MyHuunanpHoe OI0IKETHOE 00IIe00pa30BaTEIHLHOE YIPEIKICHUE
«Ilentp obpazoBanue r.HmxHEYTHHCKY

PACCMOTPEHO YTBEPXJIEHO

Ha 3acemanuu meroauyeckoro ITpuxazom nupexkropa MbOY

coeera MbOY «entp obpazoBaHus

«entp obpa3zoBanus r.HuwxHeyuHck» r.Hwxkuaeynuack» Ne205

ITpotokom Nel ot «01» 09 2023r.

ot «30» 08_ 2023 r. E.H. 3unoBbeBa
PABOYASA ITPOI'PAMMA

10 reoMeTpHuu

10 xiacc
COI'JTIACOBAHO Pa3zpadoT4ynk nNporpaMmbl
C 3aMECTHUTEIIEM TUPEKTOPA ITerpoBa O. A.
oo YBP VUYUTENb MaTEMATUKH
« 30 » 08 2023r. BBICIIIAsl KBATU(. KaTEropus

0O.A.bapon

2023



MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomeTpus» 06a30BOro YpOBHS IJis
oboyuatomuxcs 10 kmaccoB  paspaborama Ha  ocHoBe — DemepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHCKOTO 0Opa30BaHUA.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJIN U3YUEHNSA YUYEBHOI'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, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUsS,, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajhbHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCTI0JIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaronigecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10 Kitaccax sBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO 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 (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU 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 WHTEJUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar [Js pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOy OOY4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3a7a4 Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«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
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IUUIAHE

Ha n3yuenne reomerpun otBoautcsa 2 yaca B Heaemto B 10 kitacce, Bcero 3a
roj; 00y4yeHus - 68 yueOHbIX YacoB.



COAEPXKXAHUE OBYUYEHUA

IIpsAMBIE ¥ IIIOCKOCTU B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
MapajulejibHble W CKpeluBarommecs npsMble. [lapamienpsHOCT OPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpPSMbIMU B IPOCTPAHCTBE.
[TapajuienbHOCTH IJIOCKOCTEMN: IapajijieJbHbIC IJIOCKOCTH; CBOMCTBA
napajiebHbIX TUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
MJIOCKOCTHU: TETPadJIp, KyO, Mapaliesenumne/i; IoCTPOCHUE CEUEHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TeOpemMa O NPsMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[lepnieHaUKYJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUJIOCKOCTEM: NPU3HAK  IEPIEHAUKYISPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHUKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJHas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajyiesienune]; 1 ero cBoicrtea. [lupamnpma: N-yronpHass nupamuja, rpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; MPABWIIbHAS U
ycey€HHas nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. IIpaBunbHble
MHOTOIPaHHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUKA; MPAaBUJIbHAS IPU3MA U
MpaBUIbHAS TNHPAMUJA; TpaBWIbHAS TPEYrojbHAas NUPaMHUIA W MPABUIIBHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAaX: OKTadIp,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHpaMHAaX, HNapajuieNenunenax,
MPaBUJILHBIX MHOTOIPAHHUKAX.

Briuncienne 9SJ€MEHTOB MHOTOTPaHHUKOB: péEOpa, AuaroHayiv, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPU3MBI,




IJIOMAh OCHOBAaHW, TeopemMa O OOKOBOW TOBEPXHOCTH TIPSIMOU MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHUPAMUJIbI,
TeopemMa O Iulom@aan yceuéHHOW mmpamunbl. [lorstne 00 00BEMe. OOBEM
MUPAMU/IBI, TTPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['pak/1aHCKOE BOCIIUTAHHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTprOoTHYECKOE BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UICHTUYHOCTH, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIaa B MOCTPOCHHUE YCTOMYMBOrO OyAYLIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3NYECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,




TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1ad MAaTeMaTHYECKOM HAIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpPHCHTAIlCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUIs PEIICHHUS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LIeHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOLIECTBEHHOM MpaKTUKW, [MOHHUMAaHHUEM
MaTeMaTUYECKON HaykM Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JIsl Pa3BUTHUS LMBWIM3ALWU; OBJAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KakK CpeICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JESATEIbHOCTD
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBbI€ JIOTHYECKHE ACHCTBUSA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBbie HcceI0BaTEIbCKUE ICHCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmaimei:

e BBIABJIATH JCPHUIMTHI WHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, PEJICTABIATh €€ B Pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO1ieHue:




BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

COoTpYIHUYECTBO:

3)

MOHMMAaTh W  HUCHOJIb30BAaTh  IPEUMYyLIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
CaMoopraau3aius:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

