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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro YpoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpoBaHUS (YHKIHOHAJIBHON MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOT0 W HJEaTbHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOW HAyKOW SBICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OO0YyYarolIMMHCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO TMO3HAHHUA U AKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YECTB, MOITOMY aKTyajlbHa
3amada (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOIIEKYJIBTYPHOE Ppa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HUCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMaTHYECKHUE YMEHHS, CBSI3AHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHATBHON JEATEIHLHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEJUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PELICHHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME€  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OIEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHBIE cojepxaTenbHble JIMHUKM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHusI.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpum oTBoauTcs 2 4aca B Henenro B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUA CTEpEOMETPUH. ToUKa, MpsiMasi, MIOCKOCTh, POCTPAHCTBO.
[TonsiTHe 006 aKCHMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
Y CIIEJICTBUS U3 HHUX.

B3auMHOe pacnosio)keHHe TNpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIIHECS,
napajuielibHble W CKpelMBaronecs ImnpsMble. [lapannenbHOCTs NOPSAMBIX |
IJIOCKOCTEH B MPOCTPAHCTBE: MAapajule/ibHbIE MpPSIMBIE B  MPOCTPAHCTBE;
NapajyieIbHOCTh TPEX MNPAMBIX; MAPAIUIETBHOCTh MPSAMON U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMM  CTOPOHAMHM;, YrojJd MEXAy TMNpsIMBIMA B MPOCTPAHCTBE.
[TapaienbHOCTh THIOCKOCTEN: MapaJuIeNIbHbIE MIIOCKOCTH; CBOKMCTBA MAPAILICIBHBIX
miockoctei. [lpocreiiime mpocTpaHCTBEHHbIE (DUTYpPHI HA IJIOCKOCTH: TETPadIp,
KyO, apajijiesieune/; NOCTPOCHUE CEUEHU.

[lepnieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: TEPHEHIUKYJSIPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapaICIbHBIC U MEPICHANKYISPHBIE K MJIOCKOCTH, MPU3HAK
MEPIICHIUKYIJIIPHOCTH MPSIMOM U TIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIEHANKYISPHOMI
IJIOCKOCTUA. YTIIbI B TMPOCTPAHCTBE: YIroJl MEXAYy MPsSAMOA U IUIOCKOCTBIO;
IBYIPAHHBIM yroJ, JWHEWHBIA Yroa JABYTpaHHOro yria. llepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MpsIMOM 10
MJIOCKOCTH, MPOEKIMs (PUTypbl HA IUIOCKOCTb. lleprneHIuKyasspHOCTh MIOCKOCTEM:
NPU3HAK  NEPICHAMKYJISPHOCTHM  JBYX  ILIOCKocTed. Teopema 0  Tpéx
MEePIECHIUKYIIIpPAX.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKHU, pa3BEPTKAa MHororpanHuka. Ilpusma: n-yronbHas
MpU3Ma; TPaHW W OCHOBAHMS TPHU3MBI; MpsSMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAsl MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsAMOYTOJIbHBIN Mapasuielienune]
U ero cBoictBa. [lupamuna: N-yronapHas nupamuaa, rpaHd ¥ OCHOBaHWE TTUPAMU/IBI;
OOKOBasi M TMOJIHAsI TIOBEPXHOCTh MUPAMUIbI; TpaBUJIbHAS U yCeUEHHas MUpaMHJA.
ONeMEeHThl MNpU3Mbl U NHUpaMuabl. [IpaBUiIbHbIE MHOTOTPAHHHUKHU: TOHSATHE
MPAaBWJIBHOTO MHOTOIpaHHUKA; MpaBWibHAs MpU3Ma M MpaBUIbHAs MHUPAMHJA;
MpaBUJIbHAS TPEYTroJibHAS NMHUpaMUa U MPaBWIbHBINA TeTpadp; KyO. [IpeacrasieHue
O TIPABUJILHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJeKa’Ap U uKocadap. CedeHus mpu3Mbl
Y TTUPaMUIBI.



CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSAMOM,
IJIOCKOCTH. DJIEMEHTHI CHMMETPUH B NMUpamMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBOM
IIOBEPXHOCTU M IIOBEPXHOCTM MPABUIBHOM NHUPaMUIbI, TeOpemMa O IUIOIAIn
yceuéHHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpaMUIbI, TPU3MBI.

[lonobuble Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY —IUIOLIAJsIMU
MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

Hunuuapuyueckas TOBEPXHOCTh, 00pa3yrolue MUIMHIPUIECKON MTOBEPXHOCTH,
OCh LIWJIMHApUUYECKOU ToBepXHOCTH. L{unuHap: ocHoBaHus U OOKOBasi MOBEPXHOCTb,
oOpasyrolias U 0Ch; IJIONaahr OOKOBOM U MOJHOW MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW moBepxHOCTH. KoHyc: ocHOBaHMEe W BepilirHAa, o0pa3yronas u
OCh; TUIOIIAb OOKOBOM M IMOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHUA U OOKOBAsi TOBEPXHOCTh.

Chepa u map: 1eHTp, paauyc, AUaMeETp; IUIONIaJb MMOBEPXHOCTU C(hEpHI.
B3auMHoe pacnosiokenue cepbl M IUIOCKOCTH; KacaTelabHas IUIOCKOCTh K cdepe;
TJI0IIAAb CEpPhI.

N3o00pakenne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHYCA.

KomOunHanuu ten BpallleHus ¥ MHOTOIPAaHHUKOB. MHOTOrpaHHUK, OMMCAHHBINA
okoJ10 cpepsl; cepa, BMcaHHAsi B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO TIapaJijiesienunena u cneAcTBus u3 He€. O0bEM MUIMHIpA, KOHYCA.
O0bEM mapa u wiomaab cQepsl.

[Tono6nsie Tenma B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsSIMU
MOBEPXHOCTEH, 00BEMaMU MOJTOOHBIX TEN.

