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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOo(deCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH TpU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMHW», PEICBAHTHBIMH T'€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTEepeoMeTpuu. Touka, TpsMasi, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Hakum CcKpelmmBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajuIeIbHOIO MpoeKTHpoBaHusa. W3o0paxkeHnue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTypbl HAa IJIOCKOCTH: TETpadllp, MapajieJenunes,
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOpeMa O MpsMOn

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW U IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOIO yrya. TeopeMbl KOCMHYCOB UM CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — MHapajulesieNuIe]] ©W  €ro  CBOMCTBA.
Kparuaiiue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas mnupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKMW: NpPaBWIbHAsA IpU3Ma U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’ap, kyO. IlpenacraBieHne o NpPaBUIBHBIX MHOTOIPAHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaiad, YIJIbl.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJIHOM MOBEPXHOCTH MPSMOW MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  IPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
ITonaTHE KOMIUTaHapHbBIE BEKTOpHI. [Ipu3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHckoe BocIMTaAHME:

c(hopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMN 00YyJaIOMIerocss Kak akTUBHOTO U
OTBETCTBCHHOTO  4IE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHHPOBAHHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MPOLIEyp TPaXIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI W APYroe), yMEHHUe
B3aUMO/JICMICTBOBATh C COLUHUAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C MX
GYHKIMAMA 1 Ha3HAYCHUEM;

2) naTpuMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCHUNCKON TPaKIAHCKOW MJACHTUYHOCTH, YBAXKCHHUS K
MNPOLULJIOMY M HACTOSIIEMY POCCUHUCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTHKEHHUSIM POCCUHMCKHX MATEMATUKOB U POCCUHUCKON MAaTEMAaTHYECKOM IIKOJIbI,



UCIIOJb30BaHUE ATUX JOCTH)KEHUM B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chopMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUs, dTUYECKOTO TMOBEJCHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUN HAyKU U JEATEeIbHOCThIO YUY€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs SCTETUKY MATeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1ay, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIlieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocIUTaHHE:

chOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTeMaTUYeCKHWe 3HAHUS B
HMHTEpECcax 3JI0POBOTO U 0€30MacHOTO 00pasa *KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIIbIXa, PeryisipHas (pu3ndecKas aKTUBHOCTh), (M3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-037I0POBUTEIIHHOU 1€ TEIHLHOCTHIO;

6) TpynoBoe BocnuTaHmne:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESTENIBHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U €€ NUPHIOKEHHSIMHU, YMEHHE COBEpIIAThb OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccu W pPeaqu30BBIBATH COOCTBEHHBIE JKHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHUIO |
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKM3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpbl, TIOHUMAaHHE BIUSHUS
COIMATbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUATBHOMN
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TPOOIeM, OpUEHTAIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA JUIsl penieHus 3agad B 00JacTu
OKpY)Karouel cpenbl, MIAHUPOBAHWE IIOCTYNKOB W OLEHKA HMX BO3MOYKHBIX
MOCJICACTBUH JIUTSI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTHYeCKON HayKd Kak cgepbl YeIOBEUECKOW eATeTbHOCTH, JTaloB ¢
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTUSl LIMBUWIM3ALMM, OBJIAJCHUE S3bIKOM
MaTeMaTUKU M MaTeMaTH4YECKOW KyJIbTypOW KakK CpEeJCTBOM I[IO3HAHUS MUpa,
FOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO M HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHJIMBUAYaJIbHO U B TPYIIIE.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruveckue aeicTBus:

BBISBJIATh M XapaKTePU30BaTh CYIISCTBEHHBIC IMPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(HUKAIUH,
OCHOBaHHUS JIJIs1 0000IICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,

BOCIIpUHMMATh,  (OPMYJIUPOBATh W  NPeOoOpa3OBBIBATH  CYXKICHUS:
YTBEPANUTEIBHBIC U OTPUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOPCUHS
B (pakTax, JMaHHBIX, HAOJIOJECHUSAX W YTBEPKICHHUSX, MpeaiiaraTh KPUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTHBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IIPOBOJUTE CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMATHICCKUX YTBEPIKICHUM
(IpsiMBIE W OT MPOTHUBHOTO), BRICTPAUBATh apPTyMEHTAIUIO, IIPUBOIUTE IPUMEPHI
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHus ydeOHOW 3amauu  (CpaBHHBATh HECKOJIBKO
BApMAHTOB  pEIICHHs, BBIOMpATh Hambonee TOAXOASAIMHUKA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCTIOIh30BaTh BOTPOCHl KAaK HCCIIENOBATEIILCKU HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (UKCUPYIONIME  IMPOTHUBOPEYHE,  MpoOIeMy,
yCTaHABJIMBATh MCKOMOE M JlaHHO€, (hOpPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHHEC
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHUS, TPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSATEIHLHO (POPMYIHUPOBATH OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM
MPOBENEHHOTO  HAONIONIEHUs,  MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIBUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATH JAePUIUTHI WH(DOpPMAIUKU, TaHHBIX, HEOOXOMUMBIX NJIi OTBETa HA
BOTIPOC U JJISI PEIICHUS 3a/1auu;

BBIOMpATh WHOOPMAITMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WH(POPMAIHIO PA3TUYHBIX BHIIOB H
dbopM npecTaBICHUS;