[MTPEJAMETHBIE PE3VJIbTATBI

OnepupoBath NOHATUSMHU: TOYKA, IPsIMas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccugpuimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYTrpaHHOTO yrija; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPAHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUuu (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOPUTMaM, TPHUMEHSSI HW3BECTHBIE AHAJUTUYECKHE METOABI IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX ~MaTEeMaTMYECKUX 3aJad Ha BBIUHMCIEHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IOHATHsS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
w/n EpOrpAMMET Beero KonTposbHbie
padoThI
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
3 HepHeHI[I/IIiy.]ISIpHOCTb MPSIMBIX U 12
IJI0CKOCTEN
4 VYTbl MEXAy MPSAMBIMHU U TUIOCKOCTSIMHU 10 1
S) MHororpanHuku 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS, pACCTOSIHUS U YIJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




YYEBHO-METOINYECKOE OBECIIEYEHHE.

Ne ABTOD HasBanue I'on N3parenscTBO
W3JIaHUS
1. | Aranacsu JI.C. I'eomerpust. Yuebnuk qsa 10-11 kmaccos. 2021
«ITPOCBELLIEHUE»
2. | ®anees B.IO. [ToapoGHBIi pa3dop 3anaHuii U3 yaeOHUKa 2010 MockBa, BAKO

1o reometpun aBTopos JI.C.ATtanacsHa,
B.®.byry3oBa u ap.:10-11 knaccer
Pemenue Bcex 3a1a4 NOBBILIEHHOM
CII0)KHOCTH




KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHMUE

Ne ni/n

Tema ypoka

IIpumepHBbIe CPOKHU U3yYeHUS

[Tnan/dakt
103 kn

[Tnan/dpaxt [Tnan/paxt

10 akx 10 6 xn

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MpOoCcTpaHCcTBoO. [IpaBuiia
N300paKeHMs Ha pUCYHKAX: H300paKeHUs
TUTOCKOCTEH, MapajlIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka

IlonsTus: MepeceKaromuecs 1miI0CKOCTH,
NnepeceKkarommecsa npsamasi 1 rmiIoCKOCTb

Ilonstus: MepEeCCKaromuecs 1mI0CKOCTH,
NnepeceKkarommecsa npsamasa 1 rmiIO0CKOCTb

3HaKOMCTBO C MHOI'OI'paHHUKAaMH,
I/I306pa)KeHI/Ie MHOI'OI'PaHHHUKOB Ha
PUCYHKAX, Ha MPOCKIHUOHHBIX YCPTCIKAX

Hauansubie cBeienns o kyoe u nupamuse,

ux pa3BEépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

Hauanpubie cBeienns o kyoe u mupamuse,
uX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAaHHUKOB

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUHU
CTECPCOMETPHHN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHA U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: aAKCUOMBI CTCPCOMCTPUH U
CIICACTBHUA U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: AKCUOMBI CTCPECOMCTPHUU U
CIICACTBHUA U3 HUX

10

[TonsiTrie 06 akcMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUN U
CIIEICTBUSA U3 HUX

11

12

B3anMHOE pacniosiokeHUe NpsIMbIX B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajuleJIbHbIe U CKPEIMBAOIINECs IPSIMbIe

HapaJ'IJ'ICJIBHOCTB MPSAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MAPAJUICIIBHBIC IIPSAMBIC B




MIPOCTPAHCTBE; NMapaIeNbHOCTh TPEX
IPSIMBIX

[TapamienbHOCTh IPSIMBIX U IJIOCKOCTEH B

13 npoctpancTse: [lapamienbHoCTh psAMOi 1
IJIOCKOCTH

14 VYTIIbl C COHANpPaBIEHHBIMU CTOPOHAMU

15 VYroa Mexay npsMpIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapanneabHOCTh MIIOCKOCTEH:
napajuieibHbIe INTIOCKOCTH

18 CBoiicTBa mapayyIeIbHBIX TIOCKOCTEH

19 [Tpocreiimue mpocTpaHCTBEHHbIE (PUTYpBI HA
IUIOCKOCTH: TETpadip, KyO, mapaienenumes

20 [Toctpoenne ceuennit

21 [TocTpoenue ceueHuit
KonTpoasnas pa6ora no teme "[Ipsimbie

22 H IUIOCKOCTH B POCTPAHCTBeE.
IMapajuieJbHOCTb NPSAMBIX U IJIOCKOCTEN"

23 [IeprieHAUKYIAPHOCTD NPAMOM U IIJIOCKOCTH:
NEPIEeHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble napasnienbHbie U
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

o5 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa 0 IpsAMOM NEPIIEHAUKYIIAPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM ITEPIIEHANKYIISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
MJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHUE OT

