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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, 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(PECCHOHATEHO BAXKHBIX KA4eCTB, 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 (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX 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.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'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
o0y4eHHUs Ha YPOBHE CPEHEro 00IIero o0Opa3oBaHHs.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMsSI paboyell MporpaMMmbl, pacnpeneleéHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO 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 u3yuyenue reomerpun otBOoAUTCS 2 uaca ¢ neoenro ¢ 10 knacce u 1 uac ¢
Hedento ¢ 11 Knacce, 6cezo 3a 06a 200a ooyuenus - 102 yueonvix uaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MApAJUIEIbHBIE TMpPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[lepneHauKyIIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  QUIypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yromapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; IPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs THPaMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W MPaBHIbHBIN
teTpa’dap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCcTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka IMIIMHApA U KOHYCA.

KoMOuHnanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
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 miomasb 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 miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUU € BekTopamu. [IpsmMoyrosnbHas cucrema



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

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO JTUX JOCTWKEHUW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUM HAYKU U JEATeIbHOCThIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JCcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEMaTUUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUHUMYHMBOCTBIO K MATEMaTHYECKUM acClieKTaM pa3JInyHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U
OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nYecKoro



COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NEeSATETLHOCTHIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMHU, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMYy OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTeMAaTHUECKON HAIPaBICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYJIbTYpbl, TMOHWMAHHEM BIIVSHHUS
COIIMAJIbHO-?KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOHON M COIMATBHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpHEHTaleld Ha TMPUMEHCHHE MaTeMAaTHYECKHX 3HAHWM JIs pEelIeHUs 3aaad B
0o0JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaroB €€
pPa3BUTUS W 3HAYUMOCTH JUIS Pa3BUTHS I[UBUIM3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOW KakK CpEICTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vnueepcanvnvle  nosnasamenvuwvle  Oeiicmeus, — obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUxXcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYHCanowe20  Mupa,  NnpuMeHeHue  JI02UYeCKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble Jlornueckue aeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJIeICHUs]  MOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK



KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIIbHbIE W OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIUIHE;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npeiaratb ~ KpUTEpUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTENM U
MIPOTUBOPEUNH;

J€JaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUU;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh C€roco0 pemeHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpAaTh Haubojee NOAXOAAIMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbCcKue 1eHCTBUA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKU MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIWE MPOTUBOpEUYnE, MpodiIemMy,
yCTaHaBIMBaTh MCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJIECHMS, MPOLECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora c undopmanueii:

BBISABJIATE JePUIUThl WHPOpMAIINK, JaHHBIX, HECOOXOAUMBIX JJII OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4u;

BEIOMpaTh ~ WHGOpPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,



2)

CTPYKTYpUPOBaTh HHGOPMAIUIO, TPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpapuuecKH;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

Vuusepcanonvie  KomMmynuxamuenwle Oelicmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCSL.
Oo0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOUHO, IPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NHMCbMEHHBIX TEKCTax, 1aBaTh IOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJICHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uM, BbICKAa3bIBaTh UJIEU, HAI[CJICHHbIE Ha TIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JManora, OOHapy»X uBaTh pa3jiMyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAauU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaThb W  HCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOM U
VHIMBHUIyaJIbHON pa0dOThI IPU pEIIEeHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOHN JAESATEeNbHOCTH, IJIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBAThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padoThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH YiIE€HAMH KOMaHJbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzamnusi:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCOO pelIeHuUsI
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:



e BIAQJETh HABBIKAMU TIO3HABATEIHLHON pediIeKcHr KaKk OCO3HAHHS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CcHoco0aMM  CaMOIPOBEPKH, CAMOKOHTPOJISI Ipolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
NPUYUHBI TOCTUKEHUS WIM HEJIOCTHXKCHHSI PEe3yIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBate B3aMMHOE pPACHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yTrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIija; rpaaycHas mepa
JBYTPAHHOTO yria.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M  HEBBITYKJIBIH
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPDAaHHHUKOB (IMpaMUIa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Kyo).

