MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
JenmapramenT o0uiero oopasopanus Tomckoil o01acTu

Ynpasiaenue oopazoBanusi Anmunucrpannu 3ATO CeBepck

MBOY COMLI Ne 87

PABOYAS [IPOTPAMMA
(ID 1397897)

yueOHoro npeamera «I'eomerpus. ba3oBblil ypoBeHb»

s ooygaromuxest 10-11 kmaccoB

Ceepck 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, 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 PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
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 pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
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 MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs 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, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 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, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH 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 SBIICHUS 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 (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSIMH 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 WHTEUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH 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 amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUs, 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 OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUN Kypca «['eomerpum» B 1011 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 OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH 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 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.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHas MNUpaMHIa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPAMUJIBL,
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

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, ITUaMeTp; IUIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh 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, WJIH TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekrTopa. [Ipocreiimne 3amaum B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUI0 U
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTHIO SKOJOTHYECKOH KYyJIbTYphI, TOHHMAaHWEM BIIASHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawIield cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO 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 MaTeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUH MEXAY TIOHATUIMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBLHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX 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 BBIBOJIBL;

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

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
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  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI 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 CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIOBUSIMHU M LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  pELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATH 11€JIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHU I,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOU 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, MIPsIMAasi, TNIOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMH: JIBYI'PAHHBIM yroJyl, TpaHU JABYI'PAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUJIbHBII MHOITOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE TIPU3MBbI, TApaJICIICTIUIIE IbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTE€MaTHYECKMX 3aJad Ha BBIYHMCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO HAa YEepPTEKax 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-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 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 NPUMEHATh HW3YYEHHBIE IIOHATHS 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 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX 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).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

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

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYMUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4YeCKUE 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHWS Ha MPAKTUKE: aHAJU3UPOBATh pPEabHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOPEM, arnmnapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(umpposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bgenenue B CTCPCOMCTPUIO

10

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

HpSIMBIe U TINIOCKOCTH B IIPOCTPAHCTBE.
HapaJ'IJ'IeJ'ILHOCTL MMPAMBIX U IUIOCKOCTEH

12

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

[lepneHUKyYISAPHOCTD MPSAMBIX U
IJIOCKOCTEN

12

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

Vbl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

MHororpanHuku

10

11

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,



https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

OO6BbEMBI MHOTOIPaHHUKOB

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

HOBTOpeHI/IeZ CCUCHUS, paCCTOSAHUSA U YIJIbL

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m

NporpamMmbl

1 Tena BpamieHus

2 OO0BEMEI Tel

3 BekTops! U KOOpAMHATHI B IPOCTPAHCTBE

4 [ToBTOpenue, 0600MIIEHNE,
CHCTEMAaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

12

10

34

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https.//fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-eqge,
https://resh.edu.ru



https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoabubie IlpakTuyeckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
https://edu.skysmart.ru/,
TOYKa, IIpsiMas, IIOCKOCTh, -
npoctpancTBo. [IpaBuna n3o0paxkeHus https://ege.sdamgia.ru,
1 poctp . ’ 30% e 1 0 0 https://fipi.ru/ege/otkrytyy-
Ha puc Kax: 1 KCHUA .
preyH " P bank-zadaniy-ege,
IIJIOCKOCTEH, HapaJIJIeJII)HBIX Hp?[MI)IX httDS'//reSh edU ru
(OTpe3KOB), cepeAHBI OTPE3Ka
https://edu.skysmart.ru/,
IToHsATHSA: IEpeceKaronmecs https://ege.sdamgia.ru,
2 IUIOCKOCTH, NT€pECEKaroIMecs mpsamas 1 0 0 https://fipi.ru/ege/otkrytyy-
U INIOCKOCThH bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
IToHsATHSA: IEpeceKaromecs https://ege.sdamgia.ru,
3 IUIOCKOCTH, N€pECEKaroIIMecs mpsmas 1 0 0 https://fipi.ru/ege/otkrytyy-
U IIJIOCKOCTh bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
3HAKOMCTBO C MHOTOTpaHHUKAMH, )
n300paxkeHre MHOTOTPAHHUKOB Ha https://ege.sdamgia.ru,
4 p A TIbocK E OHHEX 1 0 0 https://fipi.ru/ege/otkrytyy-
HCYHKax, H .
pHCYHKAX, pocKH bank-zadaniy-ege,
HeprexKax https://resh.edu.ru
5 HauanpHbie cBeieHus 0 Kyoe u 1 0 0 https://edu.skysmart.ru/,



