MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBo 00pazoBanus M HayKu PecnmyOsiukn Tarapcran

MKY "Otaea oopaszoBanus' MamMaabIICKOro MyHMIUIIAJILHOTO PaiioHA

MBOY Coxkoabckas COII
PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
Ha 3aceganuu [LIMO 3amecrturens qupekropa  Jupexrop MbOY
mo YP
9.P.Kapumona H.}O.Tuxonosa
[Iporokon Nel ot J1.H.Xa6u6ynmna [Tpukas Ne57
OT «26» 08 20241, OT«@7» 08 2024t
oT «24» 08 2024 r. .
7S JIOKYMEHT IIOJJITUCAH
DJIEKTPOHHOM ITOJIITUCHIO
Ceprudmkat: 2FB262346253CEDDB73CABBBCA47D 184
Bnapeneu: Tuxonoea HaTanesa OpeeBHa
Hencreutened ¢ 15.01.2024 no 09.04.2025
\
PABOYAS ITPOT'PAMMA
(ID 5769586)

yueOHoro npeamera «I'eomerpusi. ba3zoBblii ypoBeHb»

st ooywaromuxest 10-11 kinaccoB

Cokouka, 2024

[okyMeHT co3aaH B anekTpoHHow copme. Ne 23 ot 27.09.2024. UcnonHuTens: TuxoHosa H.HO.
Ctpanuua 1 13 33. CtpaHuua cosgana: 27.09.2024 10:22

g SIEKTPOHHbIIA
¥ TATAPCTAH




MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eClieYuBaET OBIAICHUE KIIFOYEBBIMU KOMIIETCHIUSIMU,
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 (YHKIHOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOT0 W HJEaTbHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOW HAyKOW SBIEHUW M TPOIECCOB PEATbHOTO MHpPA, 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 OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IIETIOYKH JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,
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SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YECTB, MOITOMY aKTyajlbHa
3amaya (opmMupoBaHHS y OOYyYaronIMXcsi MPOCTPAHCTBEHHOTO MBIINUICHHUS 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 OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOJIB30BAHUEM I'€OMETPHUH.

[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 OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
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 MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEHICHUEM
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 OKPYKAIOIINUM 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 yMEHHsI 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
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

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

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OOydJarommMxcsi, IMO3HABAaTEIbHONM  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;
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e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M IPHU U3YyUYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, 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/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['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
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, 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 u3yuenne reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 23 ot 27.09.2024. NcnonHuTtens: TuxoHosa H.10. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 4 n3 33. CtpaHnua cosgaHa: 27.09.2024 10:22 =¥ TATAPCTAH



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TnpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEW B TNPOCTPAHCTBE: MAapAJUIEIbHBIE TMpPSIMbIE B IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTtei. [lpocTeiline mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, PABUIIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W NPABHIbHBINA
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.
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BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MUpPaMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

Hunuaapuyeckas MOBEPXHOCT, oOpa3yroiue HUIMHAPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCTU. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue chepsl U MIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
mapa.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0XKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnrenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema
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KOOpaMHAT B mpoctpaHcTBe. KoopamHatel Bektopa. IIpocreiimme 3amaum B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.
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INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yNbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKOU UJICHTUYHOCTH, YBAKECHUS 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-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OYyAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
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TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa HSKOJOTHYECKHX MpoOIieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KakK CPEJACTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCarwezo  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAYy MOHATHUAMH, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 23 ot 27.09.2024. NcnonHuTtens: TuxoHosa H.10. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 9 n3 33. CTpaHnua cosgaHa: 27.09.2024 10:22 =¥ TATAPCTAH



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0® pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHBOpPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWKOB  PA3jJMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