Ceuenust nmiMHapa (mapawuiesibHO U NEPIEHIUKYIISIPHO OCH), CEYEHHUsI KOHYyCca
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS I1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu u B mpocTtpaHcTBe. CIIOKEHHE W BhIYMTaHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucio. Pa3nokeHune BekTOopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemienre 3aaad, CBA3aHHBIX C TPUMEHEHHEM
MpaBuJ JE€UCTBUM ¢ Bekrtopamu. [IpsMoyrosibHass cucremMa KOOpPAMHAT B



npocrtpancTBe. Koopaunatel BekTopa. lIpocrenmme 3agaum B KoopauHaTax. YTroJl
Mexay BekTopamu. CKalasipHOE NPOU3BEACHHE BEKTOPOB. BhIUMCIIEHHE YIII0B MEXAY
OPSIMBIMM M INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IIpU  PELICHUU
reOMETPUYECKUX 3a]a4.

IHJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl OCBOEHHUS IPOrpaMMbl  y4eOHOTO MpeIMeTa
«MareMaTuka» XapakTepUu3yrOTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKOMN MO3UIIUKU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA, MPEICTABICHUEM O MAaTEMAaTUYECKUX
OCHOBaX  (YHKIMOHUPOBAHUS  PA3IUYHBIX  CTPYKTYp, SIBJICHUH, MpOLEIyp
IPaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIMSIMU U Ha3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKOW HMJIEHTUYHOCTH, YBOXKCHHS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHUMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
WCIIOJB30BAaHUIO ATUX JOCTH)KEHUMW B JPYTrMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX [IEHHOCTEH POCCUICKOTO Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, ATUYECKOTO TMOBEJCHUS, CBS3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHIXKEHUM HAYKU U JEATeIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OyIYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYash JICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1a4, PEIICHUM, pacCyKIESHU;, BOCTPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHAThH MaTeMaTHYeCKue 3HAHUA B
HMHTEpecax 3I0pOBOro M 0e30macHOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTAaHHME, COAAHCUPOBAHHBIM PEXKUM 3aHATUN WU
OTIIbIXa, peryyispHas (u3udeckas akKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHMSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO.

TpynoBoe Bocnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOHUS; WHTEPECOM K
pasnu4yHbBIM chepam MPoPeCCUOHATBHON ACITENBHOCTH, CBI3aHHBIM C MaTEMATHKOM
U e€ NPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oynyiei npodeccuu
U pEaM30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTHUYeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUI0 HA MPOTSHKEHHH BCEU
KU3HU; TOTOBHOCTHIO K AaKTHUBHOMY Yy4YacTHIO B PEIICHUU MNPAKTUYECKUX 3a]a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

IKO0JIOTNYEeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO  DKOJIOTHYECKON KYJIBTYpbl, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLMAIBHOU
CpeIbl, OCO3HAHKEM TTI00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM; OpHEeHTalueH
Ha TPUMEHEHHWE MaTEeMaTUYeCKUX 3HaHWM JJId penieHus 3ajad B 00JiacTu
OKpY)KAIOLIEH Cpelpl, IUIAHUPOBAHUS IMOCTYIIKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPEIBI.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c()OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTH4YeCKOM
HayKd Kak c(epbl YeIOBEUYECKOUN JIeATeNIbHOCTH, 9TAlOB €€ Pa3BUTHUSI U 3HAYHMMOCTU
JUISL pa3BUTUSI LIUBUJIM3ALIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTEeMaTU4eCKOM
KYJbTYpPOU KaKk CPEJICTBOM MO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBIISITH TPOCKTHYIO
1 HUCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOEHHUS MPOTPaMMbI y4yeOHOTO TpenMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1) Vuusepcanonuvie  nosnasamenvHwle  Oelicmeus, obecneuusaom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoenue
Memo008  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpUMeHeHue  J02UYeCKUx,
uccedo8amenbcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble jornyeckue 1eicTBUA:

e BBIBJSITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MATEMAaTHUYECKHX
O00OBEKTOB, TOHSTHA, OTHOIICHHN MEXAYy TMOHATUIMH; (HOPMYyITUpPOBATH
OTpeNecHUsT  TOHATUH;  YCTAHABIMBAaTh  CYIIECTBEHHBI  IMPU3HAK
KJaccu(uKanuy, OCHOBaHUS Jisi OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (QOPMYIUpOBaTH M  NIPEeOOpPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENbHbIE U OTpHUIATENbHbIC, €IWHUYHbIE, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBIISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUIX; MpeJyiaraTb KpUTEpUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

IPOBOJUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT TPOTUBHOTO), BBICTPAaWBaTh aAPTyMEHTAIIMIO, TMPUBOAUTH
OpUMepbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHUS W
BBIBOJIBL;

BBIOMpATh Croco0 pelmieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMNA € YYETOM
CaMOCTOSITENIHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciieaoBare/bLCKHe AeiiCTBUS:

UCIIOJI30BaTh BOMPOCHI KaK MCCIEOBATEIIbCKUNA WHCTPYMEHT I1O3HAHMS,
dbopMynHpoOBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOpEUHE, MpodIEeMY,
yCTaHaBIMBAaTh  HWCKOMOE€ ¥  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSATEIHHO CINIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO OOBEeKTa, SBJICHUS,
Ipoliecca, BBISABICHUIO 3aBHCUMOCTEM MEXKIYy OOBEKTaMH, SIBICHHUSIMH,
npoleccamu;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIlecca, a TaKXKe BbBIIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH ACPUIIUTH WHOOPMAIUH, JAaHHBIX, HEOOXOJUMBIX JJisi OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a/1auu;

BBIOMpATh MH(GOPMAIIMIO U3 HCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U
dbopm npeacTaBIeHuUS;

CTPYKTYpPUPOBaTh HH(POPMAIINIO, TPEACTABIATh €€ B PazIudHBIX (opMax,
WJUTIOCTPUPOBATH TpapUuecK;

OIICHUBATh HaJAE&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.



