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HHOACHUTEJBbHASA 3AITNCKA

Pabouas mporpamma yuebHOro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00Yy4aIOUINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepanbHOro rocyIapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHaapTa cpeaHero oodmero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, M TPAAUIUN POCCHUIICKOTO 0Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTaBJISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4ueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro o0Iero oOpazoBaHUs
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4eHHsl T€OMETPUM B HANPABJIEHUHU JIMYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, (GOpMUPOBaHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIbHBIX IPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUUECKUX aOCTpaKLUi, COOTHOIECHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
CrocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl a[alTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBnsieTcss OAHUM K3 0a30BBIX NPEAMETOB HA YPOBHE CpPEJHEro OOILero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblIUIEHHE, QOPMUPYEMOE NPHU H3YYEHHH OOYHalOIIMMUCS MOHATUHHBIX
OCHOB TE€OMETPUM M IOCTPOCHHM LEMOYKM JIOTMUECKUX YTBEP)KIECHUN B XOJE€ pELICHUS
F€OMETPUUYECKUX 3a/lad, YMEHHE BBLIBUTaTh W OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHHUN 33ad €CTECTBEHHO-HAyYHOIO ILIMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHne OpHEeHTHPOBATbCA B IPOCTPAHCTBE MIPAECT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsx JesTenbHOCTH YenoBeka. OpueHTalusi 4ejoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAloIEero MHupa,
yCIIOBUE  YCIENIHOIO TMO3HAaHUS M  aKTHMBHOIO  MpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHAET pa3Hble BUAbI YUeOHOH U TPYyJOBOM
JESTENIbHOCTH, SIBJISETCS OJAHUM M3 MPOQGEeCCHOHAIbHO Ba)KHBIX KauecTB, MOATOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3sHOBUIAHOCTU
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOATOTOBKE K MPaKTHYECKON
JESATEIIBHOCTH 110 MHOTHM HaIIPaBJICHUSM.

enp ocBoenuss mporpammbl ydeOHOro kypca «['eomerpusi» Ha 0a30BOM YpOBHE
o0yueHuss — oOmeoOpazoBaTeIbHOE M OOIIEKYIbTYpPHOE pa3BUTHE OOydYaroIuxcs dYepes
o0ecriedyeHre  BO3MOXKHOCTH  TNPUOOPETEHHS U MHCIOJIb30BAHMS ~ CHUCTEMATHUYECKHUX
TreOMETPUYECKUX 3HAHUN U JAEUCTBUM, CHeUn(UYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOI'O
IPOJOJDKEHU  00pa3oBaHUs IO  CIELUAIBHOCTAM, HE CBS3aHHBIM C  IPUKIAJHBIM
MCII0JIb30BaHUEM T€OMETPHUU.

IIporpamma mo reomeTpuu Ha 0a30BOM YPOBHE IpeJHAa3HAueHa A OOY4YarOUIMXCS
CpeIHEN WIKOJIbI, HE HCIBITHIBABIIMX 3HAUUTENbHBIX 3aTPYAHEHMM Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KM3HHU B COBPEMEHHOM o011ecTBe. KpoMe 3Toro, OHu MMEIOT BO3MOKHOCTh U3yUUTh F€OMETPHUIO



60.]166 FHy6OKO, €CJIN B I[aJIBHefILHeM BO3HUKHET HGOGXOI[I/IMOCTB B FCOMCTPUUCCKUX 3HAHUAX B
poeCCUOHATLHOMN IeATEILHOCTH.

I[OCTI/I)KGHI/IG neinun OCBOCHUA mporpaMmabl oOecrieunBaeTcs pPCIICHUCM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3ajadyaMu OCBOEHHsI Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

J dbopMupoBaHUE MPEACTABICHUS O F€OMETPUHM KaK YacTH MHPOBOW KYJIbTYpHI U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;
J dbopMupoBaHUE MPEJCTaBICHUS O MHOIOTPAHHHMKAX M TellaX BpalleHUs KakK O

BRKHEUIIMX MAaTEMAaTUYCCKUX MOJEIISX, TO3BOJISIONINX ONMUCHIBATh M U3ydYaTh Pa3HbIC SIBICHUS
OKPYXKaIOIIEro MHUPAa;

J dopMupoBaHUE YMEHHS PaCIO3HABATh HAa YEPTEXKAX, MOACISIX U B pEalbHOM MUPE
MHOTOTPaHHHUKH U TeJla BPaIlCHNUS;

J OBJIAJICHUE METOJAMHU pEIICHHUs 33/7a4 Ha MOCTPOCHUS Ha M300paKeHUAX
IIPOCTPAHCTBEHHBIX (pUryp;

J dopMupoBaHWE  YMEHHS  ONEPUPOBaTb  OCHOBHBIMH  MOHSTHAMH O
MHOTOTPaHHHUKAX U TeJIaX BPAICHUS U UX OCHOBHBIMH CBOHCTBaMH;

J OBJIQJICHUE QAJITOPUTMAaMH pEUICHHsST OCHOBHBIX THIIOB 3ajad; (opMupoBaHUe

YMCHUA IMPOBOAUTH HECJIOXKHBIC J0Ka3aTCIbHBIC pacCyxxacHus B X0J€ pemicHuAd
CTCPCOMECTPHUUYCCKUX 3a/lad U 3a71a4 C IIPAKTUYCCKUM COACPIKAHUCM,

. pa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW 00ydarommxcs,
MIO3HABATEJIbHON AaKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBILIJICHUS;
. ¢opMupoBanre (QYHKIMOHAIBHOM TI'PAMOTHOCTH, PpEJIEBAaHTHONM TI'€OMETPUU:

YMEHHE PACIIO3HABATH MPOSBICHHUS T€OMETPHUSCKHUX MMOHSATHIH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3yUYEHUU APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpOBaTh MX Ha S3BIKE I€OMETPHUH M CO3/1aBaTh
TEOMETPUUECKUE MOJIETH, MPUMEHATh OCBOCHHBI T€OMETPUUYECKUN ammapar Uisl perIeHUs
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUU
B Havaje ero MW3y4YeHUs 3ajad, peliacMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUSHHIO TPEIMETA.

[Ipenmourenne OTHAETCS HATISJIHO-KOHCTPYKTHBHOMY METONY OOYYCHHS, TO €CTh
TEOPETUYECKHE 3HAHUS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
JEATCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEJACTABICHUN Yy YydYalluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET pEIlIeHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJja4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue o0paza TPOBOAMTCS C
OTOPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBUSX OTBJICUEHHS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.

OcHoBHBIE conaepxaTenbHble JHUHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukny», «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBe», «Tema BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE TOTHUYECKIX YMEHUN pactpeesieTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO W TIO TrojJaM OOyYeHHS Ha YpPOBHE CPEIHETr0 OOIIEro
o0Opa3oBaHusl.

Copepxanre 00pa30BaHMs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3ylIbTaTaM OCBOCHUS
paboueit mporpaMMBl, paciipeIesIEHHBIM 10 TO1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJAJEHWE T'COMETPHUYECKMMH TOHSATUSMHU M  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIEI0BATENbHO M IMOCTYNAaTeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUYECKHX MPEACTABICHUI 00yJaroImnXxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Heelno B 10 kiacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yuyeOHbIX yaca.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS CTepeoMeTpuu. Touka, mpsiMasi, MI0CKOCTh, MPOCTPaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHoe pacnosioxkeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUICIIbHBIE U
cKpemuBawpmuecss npsambsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MNapaIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMH; Yrojl MEXKIy HIpSIMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuiockocTel. [IpocTeiimume mpocTpancTBeHHBIE PUTYPHI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHuKyIsIpHOCTh NPSAMOM W IUIOCKOCTU: MEPHEHIAUKYJSIPHBIE TpPsIMbIE B
MPOCTPAHCTBE, MPSIMBbIE TMapajUiebHbIE M TEPHEHIUKYISIPHBIE K IIJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JUHEWHBIN Yrojl JBYrpaHHOro yria. llepneHaukyasp ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JIO
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM J0 TUIOCKOCTH, NpOeKUus (UTypbl Ha IJIOCKOCTb.
[TeprieHAMKYASIPHOCTD TJIOCKOCTEW: MPU3HAK MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTe. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

MHOrorpaHHUKHU

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJEMEHTbl MHOTOIPAHHMKA, BBINYKJIbIE U
HEBBITTYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Ma: N-yrojbHas pu3Ma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: N-yronpHas
nupaMua, TPaHU U OCHOBAaHUE NHUPaMUIbI; OOKOBas W TMOJHAS TMOBEPXHOCTh MHUPAMUJIBI;
npaBubHAsI W yCceu€HHAs TMUpaMua. OJIEMEHThl TPU3Mbl W mupamuibl. [IpaBuiibHBIC
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPAaBWIbHAS MpU3Ma M NpaBUIIbHAs
nupamMua; MpaBHIbHAS TPEYroJibHAs MUpPaMUia U MPAaBWIbHBIN TeTpasap; kyo. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’aAp W uKocadap. CedeHHs NpU3MBI U
MAPaAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM, IMIOCKOCTH.
DJIeMEHTHI CHMMETPHUH B THpaMUaX, MapauieJenuIeax, MpaBUiIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomans 6okoBoi
MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTHU TMPSMON TPHU3MBI, TUIONIAJh OCHOBAaHWM, Teopema o
OOKOBOH TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomane OGOKOBOI MOBEPXHOCTH W TMOBEPXHOCTU
MPaBWIBHON NMHUpamMuAbl, TeopeMa O IUloum@aau yceuéHHo mnupamunbl. [loHsTHe 006 00BEME.
O0BEM TUpPaMHUIBL, TPU3MBIL.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOMICHHUS MEXAY IUIOMIAIIMH TTOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TET.

11 KJIACC

Tena BpaleHnus

[unuHaapudeckass TOBEPXHOCTh, OOpa3ylOIIME MMJIMHIPUYCCKON IMOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3ylolue KOHUYECKONW IOBEPXHOCTH, OCh M BEpUIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHMe M BepIlIMHA, OOpasyiolas U OCbh; IJIOLIA/Ab
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHtp, paguyc, AMaMeTp; IUIOIAAb MOBEPXHOCTH chepbl. B3ammHoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIab chepol.

N300paxkeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KoMOuHamu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMHCAHHBINA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstne 06 oOBEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ miomajib cepsl.

[lono6usie Tena B mpocrpaHcTBe. COOTHOLIEHMSI MEXIY IUIOLIAASIMH IOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenust mwiuHApa (HapauieaIbHO U NEPHEHIUKYISIPHO OCH), CEYEHHs KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mmockocth U B mpocTpaHcTBe. CiokeHHE UM BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBunio mapamienenunena. Pemienue 3aqad, cBsI3aHHBIX C MPUMEHEHHEM MPABUI ACHCTBUIA C
BekTopamu. [IpsMoyronpHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaThl BeKTOpA.
[Ipocreiimue 3agaud B KOOpAMHATaX. YTOJN MEXIy BekTopamu. CKalgpHOE HpPOU3BEICHUE
BEKTOPOB. BbIuncieHue yrioB Mexay MNPSMBIMH U IUIOCKOCTSAMHU. KoopImHaTHO-BEKTOPHBIN
METO/J] TIPY PELLIEHUU T€OMETPUUECKHX 3aa4.



IINIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPe3yibTaThl OCBOEHUS IpOrpaMMbl ydeOHOro mnpeamera «MaTematuka
XapaKTEepPU3YIOTCA:

I'paikpanckoe BocnnuTanue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMH OOYYaIOLIErocss Kak aKTUBHOTO M|
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOrO OO0IIeCTBa, MPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMSAMU M Ha3HAYCHUEM.

IIarpnoTnyeckoe BOCIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOM TPayKAAHCKON HICHTUYHOCTH, YBAXCHUS K MPOILIOMY
U HACTOSILIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHU B IPYrUX HayKaX, TEXHOJIOTUSX, cepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH POCCHMCKOro Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>)KEHUM HAyKU U JIEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAaJa B IOCTPOCHHE
YCTOHYHBOTO OyYIIEroO.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYasd OCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCykIE€HUH; BOCIPUUMUYHUBOCTBIO K
MaTeMaTUYECKUM aCIIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCHUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTU4YeCKHWEe 3HaHHWs B HMHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryjspHas Quandeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIbHOCTBIO.

TpynoBoe Bocnutanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHWEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K pPa3IHMYHBbIM
chepam npodhecCHOHATBHON AESTeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliel npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTHIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTBHIO K AKTHBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBJICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIUSHUS COLHUAIbHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
JI00aTbHOTO  XapakTepa JSKOJIOTMYECKUX  MpoOJieM; OpHeHTalued Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B O00JIaCTH OKPYXKAIOUIEH Cpelbl, IIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOLIEN CPEJIbl.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

c(OPMHUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MATeMaTHYECKOW HAyKH KakK CQepbl
YEJIOBEUYECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTHUS LIUBWIM3ALUN;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKM M MATEMATHYECKOW KYJIbTYpOM Kak CpPEICTBOM IO3HAHHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIIATH TMPOCKTHYHO W  HUCCICAOBATCIBCKYIO ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3yibTaThl ~ OCBOGHUS ~ NPOTpaMMbl  y4eOHOro  mIpeaMera
«MaremaTuka»  XapakTepU3YyIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMH  HO3HABAMENbHLIMU
O0elcmeusmMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU
pe2yiamusHbIMU OeUCMEUIMU.

1) Vuueepcarvnvie nosnasamenwvhvle Oeticmeusi, obecneuusaiom GopmuposaHue
0a306b1X KOCHUMUBHBIX NPOYECCO8 00VUAIOUUXCS (0C80EHUEe MEeMOO08 NOZHAHUSL OKPYIHCAIOULe20
Mupa; npuMeHeHue JN0SUYECKUX, UCCIe008amenbCKuX onepayull, ymeHui pabomams ¢

ungopmayuetl).
Ba3oBble joruyeckue aeiicTBus:
o BBISIBIISITh M XapaKTEPH30BaTh CYIICCTBEHHBbIC NPU3HAKH MAaTEMAaTUYCCKHUX

00BEKTOB, MOHITHI, OTHOLICHUI MEXAy MOHATHIMU; (POPMYIHPOBATH OMPECIICHUS MOHATUH;
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKAINNUA, OCHOBAHUSA Ui 000OIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

. BOCIIPUHUMATb, (bopmynupoBaTh u peoOpa3oBbIBaTh CYKJICHHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHbBIE, €MUHUYHbIE, YACTHBIE U 00ILKE; YCIOBHBIE;
. BBIABIIAT MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IIPOTUBOpPEYUS B

(dakTax, AaHHBIX, HAOMIOJACHUAX M YTBEpPXKICHHSX; Ipe/ularatb KPUTEPUM Ul BbIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

L4 ACJIaTb  BbBIBOJBI C HUCIIOJIb3OBAHHUEM 3aKOHOB JIOTMKH, JAOCAYKTHBHBIX U
HHAYKTUBHBIX YM038.KJIIO‘ICHI/II>'I, yMO33KJ’IIO‘lCHPII>i 110 aHaJIOTHUH,;
L4 MMpOBOAUTE CaMOCTOATCIIBHO J0Ka3aTCJIbCTBA MATCMATHUYCCKUX YTBep)KI[GHI/II\/JI

(mpsiMple ¥ OT MPOTUBHOIO), BBICTPaMBaThb APryMEHTAIMIO, MPUBOAMTH MPUMEPHI H
KOHTPIpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

. BbIOMpATh Cr1oco0 perieHus yueOHO! 3aauM (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejbckue 1eiCTBUA:

. UCIIOJIb30BaTh BONPOCHI KAk HCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHBOPEUNE, TPOOJIEMY, YCTaHABINBATh NCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

J MIPOBOAMUTH CaMOCTOSITENIbHO CIUIAHWPOBAHHBIN SKCIEPUMEHT, MCCIEI0BaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBJIEHHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

. CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHHUST W BBIBOJABI IO pe3yJbTaTaM
NPOBEAEHHOTO  HAONIONEHUs, UCCIIEJOBaHMS, OIEHUBATh JIOCTOBEPHOCTh  IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IIEHHIA;

J IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbIABUIATH
MPEJIIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Paborta ¢ undopmanmeii:

° BBISIBIIATH JeUINUTHl MHGOPMAIMK, TAaHHBIX, HEOOXOJMMBIX IJisi OTBETa Ha
BOIIPOC U ISl PEIICHUS 3aa4H;
° BbIOMpaTh MHGOPMAIUIO W3 HMCTOYHHKOB PA3NUYHBIX THUIIOB, aHAIM3HPOBATH,

CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEICTABIICHHUS,;



° CTPYKTYpPHpPOBaTh HH(MOPMALMIO, TPEACTABIATh €€ B pa3TUYHBIX (dopMax,
WJUTFOCTPUPOBATH IPapUIECKH;

° OIICHUBATh HAJAEKHOCTh MH(POPMAIIUU IO CAMOCTOSATEIBHO CPOPMYTUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OeliCMEUsl, 00eCneuusarom chopmupo8aHHoCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.

OO01menmne:

° BOCIIPUHUMATh W (DOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBHH C YCJIOBHSIMH U
HEeIsIMA  OOIICHHSI; SICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOK) TOYKY 3PEHHUS B YCTHBIX U
MACbMEHHBIX TEKCTax, J1aBaTh TMOSCHEHHS IO XOJAYy peIIeHUs 3aJauyd, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

° B Xo0lle OOCYXIIeHUS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJieMbl, pEIIaeMOM 3ajJaud, BBICKA3bIBaTh WJCH, HAIICJCHHBIE HAa IIOMCK pEIICHUS;
COIIOCTABJISITh CBOM CYXJICHHUS C CYXJACHHSIMH JIPYIHX yYaCTHHKOB JHANOra, OOHapyXUBaTh
pa3iuurde W CXOJICTBO MO3UIUI; B KOPPEKTHOH ¢opme (OopMyTupoBaTh pazHOTIAcHs, CBOU
BO3PaKCHUS;

° NPEJCTaBISITh PE3yJIbTaThl pPEIICHUs 3a/ladyd, SKCIEPUMEHTa, HCCIEIOBAHMS,
MIPOEKTa; CaMOCTOATENIbHO BBIOMPATh (pOopMAT BBICTYIUIEHHUSA C Yy4€TOM 3a7ad MPE3EHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyannuecTBo:

° MOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUIYATbHOU
paboThl TpH pEIICHWH YYEOHBIX 3a7ad; IMPUHUMATH IIeJb COBMECTHOH JIEATEIBHOCTH,
TUTAHUPOBATh OPTraHU3aLMI0 COBMECTHON PaldOThI, paclpeleisiTh BUABI padoT, JOrOBapUBATHCS,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOEH;

) y4acTBOBaTh B TpyNmHoBbIX (opmax paboTel (oOCyxaeHHs, OOMEH MHEHHA,
«MO3TOBBIE IITYPMBD» W HHBIE); BBHIMOIHITH CBOI YacTh PadOThl M KOOPAUHUPOBATH CBOU
JEHCTBUS C IPYTUMH WICHAMHU KOMaH]IbI; OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OO MPOITYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOACHCTBHUSI.

3)  Vuusepcanvnvie pezynsamuenvie Oeticmeus, obecneuusarom — HopmMuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anmusi:

° COCTaBIIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 peleHus ¢
Y4ETOM HMEIOIINXCS PECYPCOB B COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ yUETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJIBb:

° BJIQJICTh HaBBIKAMHU IMO3HABATEIHHON pEeQIIEKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JNEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yNbTATOB; BIAJAETh CIIOCOOAMU CAMOIPOBEPKU,
CaMOKOHTPOJIS TIPOIIecca U pe3yiIbTaTa PeIIeHUs MaTeMaTHIECKOM 3a1a4u;

° NpeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPHU PEIICHHH 3a/1ayH,
BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWEHHBIX
OINOOK, BBISABIICHHBIX TPYTHOCTEH;

° OIICHUBATh COOTBETCTBUE pe3yjibTaTa IEMH U YCIOBHUSIM, OOBSICHATH MPHUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KCHUS PE3yIbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, IaBaTh
OIICHKY PHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb.



[TpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIECCTBUS U3 HUX MPU PEUICHUH T€OMETPUICCKIX
3ajay.

OnepupoBarh TOHITHSIMH: TAPATUICTBHOCTh H MNEPICHIUKYISIPHOCTh TPSIMBIX U
MJIOCKOCTEH.

KnaccudunupoBars B3aMMHOE pacIONOKEHUE TPSIMBIX U TUIOCKOCTEH B POCTPAHCTBE.

OnepupoBarh TOHSATHSIMHU: JBYTPaHHBIA YroJ, TpaHW JBYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBINA yroJl ABYTPAHHOTO YIIIa; TpaaycHas Mepa JBYTPaHHOIO yria.

OmnepupoBarh MOHATUSIMHU: MHOTOTPAaHHHK, BBITYKIIBIA W HEBBIMTYKIIbI MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIBI MHOTOTPAaHHHKOB (ITUpaMU/Ia; MPU3Ma, MPSIMOYTOJIbHBINA
napajuienenumnes, Kyo).

