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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 PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, 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
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIEeM 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 (opmMupoBaHue mNpeACTAaBICHUS 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 SBICHUS 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 ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH 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  HUHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 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 pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue 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 OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU 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 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO 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 u3yuenne reomerpumn orBoautcs 2 4aca 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, TpsAMas, 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
IUIOCKOCTE B MPOCTPAHCTBE: MapaJUIEIbHBIE TMpPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockocte. [lpocTeiliie mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOn
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  TUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpanHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, 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; MNpPaBUIbHAS TPEYrojibHasE NHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaxX, Mapajuiesienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
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

HunmuHapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue 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.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; 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, BIHUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
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 mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BEIYMTaHUE 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. Koopamnatel BekrTopa. [Ipocreiimme 3amaum B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE 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 OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX 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 IpakAaHCKON UJICHTUYHOCTHU, YBAXKECHHUS 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
SKOHOMUKH.

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 OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3rYecKoro
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 €€ MPUIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOH KYJIbTYpHI, TMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKawIeld cpeapl, IIaHUPOBAHUS TIOCTYNKOB M OICHKH HUX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JEsITeNIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCUCMBUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayyu, OCHOBAaHUS JUIsi OOOOIICHUS W CPAaBHEHHSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (aKTaxX, HaHHBIX, HAONIOJCHUAX W YTBEPKICHUSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHIEeCKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHHs, BBIOMpaTh Hanboee MOAXOIAIMA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

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

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3ajaul, KOMMEHTHUPOBATh IMOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaesTh BUAbl padoT, 10roOBapUBATHCA, 00CYKIaTh MPOLIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

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

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[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 MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIIBIM
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJI€[OB,  BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHATUTHYECKHE METOAbl TpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbl TPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) C© TMpUMEHEeHHueM (OpMys; BBIYUCIATH COOTHOILICHHS  MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mMpeoOpa3oBBIBATH M HMHTEPIPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

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

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

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

[IprMeEHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTb,
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.

OmnepupoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAHME CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH 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
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTABICHHYIO HAa YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh MOHATUSAMU: IE€KAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOI MEXKITY
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 HECKOJIBKO IAroB PEUICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxX0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM UiIu aJIrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBoAMTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHW B MPHUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATh pEabHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJunyecTBO 4acoB
HaumeHoBaHue pa3jiesioB M TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
n/ Bcer  KoHTpoJbH IIpakTHyeck
NMPOrpaMmblI o0pa3oBaTebHbIE PECYPChI
I 0 ble paboThI ue padoTbl
bauk 3zaganuii EI'D ©UIIN
1 BBenenue B crepeoMeTpuio 10 https://ege.fipi.ru/bank/index.php?proj=AC437B345
57F88EA4115D2F374B0A07B
IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. barik 3aHaHIfIPVI. EIS (DH.HH .

2 . 12 1 https://ege.fipi.ru/bank/index.php?proj=AC437B345
HapaHJIeJ'H)HOCTI) MMPAMBIX U IJIIOCKOCTCU 57F88EA4115D2F374B0A07B
[leprieHAIUKYIAPHOCTD MPSIMBIX H barik 3aﬂaHP.IPVI. EI9 @I/I_HI/I .

3 . 12 https://ege.fipi.ru/bank/index.php?proj=AC437B345
frrocrocTen 57F88EA4115D2F374B0A07B

bank 3aganuit EI'D ©OUIIN

4 Vsl MeXAy NPSMBIMU U TIOCKOCTSIMHU 10 1 https://ege.fipi.ru/bank/index.php?proj=AC437B345
57F88EA4115D2F374B0A07B
bauk 3aganuit EI'D ©UIIN

5 MHororpaHHuKu 11 1 https://ege.fipi.ru/bank/index.php?proj=AC437B345

57F88EA4115D2F374B0A07B
bauk 3aganuit EI'D ©UIIN

6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://ege.fipi.ru/bank/index.php?proj=AC437B345