O0menue:
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e BOCOPUHUMATH M (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

e B X0J€ 00CYKJEHH 3a7]aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UI€U, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;

e TIIPEICTaBIATb  pE3yJNbTaThl  pEHIEHHs  3a/Jayd,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

e IIOHMMAaTh W  HCHOJB30BATh  NPEUMYLIECTBA  KOMAHJIHOM M
WHIUBUYAJIbHOM paOOThI PU PEIIEHUH YYEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e Y4YacTBOBaTh B IPYMIOBBIX (hopMax paboThl (00Cyk1eHUs, OOMEH MHEHHUI,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMHU YJIEHAMU KOMAaH/IbI;
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) VHueepcanvnvie  pecynamueHbvie Oeticmaus, obecneuusaiom
Gdopmuposarue cMbICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

e COCTAaBIIAATH IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUHN C YYETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATEJILHOM pediieKCuM Kak OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHns MaTEMaTUYEeCKOU 3a1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;
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e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBl TOCTHKECHHS WIM HENOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yIiia; JIMHEWHBIN Yrojl JABYTPAHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSAMOYTOJIbHBIN Napaijiesienumne, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUICCKUX BEIMYMH MO 00pasiam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMH.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.
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Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh reomeTpuueckue (HaKTbl Ui PEUIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTHE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaAJIbHbIC
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 BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbI4ucasTe COOTHOUIEHHUS] MEXIY IJIOIAASIMH MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.
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N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh W3YyUYECHHBIE IIOHATUS B NPOLECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 10
BEHCHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209¢37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapamienbHOCTh IPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 bubnnorexa [IOK
IUIOCKOCTEH https://m.edsoo.ru/1¢209¢37
bubnunoreka LIOK
4 10 1
VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.cdsoo.ru/1c209¢37
bu6nmorexa LIOK
5 M 11 1
HOTOTpaHHHKH https://m.edsoo.ru/1¢209¢e37
N bubnuoreka [{OK
6 06 9 1
HEMBI MHOTOTPARHHKOB https://m.edsoo.ru/1¢209¢e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmmorexa [TOK
P ' P yr https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
bu6mmoreka [IOK
1 T 12
©J1a BpallieHus https://m.edsoo.ru/1¢209¢37
bubmuorexa [JOK
2 O0Bé 5 1
BEMBLTEI https://m.edsoo.ru/1¢209¢37
3 BekTopEl ¥ KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa LHOK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 06001EeHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TIOCKOCTb,
npocrpancTBo. [IpaBuna
bubmuoreka [IOK

1 M300pakeHNs Ha PUCYHKAX: 1

. https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,

napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka

[TonsaTHa: nepecekarommecs

bubnunoreka LIOK
2 TJIOCKOCTH, TTEPECEKAIOIITHECS MpsMast 1

https://m.edsoo.ru/2d8a9¢99

" IJIOCKOCTh

[TonsTHs: mepecekaronuecs
bu6nmorexa LIOK

3 0CKOC epeCeKaroIIeC a 1
fIOCKOCTH, TIEPECCRAIOMHECH HpAMat https://m.edsoo.ru/db685e73

" IJIOCKOCTh

3HAKOMCTBO C MHOI'OTrpaHHUKAaMH,

4 n300pa’keHNe MHOTOTPAaHHUKOB Ha | bubmuoreka [IOK
PHUCYHKaX, Ha IPOECKIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavanwsHbie cBeneHNs 0 Kyde u