2)  VuueepcanvHvle  KOMMYHUKaAmMUHble  Oelicmeus,  o0becneuugarom

copmMupo8aHHoCmy COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
LeNsIMH OOIIEHUSI; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJy pEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3ybTarT;

e B XOJle OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAEMOU TEMBlI,
npo0sieMbl, pelaeMon 3a]ayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pElIEHUs; COOCTABIISATh CBOU CYXKACHUSA C CYKJICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHAapyXMBaTh pa3JIMdME€ M CXOJICTBO MO3MLMUI; B KOPPEKTHOH
dbopme GpopMyIUpoBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e TMPEACTABIATH PE3YJbTAThl PEUICHUS 3aJa4H, YKCIIEPUMEHTA, UCCIEIOBAHUS,
IPOEKTa; CAMOCTOSITEHHO BHIOUPATH (DOPMAT BHICTYIUICHHUS C YUETOM 3a/1a4y
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

CorpyaHuvecTtBo:

e T[IOHMMAThb W HCIOJH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIUBHUIYyaTIbHOU
paboThl TpH pelIeHWH Y4YeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOU
NEeATENbHOCTH,  IUIAHUPOBATh  OPraHHU3alMI0  COBMECTHOM  paloOThI,
pacnpenensiatb BHABI padOT, AOroBapHBaThCs, OOCYXAaThb NpoUEcC U
pe3yabTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;

e YYacTBOBAaTh B IPYMIOBHIX (popmax paboThl (00CYykAeHUS, OOMEH MHEHH,
«MO3TOBBIE€ IITYpPMB» W HWHBIE); BBIMIOJHATH CBOIO YacTh pabOThl U
KOOPAWHUPOBATH CBOU JIEUCTBUS C JPYTMMH UYJIEHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJaJa B OOWMA MPOAYKT IO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vhueepcanvnvle pecynamuensie oeticmeus, obecneuusarom hopmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7a4ul, BBIOMPATH CIIOCO0 PEIICHMUS C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEILICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

e BIAJETh HaBbIKAMM  [O3HABaTEIbHOM  pediiekcu Kak  OCO3HaHUA
COBEpIIAEMbIX JIEUCTBUUA W MBICIUTENBHBIX IPOIECCOB, MX PE3YJIbTATOB;
BJaIeTh CIIOCO0OAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTa
pelIeHrss MaTeMaTUYeCKOM 3a/1auu;



e INPEABUICTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSIM, OOBICHITH
IIPUYUHBl JOCTW)KCHUS WA HENOCTHKEHUS PE3YJbTAaTOB JAEATEIbHOCTH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHM W CIEJICTBHS W3 HHUX MPU PELICHUU
r€OMETPUYECKHX 3a]a4.

OnepupoBarh MOHATUSMU: MAPALICITBHOCTh U IEPICHAUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEHN.

KnaccuduimpoBarh B3aMMHOE pPAacloOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: JBYTPAHHBIN YTOJl, TpaHU JIBYTPAHHOIO yTria, pedpo
JIBYTPAHHOTO yIJIa; JIMHEWHBIA YroJl JBYIpaHHOTO yria; TpagycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh TMMOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIA ¥  HEBBIMYKIIBIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMHUpaMuja; MpU3MA,
MPSAMOYTOJIbHBIM Napajijiesienunen, Kyo).

KnaccudunmpoBaTs MHOTOTpaHHUKH, BBIOUPAsi OCHOBAHUS TSI KJlacCU(pUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPABIIIBHBIC MHOTOTPAHHUKH; TIPSIMbIC
Y HAKJIOHHBIC MTPU3MBI, TTAPAJIICIICTIUTIC IBI ).

OnepupoBath MOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEOB.

CtpouTh ceueHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEpPXy, COOKY,
CHU3Y.

Pemartp 3amaun Ha HaXOXKJIEHUE FEOMETPUUECKHUX BEJIMYMH MO 00paslam WM
aIropuT™MaMm, TMPUMEHSISI U3BECTHbIC AHAJUTHYECKUE METOAbl IMpPU pPEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJlad HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMs
TOYKaMH, OT TOYKH 10 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEKIY CKPEIIMBAIOILNMHUCS
MPSIMBIMU.



Pematp 3amaun Ha HAaXOXKIEHHE T€OMETPUUYECKUX BEJIMYUH MO 00paslaM WiId
aIropuT™MaMm, TIPUMEHSSI UW3BECTHBIE AHAJUTHYECKUE METOAbl IPU PELICHUU
CTaHJApPTHBIX  MaTeMaTHYECKMX  3aJad Ha  BBIUMCICHHE  YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA  TPSIMBIMH, MEXIY HOpsIMOH U  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Beruucnsate 00bEMBI M IUIOHIAJAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (ITPU3Ma,
NUpaMKjIa) ¢ MPUMEHEHHEM (HOPMYIT; BHIYHCIATH COOTHOLICHHS MEXKIY IUIOMIAISIMU
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh IOHATHUAMM: CHUMMETPHs B IIPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, NpeoOpa3oBbIBaTh M HWHTEPOPETHPOBATH HUH(POPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha dYeprexax U
PUCYHKaX.

[IpuMeHsTh reoMeTpruUecKre (akThl ISl PELICHUsS] CTEPEOMETPUUECKHX 3aj1ad,
MPEANOJIAraloIINX HECKOJIBKO 11aroB PEIICHHUS, €CJIA YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU opme.

[IpuMeHATp  mpocTEeIIMe  NPOrpaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOANTH PUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONYy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIU3UPOBATH peabHbIC
CUTyallUM M TPHUMEHATh HU3YYCHHBIE IIOHATHS B IPOLECCE IIOMCKA PpEelIeHUs
MaTeMaTH4ecKH cHOpMyIHpPOBAHHON MPOOIIEMBI, MOAEINPOBATh PEAJIbHBIE CUTYaIUH
Ha A3BIKE T€OMETPUHU, HCCIEAOBATh MOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM
r€OMETPUUYECKUX MOHATUHA M TEOpeM, ammapara ajireOpbl; pemarb MPaKTUYECKHUe
3a/1ayy, CBS3aHHBIEC C HAXOKIECHUEM T€OMETPUUYECKUX BEJIMYNH.

11 KUIIACC

OnepupoBaTh MOHATUSIMHU: WJIMHAPUYECKAsT TOBEPXHOCTh, 0OOpasyroiiue
IMAJTUHAPUYECKON TMMOBEPXHOCTH;, IUJIMHAD; KOHUYECKAs TOBEPXHOCTh, 00pa3yromue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpPXHOCTh.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MMOTYUYEHHUS TS BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CErMCHTA; MIApOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IITAPOBOTO CIIOS;
IapOBOU CEKTOP.



Boruncnate  00bEMBI M IUIOMIAAM  TMOBEPXHOCTEW  Ten  BpalleHUS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy M ONMHUCAHHBIN
okoJ10 chepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHUS.

BbuncnsaTe COOTHOIICHHUS MEXIy IUIOUIAAsMH IOBEPXHOCTEH W 0O0BEMaMu
MOJ00HBIX TEN.

