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MNOACHUTEJIBHASA 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, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUS,
HEJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HAEaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA 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 KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPH PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUAILHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JA€WCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM N1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YE€CTB, MOITOMY aKTyaJlbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHhIMM 3aJayaMd  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKMCHIBATH
Y M3y4aTh pa3HbIe SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHUE€ YMEHHUSI TMPOBOJAUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX M IpPHU U3YyUYEHUU JPYIHMX Y4EeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HA4aJle €ro H3y4dyeHWs 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOAHOIO COACPIKAHU.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMsSI paboyell MporpaMMmbl, pacnpeneleéHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATENILHO U MOCTYIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4arolUuXcs, pacuiupsis U
yrayOnsis e€, o0pasysi MpOUYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoaures 2 daca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBarolmuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAUICIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOH
NEPHEHANKYJIIPHON IUIOCKOCTU. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSIMOM U
IUIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKocTer. TeopeMa 0 TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMUbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpaMUJia; NpaBUIbHAs TPEYrojibHas NUpaMHIa M TPaBUIbHBIN
terpa’dp; KkyO. IlpencraBieHne O TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pPEOpa, JMaroHaiH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: ocHOBaHME U BeplilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHnanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJILHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u 1mIomaab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B nipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KOOpaMHAT B ImpoctpaHcTBe. KoopaumHatel Bektopa. llpocreiimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTropamu. CKalipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MpOrpamMMmbl y4eOHOTrO MNpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OyAYLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-0310POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peamu3oBBIBaTh COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTYphI, TIOHHMAaHUEM BIIMSHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEH Ha MPUMEHCHHE MaTeMAaTHYECKUX 3HAHWM i1 PEIIeHUS 33134 B
o0NacTh OKpyXKawIield cpeapl, IJIaHUPOBAHUS TIOCTYIKOB M OICHKH HUX
BO3MOJKHBIX MTOCIICJICTBHUH JIJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JEsITeNIbHOCTH, HTAloB €€
pa3BUTHS M 3HAYUMOCTH JJISi PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneyusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayu, OCHOBAHUS JUIsi OOOOIICHUS W CPAaBHEHWsS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopedrsi B (akTax, JAHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTHYeCKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

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 OPM TIPEACTABICHHUSI,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

copMUpOBaAHHOCIMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh MMOIYYEHHbBIN pe3yibTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHajiora, oOHapyXKMBaTh pa3jMyle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pactipeaesaTh BUIbI padOT, I0rOBapUBATHCS, 00CYKIaTh MPOLIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIB:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOM pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUUA
3a7a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCUOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE PpAaCIIOIIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIIBIH
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

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

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kkinaccudukanuy  (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOAOM  CJI€AOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSST W3BECTHBIC AaHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIE AaHAJUTHUYECKHE METOAbl TPU PEIIeHUHU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLIEHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HMH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOH (opme.

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

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATh pPEAbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATHI U TEOPEM, anmnapara aareOphl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTb,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HAIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

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

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

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

Bb4ucasTe COOTHOLIEHUSI MEXY IUIOIMAIASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJaI0T.

[IpuMeHTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOJIbKO IIArOB PEIICHHUS], €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XX/ICHUE TeOMETPUYECKUX BEJIUYUH 0 00pa3liaM WU ajlrOpUuTMaM, MpUMEHSS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4eck CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEA0BATh TMOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TE€OpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKICHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Beenenue B ctepeoMerputo 10 1 https://m.edsoo.ru/7f41a4a6
I1 e OCKOC OCTPaHCTBE.
2 PAMBIC I TTIOCKOCTH B IPOCTPAHCTB . 12 1 1 https://m.edsoo.ru/7f41a4a6
[TapamenpHOCTh NPSIMBIX U IJIOCKOCTEN
[lepneHUKyYISAPHOCTD MPSAMBIX U
3 pricH uy p p 12 1 https://m.edsoo.ru/7f41a4a6
IJIOCKOCTEMN
4 VYTriael MeXAYy NPSAMBIMU U TTIOCKOCTSIMU 10 1 1 https://m.edsoo.ru/7f41a4a6
5 MHororpaHHuKu 11 1 1 https://m.edsoo.ru/7f41a4a6
6 OOBEMBI MHOTOTPaHHUKOB 9 1 1 https://m.edsoo.ru/7f41a4a6
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1 1 https://m.edsoo.ru/7f41a4a6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 7