5 OUpaMHUIe, UX Pa3BEPTKU U MOJEIN 1 bubmmorexa TIOK

p X P p ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
but6mmoreka [IOK
6 HauanpHble cBeeHUs 0 KyOe U 1
y https://m.edsoo.ru/3d8ffd32
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NApaMUJE, UX pa3BEPTKU U MOJIEIIN.
CedeHuss MHOTOIPAaHHUKOB
INousarue 06 akCHOMaTHIECKOM
bu6nmorexa [IOK
7 IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICICTBUS U3 HUX
ITousitre 06 aKCHOMATUYECKOM
8 MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmmorexa LHOK
p p pHi: https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICICTBUS U3 HUX
ITousitre 00 aKCHOMATUYECKOM
bubnunoreka LIOK
9 MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI
https://m.eds00.ru/65¢6b106
CTEPEOMETPHUHU U CIICJICTBUSA U3 HUX
IlousiTe 06 aKCMOMAaTUYECKOM
10 MOCTPOECHUH CTEPEOMETPHUN: aKCHOMBI bubmorexa HOK
p p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
1 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubmmnoreka HOK
MapajuieIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamrenpHOCTh IPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE:
12 NapajuieIbHbIE NPSIMBIC B brbmmorexa [TOK
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPaIEIBHOCTh TPEX
MPSMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapannensHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
TIIIOCKOCTH
14 v C COHAMDABIE bu6nunorexa LIOK
TJIEI HaIIpaBJIECHHBIMU
p https://m.edsoo.ru/9f4071b9
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CTOpOHAMU
15 VYron Mexay npsMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEH: Bu6muotexa [JOK
rapajuieIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa mapajuieIbHBIX IIOCKOCTEH bubmorexa HOK
P https://m.edsoo.ru/e504d656
[Ipocreiiimume npocTpaHCTBEHHBIE
19 (Gurypsl Ha IJIOCKOCTHU: TETPAd bubamorexa LOK
P + TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, napasuiesenumnes
bubnuoreka [{OK
20 ITocTpoenune ceuenui
TPOCHIE CeHeHit https://m.edsoo.ru/1d434d0f
bubnuoreka [{OK
21 [ToctpoeHue ceuenuit
P https://m.edsoo.ru/ec26feSd
KonTponbhas padbota no teme
) "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
IlepneHAUKYISIPHOCTD TPSMOU U
23 HJ'I(I:CKOCTI/I'}II'IG pneH WK Ij)m HbIE bubmmorexa [IOK
- MCPTICHMKYIAD https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHAUKYISPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHIMKyIIpHOCTH bubnuotexa [JOK
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IIPSIMOM U TUIOCKOCTHU https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHIuKyJISIPHOCTH | bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsmoi | bubmmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.1ru/635¢5087
9 Teopema o npsimoit | Bu6muotexa [JOK
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit 1 bubanorexa [JOK
MEPIEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKynsip U HAKIOHHBIE:
DHICHMIYTD bubnunoreka LIOK

31 paccTosiHuEe OT TOYKH JI0 TJIOCKOCTH, 1

https://m.edsoo.ru/33¢477d3
paccTosHuE OT MPSAMOM JI0 TIOCKOCTH P

He TIICHAUKYVYILIAP U HAKJIIOHHBIC:
P YAP bubnunoreka LIOK

32 , 1
paccTosiHAE OT TOYKH JI0 INIOCKOCTU hitps://m.cdsoo.ru/66fefadd

PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

[MepnieH UK YIS ¥ HAKJIOHHBIE:
P YAp bubnuoreka [{OK

33 ACCTOSHHE OT TOYKH JO IJIIOCKOCTH, 1
P A https://m.edsoo.ru/a5b7b8e3

paccTosiHue OT NPSIMOM 710 MIIOCKOCTH

[TepnienquKyIsp ¥ HAKIOHHBIE:
P YHp bubnuoreka [{OK

34 aCCTOSHUE OT TO 0 IIOCKOCTH, 1
PACCTOAHME OT TOHKHM 110 TIOCKOCTH https://m.edsoo.ru/dbee22bc

paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY | bubmuoreka [IOK
MPSAMOU U TNIOCKOCTBIO https://m.edso00.ru/6b61b2b4

36 JIByTpaHHBIN yroJl, TMHEHHBIN yrog | bu6muoreka [JOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi | bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 [leprieHAMKYIAPHOCTD IIOCKOCTEM: 1 bubnmnorexa [JOK
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MPU3HAK NEPIEHIUKYIIAPHOCTH IABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:
39 Hp§3HaK HegHeEﬂI/IKyHHpHOCTH IBYX bubamorexa LOK
& https://m.edsoo.ru/ed9¢2a8e
IJI0CKOCTEN
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubmmorexa [JOK
% https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX nepHeHANKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEx nepHeHANKYIAPAX bubmmorexa [TOK
https://m.edsoo.ru/9246736
KonTponbHas padoTa no temam
44 "[lepneH IUKYISIPHOCTD MPSMBIX U bubmuoreka [IOK
mockocTeil" u "Yriasl MeXITy https://m.edsoo.ru/56971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
IloHsiTHIE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOT'PaHHUKA,
45 BBIIYKJIbIE U HEBBIMYKJIIbIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKU; pa3BEPTKa
MHOTOTpaHHUKA
IIpu3ma: n-yrosibHas mpu3Ma; rpaHu v
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
T0JIHAsl TOBEPXHOCTh PU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK
NapajuleIeIuIe]] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
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IInpamupa: n-yrojapHas NMpaMua,
I'PaHH U OCHOBaHUE ITUPAMUBL;