57F88EA4115D2F374B0A07B
[ToBTOpEHUE: ceueHus:, pacCTOSHUS U bank safasuit EI9 OUIIH

7 ’ 4 1 https://ege.fipi.ru/bank/index.php?proj=AC437B345

M 57F88EA4115D2F374B0A07B
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOIT'PAMME




11 KJIACC

Ne KounyecTBO 4acoB
HaumeHoBaHue pa3jiesioB U TeM JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
n/ Bcer  KonTpouabH IIpakTHyeck
NMPorpamMmbl pecypchbl
I 0 ble padoThI ue padoTbl
bauk 3aganuit EI'D ®UIIN
1 Tena BpameHus 12 https://ege.fipi.ru/bank/index.php?proj=AC437B34557
F8B8EA4115D2F374B0A07B
bank 3aganunii ET'D ©UITN
2 OO0BEMBI TET 5 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557
F8B8EA4115D2F374B0A07B
BekTopbl 1 KOOpIMHATHI B baiik 3aﬂaHIfIﬁ. EI9 d)I/I_HI/I .
3 10 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557
HpocTpanctse F8BEA4115D2F374B0A07B
[ToBTOpenue, o6o0IIEeHNE basik Saﬂamflﬁ. EIS CDH.HH .
4 ’ o 7 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557
CHCTEMATHIAIIA SHAHIH F8BEA4115D2F374B0A07B
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

OcHOBHBIE
MOHSITHS
CTepEOMETPUHU:
TOYKa, Mpsimas,
IIJIOCKOCTb,
MIPOCTPAHCTBO.
[IpaBuna
M300pakeHus Ha
PUCYHKaX:
M300paxeHHs
ILUIOCKOCTEH,
napauiebHbIX
MIPSIMBIX
(oTpe3koB),
CEpeIUHBI OTPE3Ka

ITonsatus:
IepeCceKaroImecs
IUIOCKOCTH,
MepeceKarnmecs
npsMasi u
IUIOCKOCTh

KoanuecTBo 4acoB

Bce
ro

KoHuTtpoJsb
HbIE
padoThI

Jlara
IIpakTHyec  H3YYeEH
Kue padorpl  Hd

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypchl

bank 3aganunii ET'D ©UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

bank 3aganuit EI'D OUIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

Tlonsarus:

bank 3aganuit EI'D OUIIN




MEPCCCKAr0IMECA
IIJIOCKOCTH,
MEPECCKAIHECA
npsaMasda u
IINIOCKOCTh

3HAKOMCTBO C
MHOTOIpaHHHKaM
1, U300paKCHHE
MHOT'OI'PaHHHKOB
Ha PUCYHKaX, Ha
MIPOSKIIMOHHBIX
gepTexax

Hauanbnbie
CBeICHUs 0 KyOe
U TUPaMUJIE, UX
pa3BEPTKU U
monenu. Ceuenns
MHOTOTPaHHUKOB

Hauanbubie
CBeICHUs 0 KyOe
Y TIUpaMU/Ie, uxX
Pa3BEPTKU U
monenu. CeyeHn
MHOTOTPaHHUKOB

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

bauk 3aganuii EI'D ®UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

bank 3aganunii ET'D ©UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

bank 3aganuit EI'D OUIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

[Toustue 00
AKCHOMAaTUYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHOMBI

bank 3aganuit EI'D OUIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B




CTEPEOMETPUH U
CIIC/ICTBHS U3 HUX

ITousatue 06
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

bauk 3zaganuii EI'D ®UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

10

11

Ilousitue 06
aKCHOMAaTHYECKOM
IMOCTPOCHUHU
CTEPEOMETPHHU:
AKCHOMBI
CTepEeOMETPUU U
CJICOCTBUA N3 HUX

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH:
AKCHUOMBI
CTEPEOMETPUH U
CJICOCTBUA N3 HUX

Bzaumnoe
pacIoiokKEHNE
HpSIMI)IX B
MPOCTPAHCTBE:
MEePECEKAIOINECH,
napasiebHbIE U