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Tena BpameHus 12 1 https://m.edsoo.ru/7f41a4a6
OO0BEMBI TEN 5 1 1 https://m.edsoo.ru/7f41a4a6
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 1 https://m.edsoo.ru/7f41a4a6
IToBTOpenue, 0600IIEHNE,
p 5 . 7 1 https://m.edsoo.ru/7f41a4a6
cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTb, POCTPAHCTBO.
1 [TpaBuia n306pakeHust Ha PUCYHKaX: 1 1 Hepensa https://m.edsoo.ru/7f41a4a6
M300paxKeHHsl MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
[lonsiTHA: IepecekaronIrecs MI0CKOCTH,
2 1 https://m.edsoo.ru/7f41a4a6
NIEPECEKAIOIINECS IPsIMasi U IJIOCKOCTh
[TonsTHs: nepecekarouecs MIOCKOCTH,
3 1 2 HeaensA https://m.edsoo.ru/7f41a4a6
nepeceKaroIuecs npsmas 1 miockocTb
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 https://m.edsoo.ru/7f41a4a6
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX
HauanbHble cBefieHHs 0 KyOe U mupamu/e,
5 ux pa3BeépTku U Mozenu. CedeHus 1 3 Hepena https://m.edsoo.ru/7f41a4a6
MHOTOTPAHHUKOB
HauanbHble cBefieHHs 0 KyOe U mupamue,
6 ux pa3BeépTku U Mozenu. CedeHus 1 https://m.edsoo.ru/7f41a4a6
MHOTOTPAHHUKOB
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOESHUU
7 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 1 4 Hepena https://m.edsoo.ru/7f41a4a6

CJIICACTBHUA U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

Ha TJIOCKOCTH: TeTpa’ap, KyoO,

8 CTEPEOMETPHH: AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/7f41a4a6
CJIEICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATHYECKOM OCTPOCHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U 5 Hepena https://m.edsoo.ru/7f41a4a6
CJIEICTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM OCTPOCHUU
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/7f41a4ab
CJIEICTBUSA U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B
11 HPOCTPAHCTES: HEPOCORAIEH, 6 Hepena https://m.edsoo.ru/7f41a4a6
NapajuleJIbHbIE U CKPEILHUBAIOIUECS
IIPSIMBIC
[TapamienbHOCTh NPSAMBIX U IIJIOCKOCTEN B
12 MPOCTPAHCTBE: HAPAICILHbIC Hpi[l\fble i https://m.edsoo.ru/7f41a4a6
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX
IIPSAMBIX
[TapamiensHOCTh NPSAMBIX U IIJIOCKOCTEN B
13 npocTtpancTie: [lapamienbHOCTh PSAMON U 7 Hepens https://m.edsoo.ru/7f41a4a6
IIJIOCKOCTH
14 VYTrisl ¢ COHaNPaBIEHHBIMA CTOPOHAMH
15 Yroi Mexay NpsIMBIMU B IIPOCTPAHCTBE 8 Hepena https://m.edsoo.ru/7f41a4a6
16 Yron mexay npsiMbIMU B MPOCTPAHCTBE https://m.edsoo.ru/7f41a4a6
17 Hapannenprocts niockocted: 9 Hepena https://m.edsoo.ru/7f41a4a6
napajulebHbIE INIOCKOCTH
18 CBolicTBa napajuIeIbHBIX INIOCKOCTEN https://m.edsoo.ru/7f41a4a6
19 Hpocreiuuie IPOCTPAHCTBEHHbIC (HIYPLI 10 Hepens | https://m.edsoo.ru/7f41a4a6




napaaaClICIInIIC]

