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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa CPEAHEro 001ero oopa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JJIi CaMOpPa3BUTHs M HENPEPBIBHOIO 0Opa3oBaHUS,
IETOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3yabTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIbHBIX IPEJICTAaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M PO MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MbIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh M3yUEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYHarOIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIIBUTATh W OMpPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JacTsIX ACSITeNbHOCTH dYenoBeka. OpueHTamusi 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeUCTBUTEIBHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUIbl Y4EOHOH UM TPYHOBOM JESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpammbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIE€OMETPUUECKMX 3HAHUW W JeHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHNs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEHN IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXXHOCTh HM3Y4YUTh T€OMETpPHUIO Ooee
r1y0OKO, €ciiv B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mnpeaCTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINIM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJax BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaibHOM MUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUEC METOJAMH PEIICHMS 33a/1ad Ha TOCTPOCHUS HA M300paKCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIC JOKa3aTelIbHbBIC
pacCyXJIeHUs B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOy4JarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HMX Ha S3bIKe
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTHUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJUPYET MPOTEKAaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXC B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCSA € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME 0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMSI €70 UCXOAHOTO COLEPIKAHHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAUHATHI B MIPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacnpenensiercs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenefl€éHHbIM [0 TrojaaM OOy4eHwus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOObI OBJAJEHUE TIE€OMETPHUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasysi MpOUYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 4aca B Henemo B 10 kiacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KUIACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajyielbHble W CKpelmuBaromuecs mnpsMble. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMH; VYTOJd MEXJIy NpsIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUiockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenune; IOCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE TIPSIMbIC B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yrojl, JIMHEHHBIA Yroa JBYIPaHHOrO  yIJIa.
[lepneHAMKyIISlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIocKocTer. TeopeMa 0 TpEX NMEepIEeHINKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHHKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yromapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBI
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs ¥ MOJIHAS MOBEPXHOCTh MUPAMU/bL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUKA; MpaBUJIbHAs MpHU3Ma U
NMpaBWIbHAs THPaAMUJIa; MpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIONIAa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallECHUS.

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

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BekTopamu. [IpsmoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekropamMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOro OONIECTBA, NPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHcKkoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEeATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepam  MPo(eCCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH YXW3HW; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTalloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IWBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHPa,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCIbHOCTD
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOTrO Mpeamera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  VYnueepcanvuvie  nosmasamenvuvle  Oeiicmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaroweo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OpMyIUpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATCIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIIOJB30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

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

Pabora ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpauecK;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VHuueepcanvHvle KOMMYHUKAMUGHbBlIE  Oelicmeus, 0Oecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYILIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYINECTBA  KOMaHIHOM |
WHIUBUTYyaTbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPHHUMATH I1ENTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

Vuueepcanonuvie  pezynamuenvie  Oeiicmeus, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUJIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM II03HABATEJILHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a7a4d, BHOCUThb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJU M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHS U3 HHUX MPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIM yroJl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIC BHJABI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaJlJICIICIUIIE IbI).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUI
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 Ha BBIYMCICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmarp 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
ITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METOIbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCSA OPSIMBIMU, MEXIYy TMPAMONM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyja) C© TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATH W HUHTEPHPETUPOBATH HHEGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKkThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YEHHBIE 3HAHWS HA IPAKTHUKE: aHAIU3UPOBATH pPEAIBHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYJIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

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

Pacno3naBath Tena BpamieHus (HWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIH B chepy u
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOIMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUIl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHHA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3a4ayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU alifOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTEHIINE IPOTPAMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMeEHATh MOJTYYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh pPEabHBIC
CUTyallul W IIPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATHI M TEOpPEM, amnmapaTa ajreOpbl; pemarhb
IIPAKTUYECKUE 3a]1a4d, CBSI3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TPOcTpaHcTBo. [IpaBuia
M300paKeHUS Ha PUCYHKAX: H300paKCHUs
TUIOCKOCTEH, MapajlIeIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTus: MEpeCCKaromurecs mI0CKOCTH,
MNEePeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTnyeckue
padoThI

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: MEpCCCKaromureCs mI0CKOCTH,
InepeceKarommecs npsamMas U rmi0CKOCTb

3HAKOMCTBO C MHOI'OTrpaHHUKAaMH,
I/I306pa)KGHI/IC MHOI'OI'PpaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

HauanbHble cBefieHUs 0 KyOe U upaMu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOT'OI'PaHHHKOB