KnaccuduinupoBath MHOTOTPaHHUKH, BBIOMpass OCHOBAaHUS Ui  KiaccuuKanuu
(BBIIIYKJIBIC W HEBBIMYKJIbIE MHOTOTPAHHUKH; TMPABHJIbHBIC MHOTOTPAHHUKH; MpPSIMbBIC U
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OnepupoBarh MOHATHUAME: CEKYIas TIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHITH MIPUHITUIIBI TIOCTPOCHUS CEYCHHM, UCIIOIB3YSI METO/ CIIC/IOB.

CTpouTh CeYeHUsT MHOTOTPAHHUKOB METOJOM CJICJIOB, BBITIOJNHATEH (BBIHOCHBIC) INIOCKUE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaum Ha HaxOXKJACHHE T'C€OMETPUYCCKHX BEIMYMH TI0 oOpas3nam wWin
QITOPUTMaM, TPUMEHsSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEHICHUU CTaHIapTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUYMCICHHE PACCTOSHUN MEXIY IBYMsS TOYKAMH, OT TOYKH JIO
OPSIMOM, OT TOYKH JI0 IUIOCKOCTH, MEXJTy CKPEIIUBAIOIIMMUCS TPSIMBIMU.

Pemarp 3amaum Ha HaxXOXKJACHHE T'C€OMETPHUSCKHX BEJIMYUH TI0 o0pas3lam WiIn
QITOPUTMaM, TPHUMEHsSS HM3BECTHBIC AHAIMTHYECKUE METOJbI TPU PEHICHWU CTaHIapTHBIX
MaTEeMAaTHYECKHUX 3a/7ad HAa BBIYHUCIICHHE YTJIOB MEXTY CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXITY
MPSIMOM U TIIOCKOCTHIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Breraucnsate 00bEMBI U TIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIPU3Ma, MUPaMHJIA) C
npuMeHeHHeM (GOpMyI; BBIUMCISATH COOTHOIIGHUS MEXIy IUIOHIAASMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarTh MOHATHSAMH: CHUMMETPHS B TPOCTPAHCTBE; IIEHTP, OCh M ILIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekars, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX
TeOMEeTPHUECKHUX (PUTYpPAX, MPEJCTABICHHYIO HAa YepTekaxX U PUCYHKaX.

[IpumensTh rTeoMeTpudeckue (akThl [UISI PEUICHHS CTEPEOMETPUYECKHX —3ajad,
MIPEJITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJIaHbl B SIBHOH
dopme.

[TpuMeHSITh TIPOCTEHINME MPOrpaMMHBIE CPEJICTBA M JJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTE TpPUMEpPhl MaTEeMATHYSCKUX 3aKOHOMEPHOCTEH B TIPHPOJC W IKHU3HH,
pacro3HaBaTh MPOSIBIICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSITh MOJyYCHHBIC 3HAHWS HAa MPAKTHKE: aHAJM3HPOBATh PEAIbHBIC CUTYAIlHd W
NPUMEHSTh M3YyYEHHBIE TIOHATHUS B  TMPOLECCe TMOWCKAa PEIIeHUs  MaTeMaTHYeCKH
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYAIlMd HA S3BIKE TEOMETPHH,
HCCJICIOBATh TMOCTPOSHHBIC MOJETU C UCIOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUNH U TEOpeEM,
ammapara anreOpbl; penath NpakTHIeCKUe 3a7auu, CBSI3aHHbIC C HAXOKICHUEM IeOMETPUICCKIX
BCJIMYHH.

11 KJIACC



OnepupoBathb HNOHSTHSIMU: LWIMHIPUYECKAs] IIOBEPXHOCTb, oOpazyromue
WIMHIPUYECKON MOBEPXHOCTH; LIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUYECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

PacnioznaBath Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map).

OOBsACHATH CrIOCOOBI MOTYYESHHUS TEJ BPALLCHUS.

KnaccudunupoBars B3auMHOE pacnofioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh NOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA;
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJI0A, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brerancnsate 00bEMBI U IIJIOMAAM TTOBEPXHOCTEH TEJ BPAILICHUS, TEOMETPUUECKUX TEIl C
npUMeHEeHHEM (HOpMYIL.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy M ONMUCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbruncnsTe COOTHOLIEHUS MEX]Y IUIOIAJIMU MOBEPXHOCTEW U 00bEMaMU IOJO0OHBIX
TeI.

N300paxkaTh M3y4yaemble (GUTYphl OT PYKH M C HPUMEHEHHEM HPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PHCYHKOB MPOCTBIX OOBEMHBIX (QHTYD:
BUJ| CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeIl BpallleHHsI.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIHUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpecTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1EHCTBUS CII0KEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOXEHHUS BEKTOPA
Ha YKCI0, OOBSACHATh, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[IpuMeHATH MpaBUIIO NapaAJIEIECUIEAA.

OnepupoBaTh NOHSTHUAMHU: JEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEXKIY BEKTOpPaMH, CKaJspHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YNCIIO, YTOJI MEXAY BEKTOPAMH,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aznaBath IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT.

[IpumensaTb reomerpuueckue (QakThl JUIsl PEHIEHUs] CTEPEOMETPUUECKHUX —3ajad,
IIPEIIOJIAra0IIuX HECKOJIBKO IIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarp nmpocreiimmne TreoMETpUYECKME  3aJauyd  HAa  IPUMEHEHHUE  BEKTOPHO-
KOOPJMHATHOI'O METO/a.

Pemarp 3amauM Ha J0Ka3aTENbCTBO MAaTEMAaTHMYECKMX OTHOLIEHUM W HaXOXACHUE
F€OMETPUUYECKUX BEJIMYMH MO 00pa3liamM WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
pELIEHNN CTaHIaPTHBIX MaTEMaTHUECKHX 3aad.

[IpumensTh mpocTeiiline NMporpaMMHBIE CPEICTBAa M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBomuTh mHpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJIE U >KU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHsTh MoNy4YeHHble 3HAHUS Ha MPAKTHKE: aHAJTM3UPOBATh pealibHbIE CUTYallUd U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IPOLIECCE IOMCKAa PEIIEHHS  MaTeMaTU4eCKU
chopMyIHpPOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETpHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM TI'€OMETPUYECKUX IOHATHU U TEOpEM,
anmnapara anreOphbl; peniaTh NpakTUYecKue 3aauu, CBI3aHHbIE C HAXOXKICHHUEM IeOMETPHUUECKHIX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoJunvecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 0; TPOILHBIC pﬁaRanecRne o0pa3oBaTte/ibHbIC
padoThl padoTbI pecypes
Bbu6muotexa [JOK
! Baenenne B crepeomerpuio 10 https://m.edsg).ru/1c209e37
5 [IpsiMble ¥ IITOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[MapamienbHOCTh MPSIMBIX H TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEN 12 bubsmorexa [IOK
https://m.edsoo.ru/1c209e37
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 ﬁggg?/(gee%ascﬁ)orﬁll&o%?ﬂ
bubmuoreka [{OK
° Mrororpariii 1 L https://m.edsoo.ru/1c209e37
. bubmunoreka IIOK
6 OOBEMEI MHOTOTpaHHHKOR ; 1 https://m.edsc])lo.ru/1c209e37
bubnunorexa LIOK
7 IToBTOpEHME: CEUEHUS, pACCTOSHUSA U YIJIbI 4 1 hitps://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBLHBIE
padoTbI padoThbI pecypeb
bu6mmoreka [IOK
1 Tena spatieris 12 https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
2 ObLEmb T > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTops! U KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3AIUS 7 1 bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne Kosaun4yectBo 4yacos Jara DJIeKTpOHHbIe U (pPOBbIE
. Tema ypoka o0pa3oBaTte/ibHbIE
w/n yp Beero KonTpoabuble IlIpakTuyeckue wayenus p
padoThbI padoTbI pecypchl
OcCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, II0CKOCTh, MpocTpaHcTBo. [IpaBuiia 5
noanoreka [JOK
1 n300pakeHNs Ha pUCYHKAX: H300pakeHUs 1
N https://m.edsoo.ru/aecc77cd
TUIOCKOCTEH, MapajiebHbIX MPSIMBIX .
(OTpe3KOB), cepeaAHBI OTpE3Ka
2 [TonsTusa: nepecexkaromuecs MIOCKOCTH, 1 bubnunoreka LIOK
IIEpECEKAIOIIUECS MPSAMast U INIOCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 [TonsiTHs: mepeceKarouecs MmIoCKOCTH, 1 bubnnorexa [JOK
HepeceKaroIInecs npsMasi U IIO0CKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMHU
4 n300paxeHue MHOFOI‘I?&HHI/IKOB H’a pUCYHKaxX 1 bubmorexa HOK
’ https://m.edso0.ru/a63959%d
Ha MPOEKIIMOHHBIX YepTexax 8
HauanbHble cBeieHus 0 Ky0e U mupaMuie, ux
. g Y PaMHAE, bubmuoreka [IOK
> passepTicH u moziemi. Ceuerna . https://m.edsoo.ru/b30dff38
MHOI'OI'DAHHUKOB - '
HauanbHble cBeieHus 0 Ky0e U mupaMuze, ux
. g Y PaMHAE, bubmuoreka [IOK
6 passepTicH u moziemi. Ceuerna . https://m.edsoo.ru/3d8ffd32
MHOI'OI'DAHHUKOB - '
[TonsiTn aKCHOMATUYECKOM MOCTPOCHHUH
0 e 00 akcuo €CKOM I10CTpOe Bubnmorexa [[OK
7 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U 1 https://m.edsoo.ru/0cc5cafe
CIENCTBUS U3 HUX — :
[Monsitn aKCHOMATUYECKOM MOCTPOCHHUH
0 e 00 akcuo €CKOM I0CTpOe Bubsmorexa [IOK
8 CTEePEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1 hitps://m.eds0o.ru/239¢8ch4
CIENCTBUS U3 HUX — :
9 [TonsiTre 06 akcMOMaTHYECKOM MOCTPOESHUU 1 bu6muoreka [IOK

CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUU U

https://m.edsoo.ru/65¢c6b106
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CJIICACTBHA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U bubmorexa LOK
' https://m.edso00.ru/258fc245
CJIEICTBUS U3 HUX
| omes pcnoreenie oo Bumorera LOK
i ’ https://m.edso0.ru/1a2520f6
IapaJuIeJIbHBIE U CKPEIUBAIOIINECS IIPSAMbIE
(o | ebememsocrs mmaccu mockont B 0K
: ; https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NAapPAJUIEIBbHOCTD TPEX NPSIMbBIX
(o | ppmmmemsocr, moasuockorets B 0K
' https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VIl ¢ COHANPABICHHBIMUA CTOPOHAMH bubmmorexa [IOK
https://m.edso00.ru/9f4071b9
15 Yroa Mexxay npsiMbIMU B IPOCTPAHCTBE bubmmorexa [IOK
https://m.edso0.ru/fe733862
16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE bubmorexa LHOK
https://m.eds00.ru/2935a9a0
17 [TapayieapHOCTB IUNIOCKOCTEN: MapalIeIbHbIE bubmuoteka [IOK
IJIOCKOCTH https://m.edso00.ru/2e18f255
18 CBolicTBa napajuIeabHbIX INIOCKOCTEN bubmorexa LHOK
https://m.edso00.ru/e504d656
19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA bubmmnoreka HOK
TUIOCKOCTH: TE€TPadIp, KyO, apajliesIeuIIe/T https://m.edsoo.ru/4a28dc02
20 [TocTpoenue ceuenmii bubmmorexa [IOK
https://m.edso0.ru/1d434d0f
21 [Toctpoenue ceuenunit bubmorexa LIOK
https://m.edsoo.ru/ec26fe5d
KonTtponbHas padora no teme "[Ipsimbie u BuGmuotexa LIOK
22 MJIOCKOCTH B TIpocTpaHcTBe. [lapannensHOCTh

IPSIMBIX U IIJIOCKOCTEMN"

https://m.edsoo0.ru/9a0a9e56
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[leprieHIUKYISAPHOCTD MPSMON U TIOCKOCTH:

bu6nmoreka [IOK

23 HEePICHIUKYIISIPHBIC MPSIMBIC B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsimMble napaienbHble U EPIEHIUKYIISIPHBIC Bu6muoteka [JOK
K IUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsmbie mapanenbHble U MEPIEHANKYISIPHBIE bubmuorexa [JOK
K IJIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepnesauKyJIApHOCTH MPSAMON U Bbu6muoteka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U bubanoreka [JOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psIMOii epIIEHAUKYISIPHON bubnnorexa [JOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema 0 psIMO¥ NTEPIIEHANKYIISIPHON Bu6moteka [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psIMOii EpIIEHANKYISIPHON bubnnorexa [JOK
IJIOCKOCTH https://m.edso0.ru/7d18834b
3L touen o maockotrn, paceromine or mpmol | BuGmorera [IOK
’ https://m.edso0.ru/33c477d3
JI0 TUNIOCKOCTH
32 touen 1o maockotr, paceronine of npmol | BuGmorera LIOK
’ https://m.edsoo.ru/66fefadd
J10 TUIOCKOCTH
38 Tosn 10 MaoekoeT. paceronie or oG Bubmoera LIOK
’ https://m.edsoo.ru/a5b7b8e3
JI0 IIJIOCKOCTH
| s oo Bumorea 10K
’ https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY IPSAMON U bubmuorexa [IOK
IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bu6muoreka [JOK

JIBYTPaHHOT'O yIiia

https://m.edsoo.ru/5fa0b3ce



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbI{ yroJ, JMHEHHBIA Yol bubnuorexa [JOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
38 [IepnieHIUKYIAPHOCTD IIIOCKOCTEMN: IIPU3HAK Bu6muoteka [JOK
NEPIEHANKYIAPHOCTH JABYX IIOCKOCTEM https://m.edsoo.ru/ec3e2da3
39 [leprieHAMKYIASIPHOCTD MJIOCKOCTEM: TPU3HAK bubmuorexa [JOK
NEePICHIMKYIISIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
[IeprieHAUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK Bbu6muoteka [JOK
40 . .
NEPIEHANKYIAPHOCTH JABYX IIOCKOCTEM https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX nmepHEeHAUKYISIPaAx bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx meprneHANKYIIpax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHANKYIIpax bubmmorexa [IOK
https://m.edso0.ru/9f246736
PR A —— Bubmoera LIOK
" i https://m.edsoo.ru/5b971ef3
U "YTIIbI MeXIY OPSIMBIMU U TNIOCKOCTSMH
B B LOK
’ . https://m.edsoo.ru/2d24e873
MHOT'OI'paHHHMKH; pa3BEPTKa MHOTOI'paHHUKA
[Tpu3ma: n-yroapHast pu3Ma; rpaHu v
16 OCHOBAHMS MTPU3MBI; TpsIMasi 1 HAaKJIOHHAS bubmuoreka [IOK
NpU3MBI; OOKOBas U TIOJIHAs TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapamnenenunesn, NpsMOYTOIbHBIN bubmuoreka [IOK
napaJuieNienuIe;] U ero CBoicTBa https://m.edsoo.ru/8a7be683
[Mupamuma: N-yroiapHast MMpaMuza, TPAaHH U
48 OCHOBaHME IHPaMHJIbl; OOKOBas M MOJIHAS bubmuorexa [IOK
MOBEPXHOCTh MIUPAMUJIBL; IPABUIIbHAS U https://m.edsoo.ru/fblcdOa5
yceu€HHas Mupamuia
49 [IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSTHE bubmuoteka [IOK

IMPAaBUJIBHOI'O MHOT'OT'paHHUKA,; ITpaBHUJIbHAA

https://m.edso0.ru/074c8865



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
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

NpU3Ma U MPaBUIbHAS TUPAMHIA; IPABUIIbHAS
TpeyrojbHas MupaMua U MPaBUIBHBIN
TeTpa’ap; Kyo

HpC,I[CTaBJ'IeHI/IC O ITPaBUJIbHBIX

bub6nmoreka [IOK

50 MHOTOTpPAaHHHUKAX: OKTadp, JOJACKAdIp U https://m.eds0o.ru/a0fddsbf
UKOCa3p.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPUS
gy | o ook, vl oot B LOK
p pamiax., https://m.edsoo.ru/b9e777d9
napaieNienuneax, MpaBUIbHBIX
MHOI'OI'paHHHKaX
59 Beoruucrienue 31eMeHTOB MHOIOIPAaHHHUKOB: bubnuoreka [IOK
pEOpa, TraroHasu, yriibl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
53 [IOBEPXHOCTHU MPSAMON IPU3MBI, IUIOIIAb bubnuoreka [IOK
OCHOBaHHMii, TeoOpeMa 0 OOKOBOI TOBEPXHOCTH https://m.edso00.ru/37d84157
MPSIMOM MPU3MBbI
[Tmomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIILHOW MUPAMUIbI, TEOPEMa bubmuoteka [IOK
0 TUIOIIA M OOKOBOM MOBEPXHOCTH YCCUEHHOM https://m.eds00.ru/5603e30b
UPaMUIbI
55 KonrponbHas pabora no reme bubmuoteka [IOK
"MHOrorpaHHUKH" https://m.edso0.ru/a95f5c04
, bubmuorexka [JOK
o6 lonsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
. bu6nmorexa LIOK
> OOBEM mHpami LI https://m.eds00.ru/235171b3
" bubnuoteka [JOK
58 OOBEM mpamH LI https://m.edsoo.ru/f47dfefd
N bubnuotexa [JOK
59 OOBEM ipamup: https://m.eds00.ru/79c¢10312
60 O06BEM nupamuIb1 bubmuorexa [JOK
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https://m.edsoo.ru/2faadc3f

N bu6nmoreka [IOK
61 OOBEM mpu3MEI 1 https://m.eds00.ru/79853608
N bubnuorexa [JOK
62 OOLEM mp3MEI . https://m.edso0.ru/1e053890
N bu6nmmoreka [IOK
63 OOLEM mpusMbI . https://m.edso0.ru/482d3f51
64 KonTtponshast padora no teme "OO0bEMBI 1 Bu6muoteka [JOK
MHOTOIPaHHHKOB" https://m.edso00.ru/28a6573c
s | Hommem ot o | BuGaionsa LOK
) p https://m.edsoo.ru/098bedad
MHOTI'OI'paHHUKEC
[ToBTOpeHue, 0000IICHHE CHCTEMATH3 AU
55 amin Toumann, of 1ok 10 npAOR, o roun 1 Bumorexa LIOK
ABYM ’ 710 TIp ’ https://m.edsoo.ru/f7792ba9
JI0 TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS
MMPAMBIMHA
bubmmoteka IIOK
67 Hroroas xoHTpoabHas pabora 1 hitps://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CCTeMaTU3alIUs
B8 expentmsaronummor mpmat, sty ol 1 Bubmmarexa [IOK
pett B p ’ AY TP https://m.eds00.ru/56765e8b
H IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YI'JIOB
MEXY TUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K 1| HAata o0pa3oBaTe/ibHbIE
/i yp Beero | [CHTPOIbHEIE | IIpaKTHtIecKue | oy yoyyg p
padoThI padoThI pecypchl

1 Cdepa u map: eHTp, paanyc, AuameTp; 1 bubmuorexa [IOK
ILIONIA (b IOBEPXHOCTH Cepbl https://m.edsoo.ru/0341bc2b

2 naocxoemt acorenman noekoens kcepe: 1 ubmiotexa LIOK

’ pe; https://m.edsoo.ru/bed12a43
Ionaab chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
CeuyeHus 1mapa https://m.edsoo.ru/bc15f7f2

y | Mo e ofpyome | Bumorera LOK
. AP N p ’ https://m.edso0.ru/6054b8c1
IWIMHAPUYECKOM TOBEPXHOCTH

5 E:;HI;I(III{%C(T)EH(?ZM;? o 6;; I?IB(?:B' oAb 1 bubmmorexa HOK

pxH > OOPasyIom > TTotan https://m.edso0.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N306paxkenne nuauHApa Ha MIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubmuoreka [IOK
(TUTOCKOCTBIO, TIAPAJUICITEHON HITH https://m.edsoo.ru/016e25eb
HEepIEHIUKYIIIPHON OCH LIMIMH]PA)

7 xommeoro nosepnocty, ooy naepuma 1 Bu6morera LLOK

. P ’ P https://m.edso0.ru/c94ba09b
KOHMYECKOW TOBEPXHOCTHU
| e e gz | G 10K
> TUTOTHaR https://m.edsoo.ru/897dd3b2
MOBEPXHOCTHU

9 VYceu€HHbIi KOHYC: 00pa3yIoIINe U BHICOTA; 1 bubnuotexa [JOK
OCHOBaHHUs U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3

10 N3o06pakenue KoHyca Ha MIOCKOCTH. 1 bubmuoteka [IOK

Pa3BépTka koHyca. CeueHus KoHyca

https://m.edsoo.ru/0bdelbe8
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(MJI0CKOCTHI0, apaJIeIbHOW OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXO/ASIEN Yepe3 BEPLIUHY)