bauk 3aganuii EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

bank 3aganuit EI'D ©OUIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0OA07B

bank 3aganuit EI'D OUIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B




CKpEILMBAIOIINECS
psiMble

[TapannenpsHOCTH
MMpsAMBIX U
IUIOCKOCTEN B

bauk 3zaganuii EI'D ®UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

MPOCTPAHCTBE:
12 napajuieiabHbIC
MpsSMbIC B
MPOCTPAHCTBE;
MapaieIbHOCTh
TPEX MPSAMBIX
[TapannensHOCTD Bank 3aganuiit ET'D OUIA
IPSIMBIX U https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
IUIOCKOCTEN B D2F374B0A07B
13 IIPOCTPAHCTBE:
[TapannenpsHOCTH
MpsIMOM U
IUIOCKOCTH
Vel ¢ bank 3ananunii ET'D ®UITN
14 COHATPABICHHBIM https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
U CTOpOHAMH D2F374B0A07B
Yroa Mexay bank 3apanuit EI'D ©OUIIA
15 TIPSIMBIMH B https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
MIPOCTPAHCTBE
Yroa Mexay bank 3apanuit EI'D ©OUIIA
16 TIPSIMBIMH B https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
MPOCTPAHCTBE
17 [TapamiensHOCTD bank 3apannii EI'D OUIIN




IJIOCKOCTEM: https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
napasiebHble D2F374B0A07B
TJTIOCKOCTH
CRoiicTBa bauk 3zaganuit EI'D ®UIIN
18 TApAITEBHBIX https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
IOCKOCTEI D2F374B0A07B
[Ipocreiimue bank 3amganuit EI'D ®UIN
IPOCTPAHCTBEHHBI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
19 e urypsl Ha D2F374B0A07B
MIJIOCKOCTH:
TeTpas’ap, Kyo,
napasienenumnen
Bbauk 3aganuii EI'D ©UIIN
20 Iocrpoenue https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
CEUCHU D2F374B0A07B
bauk 3aganuit EI'D ©UIIN
21 Iocrpoenue https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
CEUCHU D2F374B0A07B
KonTposbnas bank 3amanuit EI'D ©OUIN
pabora 1o Teme https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
"Tpsivbre u D2F374B0A07B
99 TIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTB
MPSIMBIX U
TJI0CKOCTEM"
93 [Tepnienaukymnsipa bank 3aganmnii ET'D ©OUITN

OCTb IPSIMOU U

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115




IIJIOCKOCTH: D2F374BOA07B
NIEPICHIUKYIIIPH

bIE IIPSIMBIC B

IIPOCTPAHCTBE

[IpsimMble bank 3agannii ET'D ©OUIINU

IapajuleIbHbIE U

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115

24 TIepIeHINKYIIAPH D2F374BOA07B

bI€ K INIOCKOCTU

[IpsimMblre bank 3agannii EIT'D ©OUIIN

napajulesIbHble U https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
25 TIepIeHINKY/IAPH D2F374B0OA07B

bI€ K INIOCKOCTHU

[Ipu3nax bank 3apanuii EI'D OUIN
26 HEPIEHIUKYIIPHO https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115

CTH NPAMOU 1 D2F374B0OA07B

IJI0CKOCTH

IIpusnax bank 3agannii ET'D ©OUIINU

HEPIEHIUKYIIPHO https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
21 CTH NPAMOU 1 D2F374B0OA07B

IJI0CKOCTH

Teopema o bank 3apannii EI'D ©OUIIN

psAMOI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
28 eI IIKYIAPHO D2F374B0A07B

1 IIJIOCKOCTH

Teopema o bank 3agannii EI'D OUIIN

psMOi https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
29 eI IKYIAPHO D2F374B0A07B