48 OOKOBas U I10JIHASA HOBEPXHOCTH 1 Bubmorexa HOK
P . https://m.edsoo.ru/fb1cd0a5
MUPAMUJIBI; TPAaBUIIbHAS U yCEUEHHAs
nupamuaa

HpaBI/IJIBHBIe MHOTI'OIpaHHUKH:
IIOHATHEC ITPABUIIBHOI'O

49 MHOTI'OI'paHHUKA; IIPaBWJIbHAS [IpU3Ma 1 Bu6muotexa [JOK
U TIPAaBUJIbHAS IUPAMUJIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroJibHas upamMuaa u
IIpaBWIbHBIN TETpa’ip; KyO
[Ipencrasnenue 0 npaBUIbHBIX
bubnunoreka LIOK

50 : 1
MHOTOTPATTHIKAX. OKTa b, https://m.edsoo.ru/a0fdd5bf

JOJICKadAp U UKOCAIP.

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI | bubnmnoreka HOK
CUMMETPHUH B IUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajiejenuneaax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX
Brranciaenune 31eMeHTOB

52 MHOTOIPaHHHUKOB: pEOpa, IuaroHaiIn 1 bubmorexa LOK

P + PeOp4, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
53 TIPU3MEL, IIJIOMIAh OCHOBAaHIH 1 bubnmorexa LOK
P ’ . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSAMOY IIPU3MBI
54 [Tmomaae 60KOBOI MOBEPXHOCTH H 1 but6mmoreka [IOK
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IIOBEPXHOCTH IIPABUIIBHOU https://m.edsoo.ru/5603e¢30b
MUPAMUIBI, TEOPEMA O TIOIIAAN
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM
MUPAMUIBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bu6nmoreka IIOK
n "
36 onsTHe 00 00BEMe https://m.edsoo.ru/7ad0020b
. bubnnorexa [JOK
37 Omem Hpavib: https://m.edsoo0.ru/235171b3
N bubnnorexa [JOK
>8 OOnEM mupamue! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 0
OOBEM MHpaMHAE! https://m.eds00.ru/79¢10312
. bubnuoreka [{OK
60 0
OObEM mapamuE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OObEM MpH3MBI https://m.eds00.ru/79853608
N bubnuoreka [{OK
2
6 OObEM MpH3MBI https://m.edsoo.ru/1e053890
N bubmuoreka [{OK
63 06
DM TIPHIMET https://m.edsoo.ru/482d3f51
64 KonTponbhas padbota no teme bubmuoreka [IOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuoreka [{OK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
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[ToBTOpenue, 0600IICHNE

CUCTeMAaTH3alusl 3HAaHHH.

66 Brrunciienue pacCTOsSHUM: MEXKIY
JIBYMsI TOUKaMH, OT TOUKH JI0 MPSMOiA,
OT TOYKH JI0 MJIOCKOCTH, MEXKIY

CKPEUIUBAIOIIUMHUCS TPSIMBIMU
67 Hrorosas koHTposbHas paboTa

[ToBTOpEeHHE, 0000IIEHNE
cCHCTeMaTH3alus 3HaHUH.
Beruncienue yrios: Mexay

68 CKPEILMBAIOIIUMUCS IPSIMBIMH,
MEXKIy NPSMOM U IIJIOCKOCTBIO,
IBYTPAaHHBIX YIJIOB, YTIIOB MEXTY
TUTOCKOCTSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/f7792ba9

bub6nmoreka [IOK
https://m.edsoo.ru/b9146bc0

bubmuoreka [{OK
https://m.eds00.1ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,
1 IUaMeTP; IUIOAab [IOBEPXHOCTHU 1 Bubmaorexa ITOK
p; p https://m.edsoo.ru/0341bc2b
cdepbl
B3anMHoe pacnionoxxenue cepbl u
bubnunoreka LIOK
2 IUIOCKOCTH; KacaTeJibHas II0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f712
Hunuuaapudeckast TOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKOM | bubnnorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; | bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/18816216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
miIockocTd. Pa3zBépTka nuiaInHapa.