KnaccupunupoBat  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIeAbl).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/T CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€[OB, BBIMIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a1aun Ha HaxOXKAEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI



TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMYMH O 00pasiam WiH
aTOPUTMaM, TPUMCHSS HM3BECTHBIC AHAJUTHYCCKUE METOABI IPU PCIICHHH
CTaHJAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMU TI0I00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh M
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHMOpMAIMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTrypax, MpeJCTAaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (akThl IS PEIICHHUS CTEPECOMETPUUECKHUX
3a/1a4, MPEATOIararoIuX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHCHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MpUPOIE U
JKW3HH, PacCIIO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TOJTyYCHHBIC 3HAHMS Ha IMPAKTHUKE: aHAJIM3HPOBATH pPEATbHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTUYeCKh CPOPMYIMPOBAHHONH TPOOIEMBI, MOJCIHPOBATH peaTbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'eOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a4H, CBI3aHHbIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITMYHUH.

11 KUIACC

OnepupoBaTh TOHITHAMHU: MWJIWHIPHYECKAs IMOBEPXHOCTh, OOpPa3yOIIHEC
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IIWJIMHAP,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolue KOHNIECKOH TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI TTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyio’keHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIIapOBOW CIIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Boruncnsate  00bEMBI M IUIONIAAM  TIOBEPXHOCTEH  Tel  BpalleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIK B cdepy H
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpAaILlCHHUS.

Bb4ucnsTe COOTHOLICHUSI MEXIY IUIOMAASMH MOBEPXHOCTEH M 00BEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C IMPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMH CBOWCTBAMHU OHU 00JIaJJaIO0T.

[IprMeHATH TpaBUIIO NIapaJUIEIICIIUAIIEAA.

OnepupoBaTh NOHATHAMU: J1E€KAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPaMH, CKaJIsIpHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEICHUE, PpACKIA[bIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh reomeTpuueckue (akThl Ui PEUICHUs] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreiimme reoMeTpuyecKUe 3aadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPIUHATHOI'O METO/A.

Pemwarp 3azauM Ha [10Ka3aTesIbCTBO MATEMATHYECKUX OTHOLICHUM W
HAX0XJIEHWE TeOMETPUUECKUX BEJIMUMH MO 00pa3laM WM alropuT™MaM, MPUMEHss
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTEdlIMEe INPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOOMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.



[IpUMEHATh MOMYYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE IOHATUA B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallud Ha $A3bIKE TEOMETPUHM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIA C
WCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMBIE U TIIOCKOCTH B POCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMH 0 https://m.edsoo.ru/1¢209¢37
bu6mmoteka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubnmorexa [IOK
p ' P r https://m.edsoo.ru/1c¢209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHTHSI CTEPEOMETPHUU: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBuna
1 M300paKeHUS Ha PUCYHKAX: N300paKeHUS 1 bubmmorexa LOK
p . prcyHrax: p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaljieIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
) [TonsATHA: nepecekaromuecs MI0CKOCTH, 1 bubnnorexa [HOK
IepECEKAOIIUECS IIpSMas U INIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: mepecekaronmecs MIOCKOCTH, | bubnnoreka [JOK
repeceKaroluecs npsaMas v mIoCKOCThb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edsoo.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HavansHbie cBeieHUS 0 KyOe U mUpaMu/e,
5 uXx pa3BépTku U Moaenu. CeueHns 1 bubmmorera [TOK
paspep ' https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HauanpHbie cBeneHus 0 Kyoe U mupamuie,
6 nX pa3BEPTKU U Moxenu. CeueHuns 1 bubmmorera [TOK
PasBep ' https:/m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsiTre 06 aKCMOMATHYECKOM TTOCTPOCHUH
bu6mmoreka [JOK
7 CTEPEOMETPUU: AKCHOMbBI CTEPEOMETPUH U 1