KomM0unaus ten BpaeHus u

bubnunorexa LIOK

1 MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
p | Mo o oo e BuGaiorss LOK
Teo Bpamers https://m.edso0.ru/0b136158
13 [TousTue 06 06béMe. OCHOBHBIC CBOMCTBA bub6nmmoreka [IOK
00BEMOB Ten https://m.edsoo.ru/26a03fb7
. bubnunoreka LIOK
14 OOBEM i pa, KOHyCa https://m.edsc?(i).ru/5513d87b
. bubnnorexa [{OK
15 OOnEM mapa u nomans cheprt https://m.edsc?(i).ru/d189bde2
16 Coommomem weray mmomamn Bubmoera LIOK
o ; https://m.edsoo.ru/810cfleb
MOBEpXHOCTEH, 00bEMaMHU MOTOOHBIX TN
17 KoHnTtpoinbHas pabora o Temam "Tena bubnnorexa [JOK
Bparienus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE BH6H_HOTeKa LIOK
https://m.edsoo.ru/5caefclb
19 CrnoxeHne 1 BIYUTaHHE BEKTOPOB bubmorexa HOK
https://m.edso0.ru/23f4f089
20 YMHOKEHNE BEKTOpa Ha YNCIIO0 bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
21 EigﬁizﬁZ;If;;ogz;?)gfnpalsnno bubmorexa LHOK
napaenenmea https://m.edsoo.ru/a28fd74e
29 Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM bu6muoreka [JOK
IpaBUJI JEHCTBUI C BEKTOpaMHU https://m.edso0.ru/5a827900
23 KoopanHaTHO-BEKTOPHBII METOA NTPU bubmuoteka [IOK
PEILICHUU TeOMETPUUYECKUX 33]1a4 https://m.edsoo.ru/d3alfe30
24 [IpsimoyrospHas cucreMa KOOpAMHAT B bubmuorexa [OK
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https://m.edsoo.ru/d189bde2
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

npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreitmme 3aga4u B KOOpAMHATAX

https://m.edso0.ru/48db7058

o5 VYron mexay Bektopamu. CKalsipHOE 1 bubmmoreka [JOK
IPOM3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brrunciienue yrioB Mexay NpsSMbIMU U 1 bubmuorexa [JOK
INIOCKOCTSAMHU https://m.edsoo.ru/8efbe78e
27 KonTtponbHas padora no teme "BekTops! u 1 Bbu6muoteka [JOK
KOOPJAWHATHI B POCTPaHCTBE" https://m.edsoo.ru/77c22fc5
| momopeme hobmeme s s | B LOK
’ ’ ’ https://m.edsoo.ru/1780ba5d
Kypca IUIaHUMETPUHU
| momspeme ot e | BuGmorera LOK
’ YPHL » TEOP https://m.edsoo.ru/078cd184
Kypca IUTaHUMETPUHT
0 s, oo et werom 1 Butimotexs LIOK
e P A https://m.edsoo.ru/7491efe0
pelIeHus
3 s S nomnem werom 1 Bubmnorera LIOK
e P A https://m.edsoo.ru/4dffda97
pelIeHus
o | g e s e | Buorera LOK
: YPBL, - Teop https://m.edso0.ru/74b2ad91
Kypca CTepeoMeTprHn
bubmmoreka IIOK
33 HToroBas KOHTpoOJIbHAsA paboTa 1 hitps://m.edsoo.rulec24dfc?
34 [ToBTOpEHHE, 0600IIEHNE U CUCTEMATHU3AIIH 1 but6mmorekxa [IOK
3HaHUHI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/48db7058
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
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIE Pe3YJILTATbI 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, psAMasi, INIOCKOCTb
79 [TpuMeHSTh aKCMOMBI CTEPEOMETPUU W CICJCTBUS W3 HUX IPU PEIICHUU
reOMEeTPUUECKUX 3aa4
73 OHepI/IpOBaTE HNOHSITUSMU: MAPAIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBbIX
U TUIOCKOCTEH
74 KrnaccudumupoBaTh B3aUMHOE PACIIOJIOKCHHUE TIPSIMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIM YTroJ, TPaHH JBYTPAaHHOTO YT,
7.5 pebpo IBYrpaHHOIO yIJa, JIMHEWHBIM yroyl ABYTPaHHOTO Yriia, TpaaycHas
Mepa JBYTpaHHOIO yria
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BbmyKJH:H?I U HEBBITYKJIBIN
MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBIII MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHUIBl MHOTOTPAHHHMKOB (TIUpaMuia, MpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo)
KnaccudumupoBate ~ MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS  JUIS
7.8 KJacCU(pUKaUU (BBIMYKIbIE M HEBBIMYKIble MHOTOTPAHHHUKHU, MPABUIbHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIC IPU3MBI, TAPAJIICIICTIATIC B )
7.9 OniepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTh, CEYCHHE MHOTOTPAaHHIUKOB
210 OOBSICHATh TMPHUHIHUIBI TOCTPOCHUS CEYEHWH MHOTOTPAHHUKOB, HMCIONb3YS
METO/ CJIEJIOB
CTtpouTh CeUeHUST MHOTOIPAHHUKOB METOJOM  CIICJIOB,  BBINOJHSITH
7.11 (BBIHOCHBIE) TTIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJIEHUE TEOMETPUIECKUX BEIIMYWH 1O 00pas3iaM Hin
QIrOpuTMaM, MPUMEHSIS U3BECTHBIE AHAIUTUYECKHUE METOJBI MPHU PEUICHUN
7.12 CTaHJAPTHBIX MAaTEMATHYCCKHUX 3a/1ad Ha BBIYUCIICHUE PACCTOSHHH MEXITy
JIBYMsI TOYKaMHU, OT TOYKH JO MPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
Pemate 3a7aun Ha HaXOXKJIEHUE TEOMETPUIECKUX BEIIMYWH 1O 00pas3iaM Hin
QIrOpuUTMaM, TMPUMEHSIS U3BECTHBIE AHAIUTUYECKHUE METOJBI MPHU PEUICHUN
7.13 CTaHJAPTHBIX MaTEMAaTUYSCKUX 3aJad Ha BBIUYMCICHHE YIJIOB MEXIY
CKPEIIUBAOIIUMHUCA TPSAMBIMUA, MEXKAY NPSIMONW U TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB
Bbruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
7.14 nupamMpia) ¢ TIpUMEHEeHHueM (OpMys, BBIUMCIATH COOTHOLICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEHN, 00bEMaMU MOTI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh TOHATHUSIMU: CHMMETPHUS B TPOCTPAHCTBE, IICHTP, OChb U

MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI




W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIMIO O

7.16 IPOCTPAHCTBEHHBIX ~I€OMETPUYECKUX  (QUrypax, TpPEACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[TpumensaTs reoMmerpuyeckue (axkTbl I PELICHUs CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOJIaralliuX HECKOJbKO IIaroB pELICHHS, €CJIU YCIOBUS
IPUMEHEHHUs 3aJJaHbl B ABHOH (popme
718 [lpumensaTs mpocTedlMe NpOorpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI NP PEIICHUH CTEPEOMETPUIECKHX 33124
719 [IpuBOoauTE mHpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
KHU3HH, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[TpuMeHATH MOJIydyeHHbIE 3HAHUS Ha IpPaKTHKE: aHAIW3MPOBATH pEalIbHbIE
CUTyallud ¥ TPUMEHSTh U3yYCHHBIE MOHATHUS B IPOIECCE MOMCKA PEHICHUs
MaTeMaTHYeCKu CPOPMYIMPOBAHHOW MPOOIEMBbI, MOJEIUPOBATH pPEAbHbIC
7.20 CUTyallud Ha SI3bIKE TE€OMETPUH, MHCCIEN0BaTh MOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHUEM T€OMETPUYECKUX IOHATHM M TeopeM, ammapara aiaredpsl,
pemaTh MpaKTUYECKHe 3a7auM, CBI3aHHBIC C HAXOXKICHUEM IeOMETPUICCKUX
BEJIMYHMH
11 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero 06pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATUAMH: IMIUHIPUYECKasl MOBEPXHOCThb, OOpa3yrolue
6.1 [UIMHAPUYECKOW TIOBEPXHOCTH, IMJIMHAP, KOHHWYECKas TOBEPXHOCTH,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (LMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHsI TEJT BPALLICHUS
6.4 KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHATHSIMU: IIAPOBON CETMEHT, OCHOBAaHHE CEIrMEHTA, BHICOTA
6.5 CerMeHTa, IIapoBOM CJIOH, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJIOS1, IIAPOBOM CEKTOP
6.6 Beraucnare  00bEMBI W TUIOMAAM  TIOBEPXHOCTEH TN  BpalICHHUS,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCaHHBIH B chepy W
6.7 ONMCAaHHBIN OK0JO0 cdepsl, chepa, BIMCAHHAS B MHOTOIPAHHUK WIIU TEIO
BpalIeHUs
6.8 BbIuncnaTe COOTHOIIEHUST MEXTy IJIOLIAaIIMU MOBEPXHOCTEH U 00BbEMaMu
MMOJOOHBIX TEN
6.9 H3o§pax<aTb u3ydaemble (UIYpbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epPTEKHBIX HHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IIJIOCKHE YEpPTEKU W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BHI CBEpXy, COOKY, CHHU3Y; CTPOUTHb CEUEHHUS Tel
BpALICHUS
6.11 W3BnekaTb, MHTEPIPETUPOBaTh M IMPeoOpa3oBbIBaTh HHPOPMALUIO O

IPOCTPAHCTBEHHBIX TI'E€OMETPHUYECKUX (QUrypax, TMpEACTaBICHHYIO Ha




yepTexax U pUCyHKax

6.12

[IpumensTh reomeTpuyeckue (akThl A7 PEIICHUS CTEPEOMETPHUUECKHX
3a/1a4, MPEANoIaraloliuX HECKOJIBKO IIaroB pELIeHUs, €CJIH YCIOBUS
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE  JIEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBSICHITh, KAKUMH CBOWCTBAMHU OHHU
0o0J1a1aroT

6.15

HpI/IMeHﬂTB IIPpaBUJIO MapaJlICICruIcaa mpru CI1I0XKECHUKU BEKTOPOB

6.16

OnepupoBaTb MOHATUSMHU: JEKapTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA, YroJl
MEXYy BEKTOPAMH, CKAISIPHOE IIPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILJIAHAPHBIE BEKTOPbI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpPAa Ha YHCIO, YI'OJI
MCKAY BCKTOpaMH, CKaIPHOC IMPOHU3BCACHUC, pacCKJIaAbIBAaTb BCKTOpP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,I[aBaTB IJIOCKOCTh YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGﬁH.IHG TCOMCTPHUUCCKUEC 3ada4d Ha INPUMCHCHHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemate 3aga4yd Ha JOKa3aTCJIbCTBO MATCMaTH4YCCKHUX OTHOIIICHUU U
HAaXOXKIACHUC T'COMCTPUYUYCCKUX BCIIMYUH II0 06pa3uaM WM aJIropuTMam,
MMPUMCHAA HU3BCECTHBIC METOBI npu PEIICHUH CTaHJAPTHBIX
MAaTEMATUYCCKUX 3a4a4