6 CeyeHUs TUINH pa (rmocxocnio 1 buGnnorexa [IOK

N AP ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIN
MEePIEHIUKYIISIPHON OCH IHJIMH]IPA)
Bubnuoreka IIOK
7 Konunueckas moBepXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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oOpa3yromnue KOHUIeCKOn
MMOBEPXHOCTH, OCh ¥ BEPIIIUHA
KOHHYECKOU IMOBEPXHOCTH
Konyc: ocHOBaHue U BepIIMHA,
8 o0pa3yrolas u 0Ch; IJIOMIA/Ib bubmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VYceuéHHbIN KOHYC: 00pa3 He u
9 BBICOTA; OCHOBaIZI/HI u goxzz);ll bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIOCKOCTBIO, bubnnoreka [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpasHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOTPaHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpalIeHUs

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 O6BEM i Apa, KOHyCa https://m.edsoo.ru/5513d87b
" bubnuotexa [JOK

15 O0BEM mapa 1 niomans cheprt https://m.edsoo.ru/d189bde2

but6mmoreka [IOK

16 [Tomo6HbIE Tena B MPOCTPAHCTBE. hitps://m.cdsoo.rw/810cf b
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CoOOTHONICHUS MEX/TY TUIOIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17

18

19

20

21

22

KonrponsHas pabora mo remam
"Tena Bpamenus" u "O0beMbl Ten"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CrnoskeHne 1 BEIYUTaHHUE BCKTOpPOB

YMHOXEHUE BCKTOpa HAa YHUCJIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuio napamnenenumnena

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHHEM IIPAaBUII JCHCTBUN C
BEKTOPaMHU

bu6nmoreka IIOK
https://m.edsoo.ru/4a33a8ab

bub6nmmoreka [IOK
https://m.edsoo.ru/5caefclb

bub6nmoreka [IOK
https://m.edsoo.ru/23f4f089

bubnuoreka [{OK
https://m.edsoo.ru/dee379eb

bubnuoreka [{OK
https://m.edsoo.ru/a28fd74e

bubnunoreka LIOK
https://m.eds00.ru/5a827900

23

KoopanHaTHO-BEKTOPHBIN METOJT
IIPU PELICHUN F€OMETPUYECKHUX
3a1a4

bubmmoteka IIOK
https://m.edsoo.ru/d3alfe30

24

[IpssMmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue
3a/1a4u B KOOpJAMHATAX

bubmmoteka IIOK
https://m.edsoo.ru/48db7058

25

26

Yron Mexay BEKTOpaMH.
CxkansipHO€ TIPOU3BE/ICHNE BEKTOPOB
Boluucnenue yrios Mexy
MPSIMBIMU U TUIOCKOCTAMHU

bubnunorexa LIOK
https://m.edsoo.ru/725¢effc4

but6mmoreka [IOK
https://m.edsoo.ru/8eftbe78e

[lokymeHT co3aaH B anekTpoHHon copme. Ne 23 ot 27.09.2024. VicnonHutens: TuxoHosa H.1O.

Ctpanuua 28 n3 33. CtpaHuua cosgara: 27.09.2024 10:22

r' IIEKTPOHHBIA
=¥ TATAPCTAH



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrponsHas pabora o teme
27 "BekTopbl 1 KOOPJMHATHI B 1 bubmmorexa [IOK
. https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
)3 cuctemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
79 cucrtemaTusamus 3HaHui. OCHOBHBIS | bubmuoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn | bubmuoreka [IOK
IUITAHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun | bubmuorexa [{OK
IUTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHUE, 06001IeHNE 1
1 cucteMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubnmnorexa LIOK
33 HToroBasi KOHTpOJIbHASA paboTa 1 hitps://m.cdsoo.ru/ec24dfc?
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
cUCTeMaTU3alus 3HaHUN https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
[MPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 23 ot 27.09.2024
MHnumnaTop cornacoBanus: TuxoHosa H.HO. [upektop
CornacoBaHue nHnyumpoBaHo: 27.09.2024 10:22

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1| Tuxonosa H.IO. 27.09.2024 - 10:22
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