1 IIJIOCKOCTH
30 Teopema o Bank 3amauuit EI'D ®UIIN




IpsAMON
MEePIEHANKYISIPHO
U IJIOCKOCTH

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

31

32

[lepnenpukymsp u
HAKJIOHHBIE:
paccTosiHue oT
TOYKH J10
IJIOCKOCTH,
paccTosiHue OT
NpSAMOM 10
IJI0OCKOCTH
[lepnennukynsp u
HAKJIOHHBIE:
paccTosiHue OT
TOYKH J10
IJIOCKOCTH,
paccTosiHue oT
psIMOH 10
IJI0CKOCTH

bauk 3zaganuit EI'D ®UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

bank 3aganunii ET'D ©UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

33

Ilepnenukynsp u
HAKJIOHHBIC:
paccTosiHUE OT
TOYKH 0
IUIOCKOCTH,
paccTosiHue OT
IpsIMOH 10
IJIOCKOCTH

bank 3aganuit EI'D ©OUIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

34

[lepnienaukynsip u
HaKJIOHHBIE:

bank 3amanuit EI'D ©UITA
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115




paccTosiHUE OT
TOYKH JIO
TUIOCKOCTH,
paccTosiHAe OT

D2F374B0A07B

NPSAMOM 110
IUIOCKOCTH
Vel B bank 3aganmiit EI'D ©OUIAU
IIPOCTPAHCTBE: https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
35 YroJ MEXIy D2F374B0A07B
MPSAMON 1
IJIOCKOCTBIO
JIByrpaHHbIi1 bank 3aganuii EI'D OUITN
36 YIoJl, IMHEHHBIN https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
YroJ1 JIBYTPaHHOTO D2F374B0A07B
yria
JIByrpaHHbII bank 3amannii EI'D OUIN
37 yroJl, JIMHEUHBINA https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
YroJ1 JIBYTPaHHOTO D2F374B0A07B
yria
[lepnenukynsapH bank 3apanuit EI'D ©OUIN
OCTB TIJIOCKOCTEH: https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
38 TIPH3HAK D2F374B0A07B
MEPIIEHANKYIISIPHO
CTH JIBYX
IIJIOCKOCTEN
[lepnenpukynsapa bank 3apanmii EI'D OUITN
39 OCTb IIJIOCKOCTEH: https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115

IIPU3HAK
MEPIEHUKYIISIPHO

D2F374B0A07B




CTH IBYX

IUIOCKOCTEM
IlepnenquKynspH bank 3apanuii EI'D ©®UIU
OCTb IJIOCKOCTEIH: https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
10 IIPU3HAK D2F374B0A07B
NEPIECHANKYIIPHO
CTH JIByX
IUIOCKOCTEH
bank 3aganuit EI'D OUIIN
41 Teopema o Tpéx https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
MEPIEHINKYIAPAX D2F374B0A07B
bank 3aganuit EI'D OUIIN
42 Teopema o Tpéx https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
NEPIEHMKYIIAPax D2F374B0A07B
bank 3aganuit EI'D OUIIN
43 Leopemao Tpix https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
NEPIEHMKYIIAPax D2F374B0A07B
KonTponsHas bank 3agannii EI'D OUIIN
paboTa 1o TeMam https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
"TepreHanKysp D2F374B0OA07B
44 HOCTB IPSAMBIX U
IUIOCKOCTEN" 1
"Vrisl MexXIy
MPSMBIMU U
TJIOCKOCTSIMU"
[TonsiTne bank 3aganuii ET'D OUIA
45 MHOTOIPaHHHKA, https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115

OCHOBHBIC




JJIEMEHTBI
MHOT'OI'PaHHHKA,
BBIITYKJIBIE U
HEBBIITYKIIbIE
MHOT'OI'PaHHMKH;
pa3BépTKa
MHOT'OI'PaHHHUKA
IIpusma: n-
yrojibHas IPHU3Ma;
IpaHy U
OCHOBaHUsA
IIPU3MBI; IIpsIMast