https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

NpaMue, UX pa3BEPTKU U MOJIEIIN.
CeueHnss MHOTOIPaHHUKOB

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

[TpakTruueckas pabora Nel

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

6 "I[locTpoenue ceueHuit https://fipi.ru/ege/otkrytyy-
MHOTOTPaHHUKOB" bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[ToHsiTHE 00 aKCHOMATHYECKOM https://ege.sdamgia.ru,
7 MIOCTPOEHUHU CTEPEOMETPHU: AKCUOMBI https://fipi.ru/ege/otkrytyy-
CTEPEOMETPHUN U CIEACTBUSA U3 HUX bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[TousiTHE 00 aKCHOMATHYECKOM https://ege.sdamgia.ru,
8 IIOCTPOEHNUH CTEPEOMETPUH: AKCUOMBI https://fipi.ru/ege/otkrytyy-
CTEPEOMETPUH U CIEACTBUS U3 HUX bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[ToHsiTHE 00 aKCHOMATHYECKOM https://ege.sdamgia.ru,
9 IIOCTPOEHNUH CTEPEOMETPUH: AKCUOMBI https://fipi.ru/ege/otkrytyy-
CTEPEOMETPHUH U CIEACTBUS U3 HUX bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[TousiTue 06 aKCHOMATHYECKOM https://ege.sdamgia.ru,
10 MMOCTPOEHUH CTEPEOMETPHUN: AKCUOMBI https://fipi.ru/ege/otkrytyy-
CTEPEOMETPUH U CIEACTBUS U3 HUX bank-zadaniy-ege,
https://resh.edu.ru
11 B3anMHoe pacronoxeHne npsMbIx B https://edu.skysmart.ru/,



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

IIPOCTPAHCTBE: NIEpPECEKAIOIINECS,
napajulesIbHbIe U CKPEIIUBAIOIINECs
npsiMble

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

12 napajuieIbHbIC MPSMBIC B https://fipi.ru/ege/otkrytyy-
MPOCTPAHCTBE; MAPaLICIIbHOCTh TPEX bank-zadaniy-ege,
HPSAMBIX https://resh.edu.ru
https://edu.skysmart.ru/,
[TapannenbHOCTh NPSIMBIX U https://ege.sdamaia.ru,
13 IJIOCKOCTEN B TPOCTPAHCTBE: https://fipi.ru/ege/otkrytyy-
[TapamienbHOCTE IPSAMOM U INIOCKOCTH bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
https://ege.sdamgia.ru,

14 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,

VIO MKy TIPAMBIMH B https://egg.sdamqia.ru,

15 HpocTpatcTe https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,

V01 MKy TIPMBIMH B https://eg(?.sdamqia.ru,

16 HpoCTpaHCTEe https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

17 [TapaieabHOCTh TUIOCKOCTEH: https://edu.skysmart.ru/,



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

napajjiCJIbHBIC IJIOCKOCTU

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

18 CaoiicTBa mapajyIebHBIX TUIOCKOCTEN https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,

[IpocTefilive mpocTpaHCTBEHHbBIE https://ege.sdamgia.ru,

19 (GUTYpHI Ha IIOCKOCTH: TETPaAdIp, KyO, https://fipi.ru/ege/otkrytyy-

napajuieaenunes bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
https://ege.sdamgia.ru,

