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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOy4YEHHUS TE€OMETPUHM B HAIMpPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX IPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHHUsS,, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCHMIUIMH €CTECTBEHHO-HAYYHON HAlpaBJIC€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEHICHUH 3a/lad €CTECTBEHHO-
HAY4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHMajJbHOro ObITHA, (opMma
OTPaXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JA€UCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON NE€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUIECKOU IEITEIIbHOCTH IO MHOTUM HaMpaBJICHUSM.

[lens ocBoeHusi mporpaMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss ~ 4epe3  OOeCledYeHHe  BO3MOXKHOCTH  MPUHOOpPETEHUs |
WCIIOJB30BAaHUS CHUCTEMAaTHUYECKUX TI'eOMETPUUYECKHX 3HAHMU W  JICUCTBUH,
CreU(PUIHBIX TEOMETPHUH, BO3MOXHOCTH YCIICIIIHOTO MPOJ0JDKEHUS 00pa3oBaHuUs
10 CIEIUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKOi TEOMETPUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh TC€OMETpPHIO Ooee
r1y0OKO, €ci B JajdbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS pEHICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax siBisitoTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHS B XOJIe¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX M TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE pPAacClO3HAaBAaTh IPOSBICHUS T'€OMETPUYECKHX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTUBHOTO TTO3HAHUS, U ONPeAeNEHHBIM 00pa3oM OpraHHU30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jady Ha  ONEPUPOBAHUE
POCTPAHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJIECYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanaukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero o0pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpeneféHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU UM HAaBBIKAMH OCYIIECTBIISJIOCH MOCJEA0BATENLHO U TIOCTYNATENBHO, €
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPHUUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reomerpun orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsaMele. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApaUICIbHbIE W TEPIEHIUKYJISPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPIEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJa.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MepreHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSIMOYTOJIbHBI
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUpPAMUJIA;, NpaBUJIbHAS TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
terpadp; KkyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMmeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IPU3MBIL
[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 MOOOHBIX 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, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka IMIIMHApA U KOHYCA.

KoMmOuHnanuu Tenm BpalleHHWss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

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

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEIUICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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 JOCTIDKCHUM B JIPYrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHUKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 3J0pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJbIXa, peryJisapHas busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPOPECCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKCHHH BCEH JXU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYSCKOW KYJIBTYPbl, TOHUMAHHUEM BIIUSHHUSI
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpeapl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHWW JJIS PCICHHs 33jad B
00JIACTH OKpY’XKAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIKOB M OICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeTOBEUYECKOW JMeATeIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOEKTHYI0 M HCCIICIOBATCIBCKYIO JICITCIbHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneyusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYICaArwe2o  Mupa;  npumeHeHue  J102UYecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHN, OTHOIICHUN MEXAY TIOHATUIMH; (OPMYIUPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI 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 Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIBHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHUPOBATH MOJYYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1aui, BhICKa3bIBaTh UJIEU, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHMayora, OOHapy»uBaTh pa3liMyue U CXOJICTBO MO3UIIUMU; B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWs  3aJayd,  OKCIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJLHONU paOOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; IPUHUMATH 11€JIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeAeaTh BUAbI paboT, 10roBapUBaThCs, 00CYKIATh MPOLIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHU I,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmausl, obecneyusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM I[IO3HABATEJIIbHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pPEeIICHUsI MATEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBIACHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a]1aY.

OmnepupoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOIO YIJa,
peOpo IBYrpaHHOTO yTriia; JMHEWHBIN Yroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamuaa; MpuU3Ma,
NPSIMOYTOJIBHBIN NapaJijIesIeuIe, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYCeHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUUCCKUX BEIMYMH MO 00pa3iam min
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY JABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MpPSIMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PELIEHHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOH (opMe.