HavaneHble cBeieHNs 0 KyOe u mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHust
MHOTI'OTPaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX




Ilonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHUU

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
[TonATHe 06 aKCHOMAaTUYECKOM ITOCTPOEHHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIIECTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIECTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

11 IIPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajuleNIbHbIE U CKPEIMBAIOIINECS IPSIMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapaljie/IbHbIE NIPSIMBIE B
IIPOCTPAHCTBE; NapaJIIEIbHOCTh TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh NpsMON 1
IUIOCKOCTH

14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU

15 Yros Mexay IpsMBIMU B IIPOCTPAHCTBE

16 Yron Mexay npsMbIMU B IPOCTPAaHCTBE

17 [TapamiensHOCTh IOCKOCTEN:
napasJiesIbHble INIOCKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHbIE PUTYPHI HA
IUIOCKOCTH: TETpadp, Ky0, mapasiesnenumnes

20 [TocTpoenue ceuenunit




21

[Toctpoenue ceueHuit

KonTponbras pabora mo Teme "lIpsmbie u

22 IJIOCKOCTH B IIpocTpaHcTie. [lapaienbHOCTh
MPSAMBIX U IUIOCKOCTER"

73 IlepneHUKYISAPHOCTD NPSIMOM U IVIOCKOCTH:
NEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

24 IIpsimble napasuieabHbIC U
NIEPIEHIUKYISIPHBIE K INIOCKOCTH

)5 [Ipsimble napasuienbHble U
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

7 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

)3 Teopema o npsAMoi nepHEeHAUKYIAPHON
IIJIOCKOCTH

29 Teopema 0 npssMON NEpIEHIUKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 npsAMoOU NEepHEH AUKYIISAPHON
IIJIOCKOCTH
[lepneHuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 0 MIIOCKOCTH
[lepneHuKyIsp ¥ HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 TIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

13 [lepneHuKyIsp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU O IIOCKOCTHU, paCCTOAHUE OT




pr[MOﬁ J0 IINIOCKOCTHU

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IVIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IUIOCKOCTBIO

36 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOI'O yIJia

17 JIByrpaHHbII yroJi, JMHEHHBIN yroi
IBYTPAHHOIO yIJIa

33 [lepneHMKyYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IIOCKOCTEN

39 [lepneHIMKYIAPHOCTD MIJIOCKOCTEN: IPU3HAK
MIEPIEHIUKYIIIPHOCTH JBYX IUIOCKOCTEH

40 [lepneHIUKYISPHOCTD IIJIOCKOCTEN: IPU3HAK
NEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX nepHeHANKYIIpax

42 TeopeMa 0 TpEX NepHEHAUKYIIApAx

43 Teopema o Tpéx nepneHAUKYISIPax
KonrtponbHas pabota no remam

m "IlepneH IMKYISIPHOCTD NPSAMBIX U
wiockocTeil" u "YTIbl MeXIY IPSIMBIMU U
IJI0CKOCTAMU"
IloHsTHE MHOTOIpAaHHUKA, OCHOBHBIE

45 2JIEMEHTBHl MHOTOI'PaHHUKA, BBIITYKJIbIE
HEBBIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKa

46 IIpu3ma: n-yrosipHas mpu3Ma; rpaHu U




47

OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenumnen, NpsAsMOYTroJIbHBIN
napajuiesienune/1 U ero CBoicTaa

48

IInpamupa: n-yroiapHas NMpaMuIa, TPaHU U
OCHOBAHHWE MMHPAMHJIBL; OOKOBAs M MOJTHAS
[IOBEPXHOCTD IMUPAMU/IbI; [IPABUIIbHAS U
yCedE€HHas MUpamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUIILHOTO MHOTOT'PAHHUKA; TTPaBUIIbHAS
MpU3Ma ¥ MpaBWIbHAS MUPAMUIA;
MpaBWJIbHAS TPEYTOJIbHAS MUpAMUAA U
MIPaBWIbHBIN TeTpadip; KyO

50

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTa3p, T0JAEKadIp U
UKOCAdP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, IPSMOH, TNIOCKOCTH.
DneMeHThl CUMMETPUU B IUpaMuax,
napajuiejenuIeax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX

52

53

Brruncienue 31eMeHTOB MHOTI'OIrpaHHUKOB!
p€Opa, TuaroHasu, yribl

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb
OCHOBaHUH, TeopemMa 0 GOKOBOI
ITOBEPXHOCTHU MPSAMOM IIPU3MBI