20 [Toctpoenue ceuennit https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
https://ege.sdamgia.ru,

21 [TocTpoenue ceuennii https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

KonTponbhas pabota no teme https://edu.skysmart.ru/,
KonTponbnas padora Nel "IIpsimbie u https://ege.sdamgia.ru,

22 IUIOCKOCTH B IIPOCTPAHCTBE. https://fipi.ru/ege/otkrytyy-
[TapamienbHOCT IPAMBIX U bank-zadaniy-ege,
mIockocTei" https://resh.edu.ru

23 [TepneHAUKYISIPHOCTD TIPSIMOU U https://edu.skysmart.ru/,



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

IUIOCKOCTH: MEPIEHANKYISIPHbBIE
HpsIMbIE B IPOCTPAHCTBE

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

24

[Tpsimble mapanienabHble U
NEePHEHANKYIISIPHBIE K IIOCKOCTH

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

25

HpHMLIe ImapayicJIbHbIC 1
NEPNCHAUKYIIAPHBIC K IIJIOCKOCTH

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

26

IIpu3Hak nepneHauKyIIpHOCTH
IPSIMOM M TNIOCKOCTH

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

27

IIpu3Hak neprneHauKyIIpHOCTH
PSIMOM M TNIOCKOCTH

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

28

TeopeMa o npssmoit
MEePIECHINKYIISIPHOMN MIIOCKOCTH

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

29

Teopema o mpsMon

https://edu.skysmart.ru/,



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

MEPIECHINKYIISIPHOUN TIIOCKOCTH

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

Teopema o npsimMoit

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

30 HepIIeH Ky APHOH MIOCKOCTH https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,

IleprieHAMKYISAP U HAKJIIOHHBIE: https://ege.sdamgia.ru,
31 paccTosiHue OT TOYKHU 10 INTIOCKOCTH, https://fipi.ru/ege/otkrytyy-
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
IlepnieHquKyNsp U HAKJIOHHBIE! https://ege.sdamgia.ru,
32 paccTosiHUAE OT TOYKH JI0 IJIOCKOCTH, https://fipi.ru/ege/otkrytyy-
paccTosiHue OT NPSAMOM 10 MIIOCKOCTH bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
IlepnieHquKyNIsAp U HAKJIOHHBIE! https://ege.sdamgia.ru,
33 paccTosiHAE OT TOYKH JI0 IJIOCKOCTH, https://fipi.ru/ege/otkrytyy-
paccTosiHue OT NMPSAMOM J0 MIIOCKOCTH bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[lepnieHauKymIsp U HAKIIOHHBIE! https://ege.sdamgia.ru,
34 paccTOsiHHAE OT TOYKH JI0 IJIOCKOCTH, https://fipi.ru/ege/otkrytyy-
paccTosiHue OT NMPSAMOM 10 MIIOCKOCTH bank-zadaniy-ege,
https://resh.edu.ru
35 VYTrIbl B IPOCTPAHCTBE: YTOJ MEXIY https://edu.skysmart.ru/,