[IppuMeHATP  MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYy4YECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE IOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOpPMYIMpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJIbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHJpPHUUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

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

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

BbI4ucasTh COOTHOUIEHUS] MEXIY IJIOLIAISIMU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpA Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHU 00J1a/1at0T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIAroB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCcKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0Ka3aTeJILCTBO MAaTEMATHUECKUX OTHOIIEHUN W
HaX0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlfOpUuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

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

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W TPUMEHATb W3YyUYECHHBIE IOHATUS B IHPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
https://educont.ru/
1 BBenenue B crepeoMeTpuio 10 4 hitps-//educont.ru/
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 3 https://educont.ru/
[TapamenpHOCTh IPSIMBIX U IIIOCKOCTEN https://educont.ru/
[lepnieHAUKYIAPHOCTD NPSIMBIX U https://educont.ru/
3 . 12 4
IUIOCKOCTEN https://educont.ru/
https://educont.ru/
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSAMHU 10 1 4 hitps-//educont.ou/
https://educont.ru/
5 MHororpaHHuKu 11 1 6 hitps-//educont.ou/
https://ed t.ru/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 3 PE.AECLEONLI
https://educont.ru/
7 n ) 4 1 https://educont.ru/
OBTOPEHUE: CEUCHUS, PACCTOSHUS U YTIJIbl hitps-//educont.ou/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 24




11 KJIACC

KoaundecTBOo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
https://educont.ru/
1 Tena pamenus 12 6 https://educont.ru/
https://ed t.aru/
2 OOBEMEI TeT 5 1 4 PR eCLCONLIL
https://educont.ru/
3 B 10 1 ) https://educont.ru/
€KTOPbI U KOOPJAMHATHI B IPOCTPAHCTBE hitps-//educont.ru/
4 [ToBTOpeHue, 0600mEeHNE, 7 | https://educont.ru/
CHCTEMaTH3aINsI 3HAaHUH https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 12







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TpOcTpaHcTBo. [IpaBuia
M300pakeHUs Ha PUCYHKAX: H300paKCHUs
TUIOCKOCTEH, MapajlIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTns: MEpCCCKAroImMreCs II0CKOCTH,
nepeceKkarommecs npsaMas v rjiI0CKOCTb

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

IlousTus: MEPECCKArOIMMECS IIOCKOCTH,
InepeceKaromumecs npsamMas U niI0CKOCTb

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

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEpTKU U Moaenu. CeueHus
MHOT'OI'PaHHHKOB

HavanpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKU U Mozenn. CedeHust
MHOTI'OTPaHHUKOB

[TonsATHE 00 AKCHOMAaTHYECKOM MTOCTPOSHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS M3 HUX




ITonsatue 06 akCHOMaTUYECKOM IIOCTPOCHUU

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[ToHATHe 06 aKCHOMAaTUYECKOM ITOCTPOSHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM IIOCTPOEHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U
CJIECTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B

11 IIPOCTPAHCTBE: IIEPECEKAIOIINECH,
napajuleNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 npoctpancTse: [lapamienbHOCTh NpsMON U
IJIOCKOCTH

13 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

14 MIPOCTPAHCTBE: MapajliebHbIE IPSIMbIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
IIPSIMBIX

15 Yros Mexay NpsMbIMU B ITPOCTPAHCTBE

16 VYron Mexay npsiIMbIMU B IPOCTPAaHCTBE

17 [TapamensHOCTB IIOCKOCTEN:
NapajuIeIIbHbIE IIIIOCKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN

19 [Ipocreiimume mpocTpaHCTBEHHbIE PUTYpHI HA
IUIOCKOCTH: TETpasdp, KyO, mapasiesenumne

20 [Toctpoenue ceuenuit




21

[Toctpoenue ceueHuit

KonTponbras pabora mo Teme "lIpsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenpbHOCTh NPSIMBIX U MIOCKOCTEH"

73 IlepneHUKYISAPHOCTD NPSMOM U INIOCKOCTH:
MEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

24 [Ipsimble napasuienbHble U
NEPIEHIUKYISIPHBIE K INIOCKOCTH

)5 [Ipsimble napasuienbHble U
IIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

7 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 npsAMON NepIEH AUKYIISAPHON
IIJIOCKOCTH

29 Teopema 0 npssMON NEpIEHIUKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 npsAMON NepIEH AUKYIISAPHON
IIJIOCKOCTH
[lepneHuKymsp ¥ HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 0 MIIOCKOCTH
[lepneHuKymsp ¥ HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 TIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