D2F374BOA07B

bank 3ananunii ET'D ©UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0OA07B

46
1 HaKJIOHHAas1
MPU3MBbI; OOKOBast
U TIOJTHAst
MIOBEPXHOCTh
IIPU3MBI
[Tapannenenunen, bank 3agannii ET'D OUIAU
47 MPSIMOYTOJIbHBIN Pg;rlfé/;jf%edfg\%l%g/bankllndex.php?prOJ:AC437B34557F88EA4115
napajuiesIenumnes
U €ro CBOMCTBA
[Inpamunpa: n- bank 3anannii EI'D OUITN
yroJibHas https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
MHPAMIIA, TPAHH D2F374B0A07B
48 U OCHOBaHUE

TUPAMHU/IBL;
OOKOBas U IOJIHAS
MOBEPXHOCTh
MUPaAMUIBI,




MpaBUJIbHAA U
yceu€HHas
nvpamuaa

49

IIpaBunpHbIE
MHOT'OTpaHHUKHU:
IIOHSTHE
IIPaBUJIBHOTO
MHOT'OTpaHHUKA;
IIpaBUJIbHAS
pusMa u
IIpaBUJIbHAS
Ipammia;
IIpaBUJIbHAS
TpEyrojabHast
nupamMuzia u
MIPaBUIbHBIN
TeTpa’ip; Kyo

bauk 3zaganuit EI'D ®UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

50

[IpencraBnenue o
IMpaBUJIbHBIX
MHOI'OTpaHHUKAX:
OKTasp,
JNOJEKadAp U
HKOCasIp.

bauk 3aganuit EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMETPUS
OTHOCHUTEIBHO
TOYKH, IPSIMOH,
TJTIOCKOCTH.

bauk 3amanuit EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B




52

53

OneMEHTBI
CUMMETPHUH B
MIpaMHIax,
napajuiesienumne/ia
X, PaBUJIBHBIX
MHOTOTpaHHUKAX

Brruucnenue
9JIEMEHTOB
MHOTOTI'PAaHHUKOB:
p&opa,
JIAaroHaju, yribl
IInomanp
OOKOBOI
IOBEPXHOCTH U
MOJTHOH
MMOBEPXHOCTH
MPSIMOM IIPU3MBI,
IUIOIIATh
OCHOBaHHI,
TeopemMa o
OOKOBOM
IMOBEPXHOCTH
IIPSAMOY IIPU3MBI

bank 3aganunii ET'D ©UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0OA07B

bank 3aganunii ET'D ©UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

54

IInomane
OOKOBOM
MMOBEPXHOCTU U
MMOBEPXHOCTHU
IIPaBUJILHON
MUPAMUIBI,

bauk 3amanuit EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B




Teopema o
Iomaa OOKOBOH

MMOBEPXHOCTH
YCEUEHHOU
MTAPaAMUTBI
KoHntposbHas bank 3apannii EI'D ©UIIN
55 pabora 1o TeMe https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
"MHOrOrpaHHHUKH D2F374B0A07B
bauk 3aganuii EI'D ©UIIN
IousTe 06 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
56
00BEME D2F374B0A07B
Bbauk 3aganuii EI'D ©UIIN
57 O6BEM HPAMHTEI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
bauk 3aganuit EI'D ©UIIN
58 O6BEM THPaMHTEI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
bauk 3amanuit EI'D ©UIIN
59 O6BEM MHPAMUTEI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
bank 3aganuit EI'D OUIIN
60 O6BEM MHPAMUTEI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
b i EI'D ®UTIN
61 O06BEM IPU3MBI aHk 3ajanHH E1