20 [Toctpoenue ceuenuit https://m.edsoo.ru/7f41a4a6

21 [TocTpoenue ceuennii 11 Hepena | https://m.edsoo.ru/7f41a4a6
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TPOCTPAHCTBE. https://m.edsoo.ru/7f41a4a6
[TapannenbHOCTh NPSAMBIX U IIOCKOCTEMR"
[lepneHAUMKYISIPHOCTD MPAMOMN U

23 IJIOCKOCTH: NIEPIIEHANUKYIISAPHBIE IPSIMBIE B 12 Hepena https://m.edsoo.ru/7f41a4a6
MPOCTPaHCTBE
[IpsimMble napayenbHbIe U

24 https://m.edsoo.ru/7f41a4a6
MEPIECHANKYIISIPHBIE K INTIOCKOCTH
ITpssmbIe mapaniaenbHBIC U

25 p P 13 Hepens https://m.edsoo.ru/7f41a4a6
MEPIECHINKYIISIPHBIE K TNTIOCKOCTH
ITpu3Hak neprneHAUKYIIPHOCTH IIPSAMON U

26 p PHCHAMRYIP p https://m.edsoo.ru/7f41a4a6
MIIOCKOCTH
ITpu3Hak mepreHauKyIspHOCTH MPSIMON U

27 P PHICHAIYIAD p 14 Hepens https://m.edsoo.ru/7f41a4a6
MIOCKOCTH
Teopema o IpsAMOH TTEPIIEHANKYIIIPHON

28 p P PHCHMKYIAD https://m.edsoo.ru/7f41a4a6
IIIOCKOCTH
Teopema o mpsAMOM TIEepPIECHAUKYIISIPHOM

29 P P PHICHAMKY AP 15 Hegens https://m.edsoo.ru/7f41a4a6
IIOCKOCTH
Teopema o mpsAMOM TTEepPIECHAUKYIISIPHON

30 P P PHICHAMKY AP https://m.edsoo.ru/7f41a4a6
IIOCKOCTH
[leprieHAMKYISP M HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT 16 Hepens https://m.edsoo.ru/7f41a4a6
MPSMOM 10 TIIIOCKOCTH

32 [leprieHAMKYISP M HAKJIOHHBIE: PACCTOSIHUE https://m.edsoo.ru/7f41a4a6




OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT 17 Hepensa https://m.edsoo.ru/7f41a4a6
IPsIMOM 10 TIJIOCKOCTH
[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/7f41a4a6
HPsIMOM 10 TIJIOCKOCTH

35 ¥/IIBI B MPOCTPAHCTBE: YIOJ MEAAY MPAMOH 18 Hepena | https://m.edsoo.ru/7f41a4a6
U IJIOCKOCTBIO

36 JlByrpatiblii yroi, TMHEHHbII yrox https://m.edsoo.ru/7f41a4a6
JIBYTPAHHOI'O yIJla

37 JABYrpatHbli yrost, AMHEHHEIH yroi 19 Hepensn https://m.edsoo.ru/7f41a4a6
JBYTPaHHOI'O yIjia
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NpU3HAK NEPIEHIUKYIAPHOCTH IBYX 20 Hepena https://m.edsoo.ru/7f41a4a6
IIJIOCKOCTEMN
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:

40 MIPU3HAK [EPIEHIUKYIAPHOCTH IBYX https://m.edsoo.ru/7f41a4a6
IIJIOCKOCTEMN

41 Teopema o Tpéx nepneHaAuKyIsIpax 21 Hepena | https://m.edsoo.ru/7f41ad4a6

42 Teopema o TpE€X nmepneHaUKYIApax https://m.edsoo.ru/7f41a4a6

43 Teopema o Tpéx nepneHANKYIsIpax 22HepenA https://m.edsoo.ru/7f41ad4a6

44 Kowrposnas paora no reman https://m.edsoo.ru/7f41a4a6

"TleprnieHIUKYJISIPHOCTD MPSIMBIX U




45

46

47

mrockocTe" u "Y bl MEXy NPSIMBIMU U
iockocTsmMu"