N3o00paxaTs u3zydaemble (UTYpBl OT pPyKH U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAII[CHHUS.

W3BnekaTb, MHTEPIPETUPOBATH U  OpeoOpa3oBbIBaTh  HH(GOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha dYeprexax U
PUCYHKAaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE  EWCTBUSL  CHOKEHHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHS BEKTOPA HA YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH 00J1a/1at0T.

IIprMeHATH paBUIIO NapasuIelIeUIEAa.

OnepupoBarh NOHATHIAMH: JEKAPTOBBI KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXKIY
BEKTOpPAaMH, CKaJspHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE
BEKTOPBI.

Haxogute cymMy BEKTOPOB M NPOM3BEACHUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJIPHOE IPOU3BEACHUE, pPaCKIaiplBaTb BEKTOp IO  ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumeHsTh reoMeTpuuecKre (akThl IJIs PELIEHUS] CTEPEOMETPUUECKUX 3a/1ad,
MPEIOJIararolux HECKOJIBKO [IaroB PEIICHUs, €CIU YCIOBUS IIPUMEHECHUS 3a1aHbl B
saBHOU opme.

Pemare mpocreiimne reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOpPIAMHATHOI'O METO/A.

Pemare 3amaum  Ha  [OKA3aTeslbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HAXO0XJICHUE T€OMETPUUYECKUX BEJIMYHMH MO 00pasliaM WM alropuTMaM, MpUMEHss
W3BECTHBIC METO/IbI IIPU PELICHUN CTAaHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHsaTs  mpOCTEHIIME  OPOTPaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOINUTH IPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJE U KU3HU,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpumeHATh TMOJydEeHHBIE 3HAHUSA HaA I[PAKTUKE: aHAJIU3UPOBATh pPEaJbHbIC
CUTyallud U IPUMEHATh H3YYECHHBIE IOHATUSA B IIPOLECCE IIOUCKA PELICHUS



MaTeMaTH4eCKH c(hOPMYITMPOBAHHON POOIIEMbI, MOIETUPOBATH peajbHbIe CUTYallUU
Ha S3bIKE T'€OMETPUM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHITHH M TEOpeM, ammapaTa anreOpbl; pelaTh MPaKTHYECKHE
3a/1a44, CBA3aHHBIC C HAXOXKIECHUEM I'€OMETPUUYECKUX BEIUYUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
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YpOKe
OOIIETTPUHSATHIC
HOPMBI
MTOBE/ICHUS,
paBUIIa
oOmICHHSI CO
CTapIIUMH
(memaroruuecKkum
U pabOTHUKaMHU)
Y CBEpCTHUKAMHU
(oOyyarormmumucst)
, IPUHITUITBI
yaeOHOM
JUCIUTUTHHBI 1
caMOOpraHHu3aIu
; * IPUBJICUCHUE
BHUMAaHHUS
oOyJaronmxcs K
[IEHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
YpOKax SIBICHUH,
HCIIOJIb30BaHUE
BOCITUTATEILHBIX
BO3MOXHOCTEN
COJZIEpKaHUs
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[Ipsimble n
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamtensHOCTB
MPSIMBIX U
IIJI0CKOCTEN

12

POII
https://resh.edu.ru/
PemryEI'D

https://ege.sdamgia.

ru/

pasznena yepes
noxoop
COOTBETCTBYIOIIN
X YIPOKHEHUH;
BKJIIOUCHUE B
YPOK UTPOBBIX
nponeayp,
KOTOpBIC
IIOMOTal0T
MOJIIEPIKATH
MOTHBAIAIO
oOydJaronmxcs K
MOJTYYCHUIO
3HAHWMH,
HaJa)KHUBaHUIO
MMO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B
KJ1acce,

[TOMOT AT
YCTaHOBJICHUIO
J00poKenaTeabH
ot atmocdepbl BO
BpeMs ypoKa

* BKIIFOUCHHUE B
YPOK UTPOBBIX
poLeayp JUIs
MoAIeP>KaHUs
MOTHBAI[UH
oOyJaronmxcs K
MOJTYYEHUTO
3HAHUIL;
MPUMCHECHHE Ha
ypoKe
WHTEPAKTHUBHBIX
¢dopm paboTsI ¢
00yUaIOIUMUCS:
WHTEJUICKTYaIbH
BIX WTD,
CTHUMYJTHPYIOIIIHX
MMO3HABATEIHHYIO
MOTHBAIIAIO
oOyJaromuxcs;
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MIPUMEHEHUE
IPYIIIOBOI
paboThI WK
paboTHI B mapax,
KOTOpBIE yuaT
oOy4Jaronmxcs
KOMaHIHOU
pabote u
B3aUMO/ICVCTBUIO

C ApYruMHU
00yJaromuMHUCs

3

[lepnenaukynspHoc
Tb TIPSIMBIX U
IJIOCKOCTEN

12

POII
https://resh.edu.ru/
PemyEI'D

https://ege.sdamgia.

ru/

* [IPUBJICYEHUE
BHUMAaHUS
oOyJarommxcs K
LIEHHOCTHOMY
acCIeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHH,
HCII0JIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHus
paszena gepes
moabop
COOTBETCTBYIOIIN
X YIpaXHCHUH; ®
BKJIIOUEHUE B
YPOK UT'POBBIX
pouenyp,
KOTOpBIE
MIOMOTaloT
oJEPKaTh
MOTHBAIIUIO
oOyJaronmxcs K
MIOJIyYEHUIO
3HAHUM,
HaJa)XUBaHUIO
MMO3UTUBHBIX
MEXJINYHOCTHBIX
OTHOIIIEHUH B
KJ1acce,
IIOMOTal0T
YCTaHOBJIEHUIO



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

no0pokenareabH
oif aTMOC(epsl BO
BpeMs ypoka

4

Yrael Mexay
MPSIMBIMA U
IUIOCKOCTSIMU

10

POIII
https://resh.edu.ru/
PemyEI'D

https://ege.sdamgia.

ru/

* IPUMCHCHHE
IPYIIIOBOI
paboThI WK
paboThI B mapax,
KOTOPBIE y4aT
oOy4Jaronmxcs
KOMaHIHOU
pabote u
B3aUMOJICUCTBUIO
C IpyruMu
00yJaroNUMUCs;
* MOOYX/IeHUE