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115




D2F374BOA07B

bauk 3aganuii EI'D ®UIIN
62 O6BEM PH3MBI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
bauk 3aganuii EI'D ®UIIN
63 O6BEM MPHIMBI https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
KonTponbnas Bank 3aganuiit ET'D OUITA
paboTa 1o TeMe https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
S D2F374B0A07B
MHOTOTPaHHUKOB"
IToBTOpEHME, bank 3agannii ET'D ©OUIINU
006001IeHIE https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
CHCTEMaTH3aIHs D2F374B0A07B
65 3HAHUH.
[Toctpoenue
CEUCHUM B
MHOT'OTPaHHUKE
[ToBTOpEHME, bank 3aganniit ET'D ©OUIIN
00001IeHIE https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
CHCTEeMATH3AIHSI D2F374BOA07B
3HaHWH.
66 BLI‘{I/ICJ'ICHI:IC
PAacCCTOSTHUM:

MEXIY IBYMS
TOYKaMH, OT
TOYKH J0 MPSIMOiA,
OT TOYKH 0




IUIOCKOCTH,
MEXIY
CKpENTUBAIOIIUMH
CSl IPSIMBIMH

67

Htorosas
KOHTPOJIbHAS
pabora

bauk 3aganuii EI'D ®UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B

68

[ToBTOpEHHUE,
00001IEeHE
CHCTEeMaTH3aIus
3HAHWH.
Brruucnenue
YIJI0B: MEXKIY
CKpEUIMBAIOIIUMHU
sl IPSIMBIMH,
MEXIy NPsSMOU U
IUIOCKOCTBIO,
JIBYTPAHHBIX
YIJI0B, YTJIOB
MEXIY
IUIOCKOCTSIMH

bauk 3aganuii EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115
D2F374B0A07B
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11 KJIACC

Ne KoandecTBO 4acoB JlaTa
n/ Tema ypoka Bce Kourponbn  IlpakTuuec U3y4eH yieKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE PeCYPChI
I ro ple padoTbl  Kue paborbl M4
Cdepa u map: Bank 3anannii EI'D OUITA
LEHTP, PaaNyC, https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
. JUamMeTp; . 2F374B0A07B
TUIONIA/b
MOBEPXHOCTHU
chepnl
Bzaumnoe bank 3aganuit EI'D OUIN
pacHosoXKeHue https://ege.fipi.ru/bank/index.php?proj:AC437B34557F88EA4115D
cdepsr 1 2F374B0A07B
MJIOCKOCTH;
2 KacaTeabHast 1
MJIOCKOCTh K
chepe;
TJI0MA T
cdepsl
Nzobpakenue Bauk 3agannii EI'D OUIINU
3 cepsl, mapa 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
Ha TTOCKOCTH. 2F374B0A07B
CeueHnus mapa
[ apuyeck bank 3aganuit ET'D ©OUITU
ast https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
4 MMOBEPXHOCTb, 1 2F374B0A07B
obOpazyromme

MATUHAPUYECKO




1 IOBEPXHOCTH,
0Ch
HUIUHAPUYECKO
1 IOBEPXHOCTHU

Hunusap:
OCHOBAHMA U
OoKoBas
MTOBEPXHOCTb,
oOpa3ymomas u
0Cb; ILJIOIIAIb
OOKOBOH U
TTOJTHOM
MTOBEPXHOCTH

N300paxkenue
HUJIMHAPA Ha
MJIOCKOCTH.
Pa3BépTka
HUAJTUHAPA.
Ceuenust
HUAJIUHAPA
(TTOCKOCTHIO,
napajuieJIbHON
W
NepHEHIUKYIISIP
HOH ocH
ATTUHIPA)
Konnueckas

MIOBEPXHOCTb,
oOpa3yromue

bauk 3aganuiit EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

bank 3aganuit EI'D ©UIINU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

Bbank 3aganuiit EI'D ®UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B




KOHUYECKOM
MTOBEPXHOCTH,
OCh W BEpIIIMHA
KOHMYECKOM
MMOBEPXHOCTHU
Konyc:
OCHOBaHHE U
BEpIIINHA,
oOpa3ymomas u
0Cb; ILJIOIIAIb
OOKOBOH U
TTOJTHOM
MMOBEPXHOCTHU