13 [lepnieHIUKyYNAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTH, paCCTOAHUE OT




pr[MOﬁ J0 IINIOCKOCTH

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IVIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IUIOCKOCTBIO

36 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JBYTPAHHOI'O yIJia

17 JIByrpaHHbIN yroJi, JMHEHHBIN yroma
JIBYTPAHHOI'O yIJIa

33 [lepneHMKyISAPHOCTD IJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

39 IlepneHIUKYISPHOCTD IIJIOCKOCTEN: IPU3HAK
MEPIEHIUKYIIPHOCTH JBYX TUIOCKOCTEN

40 IlepneH IUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX nepneHANKYIApax

42 TeopeMa 0 TpEX NEepHEHAUKYIIApax

43 Teopema o Tpéx nepHneHAUKYISIpax
KonrtponbHas pabora no reMmam

m "IlepneHIUKYISIPHOCTD NPSAMBIX U
mIockocTeil" n "Yriabl MeXy NIPSIMBIMU U
IJI0CKOCTAMU"
IloHsATHE MHOTOIpAaHHUKA, OCHOBHBIE

45 2JIEMEHTBHl MHOTOI'PAaHHUKA, BBITYKJIbIE
HEBBIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOT'OTpaHHHUKA

46 [Ipusma: n-yrosapHas npusma; rpaHu U




47

OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
IIpU3MBbI; OOKOBasl U MOJIHAs IOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, NpsAaMOYTroJIbHBIN
napajuiesienune/1 U ero CBoicTaa

48

IInpamupa: n-yroiapHas MMpaMya, TPAHU U
OCHOBaHUE NMUpaMUbl; OOKOBas U MOJHAS
[IOBEPXHOCTD IMUPAMU/IbI; IIPABUIIbHAS U
yCed€HHas MUpamMuaa

49

[IpaBuiibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBWJIBHOI'O MHOTOTPAHHUKA; IPaBUJIbHAS
IpU3Ma U NpaBuiIbHAs IHPaAMUIA;
IIpaBUJIbHAS TPEYTOJIbHAs MUpaMUa U
MPaBUIIBHBIN TETpasap; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTadp, TOJAEKadIp U
HKOCA3P.

51

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, IPSMOM, INIOCKOCTH.
DneMeHThl CUMMETPUH B IUpaMuax,
napajuieJenumneax, MpaBuiIbHbIX
MHOT'OTPaHHUKAX

52

53

Brruucnenue 31eMEHTOB MHOTOTPAHHUKOB:
p€Opa, TuaroHasu, yribl

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTHU NPSIMOM MPU3MBI, IUIOIAb
OCHOBaHUH, TeopeMa 0 OOKOBOMU
ITOBEPXHOCTHU NPSIMOM IIPU3MBI




[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON MUPAMUIBI,

>4 TeopeMa O IO OOKOBOI MOBEPXHOCTH !
YCEUEHHOW MUPaMUIbI
55 KontponbHas pabora no reme |
"MHuororpaHHuku"
56 [TonsTue 06 06bEME 1
57 O0BEM nupamMuIbI 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O06BEM IPU3MBI 1
64 KonrtponsHas padora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceuenuit B 1
MHOT'OI'paHHHKE
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BpUKCIIeHnEe paCCTOSIHUM: MEXIY
66 JBYMsI TOUKaMH, OT TOUKH JI0 MPSMOii, OT 1
TOYKHU J0 TIIOCKOCTH, MEXTY
CKPELIMBAIOIUMHUCS MPSIMBIMH
67 WroroBas koHTpoJsIbHAs paboTa 1
[ToBTOpeHME, 0600IIIEHNE CHCTEeMATHU3 AN
68 3HaHUU. BbIYKCIIEHHE YIIIOB: MEXIY 1

CKpCHIMBAOIUMUCA ITPAMBIMHU, MCIKIY




MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJIOB MEXY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

24



11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: HeHTp, pajanyc, TuaMeTp;
IUTOINA/b MOBEPXHOCTU CEphI