6.21

[IpuMeHATH TmpocTEHIIME MPOTrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBOI[I/ITB MMpUMEPbl MATECMATUUYCCKHUX 3aKOHOMepHOCTCﬁ B TIpUpoac Hu
JKU3HH, paCliO3HaBaATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHATh NOJIy4EHHBIE 3HAHUSA Ha IPAKTUKE: aHAJIU3HPOBATh pEajbHBIC
CUTYyallUd U IMPUMEHATH U3YyYEHHBIC NOHATHUSA B MPOLECCE MOMCKA PELICHUS
MaTeMaTU4ecku c(HOpMyIHPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh pealbHbIE
CUTyallUd Ha S3bIKE IE€OMETPUM, HUCCIIEN0BATH IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHATHI M TeopeMm, amnmapara aiareopsl,
peuaTh NPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAX0XKICHUEM I€OMETPUIECKUX
BEJINYUH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

7

I'eomeTrpus

7.1

OcCHOBHBIE TIOHATUS CTepeoMeTpuH. Touka, MpsMas, IJIOCKOCTb, HPOCTPAHCTBO.
[Tonatue 06 aKCHOMATUYECKOM MTOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJICICTBUS U3 HUX

7.2

7.3

B3anMHOe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, MTapalle/IbHbIe
u CKpCIIUBAIOIIHEC IIpsAMBIC. HapaJIJIGJH)HOCTI) MMPpAMBIX u IJIOCKOCTEH B
MIPOCTPAHCTBE: MapajUIeibHbIE MpsSMbIE B MPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX
NPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YIVIBI C COHAIPABICHHBIMU
CTOpPOHaMH, Yroyl MEXIy MNpsSMBIMA B NpOCTpaHcTBe. llapannenbHOCTh MIOCKOCTEN:
MapajuielbHble TUIOCKOCTH, CBOWCTBA NapajuleNbHbIX IUIOCKocTel. IIpocreimue
MPOCTPAHCTBEHHbIE (QUTYypbl Ha IIJIOCKOCTH: TeTpadap, KyO, mapasienenumne],
MMOCTPOEHUE CEUECHHI

[lepneHUKYyIApHOCTE HPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MpsMbIE B
IIPOCTPAHCTBE, NPSIMbIE NApaUICIbHbIE U NEPIEHIUKYJSAPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHIUKYISIPHOCTH MPSMOM U IIOCKOCTH, TEOpEMa O INPSAMON INEepPIEHIUKYISIPHOU
IJIOCKOCTH. YTJIBl B MPOCTPAHCTBE: YroJl MEXAY IPSIMOW U IIJIOCKOCTBIO, JBYTPaHHbBIN
YroJ1, JIAHEWHBIA YTroj JABYTPaHHOTO yria. llepneHaukyisp U HaKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLUs (GUTyphl Ha
IJIOCKOCTh. [lepneHuKyISIpHOCTD TUIOCKOCTEH: NMPHU3HAK IEPIEHIUKYISPHOCTH ABYX
mockocTeil. Teopema o TpEX MepreHuKyIspax

7.4

[loHsiTHE MHOTOrpaHHUMKA, OCHOBHBIE DJJIEMEHTbl MHOTOIPDAHHHKA, BBINYKIBIE H
HEBBIITYKJIBIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrompHas
MpU3Ma, TpaHu U OCHOBAHUS MTPU3MBI, IIpsiMasi U HAKJIIOHHAs PU3Mbl, OOKOBask U MOJIHAs
MIOBEPXHOCTh MNpu3Mbl. llapamnenenunen, npsAMOYrojabHBIM IapajuleIeNuUIe] U €ro
cBoiicTBa. [lupamua: N-yroiapHas nupamuaa, rpaHd U OCHOBAHKE MUpPaMUAbI, OOKOBast
U TOJIHAS MOBEPXHOCTh NMUPAMMJIBI, NPaBUIIbHAS U YCEUEHHAs NMUPAMHUIA. DJIEMEHTHI
npu3Mbl M nupamMuael. lIpaBuibHBIE MHOTOIPAHHUKH: IOHSATHE IPABHIBHOIO
MHOIOTPaHHUKA, I[IpaBWJIbHAs IpU3Ma M I[paBUIIbHAs IUpaMuia, IpaBUIIbHAL
TpeyrojbHas MUpaMuAa U MPaBUIBHBIA TeTpasap, kyO. [IpeacraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa’dap, N0AEKadIp U ukocadapyrue CedeHus MpU3Mbl U TUPAMMU/IBI

7.5

CI/IMMCTpI/ISI B IMPOCTPAHCTBEC: CUMMCTPUS OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OIEeMEHTBI CUMMCTPUN B nmupaMujaax, napajjiCjcnuincaax, IIpaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Bblunciienue 537€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, aumaroHanu, yriasl. [lnomanpb
OOKOBOI MOBEPXHOCTU U MOJHON MOBEPXHOCTH MPSAMOM MPU3MBI, MJIOLIA1b OCHOBaHUIH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOi mpu3Mbl. [lnomans O0KOBOI MOBEPXHOCTH U
ITOBEPXHOCTH MPABHJIBHON NUPaMUIbI, TEOpPEMa O IUIOIMAAU YCEUYEHHOM IMUpPaMUIBI.
[Tonsatue 06 06béMe. OOBEM MUpaMUIbI, IPU3MBI

7.7

[TonoOHble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMAASMUA MOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

11 KUIIACC

" Kox

IIpoBepsieMblii 3JIEMEHT COJACPKAHUS




['eomeTpus

6.1

[{unuaapuyueckas MOBEPXHOCTb, 0Opasylollie MMIIMHIAPUYECKON MOBEPXHOCTH, OCh
WIMHIPHYECKON TOBepXHOCTH. LlunwHIp: ocHOBaHWSI W OOKOBas IMOBEPXHOCTb,
o0pa3yrolas 1 ocb, IJI0L[a1b OOKOBOW U MOJHON OBEPXHOCTH

6.2

6.3

6.4
6.5

6.6

6.7

Konunueckas moBepxHOCTh, 00pa3yrolye KOHUYECKONH MOBEPXHOCTH, OCh U BEpIIHHA
KOHMYECKOW mnoBepxHOcTH. KoHyc: ocHOBaHME W BepUIMHA, OOpasyromas U OcCh,
IJI0Ma s OOKOBOM M TIOJIHOW IOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyroimmue Hu
BBICOTA, OCHOBAHHSI U OOKOBasi IOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, IuaMmerp, IUIOMAAb MOBEPXHOCTU cdeprl. Bzaumuoe
pacrioyiockeHre cdepsl M IUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe, miomanb
cepsl

N3006paskenue Ten BpaleHust Ha III0CKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHaimu Ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOTrpaHHUK, OMHCAHHBIA OKOJIO
cdepsl, cepa, BMcaHHAst B MHOTOTPAHHUK, WM TEJIO BPAILICHHS

[Tonstne 06 o0BEMe. OcHoBHBIE cBOMcTBa 00BEMOB Teil. Teopema 00 00BEME
IPSMOYTOJIBHOTO Mapajuiesenunena u ciueacTsus u3 He€. O0bEM HMIMHAPA, KOHYCA.
O06bEéM mapa u miomaas cheps

[TonoOueIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKAY TUIOMIASIMH TIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

6.8

6.9

Ceuenuss uwiMHIpa (MapajjieIbHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUS KOHYca
(mapaenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUs 11apa

Bexktop Ha muiockoctM M B mnpoctpaHcTBe. CoKe€HHWE U BBIUMTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCIiIo. PasiokeHue BeKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno nmapamnenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHHUEM
IIpaBUJI IEUCTBUH C BEKTOPAMH

6.10

IIpsimoyronpHass cucTtemMa KOOpPAMHAT B mOpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3amaum B KOOpAMHATaxX. YTroidl MexAy BekTopamu. CkansipHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIO0B MEXAY MNPSIMBIMU H IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOJT TPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4



ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Brnagenune MeToiaMu 10Ka3aTeNbCTB, AITOPUTMAMHE PEIICHUS 3a/1a4; YMEHUE
(bopMyIHpOBaTE W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHE, AaKCHOMa,
TEOpeMa, CIIeJCTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PaBHOCUJIbHbIC
(GOpMYIIHPOBKH; TNPUMEHATh HX; yMeHHe (opMyrupoBaTh OOpaTHOE H
IIPOTUBOIIOJI0KHOE YTBEPXKACHUE, IPUBOAUTE IIPUMEPBI U KOHTPIPUMEDSI,
UCIOJNB30BaTh  METOJ ~ MaTeMaTHYeCKOW  WHAYKIMH,  [POBOJIUTH
JIOKa3aTeNIbHBIC PACCYKIICHUS TIPU PEIICHUN 3a/1a4, OIICHUBATH JIOTHYECKYIO
NPaBUIBHOCTh  PACCY)KICHHI;  YMECHHE  OIECPUPOBATh  IMOHATHSAMHU:
MHOXCECTBO, IIOAMHOXXECTBO, OII€pallMd HaJd MHOXCCTBAMU, YMCHHC
UCIOJIB30BaTh  TEOPETHKO-MHOXKECTBEHHBIH  ammapar Ui ONHCAHUs
PCAJIbHBIX HPOLECCOB U SIBJICHUU U IIpru pCIICHHUU 3aad, B TOM YHUCIIC U3
JIPYruX YYeOHBIX IPEAMETOB; YMCHHE OICPUPOBATH MOHATHIMHU: Tpad,
CBSI3HBIH Tpad, JepeBo, MUK, Tpad Ha IUIOCKOCTH, YMEHHUE 3aJaBaTh M
OIMHUCHIBAaTh Tpadbl pa3IMYHBIMU CIIOCOOAMH; HCIIOJIB30BaTh rpadbl IMpH
pElICHUH 33129

