYIISPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJI MEXAY HMPSMON M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
yYMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIAMU: IUIOMAIb GUrypsl, 00bEM GUrypsl,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapamenenunesn, npu3Ma, nupamuja, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUbI, MPHU3MBI, KOHYCa, IIMIMHIPA, 00bEM KyOa,
MIPSIMOYTOJIBHOTO IapajulelICUIela, TUpaMUIbl, IPU3MBI, [WIAH]IPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]IPA,
NapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYECHHE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUCHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYITUPOBATH OMpEAeNeHUsT U3ydaeMbIX (uryp,
BBIJIBUTaThb THUIIOTE3bl O CBOMCTBAX M IIPU3HAKAX T'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kimaccuukanuioo (GUryp TO pa3nMYHBIM IPU3HAKAM, BBIIIOIHATH

HeO6XOI[I/IMBIe JOITOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue onepupoBaTh IOHATUSAMHU: JBHKEHME B IPOCTPAHCTBE,
napajuIeNIbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IMIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE W TIOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPO/IE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BaTh F€OMETPUUYECKUE OTHOIICHUS
NP pEIIeHUH 3a/1a4; HaXOIUTh I€OMETPUYECKHE BEIMYUHBI (JITHHA,
yroj, miomanb, o0bEM) MpHM pelleHHH 3a1ad U3 APYruX Y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HHU; YMEHUE BEIYUCIIATH TEOMETPUIECKHE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOIab, 0OBEM, IIIOMIAb MOBEPXHOCTH),
UCTIOJNB3ysl M3Y4YeHHBIE (HOPMYIBI U METOJNBI, B TOM YHCJE: IUIOIAIb
MIOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IWIMHAPA, TIOMAb CHEpBI;
00BEM Ky0a, IPSIMOYTOIBFHOTO TMapaljieNienuIe ia, MUPaMHUJIbl, TIPU3MBI,
LWIMHIPA, KOHyca, I[Iapa; yMEHHe HaXOJIUTh OTHOLICHHE OOBEMOB

MOoI00HBIX QUTyp
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YMeHne  omnepupoBaTh  IMOHATHUSAMHU:  TNPSAMOYrojbHAas  CHUCTEMa
KOOP/IMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, NMPOU3BEJICHUE BEKTOpA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO
6a3ucy, CKaJlsipHOE NPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIoJ
MEXIYy  BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOPAMHATHBIN METOJ Ul pEeIIeHUs] TeOMETPUYECKUX 3aj]ad M 3ajad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NTOAXOAALIMA METOA s pelIeHHs 3ajayi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MPOLECCOB M SBJICHUH; yMEHHE pacClO3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel
19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TIPOLEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOOH
13 Apudmernueckuil KopeHb HaTypaibHOU creneHu. [leiicTBus ¢ apupmMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp c¢ uensiM mnokaszateneM. CTeneHb € palUMOHAIBHBIM IIOKAa3aTEJIEM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI
JleiictBuTenpHble YuCia. ApUPMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yucaamu. [TpuGnuxEHHbIE BBIYUCICHNUS, IPABUIIa OKPYTJICHHS], TPUKUIKA U OLIEHKa
pe3yibTaTa BEIYACICHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS
2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U TIorapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HEpaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaennTenb MaTpULIbl




OyHKIUH U TpapuKH

@Oynkims, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIe

3 ¢dbynkuun. Y€rHbie n HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMN
Ob6nacTh omnpenenaeHus: U MHOXeCTBO 3HadeHui GyHkuuu. Hymu dyHkuumu.
3.0 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcuMymbl 1 MUHUMYMBbl (pyHkuuu. HamOomblnee u HavMeHblee 3HAUYCHUE
(GyHKINMU Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTsl TpadukoB Qyaknuit. CoiicTBa  (QyHKIHIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUsI TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Hauana maTremMaTueckoro aHaimsa
4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[IpumeHeHne NpPOM3BOJHON K HCCIENOBAaHUIO (PYHKUMH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoOXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaIeHUS




7.5

KOOpI[I/IHaTBI " BCKTOPLIL




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