00 yJaromuXcst
coOronaTh Ha
YpOKe
OOIIETTPUHSATHIC
HOPMBI
MTOBE/ICHUS,
MpaBUIIa
oOmICHHSI CO
CTapIIIMH
(memaroruuecKkum
U pabOTHUKaMH)
U CBEPCTHUKAMHU
(oOyyarormmmucst)
, IPUHITUITBI
yueOHoOM
JUCITUTUTHHEI |
caMOOpraHHu3aIu
U, * TIPUBJICUYCHUC
BHUMAaHHUS
oOyJaronmxcs K
[IEHHOCTHOMY
aCTIeKTy
M3y4aeMbIX Ha
YpOKax SIBICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIILHBIX
BO3MOXHOCTEU
COJZIEpKaHUs
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MHororpanHuku

11

POII
https://resh.edu.ru/
PemryEI'D

https://ege.sdamgia.
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pasznena yepes
noxoop
COOTBETCTBYIOIIN
X YIPOKHEHUH;
BKJIIOUCHHC B
YPOK HTPOBBIX
npouenyp,
KOTOpBIC
IIOMOTal0T
MOJIIEPIKATH
MOTHBALIHIO
oOydJaronmxcs K
MOJTyYEHUIO
3HAHWMH,
HaJIAKUBAHUIO
MMO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B
KJacce,
IIOMOTal0T
YCTaHOBJICHHUIO
JI0OpOKeNaTeIbH
ot atmocdepbl BO
BpEMS ypOKa;

* BKIIFOUCHHUE B
YPOK UTPOBBIX
pouenyp,
KOTOpHBIE
ITOMOTal0T
MOJIIEPIKATH
MOTHBAIIHIO
o0yJaronmxcs K
MOJTYYEHUTO
3HAHUM,
HaJIAKUBAHUIO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUHU B
KJ1acce,
ITOMOTal0T
YCTAHOBJICHHIO
no0OpokenarenbH
oif aTMOC(epsl BO
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BpEMS YPOKa; *
MIPUMEHEHUE
IPYIIIOBOM
paboTHI WK
paboTHI B mapax,
KOTOpBIE yuar
oOy4Jaronmxcs
KOMAaHTHOM
pabote u
B3aHUMOJCHCTBHUIO
C IpyruMu
00yJaroIMuUCs

O0BEMBI
MHOT'OT'PaHHHKOB

POII
https://resh.edu.ru/
PemyEI'D

https://ege.sdamgia.

ru/

* IPUBJICUCHUE
BHUMaHHS
oOyJarommxcs K
[IEHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHHI,
UCTIOJIb30BaHUE
BOCITUTATEILHBIX
BO3MOXHOCTEH
coZlep KaHus
yueOHOro
npeaMeTa uepes
JIEMOHCTPAITHIO
oOyuaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IpakTaHCKOTO
MTOBEJICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIFOOUSI
"
n00pocepIeYHOCT
u, yepe3 nojaoop
COOTBETCTBYIOIIN
X TEKCTOB JUISt
YTCHHUS, 33149
JUTSL pETICHUS,
MPOOJIEMHBIX
CUTyalUH i
00CYXKIIeHHS B
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KJ1aCCe

7

[ToBTOpEHuUe:
CCUCHUA,
PacCCTOAHUA U YTIJIbI

POIII
https://resh.edu.ru/
PemyEI'D

https://ege.sdamgia.

ru/

* IPUMEHEHHE Ha
ypOKe
HHTCPAKTHBHBIX
¢dopm paboTsl ¢
00y4aIOIUMUCS:
HWHTEJUICKTYalIbH
BIX HTD,
CTUMYJTUPYIOIINX
MO03HABATEIBHYIO
MOTHBAITUIO
oOy4Jaronuxcs;
PUMEHCHHE
IpyIIIOBOMI
paboThI WK
paboTHI B mapax,
KOTOpBIE y4aT
o0yJaromuxcs
KOMaHIHOU
pabote u
B3aUMO/ICHCTBUIO
C IpyruMu
00yJaroIUMuUcs;
* I0OYyX/IeHUE
o0yJaronuxcs
co0roaaTh Ha
ypoke
OOIIeNPUHSATHIE
HOPMBI
MTOBEJICHUS,
npaBuia
oO1IeHHs co
CTapIIUMHU
(memaroruuecKkum
U pabOTHUKaMHU)
Y CBEpCTHUKAMHU
(oOygarormumucst)
, IPUHITUITBI
yueOHoM
JUCIHATUTHHBI 1
caMOOpTaHU3aIH
"
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OBIIEE KOJIMYECTBO

YACOB I10

ITPOI'PAMME

11 KJIACC

N HanmMmeHnoBaHnun

11/- € pa3aesioB u
TEeM

1
NMPOrpaMMblI

1 Tena BpaieHus

6
KosnyecTBO 4acoB
Bceer KonTpoabHbI
0 e padoTsl
12 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru

/

DopMbI
peajau3anmuun
BOCIIMTATEJILHOIO
MOTEHIMAJIA
pa3nesia/TeMbl

* MOOYKIeHNE
00y4armuxcs
co0io1aTh HA
ypoKe
OOLIENPUHSATHIE
HOPMBI TTOBE/ICHHSI,
npaBuiia OOICHUS
CO CTapIIUMU
(Tearoru4ecKuMu
pabOTHHKAMHU) U
CBEPCTHHKAMH
(oOyuarommmucs),
TIPUHIUITBL
yaeOHOM
JTUCITUTUINHBI U
CaMOOpraHU3allNu;
* IPUBJICUYCHUE
BHUMAaHUS
0o0ydJaronmxcs K
[IEHHOCTHOMY
aCITIeKTy
M3y9aeMbIX Ha
YpOKax SIBJICHUH,
UCIIONIb30BaHUE
BOCIUTATEIbHBIX
BO3MOXHOCTEU
CoJIepKaHus
pasjerna yepes
moaoop
COOTBETCTBYIOIINAX
YIPaKHEHU;
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BKIIIOUEHUE B YPOK
UTPOBBIX
poueayp,
KOTOpBIE
MOMOTaroT
MOJJIEPKATh
MOTHBAIIIIO
00yJarmuxcs K
MOJTyYEHUIO
3HAHUM,
HATAKUBAHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOUIEHUM B
KJ1acce, MOMOTaroT
YCTaHOBJICHHIO
J00pOXKeIaTeTbHO
it atmocgepsl BO
BpeMs ypoKa