HpHMOﬁ J0 IIITOCKOCTH




33

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TUIOCKOCTH

34

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
PSIMOM 70 TJIOCKOCTH

35

36

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOI
U IUIOCKOCTBIO

JByrpaHHbI{ yroJ, JMHEHHBIA Yol
JIBYTPAHHOIO yria

37

JIByrpaHHBIN yroJl, TMHENHBIN Yroj
JBYTPaHHOIO yrjia

38

39

[lepnieHAMKYASAPHOCTD IIOCKOCTEMN: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN
[lepneHAMKyYISIPHOCTD MJIOCKOCTEM: IPU3HAK
NEePHEHANKYJISIPHOCTH ABYX IIIOCKOCTEH

40

[lepnieHAUKYISAPHOCTD MIIOCKOCTEN: MMPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

41
42

Teopema 0 TpEX nMEepHEeHAUKYIIIPAX

Teopema o0 TpEX nepHeHAUKYIApax

43

44

45

46

Teopema 0 TpEX nMEepHEeHAUKYIIIPAX

KonTpoJsbHnasi pabora nmo remam
"IlepneHANKYJISIPHOCTD NPSAMBIX H
Iockocrei" u " Yribl Me:K1y NpsIMbIMHA
U I1ockocTamMu'

[TousTue MHOT'Or'paHHUKAa, OCHOBHBIC
QJIECMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépT1<a
MHOT'OT'paHHHUKa

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, NpsAMOYTOIbHBIN
napaiesienune]] 1 ero CBOMCTBa

48

49

IInpamua: N-yrojabHas NUpaMuaa, TpaHy U
OCHOBaHUE MUpPaMUIbl; OOKOBAsl U MOJIHAS
[IOBEPXHOCTh IUPAMUBI; IIPABUIIbHAS U
yCeuY€HHas nupaMuIa

HpaBI/IJ'HJHLIC MHOT'OT'paHHUKHA: TIOHATUC




MPABUJIBHOTO MHOTOTPAHHHUKA; IPaBUIIbHAS
npu3Ma U MpaBUiIbHAS TUPAMHJIA;
[paBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MPaBWIbHBIN TeTpadip; KyO

IIpencrasieHue o NpaBUIBHBIX

50 MHOTOTPaHHHUKAX: OKTAd/IP, HOAEKa P U
HKOCAdIP.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIJIBHO TOYKH, MPSIMOH, TIIOCKOCTH.

o1 DNEMEHTH CUMMETPUH B IMpaMuax,
napaJuleenuIneaax, paBuIbHbIX
MHOTOTpaHHHKax

59 Brraucienue 31eMeHTOB MHOTOTPaHHUKOB:
péOpa, 1uaroHaiu, yribl
[Tnomaas GOKOBOI MTOBEPXHOCTH U TTOJHON

53 MOBEPXHOCTH MPSMON IPU3MBI, TUIOIIAb
OCHOBaHUM, TeopeMa 0 OOKOBOU
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomags GOKOBOM MOBEPXHOCTH U

54 NOBEPXHOCTH MPABUIBHON THPaMUJIbI,
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI

55 KonTpoJsbnas pabora nmo teme
"MHoOrorpaHHuKu"

56 [onsarue 06 0O6BEMeE

57 O0BEM TUpaMHUIbI

58 O0BEM TUPAMH/TBI

59 O0BEM TUpaMUIBI

60 O0BEM mupamMuIbI

61 OO0BEM TTPU3MBI

62 O06BEM npu3MBbI

63 OO0BEM TTPU3MBI

64 KonTposbsHnasi pabora mo teme "O0bEémbI
MHOTOrPAHHUKOB"
[ToBTOpeHmE, 0600IIEHNE CUCTEMATH3AITHS

65 3HaHuii. [loctpoeHne ceueHnii B
MHOT'OI'paHHHKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS

66 3HaHWI. Berauciienne paccTossHAN: MEXITY

ABYMSA TOYKaMH, OT TOYKHU JO prlMOfI, oT




TOYKH O0 IINIOCKOCTH, MEXKIAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67

68

Hrorosasi kKoHTpOJIbHAsI padoTa 1

[ToBTOpeHue, 006001IeHNE cucTeMaTH3alus
3HaHUW. BeIuKcClieHUE YyIII0B: MEXIY

CKPEIIHUBAIOIIUMUCS MPSIMBIMU, MEKITY 1
NPsIMOM M MJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YTJIOB MEXIY IJIOCKOCTSIMU

MoanncaHo undposon

3V|HOBbeBa EneHa noanucsio: 3uHosbesa Enena

HukonaeBHa
HunkonaeBHa [lata: 2023.09.22 17:24:02
+08'00"
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