Y ced€HHBIN
KOHYC:
obpazyromue u
BBICOTA;
OCHOBAHHUA U
OokoBas
MOBEPXHOCTh

bauk 3aganuiit EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

bank 3aganuit EI'D ©UIINU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

10

N3o0paxenune
KOHYycCa Ha
MJIOCKOCTH.
PazBépTka
KOHYca.
Ceuenus
KOHyca
(TJI0CKOCTBIO,
napasiebHON

bauk 3agaanit EI'D OUIIU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374BOA07B




OCHOBAHMIO, U
IJIOCKOCTBIO,
MPOXOISIICH
yepes
BEPILUHY)
Komb6unamus
TEJ BpaIllCHHUS U

bauk 3aganuiit EI'D ©UIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D

11
MHOTOT'PaHHHKO 2F374BOA07B
B
MuororpanHuK, bank 3ananuit ET'D ©OUITU
OIMCAHHBII https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
OKOJIO Cepsl; 2F374B0OA07B
12 chepa,
BIIMCAaHHAS B
MHOTOTPaHHUK
HUJINX B TCJIO
BpallEeHUs
[TousTue 00 Bank 3aganuiit EI'D OUIIN
o0BEMe. https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
13 OCHOBHBIC 2F374B0A07B
CBOICTBA
00BEMOB TeTT
O0BEM bank 3aganuit EI'D ©OUIIA
14 IUIAHApPA https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
’ 2F374BOA0TB
KOHyca
O0BEM mrapa u bank 3ananuii ETD ©OUIIA
15 IUIOIATH https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D

chepsl

2F374B0A07B




TTonoGHbIE TENA

bauk 3aganuiit EI'D OUIIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D

B
MIPOCTPAHCTBE. 2F374B0A07B
CooTHOIIeHNS
16 MEXY
TUIOIASIMH
MTOBEPXHOCTEM,
o0béMamu
[MOO0HBIX TEI
KonTponbhas bank 3ananunit ET'D ©OUIU
paborta no https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
17 temaM "Tena 2F374B0A07B
BpamieHus" u
"O0bembl TeT"
BekTop Ha bank 3aganuit EI'D ©UIINU
18 JIOCKOCTH ¥ B https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B
MIPOCTPAHCTBE
CroxxeHue u bank 3aganuit EI'D ©UIINU
19 BEIYMTAHHE https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B
BEKTOPOB
VMHOXKEHHUE baunk 3aganuit EI'D ©UIINU
20 BEKTOpa Ha https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B
YHUCIIO0
Paznoxenune Bauk 3amannii ET'D OUIU
BEKTOPA 110 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
21 TpEM 2F374B0A07B
HEKOMILJIAaHApH

bIM BCKTOpPaM.




[IpaBuio
napaJuleIIeIuIe
Ja

22

Pemenne 3amau,

CBSI3aHHBIX C
MIPUMEHEHUEM
paBUI
NIEUCTBUI C
BEKTOpaMHU

bauk 3aganuiit EI'D OUIINU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

23

24

25

[IpsmoyronbpHa
s CHCTEMA
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTOpa.
[Ipocreiimue
3a/1a4u B
KOOpJHMHATAX

Yron mexny
BEKTOPaMHU.
CxansipHoe
MIPOU3BEJCHUE
BEKTOPOB
Breraucnenue
YIJIOB MEXIY
MPSIMBIMHU U
IIIOCKOCTSIMH

bauk 3aganuiit EI'D OUIIU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

bank 3aganuit EI'D ©UIINU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

bank 3aganuiit EI'D ®UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0OA07B

26

KoopaunaTtHo-
BEKTOPHBIN

Bbank 3aganuii EI'D OUITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D




27

METOJ IIpU 2F374B0A07B

pelIeHnn

TEOMETPUYECKH

X 3a7a4

Konrtponbnas bank 3amannii EI'D OUIN

pabora o Teme
"BekTopsbl u
KOOpJMHATHI B
npocTtpaHcTBe"