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

IIPSIMOM U TUIOCKOCTBIO

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

JByrpaHHbI{ yroJ, JMHEHHBIA Yol

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

36 BYTPaHHOro yIa https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

MpaxTuycckas pabora Ne 2 https://edu.skvsmislrt.ru/,
"TlocTpoeHue ABYrPaHHOrO yIJia, https://eg g.sdamma.ru,
37 S S—— https://fipi.ru/ege/otkrytyy-
" bank-zadaniy-ege,
MOACIIAX MHOI'OIpaHHUKOB https://resh.edu.ru
https://edu.skysmart.ru/,
IlepneH AUKYIAPHOCTD MIJIOCKOCTEMN: https://ege.sdamgia.ru,
38 NPU3HAK MEPIIEHANKYISIPHOCTH IBYX https:/fipi.ru/ege/otkrytyy-
IIJIOCKOCTEMN bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
IlepneHAUKYIAPHOCTD MIJIOCKOCTEMN: https://ege.sdamgia.ru,
39 NPU3HAK MEPIIECHAUKYISIPHOCTH IBYX https:/fipi.ru/ege/otkrytyy-
MIJIOCKOCTEM bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[IeprieHAIUKYIAPHOCTD INIOCKOCTEN: https://ege.sdamgia.ru,
40 NPHU3HAK NEPICHAUKYIAPHOCTH JIBYX https://fipi.ru/ege/otkrytyy-
MJIOCKOCTEM bank-zadaniy-ege,
https://resh.edu.ru
41 Teopema o Tpéx mepHEHANKYIIPAx https://edu.skysmart.ru/,



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

42 Teopema o0 TpEX NepHeHUKYIApaAx https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
https://ege.sdamgia.ru,

43 Teopema o0 TpEX nepHneHUKYIApax https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

KonTponsHnas pabora no remam https://edu.skysmart.ru/,
KontponbHas padota Ne 2 https://ege.sdamgia.ru,

44 "IlepnieHAUKYJISPHOCTD MPSIMBIX U https://fipi.ru/ege/otkrytyy-
mockocteil" u "Yriael Mexy bank-zadaniy-ege,
IPSIMBIMH | TIOCKOCTSIME" https://resh.edu.ru

https://edu.skysmart.ru/,
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE )
3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKIIBIE https:/ege.sdamgia.ru,

45 P ’ y https://fipi.ru/ege/otkrytyy-
n HeBI)IHyKJ'H)Ie MHOI‘OI‘paHHI/IKI/I; .

- bank-zadaniy-ege,
pasBepTka MHOTOTpaHHHKA https://resh.edu.ru
https://edu.skysmart.ru/,
[Ipu3ma: N-yronbHas npu3Ma; rpaHu U )
OCHOBAHHUS MIPU3MBI; IIpsIMast U https://ege.sdamgia.ru,
46 p - 1P https://fipi.ru/ege/otkrytyy-
HaAKJIOHHAasA HpI/ISMI)I; 6OKOBa$I M I10JIHAA .
bank-zadaniy-ege,
TOBCPXHOCTD HPHIMBI https://resh.edu.ru
47 [Tapannenenunes, MpIMOYTOIbHBIN https://edu.skysmart.ru/,



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/

napauiCJICIMIICa U €ro CBOMCTBaA

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

[Inpamua: N-yrojapHas NUpaMuaa,
I'PaHU U OCHOBAaHUE NTUPAMU/IBL;

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

48 OOKOBAas U MOJIHASI TIOBEPXHOCTh https://fipi.ru/ege/otkrytyy-
NUpaMU/bl; IPABUIbHAS U yCEUEHHAs bank-zadaniy-ege,
nupamuaa https://resh.edu.ru
[IpaBHUIIbHBIE MHOTOI'PAaHHUKMU:

https://edu.skysmart.ru/,
MOHSTHE TTPABUIILHOTO .

https://ege.sdamgia.ru,
MHOTOI'PAaHHHKA; ITPaBUJIbHAS MTPU3MaA U ==

49 https://fipi.ru/ege/otkrytyy-
NpaBUJIbHAS MUPAMUIA; TPaBUIbHAS .