B3aumnoe pacnonoxenue chepsl u
TUTOCKOCTH; KacaTelbHas TUIOCKOCTh K
cdepe; momanb chepsr

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHnus mapa

[unusapudeckas TOBEPXHOCTb,
o0pa3yromue UIHHIPUYECKON
MOBEPXHOCTHU, OCh LIMIIMHIPUIECKOIN
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U GOKOBast
IOBEPXHOCTh, 00pa3yoas 1 0Cb; IJIOMIA]b
OOKOBO U MOJIHOM MOBEPXHOCTU

N300pakeHne MIMHAPA Ha TUIOCKOCTH.
PazBépTka mmnmmnapa. CedeHus uInHApa
(TUTOCKOCTHIO, MapauIeIbHON WITH
NEePIEeHIUKYISIPHON OCH LIMIUHAPA)

Konunyeckasi TOBEpXHOCTH, 00pa3yrolue
KOHHUYECKOM IMOBEPXHOCTHU, OCH U BEPIINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHMeE U BepIINHA,




o0pasyroias 1 oCh; IIIOLAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolIie U BHICOTA;

? OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3o6pakenue KoHyca Ha IMIOCKOCTH.

10 Pa3Béprka konyca. CeueHust KoHyca
(MII0CKOCTHIO, APAILIEIIEHOW OCHOBAHHIO, U
IUIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIINHY)

1 KomOunarms ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHuK, ONMUCaHHBIA OKOJIO chepsl;

12 cdepa, BliMcaHHAs B MHOTOTPAHHUK UJTU B
TEJIO BpAIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Te

14 O0BEM IuIMHApa, KOHYyCa

15 O06bEéM mapa u miomaas cheps
[TonoOHbIe TENa B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ

17 KonTponbhas pabota no remam "Tena
BparieHus" u "O0bembl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CiiokeHue ¥ BBIYNTaHHE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO
Paznoxxenue BeKkTopa 1o Tpém

21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio

napajjejicnmiicaa




22

23

24

Pemenwne 3ama4, cBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMHU

[IpsamoyrosibHas cucTeMa KOOPJAUHAT B
npoctpancTBe. KoopinHaTel BEKTOpa.
[Ipocreiinue 3a7a4u B KOOpJAUHATAX
VYron mexay Bektopamu. CKasipHOE
MIPOU3BEJICHUE BEKTOPOB

25

26

27

Brruncnenue yrios Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

KoopnnHaTHO-BEKTOPHBIH METOA ITPH
PELICHUH T€OMETPHUECKUX 3a1au
KonTpomnpHas padora o Teme "BekTopsl 1
KOOpJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, o6obIIeHNE U
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPHUH

29

30

31

[ToBTOpenue, 06001IIeHUE U
cucremaTusanus 3Hanuii. OCHOBHbBIE
¢burypsl, paxkTel, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpeHnue, 0600IIEeHNE 1
cucTeMaTu3aInys 3HaHuH. 3a1aun
IUTAHUMETPHH U METOJIbI UX PEIICHHUS

[ToBTOpeHnue, 0600IIEeHNE 1
cucTeMaTu3alusa 3HaHuH. 3agaun
MJIAaHUMETPUU U MCTOAbI UX PCIICHU A




[ToBTOpEHME, 0000IIICHUE U

1 cucremaTru3anus 3HaHui. OCHOBHBIE |
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETpUH

33 HroroBast kKoHTpoIbHAs paboTa 1

34 [ToBTOpenue, o6o0IICHNE U |
CHCTEeMaTH3alus 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 12







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

» Maremaruka: airedpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byty3os B.®., Kangomiies C.b. u

npyrue, AkunoHepHoe o6mectBo «M3narensctBo «IIpocsemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
['eometpust 10-11 kinaccrl [Toypounblie pa3paboTku K yueOHUKY ATaHacsiHA —
Caaxksan byty3o0B

I'eomerpus. 10 knacc. Jnnaktnyeckue marepuansl - 3uB b.I'.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://mob-edu.com/

https://educont.ru/

https://educont.ru/

https://foxford.ru/
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