[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON MUPAMUIBL,

>4 TeopeMa O IO OOKOBOI MOBEPXHOCTH !
YCEUEHHOW MUPAMUBI
55 KontponbHas pabora no teme |
"MHuororpaHHuku"
56 [Tonsarue 06 006BEMe 1
57 O0BEM nupamMuIbI 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 O0BEM TTPU3MBI 1
62 O06BbEM TPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonrtpomnbHas padota no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceuenuit B 1
MHOT'OI'paHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3aITUs
3HaHUU. BpluncIIeHnEe pacCTOSHUM: MEXIY
66 JBYMsI TOUKaMH, OT TOUKH J10 IPSMOIi, OT 1
TOYKHU J0 TIOCKOCTH, MEXTY
CKPELIMBAIOIUMHUCS MPSIMBIMH
67 WroroBas koHTpoJsibHAs paboTa 1
[ToBTOpeHME, 0600IIEHNE CHCTEeMAaTHU3AIIHS
68 3HaHUH. BeIUKCIIEHUE YIII0B: MEXKIY 1

CKpCHIMBAOIUMUCA ITPAMBIMHU, MCIKIY




MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJIOB MEXY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, iuamerp;
TUTONIA/Ib TTIOBEPXHOCTH CHEPHI

B3aumnoe pacnonoxenue chepsl u
TUTOCKOCTH; KacaTelibHas TUIOCKOCTh K
cdepe; momanb cheps

H3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHnus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOIN
MOBEPXHOCTHU

Hunuaap: ocHoBaHUS U GOKOBast
IIOBEPXHOCTh, 00pa3yoIas U OCh; IJIOLIA]b
OOKOBOI U MOJHOM MOBEPXHOCTU

N3ob6pakenne NMIMHIpPA HA TUIOCKOCTH.
Pa3Béprka uununapa. CedyeHus HUIMHIpA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
NEePIEeHIUKYISIPHON OCH LIMIUHAPA)

Konnueckast moBepxHOCTh, 00pasyroliye
KOHHYECKOW ITOBEPXHOCTH, OCh M BEPIINHA
KOHHYECKOW MTOBEPXHOCTH

KOHYCI OCHOBAHHUC U BCPIINHA,




o0pasyroias 1 oCh; IIIOLA b OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

? OCHOBaHMA U OOKOBasi TIOBEPXHOCTh
N300pakenue KkoHyca Ha MJI0OCKOCTH.

10 Pa3Béprka konyca. CeueHust KoHyca
(III0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, POXOJAIIEH uepe3 BEPIIUHY)

1 KomOunarms ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIMCaHHBIN OKOJIO cepsl;

12 cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK UJIU B
TEJIO BpallleHus

13 [Toustue 06 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB TEN

14 O0BEM IuIMHApa, KOHYyCa

15 O06BEéM mapa u miomaas cheps
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

17 KonTponbHas pabora o temam "Tena
BpamieHus" u "Oobembl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CiioxeHue ¥ BBIYNTaHHE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO
Pa3znoxxeHne BekTopa 1o Tpém

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio

napajjejiecnmiic1a




22

23

24

Pemenwne 3ama4, cCBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUH C
BEKTOpaMHU

[IpsamoyrosnbHasg cucTeMa KOOpJAUHAT B
npoctpaHcTBe. KoopiuHaTel BEKTOpa.
[Ipocreiiiue 3aa4u B KOOpAUHATAX
VYron mexay BekTopamu. CKasipHOE
MIPOU3BEJICHUE BEKTOPOB

25

26

27

Brruucnenue yrioB Mex1y NpsiMbIMUA U
MJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METOT TPH
pEIIeHNU T€OMETPUYECKUX 3a/1a4
KonTponpHas padora o Teme "BekTopsl 1
KOOPJMHATHI B MpOCTpaHcTBe"

28

[ToBTOpeHnue, 0600IMICHNE U
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPHUH

29

30

31

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpenwue, 06001IeHUE U
cucTeMaTHu3anys 3HaHuH. 3a1aun
IUTAHUMETPHH U METOJIbI UX PEIICHHS

[ToBTOpeHnue, 0600IIeHNE U
cUcTeMaTH3alus 3HaHUH. 3a1auu
IUTAHUMETPHH U METOJIbI X PECIICHHS




[ToBTOpEeHME, 0000IICHUE 1

3 cucreMaTu3anus 3HaHui. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUH

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpenue, o6oOIIEeHNE U 1
cUCTEeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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