. bank-zadaniy-ege,
TpeyrojbHasi MupaMua U MPaBUIbHBII https://resh.edu.ru
TETpa’Ip; Kyo
https://edu.skysmart.ru/,
IIpencraBnenue 0 mpaBUIbHBIX https://ege.sdamgia.ru,
50 MHOTOTPaHHUKAX: OKTa’Ap, TOAEKAAP https://fipi.ru/ege/otkrytyy-
Y UKOCAdIP. bank-zadaniy-ege,
https://resh.edu.ru
CumMeTpHs B IPOCTPAHCTBE:
https://edu.skysmart.ru/,
CUMMETpPHSL OTHOCUTEIIBHO TOUKH, )
. https://ege.sdamgia.ru,
MPsIMOM, MIIOCKOCTU. DJIEMEHTHI =
51 https://fipi.ru/ege/otkrytyy-
CUMMETPHUU B NUpaMUIax, i
bank-zadaniy-eqge,
napajuiejaenuneaax, npaBuiIbHbIX https://resh.edu.ru
MHOFOFpaHHI/IKaX
Brruncnenue 31eMeHTOB https://edu.skysmart.ru/,
52 MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHaiy, https://ege.sdamgia.ru,

YTJIBL

https://fipi.ru/ege/otkrytyy-



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

53

54

55

56

57

58

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOM TTOBEPXHOCTHU MIPSIMOM TIPU3MBI,
TJI0IIA b OCHOBAHHI, TEOpEMa O
OOKOBOM MOBEPXHOCTH MPSIMOU
MIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIBHON TTUPAMUJIbI,
Teopema O IUIoaau OOKOBOM
HOBEPXHOCTH YCCUEHHOW MTHUPAMUIbI

KonTtponpsHast pabora o Teme
KonTtponbHnas padora Ne 3
"MHororpanHuku"

TToustie 00 00BEME

O06bEM upaMuIbl

O06BEM nupamMuIb!

bank-zadaniy-eqge,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

59

60

61

62

63

64

O06BEM nupamMuIb1

O0bEM upamMu/Ibl

O06bEM pU3MBI

O06bEM IpU3MBI

O06bEM pU3MBI

KonTtponbHas pabora o Teme
KonTtponbHas padora Ne 4 "OO0bEMBI
MHOTOTPaHHHUKOB"

bank-zadaniy-eqge,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

65

66

67

68

[ToBTopenue, 06001IEHNE
cucremaTtusauus 3Hanuil. [loctpoenune
CE€YCHUN B MHOTOI'PAHHUKE

KonTtponsHast padora Ne 5 «rorosast
KOHTpOJIbHAst paboTay

[ToBTOpEHME, 0000IIEHNE
cucTeMaTH3allvs 3HaHuil. Beruncienue
pacCTOSTHUMN: MEXy TBYMS TOUKAMHU,
OT TOYKH JI0 MPSMOIA, OT TOYKH IO
TUTOCKOCTH, MEXTY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU

[ToBTOpenue, o6o0IIeHNE
cHCTeMaTH3alys 3HaHui. Berancienue
YTJIOB: MEX/Y CKPEIIUBAOIIIMHUCS
MPSMBIMH, MEXY IPSIMOMN 1
IIJIOCKOCTBIO, IBYITPAHHBIX YIJIOB,
YIJIOB MEXY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bank-zadaniy-eqge,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/

11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: meHTp, pajanyc,
JIMaMeTp; TUIOIIA b IOBEPXHOCTH
chepnl

Bsanmuoe pacrionoxenue chepsl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; miomanb chepsl

N3obpaxenue cdepsl, mapa Ha
wiockocTd. CedeHus mapa

HI/IHI/IHJIpI/I‘-IeCKaﬂ IIOBEPXHOCTD,
00pa3yromue MHINHIPUIECKON
MOBEPXHOCTH, OCh IIMIIUHIPUYECKON
MOBEPXHOCTH

[Mununnap: ocHoBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIoIIaabs OOKOBOU M HOJIHOM

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https.//fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru

https://edu.skysmart.ru/,
https://ege.sdamgia.ru,
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
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MMOBEPXHOCTH

https://resh.edu.ru

H300paxeHne nUIMHApPa HA
IJIOCKOCTH. Pa3BépTKa LHIMHApPA.
Ceuenus nuimHApa (MI0CKOCTHIO,

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

6 HapaJuleJIbHON WIH https://fipi.ru/ege/otkrytyy-
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA) bank-zadaniy-ege,
[TpakTrueckas pabora Nel https://resh.edu.ru
"[loctpoenue ceueHui nmIMHAPA"