2

OO0BEMBI TET

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru

[

* BKJIIOUCHHE B
YPOK UTPOBBIX
HpoLEeayp JUIs
TIOJIJICPKAHUS
MOTHBAIIAH
00yJaromuxcs K
MOJTyYEHUIO
3HAHUIL;
MPUMEHEHUE Ha
ypoke
WHTEPAKTHBHBIX
dbopm paboTsl ¢
00yJaronuMuUCS:
WHTEJUICKTYaIbHBI
X T,
CTUMYTHUPYIOIIHX
MO3HABATEIHHYIO
MOTHBAIIHIO
00ydJaromuxcs; *
IPUMCHCHUE
TPYIIOBON PabOThI
WK paboTHI B
napax, KOTopbie

yuaT
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oOyuaronmxcs
KOMaHIHOU paboTe
1
B3aUMOJICHCTBHIO C

JIPYTUMU
00yJaronuMucs

4

Bexkrops! u
KOOPJIMHATHI B
IIPOCTPAHCTBE

IToBTOpEHue,
000011IeHME,
cUcTeMaTn3anu

10

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru

/

POIII
https://resh.edu.ru/
PemryEI'D

* IPUBJICUCHUE
BHUMaHUs
o0ydJaronumxcs K
LEHHOCTHOMY
acIeKTy
M3Yy4aeMbIX Ha
YpOKax sIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXHOCTEH
coJiepKaHus
paszena yepes
moaoop
COOTBETCTBYIOIIUX
YIPa)KHEHUH;
BKJIFOYEHHUE B YPOK
UTPOBBIX
npoueayp,
KOTOpbIE
MIOMOTal0T
MOAIepkKaTh
MOTHUBALINIO
0o0ydJaronmxcs K
MOJTYYCHHIO
3HAHUIA,
HaJaXXUBAHUIO
MTO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOULIEHUN B
KJIacce, TOMOTaloT
YCTaHOBJICHUIO
JI0OpOKeNaTeTLHO
it atMocgepsl BO
BpeMs ypoka

* IpUMEHEHHUE
TPYNIOBOM pabOThI
WK paboTHI B
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s 3HAHUN

https://ege.sdamgia.ru

/

napax, KOTOpbie
yuar
00ydJarImuxcs
KOMaHJIHOH paboTe
u
B3aUMOJICHCTBHIO C
JPYTUMH
o0yJarmuMucs;
noOyX/1eHue
00y4JarImuxcs
co0mo1aTh Ha
yYpOKe
0OIIeTTPUHSATHIC
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHHUS
CO CTapIIuMHu
(memarornuecKuMu
paboTHUKaMu) U
CBEPCTHHKAMH
(oOyyarormummucs),
TIPUHITUITBL
yueOHO
JCIUTUTHHBI U
CaMOOpraHU3allnu;
* PUBJICUYCHUE
BHUMAaHUS
00ydJaronmxcs K
[IEHHOCTHOMY
aCTeKTy
M3Yy4aeMbIX Ha
yYpOKax sIBJIICHUH,
UCIIONIb30BaHUE
BOCITHTATEIILHBIX
BO3MOKHOCTEN
COJICpKAHUS
paszena yepes
noxoop
COOTBETCTBYIOIIHUX
YIIPa)KHEHU;
BKIIIOUEHHUE B YPOK
HUTPOBBIX
nponenyp,
KOTOpBIC
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OBLLEE

KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34 3

INIOYPOYHOE IIVTAHUPOBAHUE

IIOMOTal0T
MOJIJIEPKATh
MOTHBAIHAIO
o0ydJaronmxcs K
MOJTYYCHHIO
3HAHWMH,
HaJIaKUBAHUIO
MMO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B
KJIacce, IOMOTaloT
YCTaHOBJICHUIO
JI0OpOKENIaTeIbHO
i atmMmocdepsl BO

BpEMsl YPOKa,

10 KITACC
Konn4yectBo 1yacos
Ne ni/m Tema ypoka Kontpoa
Bcero  bHBIE
padoThI
OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMas,
IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuia n3obpaxeHus Ha 1
pHUCYHKax: N300paKeHMs IUIOCKOCTEH, MapaieIbHbIX
HpSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[TonsiTHst: mepecekaronIrecs MIOCKOCTH, EPECEKAIOIINECS 1
npsiMasi ¥ IMJI0CKOCThb
[TonsiTust: mepecexaronirecs MiI0CKOCTH, epeCceKaroIuecs
npsiMasi ¥ MI0CKOCTh. 3HAKOMCTBO C MHOTOTPaHHUKaMH, 1
n300pakeHre MHOTOI'PaHHUKOB Ha PUCYHKAX, Ha
IIPOEKIIMOHHBIX YEPTEkKaX.
Bxonnas koHTposbHas paboTa 1 1
HauanbHble cBefieHHs 0 KyOe U mupamMuJie, UX pa3BEPTKU U 1
Mozienu. CeueHuss MHOTOTPaHHUKOB
HauanbpHble cBeieHus 0 KyOe U mupaMue, UX pa3BEPTKU U 1




MOACIIH. CeucHus MHOT'OIrpaHHUKOB

[ToHsATHE 00 AKCMOMATHYECKOM MTOCTPOCHHH CTEPEOMETPHUU:

! AKCUOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX 1

8 [onsaTne 06 akCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1
AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX

9 [onsaTne 06 akCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX

10 [TonsTHE 006 AKCHOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUU: 1
AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX
B3anmMHoe pacrionosxeHue npsiMbIX B IPOCTPAHCTBE:

11 MePECEKAIOIINECS], TApALICIbHBIE U CKPEIIMBAIOIIAECS 1
npsMble
[TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:

12 napajuleJbHbIE MIPsIMbIE B IPOCTPAHCTBE; NAapAJLIEIbHOCTD 1
TPEX MPAMBIX

13 [TapannensHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH

14 VYriibl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU 1

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 [TapamienbHOCTB TIIOCKOCTEMH: MapasuieibHbIE TIIOCKOCTH 1

18 CBolicTBa napajuieabHbIX IIOCKOCTEN 1

19 [Ipocreiinne npocTpaHCTBEHHbIE PUTYPHI HA IIIIOCKOCTH: 1
TeTpa’ap, Ky0, mapaienenure;