CTPYKTYpPHpPOBaTh HMH(POpPMAaLIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaJEKHOCTh uH(popManuu 1o CaMOCTOSITEIIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMU U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY PELISHUs 3aJaud,
KOMMEHTHPOBATH MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHUsI 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pellaeMo 3ajaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TTOUCK
peIIeHus, COIMOCTaBIIATh CBOM CYXKJCHHUS C CYXICHUAMH APYTUX YYaCTHUKOB
nuasora, oOHapYXKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMynTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJlauu, SKCIEPUMEHTA, UCCIEAOBaHUS,
MIPOEKTa, CaMOCTOSITEILHO BBIOUpaTh (OpMAT BBHICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YYeOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOpMAITIH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpPILIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
crmocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoIlecca W pe3yibTaTa PEIICHHS
MaTeMaTHYEeCKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPH PEUICHUH 3aJayH,
BHOCHUTHh KOPPEKTHUBHI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUAM, OOBSICHATH TPUUNHBI
JOCTHIKEHUST WJIM HEIOCTH)KEHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas eITeJIbHOCTD:

MMOHUMaTh M MCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboThl TIpM peIICHWH Yy4eOHBIX 3ajJady, MNPUHUMATh I1I€JIb COBMECTHOMU
NeSTeNBbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOThHI, pacmpenacisiTh



BUJIBI PabOT, JOrOBapuBaThCs, OOCYX JaTh NPOLIECC U pe3yabTaT padoThHI,
0000111aTE MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CyXkaAeHMsS, OOMEH MHEHUH,
«MO3rOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbl, OLEHUBATH
KauecTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO OIEPUPOBATh OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPHUH TIPH
pEIICHNH 3a7a49 U MPOBEJICHUA MaTEeMAaTHYECKUX PACCYKICHUH;
NPUMCHATh aKCHOMBI CTEPECOMETPUU W CIICICTBHS M3 HUX IPHU PEUICHUU
TCOMETPUYCCKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aHMMHOE PACIIOJIOKEHHUE NPSIMBIX B MPOCTPAHCTBE,
IUTOCKOCTEH B IMTPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATh IOHATHUSIMH, CBSI3AHHBIMH C yIjjaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHAbI MHOTOTPAaHHUKOB (MIPU3MA,
UpaMua, MPSMOYTOJIbHBIN Napasuiesenumnes, Kyo);

KJacCu(UIUPOBATh  MHOTOTPAaHHUKH,  BBIOMpas ~ OCHOBaHUS A
KJIacCU(pUKAITIY;

CBOOOJHO  OMEpUpPOBATh  IMOHATHUSIMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBITIOJTHSATh napasuiesibHOE, [IEHTPAJILHOE u OpPTOTOHATBHOE
POEKTUpPOBaHUE (UTYP HA TMJIOCKOCTH, BHITIOIHATH M300pakeHUus (uryp
Ha TUIOCKOCTH;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB PA3TUYHBIMA METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCTISATh  IUIOIIAMMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (MIpU3Ma,
nupamu/ia), FTeOMETPUUECKUX Tell C MPUMEHEHUEM (POpMYIT;

CBOOOJTHO OTEPUPOBATH MOHITHIMHU: CHMMETPHUS B MIPOCTPAHCTBE, IICHTD,
OCh W TUIOCKOCTh CHMMETPUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEPUPOBATH TOHSITHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATAM B ITPOCTPAHCTBE;

BBITIONTHSATH JCHCTBUS HAJl BEKTOPaMU;



pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKHMX OTHOLIEHUWA U
HaxO0JICHUE TE€OMETPUYECKUX BEJIMYHMH, IPUMEHSS W3BECTHBIE METOJIbI
IIPU PELICHUM MAaTEMAaTUYECKUX 3a7a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;
OPUMEHATh NPOCTEUIINE MNPOrPAMMHBIE CPEACTBA W JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPY PEUIEHUH CTEPEOMETPUUYECKHUX 3a/1aY;
U3BJIEKaTh, NPEOOPa3oOBBIBATh W HMHTEPIPETHPOBATH HHPOPMALIUIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

OPUMEHATh [IOJYyYECHHBbIE 3HAHUSA Ha CpaBHHUBaTh U
AHAJM3HUPOBATh PEAIbHBIE CUTyallMd, MPUMEHATh W3yUYECHHBIE MOHITUS B
npolecce MOMCKAa  pElIeHHs MaTeMaTH4ecKd  CchOpMYITUPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM T'€OMETPUUECKUX
NOHSATHM W TEOpeM, ammapara ajireOpbl, pemath MPaKTHYEeCKUE 3ajadd,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUYECKUX BEJIMYUNH;

UMETh TPEACTaBlICHUs 00 OCHOBHBIX AdTamax pa3BUTHS T'€OMETPUU Kak

NIPaKTHUKE:

COCTaBHOM 4YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHA.
TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC

Ne
n/

HaunMeHoBanue
pa3aeyioB M TeM
NporpamMmbl

KoanuecTBo 4acos

Bcer KonTpoabHbl

0 e padoThI

IpakTuyecku
e padoThl

DJIeKTPOHHBbIE
(undposbIie)
oOpa3oBaTeJibH
ble pecypchl

BBenenue B
CTEPEOMETPHUIO

23 1

Bzanmuoe
pacroJioKeHue
MIPSIMBIX B
MPOCTPAHCTBE

ITapannenbHOCTB
MPSAMBIX U
IUIOCKOCTEN B
MIPOCTPAHCTBE

[lepnenukynsapHoC

Th MPSMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE

25

Vel u pacCTOAHUA

16

MHororpanHuku

Bexkrops! B

12




IIPOCTPAHCTBE

[ToBTOpEHuUE,
00001IeHNE U
cUCTEMaTH3aIus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET