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOIpaHHHUKA

HpI/ISMaZ N-yroJibHasd rnpusmMa, rpaii u
OCHOBAHUA IIPU3MBI; IIpsAMasd U HAKIIOHHAaA
IIPU3MBbI; OOKOBas M MOJIHAsA IMOBCPXHOCTDH
IIPU3MBbI

[Tapannenenunen, IpSIMOYTOIbHBIH
napasuieNienune1 U ero cCBolcTBa

23 HepenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

24 HepenAa

https://m.edsoo.ru/7f41a4a6

48

[Inpamuia: n-yrosapHas nMpaMuia, 'paHy U
OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U
yCcedy€HHas MUpaMuaa

https://m.edsoo.ru/7f41a4a6

49

[IpaBusbHBIE MHOTOIPAHHUKHU: TTOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
pu3Ma U NpaBUiIbHAS IUPaAMKJIA;
IpaBUJIbHAS TPEYroJbHas MUpaMua u
NPaBUIBHBIN TETpa’ip; Kyo

25 Hepena

https://m.edsoo.ru/7f41a4a6

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

https://m.edsoo.ru/7f41a4a6

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DIIEMEHTBI CUMMETPUH B IIMPaMUax,
napajuiejaenunenax, NpaBUiIbHbIX

26 HepenAa

https://m.edsoo.ru/7f41a4a6




MHOTI'OI'paHHHUKax

Brrancnenue 351eMeHTOB MHOI'OI'paHHUKOB:

52 PEGpa, HATOHATH, YIIIE 1 https://m.edsoo.ru/7f41a4a6
[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
53 HOBerHOSTH TpAMOon HpngMH’\,Hﬂomaﬂb 1 27 Hepensa https://m.edsoo.ru/7f41a4a6
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 HOBEPXHOCTH MPABHIIbHON H?paMHHH’ 1 https://m.edsoo.ru/7f41a4a6
TeopeMa O TUIOIIaU OOKOBOH TOBEPXHOCTH
yCeu€HHOM MUpaMUIbI
55 F&iiiii;giigig?m fro Teme 1 28 Hepensa https://m.edsoo.ru/7f41a4a6
56 [Tonsitne 06 00bEME 1 https://m.edsoo.ru/7f41a4a6
57 O06BEM TUpamMuIbI 1 29 Hepensa https://m.edsoo.ru/7f41a4a6
58 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/7{41a4a6
59 O0BEM TUpaMUIBI 1 30 Hegena | https://m.edsoo.ru/7f41a4a6
60 O0bEM upamMu/Ibl 1
61 O06BEM npu3MBbI 1 31 Hepena | https:/m.edsoo.ru/7f41a4a6
62 O0BEM TIpU3MBI 1 https://m.edsoo.ru/7f41a4a6
63 O0BEM npu3MBbI 1 32 Hegena | https://m.edsoo.ru/7f41ad4a6
64 KonrponeHas pa6"0Ta 110 Teme "O0bEMbI 1 https://m.edsoo.ru/7f41a4a6
MHOTOTPaHHUKOB
[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITHIS
65 3HaHuil. [TocTpoenue ceuenuii B 1 33 Hepena | https:/m.edsoo.ru/7f41a4a6
MHOTOTpaHHHUKE
66 [ToBTOpEeHUE, 0600IIIEHNE CHCTEMAaTH3 AN 1 https://m.edsoo.ru/7f41ad4a6




67

68

3HaHUW. BeIuncieHne pacCTOSHUM: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH O MPSMOH, OT
TOYKH JI0 IJIOCKOCTH, MEXK]TY
CKPELIUBAIOIIMMUCS TPSIMBIMU

Htorosast koHTpoJIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUl. BeIYMCICHUE YITIOB: MEXIY
CKPEIMBAIOIIUMUCS IPSMBIMHU, MKy
HPSIMO#A ¥ TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIIIOB MEXK[Y IIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

34 Hepena

https://m.edsoo.ru/7f41a4a6




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc,
JMaMETp; TUIOIIAb [TOBEPXHOCTH

chepsl

1 Hepena

https://m.edsoo.ru/7f41a4a6

BsaunmMHuoe pacrionoxxenue chepsl u
TUTOCKOCTH; KacaTelbHask INIOCKOCTh
K chepe; ruromaas chepol

2 HepenA

https://m.edsoo.ru/7f41a4a6

N3o0paxenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[{unmmHapudeckas MOBEPXHOCTb,
o0pa3yolne UIHHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
[UIOIAas OOKOBOM M MOJIHOM
IMOBEPXHOCTH

N300pakeHne HWIMHAIpPA HA
IJI0CKOCTH. Pa3BépTka nuimHpa.
Ceuenus mMIMHPA (TNIOCKOCTHIO,
napajuIeJIbHON WIN
NEePIEeHAUKYJIIPHON OCH LIMIIMH]PA)

3 HepenA

4 Hepens

5 HepenAa

6 HegenA

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

KoHnnyeckas noBepXHOCTB,

7 HepenA

https://m.edsoo.ru/7f41a4a6




o0pa3yromuye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHME U BepILIUHA,
o0pa3yromias ¥ oCh; IJIOLIA/lb
OOKOBOM U MMOJIHOW TOBEPXHOCTH
VYceu€HHblil KOHyC: 00pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTh

8 HepenA

9 HepenA

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

10

11

N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHHUIO, U INIOCKOCTHIO,
MIPOXOAAIIECH Yepe3 BEPLINHY)
KomM0Ounanus ten BpamieHus u
MHOTI'OTPaHHUKOB

10 Hepena

11 Hepensa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; cepa, BIUCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

12 Hepena

https://m.edsoo.ru/7f41a4a6

13

14

ITonsatue 00 00BéMme. OCHOBHEIE
CBOIICTBA 00BEMOB TEN

O0BEM UIIHHIIpa, KOHYyCa

13 Hepena

14 Hepena

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

15

16

OO6béM mrapa ¥ miomaab chepbl

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOOTHOIIEHUS MEXKTY TUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

15 Hepena

16 Hepena

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

17

KonrponsHas pabora no remam

17 Hepensa

https://m.edsoo.ru/7f41a4a6




n

"Tena Bpamenus" u "OO0beMbI TS

BGKTOp Ha IIJIOCKOCTHU U B

18 18 Hegens https://m.edsoo.ru/7f41a4a6
MIPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 19 Hepena | https://m.edsoo.ru/7f41a4a6

20 YMHOXEHHE BEKTOpa Ha YUCJIIO 20 Hepgena | https://m.edsoo.ru/7f41a4a6
Pasnosxenune BekTopa 1o TpéM

21 HEKOMILUIAHAPHBIM BEKTOPAM. 21 Hepena https://m.edsoo.ru/7f41a4a6
[IpaBuno napannenenumnena
Pemenune 3ama4, CBSI3aHHBIX C

. . 22 HepenAa

22 IIPUMEHEHHUEM IPaBUJI ICUCTBUH C https://m.edsoo.ru/7f41a4a6
BEKTOpaMHU
[IpsmoyronbHasg cucteMa KOOpAUHAT
B npoctpancTtBe. KoopanHatel

23 pocTb . P 23 Hepens https://m.edsoo.ru/7f41a4a6
BekTopa. [Ipocreiimume 3agaun B
KOOpJMHATAaX
VYron mexay Bektopamu. CkansipHOE

24 y p p 24 Hepensa https://m.edsoo.ru/7f41a4a6
MPOU3BEJICHUE BEKTOPOB
Brruucnenue yrioB Mex1y NpsiMbIMU

25 T Ay ip 25 Hepensa https://m.edsoo.ru/7f41a4a6
U TJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBINA METOT TPU

26 P p AP 26 Hepens https://m.edsoo.ru/7f41a4a6
pEIIeHNU TEOMETPUIECKUX 3a1a9
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOPIMHATHI B 27 Hepena | https://m.edsoo.ru/7f41a4a6
pocTpaHcTBe"
[ToBTOpEeHUEe, 06001IeHNE 1
cucteMaTtu3anus 3HaHuil. OCHOBHbIE

28 82 Hepens

¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU




29

30

31

32

33

[ToBTOpeHME, 0000IIEHNE U
cucrtemaTu3anus 3Hanui. OCHOBHEIC
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 0000IIEHNE U
cUCTEMATH3alUs 3HAHUN. 3a1auu
TUTAHUMETPUHU F METOJIBI X PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUCTeEMAaTH3anus 3HAaHUH. 3a1auun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

[ToBTOpEeHME, 0000IIEHNE 1
cucremarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TCOPEMBI Kypca
CTepeOMETPUU

Hrorosas koHTpoJsibHas paboTa

29 HepenAa

30 HepenA

31 HepenA

32 HepenA

33 HegenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

34

[ToBTOpenue, 06o0IEeHNE U
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

34 HepenA

https://m.edsoo.ru/7f41a4a6







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 u 11 xnace
Y4eOHuK:

1. AnreOpa u Havaja MaTeMaTudeckoro ananuza. 10 knacc. YrinyOneHHbIH YPOBEHb.
Mep3msax A.I'., Homuposckuii [{.A., [Tonsxos B.M. .-M.: IIpocsemenue, 2023r., 478c.

2. AnreOpa u Havana MmaTeMatuyeckoro ananusa. 10-11 knaccel. (6a30BbIi 1
yray6nenssiii yposau) AnumoB A 1., Konsarun FO.M. u ap. .-M.: IlpocselieHue,
2016r, 464c.

3. T'eomerpus.10-11  :yueOHmk s oOmeoOpasoBar.  yupexaenuit/JI.C.ATtanacsH,
B.®.byry3o0s, C,b,Kanomiies u ap./-15-e uza.,non.-M.: [Ipocsemenue, 2015.-256 c..

4. BeposTHocTh u ctatuctuka. 10-11 kmaccel. [ImanupoBanue u mpakTuKyM. bpoockuii
H.JI, Mewaexuna O.C. 2009r., 104c.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

JlononHuTeNbHAS Y41€OHO-METOINYECKAs JINTEeparypa:

1. Anrebpa v Ha4yana aHaamsa. 10 knacc. [oypoyHble NaaHbl o y4ebHuKy Anmosa LL.A.
n ap. Cocrt. Mpuropbesa I.W. (2008, 355c.)

2. Anrebpa 1 Hayasla MmaTemMaTM4YecKoro aHaamsa. [inaaktmyeckue matepuansl. 10 Knacc.
(ba3osblii yposeHb) LabyHnH M.U. n ap. (2010, 207c.)

3. Anrebpa v Ha4yasla MaTemaTUYECcKoro aHanunsa. [iInaaktuyeckne martepmansl. 10 Knacc.
(mpodunbHbIN. yposHb) LHabyHnn M.U. u ap. (2017, 208c.)

4. Anrebpa M Hayasna maTemMaTM4YeCKOro aHanamsa. luaakrmyeckme matepumanbl. 11 Knacc.
(ba3oBbliii yposeHb) LabyHnH M.U. n ap. (2013, 191c.)

5. Anrebpa 1 Hayasla maTemaTM4yecKoro aHaamsa. TemaTtuyeckue tectbl. 11 Knacc.
(mpoduabHbIN. ypoBHb) Tkayésa M.B. (2010, 64c.)

6. [unpaKktnyeckue matepuanbl No aarebpe u Havyasnam aHanmsa ansa 10-11 knaccos. 3us
b.l., Tonbauny B.A. (2013, 216c.)