20 IToctpoenue ceueHnit

21 [Toctpoenune ceuennit

29 KonTponbHas pabora no Teme "IIpsiMble U MIIOCKOCTH B 1
npoctpancTie. [lapanmiensHOCTh IPSIMBIX U TIOCKOCTEH"

93 [TepnieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTH: 1
NEepIEHINKYIISPHBIE MTPSIMbIE B IPOCTPAHCTBE

24 [TpsiMbIe apaieNbHbIC U TIEPIICHIUKYISPHBIE K TUIOCKOCTH 1

25 [Ipsimble mapasienbHble U NepHIeHIUKYISAPHbIE K TUIOCKOCTH 1

26 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U TIIOCKOCTH 1

27 [Ipu3Hak neprneHaAuKyIIpHOCTH MPSMOM U IUIOCKOCTH 1

28 Teopema o TpsIMOIA IEPTICHANKYIISIPHOH TJIOCKOCTH 1

29 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH IJIOCKOCTH 1

30 Teopema o psAMOI NEPIEHANKYIAPHON INIOCKOCTH 1

31 [leprieHAUKYISIP ¥ HAKIIOHHBIE: PACCTOSIHHE OT TOYKH 10 1

MJIOCKOCTH, PACCTOSTHUE OT MPSMOM J0 TIJIOCKOCTH




[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10

32 IUIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 MIIOCKOCTH

33 [lepneHauKyIsp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PaCCTOSIHUE OT IPSMOM /10 INIOCKOCTH

34 [lepneHauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 MIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMOU U INIOCKOCTBIO

36 JIByrpaHHbI{ yroJ, JMHEWHBIA YroJl JBYTPaHHOIO yIJia

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil ABYTPAHHOIO yria

38 [lepneHauKyISIpHOCTD MIJIOCKOCTEMN: IPU3HAK
NEPHEHANKYJIIPHOCTH ABYX IIIOCKOCTEN

39 [IeprieHAUKYIAPHOCTD INIOCKOCTEMN: IPU3HAK
NEePHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEH

41 Teopema o Tpéx meprneHANKYIIpax

42 Teopema o Tpéx neprneHAuKyIsIpax

43 Teopema o Tpéx meprneHANKYIIpax
KonTtponpHast padora o Temam "[leprieHANKYIIPHOCTH

44 HNPSAMBIX U IJI0CKOCTEN" 1 "YTIIbl MEXIY NPAMBIMU U
IJI0CKOCTSIMU"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI

45 MHOTOTPaHHMKA, BBITYKJIBIE U HEBBITYKJIbIE MHOTOIPaHHUKH;
pa3BEpPTKAa MHOTOTPaHHUKA
[Ipu3ma: n-yronbHas mpu3Ma; FpaHU U OCHOBAHUS PU3MBI;

46 npsiMasi U HakJIOHHAsI TPU3Mbl; OOKOBAas U MOJIHAS
MOBEPXHOCTh MTPU3MBI

47 [Tapamnenenunen, NpsMOYTOJIBHBIN MMApaJIIENEIUIIE] U €T0
CBOMCTBA
[Mupamuna: N-yronbHas nupamMmuaa, TpaHd U OCHOBAaHUE

48 nUpaMu/ibl; O0OKOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIBI;
MpaBUJIbHAS U YCEUEHHAS] MTUPAMUIA
[TpaBriIbHBIE MHOTOTPaHHUKHU: MTOHSATHE MPABUIBHOTO

49 MHOTOTpaHHHKA; MpaBUJIbHAS MPU3Ma U MIPaBUIIbHAS
NUpaMKJIa; IPaBUIIbHAS TPEYroJibHAs MUpaMuia U
NPaBUIBHBIN TETpadip; Kyo

50 [IpencraBieHue o NpaBUIbLHBIX MHOTOTPAHHUKAX: OKTad/Ip,
JOJIEKa’Ip U UKOCAdIP.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO

TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTBI CUMMCTpPUHU B




nUpaMuiax, napaviesenuneaax, MpaBUIbHBIX
MHOTOTPaHHHUKAX
59 Brruncnenue 37eMEHTOB MHOTOTPaHHHUKOB: pEOpa, 1
JIMarOHaJH, YIIIbl
[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH
53 MPSIMOI TIPU3MBI, TUTOIIA/Ib OCHOBAaHUM, TeOpeMa 0 OOKOBOM 1
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans O0KOBOI MOBEPXHOCTH U MIOBEPXHOCTH MPABUIHLHOM
o4 MUPAMHUJIBI, TEOPEMA O TUIOIIA I OOKOBOM MOBEPXHOCTH 1
yCeuEHHOM MUpamMuIbI
55 KonTtponpHas padora no teme "MHoOrorpaHHUKT" 1 1
56 [Tonsitrie 06 06BEME 1
S7 O0BEM TUpamMuabl 1
58 O0BEM TUpaMu bl 1
59 O0BEM upamMu b1 1
50 [TpomexyTounas arrectauus. KontponbHas pabota 3a Kypc 1 1
10 knacca
61 O0BEM TTPU3MBI 1
62 O0BbEM TPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponsnast padora o Teme "OO0bEMBI MHOTOTPaHHUKOB" 1 1
65 [ToBTOpenue, 0000IIeHNE CUCTEMAaTH3AIUs 3HAHNH. 1
[TocTpoeHue ceueHmii B MHOIOIpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITNS 3HAHUN.
66 Brrurcnenue pacCTOSTHHIA: MKy ABYMS TOUKAMH, OT TOYKH 1
JI0 IPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
67 Wrorosas koHTposibHasA paboTa 1
[ToBTOpeHue, 06001IeHNE cCTeMaTU3alls 3HAHUH.
68 Brruncnenue yrioB: MeXay CKpEUMBAIOITUMUCS MPSIMbBIMH, 1
MEXy MPSMOI1 U MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXY TUTOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6