YMeHue onepupoBaTh MOHATHSAMHU: HATypajlbHOE YMCIO, IIEJI0E YHUCIIO,
CTENEHb C LIEJIBbIM MOKa3aTeleM, KOPEHb HAaTypaJlbHOM CTENEHH, CTEIEHb C
paloHaIbHBIM II0Ka3aTeIeM, CTENEHb C JEHCTBUTENIbHBIM IIOKa3aTeleM,
jgorapudM UHUCIA, CHHYC, KOCHMHYC M TAHITE€HC IPOM3BOJBHOIO YHCIA,
OCTAaTOK M0 MOJYJI0, PpAalUOHAIBHOE YMCIO, HppalMOHAIbHOE YHUCIO,
MHO’KECTBA HATYPAJIBHBIX, LIEIBIX, PALIMOHAIBHBIX, 1€HCTBUTEIBHBIX YHCE;
YMEHHE HCHOJb30BaTh MPHU3HAKU JIEJIMMOCTH, HAUMEHbIIUNA 00Ut
JIeTUTENh 1 HauMeHblIlee o011iee KpaTHOe, anroput™M EBkinaa npu pereHun
3aJ1a4; 3HAKOMCTBO C Pa3JIMUHBIMM MMO3ULMOHHBIMU CHCTEMaMHU CUHCIICHUS;
YMEHHUE BBIIOJIHATh BBIUUCIIEHHE 3HAYCHUN M MPpeoOpa30oBaHusl BhIPayKEHUIM
CO CcTemeHsMH M Jorapudmamu, mpeobpazoBaHus APOOHO-paLMOHATIBHBIX
BBIPQKEHUI; yMEHHE ONEpUpPOBAaTh TOHATUSAMU: IOCIEJOBATEIBHOCTD,
apudmernyeckasi Mporpeccus, reoMerpuyeckas Mmporpeccusi, OECKOHEUHO
yOBIBaroIIas reOMETpUYECKast IIpOrpeccusi; YMEHHE 3a]1aBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYyI;
YMEHHE ONEPUPOBATH IOHATHUSAMHU: KOMIUIEKCHOE YHCJIO, COINpPSIKEHHbBIE
KOMIUIEKCHbIE YMCJIa, MOAYJIb M apryMEeHT KOMIUJIEKCHOTO uucia, (opma
3allMCH KOMIUIEKCHBIX YHUCENl (F€OMETpHuYecKas, TPUTOHOMETpUYEcKas Hu
anreOpandeckasi); yMeTb TPOU3BOJWUTH apU(PMETHUYECKHUE JIEUCTBHUSI C
KOMIUIEKCHBIMA ~ 4YMCJIaMHM;  NPUBOAUTH  NPUMEPBl  UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEN, OIEePHPOBATh MOHATHAMHU: MaTpuma 2x2 u 33,
OIIPEAEIUTENDb MAaTPUILIbl, TEOMETPUUECKHUIM CMBICIT ONPEAETUTEINS

YMeHue omnepupoBaTh TOHATHUSMU: pallMOHaJbHBIE, HpPpaAILMOHATbHbIE,
IIOKa3aTCIIbHBIC, CTCIICHHBIC, JIOI‘apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCTPUYCCKUC
YpaBHEHHUS U HEPABEHCTBA, UX CHCTEMBbI; YMEHHE ONEPUPOBATH MOHATUSIMHU:
TOKJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE, HEPaBEHCTBO,
CHCTeMa YpaBHEHHM M  HEPABEHCTB, PAaBHOCUJIBHOCTh YpaBHECHUH,
HCPABCHCTB U CUCTCM; YMCHHUC PCIIATh YPABHCHHA, HCPABCHCTBA U CUCTCMBbI




C IOMOIIBIO Pa3IUYHBIX MPUEMOB; pelIaTh ypPAaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C TapaMETPOM; MPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CHCTEMBI
JUIS pelIeHHUs MaTeMaTH4eCKUX 3a/Jad M 3a7ad W3 pa3luyHbIX oOsacTeit
HAYKHU U PEATbHOMN KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUSA, UYETHOCTh (YHKIIHH,
NEPUOJUYHOCTh (PYHKIMH, OrPAaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKLIWHW, HAauOoOJblIee M HauMEHbIIee 3HAYCHUS
(GyHKIMH Ha HPOMEXKYTKE, HelpepblBHAs (YHKLHMSA, aCUMOTOTHI Tpaduxa
¢byHKuMU, TepBas M BTOpas MPOW3BOAHAs (DYHKIMH, T€OMETPHUECKUN H
¢bu3nyeckuif  CMBICII IPOM3BOJHOW, TMepBOOOpa3Has, ONpeAeIEHHbIN
UHTETpaj, yMEHHEe HaXOJUTh AaCHUMOTOTHI rpaduka (QYHKIUH, yMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULMU
(GbyHKIMH, HAXOAUTH YPAaBHEHHE KacaTelbHOH K rpaduky QyHKIMH, yMEeHHE
HaXOJUTh IMPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMHA; YMEHHE MCIIOJIb30BaTh
MPOU3BOHYIO IS MCCIENOBAaHUS (YHKIUH, HAXOIUTh HAWOOJIBIIME |
HaUMEHbLINE 3HA4YeHUs (QYHKUUH; CTPOUTh TIpaduKd MHOTOWICHOB C
WCTIOJB30BAaHMEM  alllaparta MaTeMaTHYeCKOro aHaln3a; IPHUMEHSThH
IPOU3BOJIHYIO JUISI HAXOXAECHUS HAMIYYIlero pelieHHUs B NPUKIAIHBIX, B
TOM YHCJI€ COLMATBHO-YKOHOMUYECKUX M (PU3NYECKUX 3a]adax; HAXOJHUTh
IUIOIIAAX U O0BEMBI (UIy C MOMOIIBIO MHTErpasia; MPUBOAUTH MPUMEPHI
MaTEeMaTHYeCKOTO MOJCIHPOBAHUSA C TIOMOUIbI0 audepeHInaIbHBIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMH, oOpaTHas (yHKLUS,
KOMIo3uusl (yHKUUHM, JMHeHHas (QyHKOUsA, KBajapaTuyHas (yHKIuS,
pauMoHanbHast (QyHKIUS, CTeneHHas (QYHKIMSA, TPUTOHOMETpUYECKHe
¢byHKIIMM, OOpaTHBbIE TPUTOHOMETPUUYECKHE (YHKIMM, MOKa3aTelibHas MU
norapupmuyueckas (QyHKIUM, yMEHHE CTPOUTh TpadUKH H3YyYEHHBIX
(GyHKIUH, BBINOIHATH NpeoOpa3oBaHus rpapuKoB (GYHKIUH, UCTIOIb30BaTh
rpaduKu A1 U3y4eHUs IPOLECCOB U 3aBUCUMOCTEH, IIPU PELICHUH 33734 U3
JIpYTUX Yy4eOHbIX NPEAMETOB U 3aJad M3 pPEaJbHOM >KU3HU; BBIPAKATH
dbopMynaMu 3aBUCUMOCTH MEXKIY BETMYMHAMHM; MCIOJIb30BaTh CBOMCTBA M
rpaduky (QYHKUMHA JUIsl pellleHusi ypaBHEHUM, HEPAaBEHCTB M 3adad C
napameTpamu; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pEeLIECHNI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJayd pPa3HbBIX TUIOB (B TOM 4YHCIIE Ha
MIPOLIEHTHI, J0JM U YacTH, Ha JIB)KEHHE, padoTy, CTOMMOCTh TOBapOB U
yCIyT, HaJOrH, 3aJauyd U3 00JacTW YNpaBJIEHUS JIMYHBIMH M CeMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, ypPAaBHEHHUS, HEpPaBEHCTBA U HUX
CUCTEMBI IO YCIOBUIO 3aJa4yd, HCCIEN0BATh IIOJYYEHHOE peELICHUE U
OLICHHMBATh MpPaBAONOJOOHOCTh PpE3yNbTAaTOB; YMEHHE MOJEIUPOBATh
peaJIbHbIE CUTyalldd Ha S3bIKE MAaT€MAaTUKH; COCTaBIATh BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI M0 YCIOBHIO 3a/1a4d, UCCIIEN0BATH
MOCTPOCHHbIE ~ MOJAEIM C  HCHOJb30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpefaHee apuMeTHdecKoe, MeIuaHa,
HauOoIblllee ¥ HAaUMEHbIIEEe 3HAYCHMS, pa3Max, AMCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHWE H3BJIEKaTh, MHTEPIPETHPOBATH
uHpOpMaINIO, MPEICTABICHHYI0 B TaOMUIaX, Ha JAMarpamMmax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEalbHBIX IMPOIECCOB M SIBICHHUH; IMPEICTaBIATH
uHQOpPMALIMIO C TOMOIIBIO TaOIWII ¥  JAMarpaMM; HMCCIEAOBATh




CTaTUCTUYCCKUE JAaHHBIC, B TOM YHCJIC C IPHUMCHCHHEM Fpa(bI/I‘ICCKI/IX
MCTOHOB M JJICKTPOHHBIX CPCIACTB; rpaqmqecxn ucciacaoBaTrb COBMCCTHBIC
Ha6J'IIOI[eHI/I$I C IOMOMIBIO JUarpaMMm pacC€BaHUA U JIMHEHHOM perpeccuu
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YMeHue onepupoBaTh NOHATHIMU: CIIy4aliHbIN OIBIT U ClIy4yaiiHOe cOObITHE,
BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSITHOCTH C
HCIOJIb30BaHUEM IPAQUUECKUX METO/I0B; IPUMEHATH (DOPMYJIbl CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OpMYITy TIOJHON BEPOSTHOCTH, (GOPMYILY
bepuynnu, koMOuHaTOpHBIE (akThl U (HOPMYIIbI; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHI; yMEHHE OINEpUpOBAaTh MOHATUAMHU: CIy4aiHas
BEIMYMHA, PACIpPEIEICHUE BEPOATHOCTEM, MaTEeMaTHYECKOE OXXHJaHUE,
JMCTIepCUsl M CTaHJIAPTHOE OTKJIOHEHHE CIIydyallHOW BENTUYMHBI, (YHKIIUH
pacmpenelieHuss W IUIOTHOCTH  PaBHOMEPHOIO,  IOKA3aTelIbHOIO U
HOPMAJIbHOTO PACMpPEICICHUI; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YYEHHBIX
pacrnpenesieHuil I pelleHus 3aJad; 3HAKOMCTBO C IIOHATHUSAMM: 3aKOH
OOJIBIIINX YHCEN, METO/IBI BHIOOPOYHBIX MCCIIEIOBAHHI;, YMEHNE TIPUBOIUTH
IpUMEpbl MPOSBICHUS 3aKOHAa OOJBIIMX 4YHUCeN B MPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPUPOBATH MOHATHSIMH: COYETAHUE,
NIePEeCTaHOBKA, YUCIO COYETAaHUI, YMCIIO0 MepecTaHOBOK; OuHOM HbroTOHAa;
YMEHHE TMPUMEHATh KOMOMHATOPHBIE (DAKTBI M PaCCYKICHHS IS PELICHUS
3ajja4; OLICHMBAaTh BEPOSATHOCTH  pPEAIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO MOJIEIb U HUHTEPIPETUPOBATH NIOJYYECHHBINA PE3YIIBTAT