KoHMuecKast OBEpXHOCTS, https://edu.skvsmislrt.ru/,
00pasyrolie KOHUYECKOM https://eg g.sdamma.ru,

7 https://fipi.ru/ege/otkrytyy-
MOBEPXHOCTH, OCh U BEpIINHA )

. bank-zadaniy-ege,
KOHHUYCCKOU ITOBECPXHOCTU httDS://rESh.edU.rU
https://edu.skysmart.ru/,
Konyc: ocHOBaHUE U BEpIINHA, https://ege.sdamgia.ru,

8 o0pasyrolias 1 oCh; MIONIA/Ib https:/fipi.ru/ege/otkrytyy-

OOKOBOH U MOJTHON OBEPXHOCTH bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,

Yceu€HHbII KOHYC: 00pa3yolne u https://ege.sdamgia.ru,

9 BBICOTA; OCHOBaHUS M OOKOBas https://fipi.ru/ege/otkrytyy-

ITOBEPXHOCTh bank-zadaniy-ege,
https://resh.edu.ru

N306paxeHne KoHyca Ha MIOCKOCTH. https://edu.skysmart.ru/,

Pa3Béprka konyca. CeueHus KoHyca https://ege.sdamgia.ru,

10 (MII0CKOCTHIO0, MapaJIeNbHOM https://fipi.ru/ege/otkrytyy-
OCHOBAHHIO, U MIOCKOCTHIO, bank-zadaniy-ege,
IPOXOJALIeH Yepe3 BepIINHY) https://resh.edu.ru

11 KoMOuHamumst Ten BparieHus u https://edu.skysmart.ru/,
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MHOTI'OIrpaHHUKOB

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

12 cdepsr; chepa, BIrcaHHas B https://fipi.ru/ege/otkrytyy-
MHOT'OI'PAHHUK WJIM B TEJIO BPALCHUS bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
. https://ege.sdamgia.ru,
[Toustie 006 00BéMe. OCHOBHEIE ==
13 o . https://fipi.ru/ege/otkrytyy-
CBOICTBA 00BEMOB TeJl )
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
https://ege.sdamgia.ru,

14 O0BEM IuIMHApa, KOHYyCa https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
https://ege.sdamgia.ru,

15 O0BEM mrapa u miomaas chepsl https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,

[Tomo6HbIE Tena B IPOCTPAHCTBE. 3
COOTHOIIEHUA MEXIY IIIONIAAIMHU https://ege.sdamgia.ru,
16 . . y https://fipi.ru/ege/otkrytyy-
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX .
bank-zadaniy-ege,
Ten https://resh.edu.ru
17 KoHTtponbHas paboTta 1mo Temam https://edu.skysmart.ru/,
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KontponpHas padora Ne 1 "Tena
BpamieHus" u "O0bembl T

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

18

Bekrop Ha miockocTu u B
IIPOCTPAHCTBE

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

19

Cno’XKeHHE U BRIUNTAHHUE BCKTOPOB

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

20

YMHOKEHNE BEKTOPA HA YUCIIO

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

21

PasnoxeHne BEKTOpa 10 TPEM
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasienenumena

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

22

Pewienue 3ana4, CBA3aHHBIX €
IIPUMEHEHNEM TPABUJI ACUCTBUH C
BEKTOpaMH

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

23

[IpstmoyronbHas cucteMa KOOpAUHAT

https://edu.skysmart.ru/,
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B IIpoctpaHcTBe. Koopauuars!
BekTopa. [Ipocreitue 3agaun B
KOOpJAMHATAX