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

28

29

IToBTOpEHME,
00001eHNe 1
CUCTEeMaTH3aIH
sl 3HaHU.
OcHOBHbIE
burypsl,
(baxThl,
TEOpEMBI Kypca
TUTAHUMETPHH

IToBTOpEHME,
000011eHNE U
cucTeMaTu3aIu
sl 3HAHUI.
OCHOBHBIE
burypsi,
baxThI,
TEOpEeMBI Kypca
MJIaHUMETPUHU

bauk 3aganuiit EI'D OUIIU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

bank 3aganuit EI'D ©UIINU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

30

IToBTOpEHME,
000011IEHE U

bank 3amanunit EI'D ®UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D




31

cUCcTeEMaTH3aI
s SHAHUH.
3amaun
MJIAHUMETPHUH U
METOMBI UX
petieHus

[ToBTOpEHHE,
0000111EHHE U
cHCcTeMaTH3amu
s 3HAHUH.
3ajgaun
MJIAHUMETPUH U
METOIBI UX
peteHus

2F374B0A07B

bank 3aganuii ET'D OUIN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

32

IToBTOpEHME,
00o0011IeHE U
cucTeMaTu3aIu
sl 3HAHMI.
OcHOBHBIE
burypsl,
GbaxThI,
TEOpPEMBI Kypca
CTEpPEOMETPUU

bank 3aganuit EI'D ©UIINU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374B0A07B

33

Hrorosas
KOHTPOJIbHAS
paborta

bauk 3agaanit EI'D OUIIU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D
2F374BOA07B

34

IToBTOpEHME,
000011IEHE U
CUCTeMaTH3aIl

bank 3amanunit EI'D ®UITN
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D




s 3HAHUN

2F374B0A07B

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®OIl cpeanero obmero oOpa3zoBanus: [Ipukaz MwuHHCTEpCTBA MPOCBEIICHUS
Poccuiickoit @eneparun ot 18.05.2023 Ne 371 “O0 yrBepxknaeHun GheaepaabHON
o0pa3oBaTeNbHOIl MporpaMMbl cpenHero obmiero oOpa3oBaHus” (3aperucTpupoBaH
12.07.2023 Ne 74228)

2. DepnepanbHas pabouas mporpamma no ydeOHoMmy mpeamery «l'eomerpusi» 0a30BbIif
YPOBEHB

MaremaTtrka: Ajrebpa: M Hayala MaTeMaTHYECKOTo aHalu3a, TeOMETpPUS:
['eometpusa. 10-11 xmaccel YueOHHK A 0Omieo0pa3oBaTeNbHBIX - 0a30BBIM U
yrayon. yposuw/ JI.C. Artanacsn, B.®. byrycoB, C.b. Kagomume — M.:
ITocemenue, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Taepunosa T. J]. 3anumarenpHas Marematuka: 5— 11 ximaccel. —
Boarorpan: Yuurens, 2008.

2. Jlesumac I'. I'. Hectanaaptaele 3amaun o matematuke. — M.: NJIEKCA,
2007.

3. Illepau C. C., Ilepau b. C. CTpaHUIIBI PyCCKOW UCTOPUHU HA YPOKAX MaTEMAaTHKH.
— M..: Ilegaroruka-IIpecc, 1994.

3. [uuyeun JI. @. 3a crpanuniamMu ydeOHMKa anredpel. — M.: TIpocsemnienue,
2010.

4. Iloiia /{nc. Kak pemats 3amauy? — M.: IIpocBemenue, 1975.

5. @apkos A. B. MaremaTudeckue ojJuMmnuaabl B Ikoje: 5S—I11 kimaccel. —
M.: Aiipuc-IIpecc, 2005.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

oubmmoteka I{OK

BaHK 3aganuin EM3 dUNNU

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
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