7. CamocTosTe/ibHble U KOHTPO/IbHbIE PaboTbl NO anrebpe 1 Ha4yasnam aHanusa ans 10-11
knaccos. Epwosa A.MN., fTonobopoabko B.B. (2013, 224c.)

8. Anrebpa 1 Hayasla MaTeEMaTUYECKOro aHaaunsa. [ingaktmyeckme marepmasnbl. 10 knacc.
(ba3oBblili M NpodunbHbIN yposHK) Motanos M.K. n ap. (2011, 163c.)

9. Anrebpa v Ha4ya/sa maTeMaTMYeCcKOro aHaausa. [inaakrtnyeckne matepuans. 11 knacc.
(ba3oBbili M npodunbHbIN yposHK) Motanos M.K. n ap. (2011, 163c.)

10. TeomeTpus. 10 knacc. Paboyas TeTpaab. [naskos H0.A., OanHa U.U., Bytysos
B.®$. (2010, 100c.)

11. TeomeTtpus. 10 knacc. MoypoyHble NaaHbl No y4ebHMKy AtaHacsaHa J1.C. (2010, 302c.)

12. TeomeTtpus. 10 knacc. inaaktnyeckne matepuansl. 3us B.I. (2009, 159c.)
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14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

27.

KoHTpoabHble paboTtbl no reometpun. 10 Knacc. AyaHuubiH KO.M., KpoHrays B.J1. (2009,

64c.)

Tectbl no reomeTtpmn. 10 knacc. K yuebHmnKy AtaHacaHa J1.C. u ap. [nhaskos HO.A.,
BorkeHkosa J1./. (2012, 80c.)

N3yyeHne reometpumn B 10-11Knaccax. Kuura ans yumntena. Caakad C.M., byty3os

B.®. (2010, 248c.)

feomeTpua. 10-11 knaccbl. 3a4a4M HA TOTOBbLIX YepTeXKax AnA NOAroToBKM K ElN3. banaaH
3.H. (2013, 217c.)

I'eomerpus B Tabnumax. 7 — 11 ki.: cipaBoyHoe mocodue / ABT.-cocT. — M.: [poda,
2005. - 124 c.

A.Il.LEpmioBa YctHas reomerpus. 10 kiacc. - M.: Unekca, 2003 — 160 c.

El2 2022. Matematmka. 30 BapMaHTOB TMNOBbLIX TECTOBbIX 3adaHuii 1 800 3agaHui

yactn 2(C). [Mod ped. CemeHosa A./1., AuweHKo U.B. (20, 216c.)

El2 2023. Martematmka. 30 BapuaHTOB TUNOBbLIX TECTOBbIX 3adaHnii 1 800 3agaHui
yactm 2(C). [1od ped. CemeHosa A./l., AweHKko N.B. (20, 216c.)

El2 2013. Martematumka. 3agada Cl. Llecmakos C.A., 3axapos [1.U. [100 ped. CemeHosa
A./l., AweHKo M.B. (2013, 176c¢.)

El2 2013. Martematumka. 3agada C2. CmupHog B.A. 109 ped. CemeHosa A./l., AujeHKO
M.B. (2013, 128c.)

Elr3 2013. MaTtematuka. 3agaya C3. Cepeees U.H., MNaHgepos B.C. 100 ped. CemeHosa
A.Jl., AweHko U.B. (2013, 80c.)

Er2 2013. Martematumka. 3agaya C4. [opduH P.K. 100 ped. CemeHosa A./1., AuieHKO
M.B. (2013, 176c¢.)

Er3 2012. MaTtemaTtuka. Pewenue 3agaum C4. lopduH P.K. (2012, 328c.)

Er3 2013. MaTtematuka. 3agaya C5. Ko3ko A.U., MaHgepos B.C. u dp. 100 peod.
CemeHosa A./1., AujeHko M.B. (2013, 144c.)

Er>. MatemaTtuKa. TemaTundeckana paboyas TeTpaab. AujeHko U.B., LLlecmakos C.A. u

dp. (2012, 280c.)
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