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

VYron mexay Bekropamu. CKaisipHOE

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

24 https:/fipi.ru/ege/otkrytyy-
MIPOU3BEJICHUE BEKTOPOB )
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
BrlunciaeHue yriioB MeX 1y OpIMbIMU https://ege.sdamgia.ru,
25 yr Y ip https://fipi.ru/ege/otkrytyy-
U INIOCKOCTSIMHA :
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
KoopanHaTHO-BEKTOPHBII METO IIPU https://ege.sdamgia.ru,
26 . 12 cone I;C sana p https:/fipi.ru/ege/otkrytyy-
INCHUHU I'€COM HNYCCKUX 9 i
p P 8 bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
KonrtponbHas pabora no reme https://ege.sdamgia.ru,
27 Kontponbnas padota Ne 2 "Bektopsl https://fipi.ru/ege/otkrytyy-
Y KOOPJWHATHI B MPOCTpaHCTBE" bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[ToBTOpenue, o6oOIIeHNE U .
. https://ege.sdamgia.ru,
cucteMarusanus 3HaHuil. OCHOBHBIE o
28 o da cone ca https:/fipi.ru/ege/otkrytyy-
HUTI'YPBI KTbI, T MBI K i
YPEL, p yp bank-zadaniy-ege,
TTaHAMETPHN https://resh.edu.ru
29 [ToBTOpEeHmE, 0600IICHUE U https://edu.skysmart.ru/,
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cucremaruzaius 3HaHuil. OCHOBHBIC
burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://ege.sdamgia.ru,

https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-ege,

https://resh.edu.ru

[ToBTOpEeHmE, 0600IICHUE U

https://edu.skysmart.ru/,

https://ege.sdamgia.ru,

30 cUcTEMAaTH3alIis 3HaHu. 3agaun https://fipi.ru/ege/otkrytyy-
IJIJAHUMETPUHU U METOJIbI UX PEILICHUS bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[ToBTOpenue, 06001IeHUE U https://ege.sdamgia.ru,
31 cucTeMaTu3alysa 3HaHUi. 3amaun https://fipi.ru/ege/otkrytyy-
IJIJAHUMETPUHU U METOJIbI UX PEILICHUS bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
https://ege.sdamgia.ru
KontponsHas padora Ne 3 «torosas . ’
32 p p https://fipi.ru/ege/otkrytyy-
KOHTpOJIbHAsI paboTa .
bank-zadaniy-ege,
https://resh.edu.ru
https://edu.skysmart.ru/,
[ToBTOpenue, 06001IeHUE U )
N https://ege.sdamgia.ru,
cucreMarusanus 3Haauii. OCHOBHBIE =
33 o da cODEMEL KVDCa https:/fipi.ru/ege/otkrytyy-
HUr bl KTbBI, T MDBb. i
YPBL, p yp bank-zadaniy-ege,
CTCpCOMETPHH https://resh.edu.ru
https://edu.skysmart.ru/,
TosTopetie, oGoGmeHe i https://ege.sdamgia.ru,
34 p ’ https://fipi.ru/ege/otkrytyy-

cUCTeMaTHu3aus 3HaHUHU

bank-zadaniy-ege,

https://resh.edu.ru
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

MareMaturka: aredpa v Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u
apyrue, AkunonepHoe oouiectBo «M3natensctBo «IIpocBemienue»

3uB b. I'. 'eomeTpus. unaktuueckue Marepuansl. 10 kiacc. bazoBsiil u
npo(UILHBIN YPOBHHU.

3uB b. I'. 'eomerpus. unaktnueckue marepuanisl. 11 knacc. ba3oBeiil u
MpOQUIbHBINA YPOBHH.

JImtBunenko B. H., baryruna O. A. ['eomeTpus. I'oTroBumMcs k

EI'D. 10 xnacc.

JIutBunenko B. H. I'eometpus. 'otoBumces k EI'D. 11 knacc.

Caaxsan C. M., byry3oB B. ®. N3yuyenue reomerpuu B 10—

11 kmaccax.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://edu.skysmart.ru/, https://ege.sdamgia.ru, https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege, https://resh.edu.ru