YMeHue onepupoBaTh  IMOHATUSMU:  TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYHMHA YIJIA, IIJIOCKUI yrojl, JBYTrpaHHBIN
yroJ, TpEXTPaHHBIN yTroJl, CKpelMBaroIlMecs MpsMble, MapayielbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSMBIX U IJIOCKOCTEH, YroJI MEXAY NPSMBIMH, yroJl
MEXIy IpSIMON U TIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXAY INPSMBIMH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IMPU PELIEHUHM 3a]ad H3Y4YEHHbIE
(bakThl U TEOpeMbl IUIAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpPY)KAIOILIEr0 MHpA; CTPOUTh MAaTeMaTHYECKHE MOJEIM C TOMOIIbIO
TFEOMETPUUYECKUX TIOHATUH M BEJIMYMH, pEIIaTh CBA3aHHBIE C HUMU
MIPaKTUYECKHE 3a/1a4U

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMAAL (UTYPBI, 00BEM (QUTYPHI,
MHOTOT'PaHHHK, MPaBUIIbHBIH MHOTOIPAaHHHK, CEYeHHE MHOTOTPaHHUKA, KYO,
napajuiefienunes, npu3Ma, nupaMmuaa, Gurypa U MoBEpXHOCTh BpallleHus,
LWINHAP, KOHyC, Imap, cdepa, miomanb chepsl, MIOHaJb NOBEPXHOCTH
NUPaMUIbI, TPU3MBI, KOHYyca, HWIMHIpPA, 00BEM KyOa, MPSMOYTOJIBHOTO
napajuiefienunena, NUpaMuibl, MpPU3Mbl, LWIUHApPA, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTHU, CEUEHUSI KOHYCAa U LIUIMH/pPA, MApaJIEIbHbIE OCH
WIA OCHOBaHMIO, CEUeHHE IIapa, IUIOCKOCTb, Kacaromascs cdepsl,
HWINHAPA, KOHYCa; YMEHHUE CTPOUTh CEYEHHUE MHOTOTpaHHUKA, N300paXkaTh
MHOTOTPaHHUKH, (DUTYphl U TOBEPXHOCTH BpAlllEHUs, UX CEYEHHUS, B TOM
YHCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHATH CBOMCTBA
reOMETPUUECKUX (UTYp, CAMOCTOSTENBHO (OPMYIMPOBATH OIpPEACICHUS
U3ydyaeMmbIX (UTYp, BBLIBUraTh THUIIOTE3bl O CBOWCTBAX M MpPU3HAKAX
reoMeTpruecKux (GUryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHUE
MIPOBOJIUTH KiAacCU(UKALUIO GUTYp MO PA3IUYHBIM MIPU3HAKAM, BBITOIHSAT
HE00XOAMMBIE JONOTHUTENIbHbIE TOCTPOCHMSI
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YMeHue omnepupoBaTh HOHATHUSMU:  JIBIDKEHHE B  IPOCTPAHCTBE,
NapajuieJbHbIil MEepPeHOC, CUMMETPHsl Ha IUIOCKOCTH UM B MPOCTPAHCTBE,




MOBOPOT, TMpeoOpa3oBaHWe TOA00MSA, TMOAOOHBIE (QUTYPBI, YMEHHE
pacmo3HaBaTh paBHBIE M TMOMOOHBIE (DUTYpPBI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpEe; MCIOJIb30BATh T€OMETPHUECKUE OTHOIICHUS IPH
pelleHnr 3a/a4y; HaXOAWTh TEOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
IUIOIIA/Ib, 00BEM) TPU PEHICHUH 3a7a4d U3 IPYTUX YYeOHBIX MPEJIMETOB H M3
pEATbHON KU3HU; YMEHUE BBIYUCIATH T€OMETPHUSCKHUE BEIMYUHBI (IJTHHA,
yroj, IUIOM@AAb, 00BEM, IUIOMIA L TOBEPXHOCTH), UCIONB3Yys H3YyUCHHBIC
GbopMyIlbI ¥ METOIBl, B TOM YHCJE: IUIOMIAIh TOBEPXHOCTH IMHUPAMUIBL,
MIPU3MBI, KOHYCA, [IWIMHAPA, TUIOMAAb chepbl; 00bEM Kyba, MPSIMOYTOJILHOTO
napajieNienuneia, MIPaMu/Ibl, TPU3MBI, [IWIMHAPA, KOHYyCa, IIapa; YMEHUE
HaXxOJUTh OTHOIIEHUE 00BEMOB TTOTIOOHBIX (hUTyp
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YMeHue onepupoBaTh MNOHATHSAMU: MNPSIMOYTOJbHAs CUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPJAMHATHI TOYKH, KOOPJAMHATBI BEKTOPAa, CyMMa BEKTODPOB,
MPOM3BEJCHNE BEKTOpa Ha 4YHUCIO, paslioKeHHWE BEKTOpa 1Mo Oaswucy,
CKAJLIPHOE IPOU3BEJCHUE, BEKTOPHOE IIPOU3BEIACHHUE, YO MEXIY
BEKTOpaMU; YMEHHUE UCIIOIb30BATh BEKTOPHBIN U KOOPAUHATHBIM METOM AJIs
peleHHs TeOMETPUIECKUX 3a/1a4 U 33124 IPYTUX YI€OHBIX TPEIMETOB

YMeHue BbIOMpaTh MOAXOJAIIMM METOJ Ul pEeUIeHUs 3a]auM; ITOHHMaHue
3HaYMMOCTH MAaTeMaTHUKH B M3YyYEHUU IMPUPOAHBIX M OOIIECTBEHHBIX
IIPOLECCOB M SABJICHUH; YMEHHUE pacClO3HaBaThb IPOSBICHHE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, YMEHHME NPUBOAMUTH IIPUMEPBl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAyKU




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

MATEMATHUKE
Kox IIpoBepsiemMblii 3jIeMEHT COJlePKAHUS
1  Ywucna u BeIYMCIECHUSA
1.1 HarypanbHble u Lenble ynciaa. [Ipu3Haky JeIUMOCTH LENbIX YUCe
12 Panyonanenele yricna. OOBIKHOBEHHBIE U JIECSITUYHbBIE IPOOH, TPOLIEHTHI, OECKOHEUHBIE
MIEPUOINYCCKHE IPOOH
13 Apudmernueckuit KOpEHB HaTypaJdbHOH cTemneHu. JleHcTBUS C apuMETHUYECKUMH
KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenb ¢ nenbiM nokazatesneM. CreneHb ¢ palMOHAJIBHBIM IOKa3ateneM. CBoMcCTBa
CTENEeHU
15 CuHyc, KOCUHYC U TaHT'€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apTyMEHTa
1.6  Jlorapudm uucna. [lecATHYHBIE U HATYPAIbHBIC JTOTapHUPMBI
JeiicTBuTenpHbIe Uncia. ApupMETHYECKHE ONEpalud C IEHCTBUTEIBHBIMU YHCIaMHU.
1.7  IlpuOnuxkéHHbIE BBIYMCIIECHUS, IPAaBUIa OKPYIJIEHHUs, NMPUKHUIKA U OLEHKA pe3ysbTaTa
BBIYUCIICHUH
1.8 | IIpeoOpazoBaHue BhIpAKCHHMA
1.9 KomrmuiekcHbie yncia
2  YpaBHEHHUS M HEPABEHCTBA
2.1  Ilensle u ApoOHO-paLlMOHATBHBIE YPABHEHHUS
2.2  VppauuoHaibHble ypaBHEHHUS
2.3  TpuroHomerpuueckue ypaBHEHUs
2.4  TlokazarenbHble U JIorapu(pMUUYECKHUE YPABHEHUS
2.5 | llensle u ApoOHO-pallMOHATIBHBIE HEPABEHCTBA
2.6  VppanmoHaibHbIE HEPABEHCTBA
2.7  TlokasarenbHbIE U Iorapu(MUIECKHE HEPAaBEHCTBA
2.8  TpuronomerpuuecKkue HEPaBEHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHHH. OnpeaenuTenb MaTPULIbI
3 | OyHKuu# U rpaduKu
31 Oynkuus, crnocodbl 3amaHus ¢yHkuMd. I['papuk ¢yHkumu. B3aummHO o0O0paTHBIE
byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHuM Qynkuumu. Hynmu  ¢yHKIum.
39 [IpomexxyTku 3HaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIUH. MaKCUMyMBbI
U MuHUMYMbl (yHKkuud. Hawmbonbiiee u HauMeHbllee 3HaYeHHE (QYHKIMM Ha
IPOMEXKYTKE
33 CrenenHas (pyHKIMS C HaTypaJbHBIM U LIEJNBIM TOKa3areneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduk KOopHs N-0ii cTeneHu
3.4 | TpuroHomerpuueckue (GpyHKIMH, UX CBOWCTBA U rpaMKu
3.5  IlokazarenpHas u Jorapudmuueckas pyHKIUN, UX CBOMCTBA U rpaduKu
36 Touku paspsiBa. AcuMOTOTH TpadukoB GyHKImi. CBoiicTBa (DyHKIIHIA, HEPEPHIBHBIX

Ha OTpe3Ke




3.7

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I, CII0COOBI 3aJaHusA HOCJ'IG,Z[OB&TCJIBHOCTC?I

3.8  Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOILIEHTOB

4  Havana maTeMaTH4yecKoro aHajan3a
4.1  IlpousBomnas ¢pyHKuuH. [I[pon3BOIHBIE 3JIEMEHTAPHBIX (PYHKITHI

[IpumeHeHre TPOU3ZBOJHOW K HCCIENOBaHUIO (QYHKIMI HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxaeHune HauOOJBIIEr0 M HAMMEHBIIETO 3HA4YeHUS (YHKIUH Ha
OTpe3Ke

4.3 | llepBoobpa3znas. UnTerpan

5 | MHoxecTBa U JJOruKa
5.1  MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2  Jloruka

6 | BeposATHOCTH M CTATHCTHKA
6.1 OmnucarenbHas CTAaTHCTUKA
6.2  BeposTHOCTB
6.3 KomOuHaTopuka

7 I'eomerpus
7.1  ®urypsl Ha JIOCKOCTU
7.2  IlpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4  Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
MNPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» MaTtematuka: anrebpa 1 Hayajla MaTeMaTHYEeCKOTr0 aHaJIi3a, TEOMETPHSL.
I'eomerpus. 10-11 kiacc. Aranacss JI.C., byry3os B.®., KagomiieB C.b. u ip. AkiinonepHoe
obmectBo «M3marenscTBO «lIpocBenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HMHTEPHET
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