11 KITACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoa
Bcero | bHBIE
padoThI




Cdepa u map: HeHTp, paanyc, TuaMeTp; TUIoIalb

1 MOBEPXHOCTHU Cepsl
Bzaumnoe pacronoxxenue chepbl U III0CKOCTH;

2 KacaTeJbHasl IIIOCKOCTh K cepe; miomaasb chepsl.
Nzobpakenue chepsl, mapa Ha miockoctd. CeueHne mapa

3 BxoaHast koHTpoJbHAs paboTa
[unuaapuyeckasi MOBEPXHOCTb, 00pa3yromye

4 LHUJIUHAPUYECKON TOBEPXHOCTH, OCh LIWJIMHIPUYECKON
MIOBEPXHOCTHU
[{ununap: ocHOBaHMS U OOKOBAst MOBEPXHOCTb,

) o0pa3yroIias ¥ 0Ch; IIOMAas OOKOBOW U MOHOM
MIOBEPXHOCTHU
N3o0pakeHue MIMHIPpA Ha TUIOCKOCTH. Pa3BépTka

6 munHapa. CeueHus MUIMHAPA (TIOCKOCTHIO,
napauieIbHON WK MEePIEHANKYIISIPHON OCH IIHJIUH]IPA)

7 Konunyeckas moBepXHOCTb, 00pa3yroIne KOHHYECKOM
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH

8 Konyc: ocHOoBaHue 1 BepmnHa, 00pa3yromas 1 och;
IUIOIAAb OOKOBOM M TIOJTHOM MOBEPXHOCTH

9 Y ceu€HHBII KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBAHUS U
OOKOBas MOBEPXHOCTh
N300pakeHne KoHyca Ha IiockocTH. Pa3BépTka KoHyca.

10 CeueHus KoHyca (IJIOCKOCTHIO, MApaJUIEIbHON OCHOBaHMIO,
U TJIOCKOCTBIO, TPOXOASIIEH Yepe3 BEPLINHY)

11 KoM6unanus ten BpauieHus: ¥ MHOTOIpaHHUKOB

12 MHororpaHHMK, OIMCaHHBIN O0KoJI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM B TEJIO BPaILlCHUS

13 [TonsiTne 06 06béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEN

14 O0BEM IUIMHApa, KOHYCa

15 O06BEéM mapa u miomaas cheps

16 [TonoOueIe Tena B nmpocTpancTBe. COOTHOIICHUS MEXKTY
TJIOMIAIIMU TTIOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

17 KonTtponbHas pabora no Temam "Tena Bpamienus" u
"O6bemsl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMILTAHAPHBIM BEKTOpPaM.
IIpaBuno nmapasienenumena

22 Pemienue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHHUEM MPaBUII




JIEHCTBUM C BEKTOPAMU

[IpstmoyronbHas cucteMa KOOpAUHAT B TPOCTPAHCTBE.

23 Koopaunats! Bekropa. [Ipocreiinme 3a1aun B KoopauHaTax 1

24 VYron mexay Bekropamu. CKalIsipHOE IPOU3BEICHHE 1
BEKTOPOB

25 Brraucnenue yrioB Mexry IpsIMBIMH U TIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBII METOJI IPH PELICHUH 1
reOMETPUYECKUX 33134

97 KonTtponbHas padora no Teme "BekTopbl 1 KOOpAUHATHI B 1
npocTtpascTse”

08 [ToBTOpEeHue, 0000IICHNE U CHCTEMAaTH3aLNs 3HAHUI. 1
OcHoBHBIE GUTYPHI, (HaKTHI, TEOPEMBI Kypca IJIAHUMETPUN

29 [ToBTOpEeHue, 0000IICHNE U CHCTEeMATH3aLUs 3HAHUH. 1
OcHoBHBIE GUTYPBI, (HaKTHI, TEOPEMBI Kypca INITaHUMETPHH
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.

30 [Ipomexxyrounas arrecranus. KontponbHas paboTa 3a Kype 1
11 knacca

31 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1
3amaun TIAHUMETPUH U METOJIBI UX PEILICHHS

39 [ToBTOpEeHue, 0000IICHNE U CHCTEMATH3aLUs 3HAHUI. 1
OcHoBHbIE QUTYpPBI, (HhaKThI, TEOPEMBI Kypca CTEPEOMETPUHN

33 Hrorosast KOHTpOJIbHAS paboTa 1

34 [ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alMsl 3HaHU I

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




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

* Maremaruka. ['eometpust, 10 kiacc: 6a30BbIi ypOBEeHB: yueOHUK/ Mep3iisik
A.T'., Homuposckuii [I.A., ITononckuit B.b.; SAxkup M.C. noa penakuuei
[Mononsckoro B.E.,Mocksa: «IIpocBemnienney -2022

* Maremaruka. ['eometpusi, 11 kiacc: 6a30BbIi ypoBeHb: yueOHUK/ Mep3isk
A.T"., Homuposckuii JI.A., [Tononckuit B.b.; SAxup M.C. nox penakuunei

[Tononwsckoro B.E.,Mocksa: «IIpocsemnienue» -2022

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA

https://edsoo.ru/ - Enunoe conepskanue oOpa3oBaHUs

https://fgosreestr.ru/ - Peectp npruMepHBIX OCHOBHBIX 00111e00pa30BaTEeIbHBIX
nporpamMmm

https://fipi.ru - ®UITA

https://media.prosv.ru/ - usgarensctso "IpocBemieHue", GeCIaTHBIN T0CTYIT K
SIIEKTPOHHBIM BEPCHUAM YI€OHO-METOAMUYCCKUX KOMILIEKCOB, BXOISIINX B

@DenepanbHbIA IIEPEUYCHD

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://window.edu.ru — Poccuiickuii 0011e00pa3oBaTeabHbIN MOPTAT

https:/fipi.ru - ®UIIU - henepaibHblii HHCTUTYT MEIarOTHYECKUX U3MEPCHHUIA.



EI'D, OI'D - KOHTPOJIBHO U3MEPUTEIIbHBIE MAaTEPHUAIIBI (JIEMOBEPCHH).
denepanbHBIN 0aHK TECTOBBIX 3aJIaHMM (OTKPBITHIN cerMeHT). Hay4yHo-
uccienoBarenbckas padora. [ToBbienne kBanudukauu.

https://resh.edu.ru — «Poccuiickas 371eKTpOHHAS IITIKOJIA
https://www.yaklass.ru - «IKmaccy»

https://education.yandex.ru/home - «SIuaekc. YueOHuK»

https://uchi.ru/ - «Yuu.py»

http://mathnet.spb.ru - «Caiit sanementapHoit Mmarematuku JImutpus ['yiinHay
http://www.problems.ru - «3ama4m»

https://ege.sdamgia.ru/ - «PetryEI'D»
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