CICACTBUSA U3 HUX

https://m.edsoo.ru/Occ5céfe




Ilonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHUU

bu6mmoreka [IOK

8 CTEPEOMETPUHN:; aKCHUOMBI CTEPEOMETPUH U
PEOMETP PEOMETP htps:/m.edsoo.ru/239c8ch4
CIIEICTBUS U3 HUX
[TonsiTHEe 06 aKCMOMATHYECKOM ITOCTPOCHUH
9 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U Bubmorexa ITOK
PEOMETpHH: pEOMETP htps://m.eds00.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOSHUH
10 CTEPEOMETPUHN; AKCHUOMBI CTEPEOMETPUH U bubmmorexa LHOK
PEOMETpHHL: pEOMETP hitps:/m.eds00.ru/2586c245
CJIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECSI bubmmorexa LHOK
poctp - 11ep ’ https://m.edsoo.ru/1a2520f6
MapajuIeNIbHBIC U CKPEIIUBAIOIINECS TIPSIMBIE
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
12 MIPOCTPAHCTBE: MapaljieNIbHbIE MPSMBIE B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAIUIENbHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U MIIOCKOCTEN B
13 npocTtpadcTse: [lapamienbHOCTD IPSIMOM U bubmmnorexa LIOK
poctp -ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ COHANIPABIEHHBIMHA CTOPOHAMU bubmnorexa [IOK
p p https://m.eds00.ru/9f407 159
15 VYroa Mexay npsMbIMA B IPOCTPAHCTBE Eubmorexa IIOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsMbIMUA B IPOCTPAHCTBE Eubmorexa IIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoreka [IOK
napajuieNIbHbIE TIOCKOCTH https://m.edsoo.ru/2e18{255
18 CaoiicTBa napaaiebHbIX IIOCKOCTEN bubnmoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI Ha bubnunoreka [JOK
IJIOCKOCTH: TETPadIp, KyO, mapaiesenurie]] https://m.edsoo.ru/4a28dc02
. bubnnoreka [HOK
20 Hoetpoerne cetemi https://m.edsogru/ld434d0f
. bubnnoreka [HOK
21 Hoctpoenue cevennit https://m.edsogru/6026f65d
Kontponbnas padota nmo teme "[Ipsmbie u
22 IJIOCKOCTH B ITpocTpaHcTie. [lapauienbHOCT bubmmorexa [TOK
HPAMBIX H MI0CKOCTE" https://m.edsoo.ru/9a0a9e56
7 [lepneHuKyISIPHOCTD NPSMOM U IIOCKOCTHU: bubnuorexa [JOK
MEPIEHAUKYISAPHBIE IPSAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsimMble napasienbHbIe U bubnnorexa [HOK
MEPIEHANKYJISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 IIpsmble napasuienbHbIEe U bubnuoreka [IOK
MEPIEHANKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHAUKyIIPHOCTH IPSIMON U bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U bubnnoreka [JOK
IUIOCKOCTHA https://m.edsoo.ru/79165d15
)3 Teopema o npsAMOil NepHEHAUKYIAPHON bubmuoreka [IOK
IUIOCKOCTH https://m.eds00.ru/635¢5087
79 TeopeMa 0 npsAMOM NEpIEHAUKYIISIPHON bubnnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMON NepHIEHAUKYISIPHON bubnnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepneHIuKyNAp U HAKJIOHHBIE: PACCTOSTHUE bubnuoreka [IOK

OT TOYKH OO IIOCKOCTH, paCCTOAHUE OT

https://m.edsoo.ru/33c477d3




pr[MOﬁ J0 IINIOCKOCTHU

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

bubmuoreka [JOK

32 e
or TOqIfH /10 TUIOCKOCTH, pacCToAHe ot https://m.edsoo.ru/66fefadd
MPSIMOM 0 MIJIOCKOCTH
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
33 oT EO‘-IKI/I OyHJII())CKOCTI/I aCCTOSII)HI/Ie oT bubmorexa LIOK
. A b https://m.edsoo.ru/a5b7b8e3
MPSAMOM 10 TNTIOCKOCTH
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
34 oT IT)OIIKI/I oynnlc))CKocm aCCTO;II)HI/Ie oT bubmmorexa LIOK
. A P https://m.edsoo.ru/dbee22bc
MPSAMOM 10 TNIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnnoreka [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [HJOK
JIBYT'PaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubnuoreka [IOK
JIBYTPAHHOIO yIia https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYIAPHOCTD IUIOCKOCTEN: MPU3HAK bubnnoreka [JOK
MEPIEHIUKYIISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [lepneHMKyYISAPHOCTD IJIOCKOCTEM: TPU3HAK bubnnorexka [JOK
MEPIIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TepneHUKYISIPHOCTD MJIOCKOCTEH: TPU3HAK bubnmoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpE€X neprneHANKYIIpax bubmmorexa LOK
P B P JMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpE€X nepneHANKYIIpax bubmmorexa LIOK
PEMa O Tpex TIeprieHIpkyIap https://m.edsoo.ru/52188a7d
N bu6mmoreka [IOK
43 Teopema o TpEX nepneHANKYIIpax

https://m.edsoo.ru/9f246736




KonTtponsHas pabora o remMmam
"IlepneHIUKYISIPHOCTD NPSAMBIX U

bu6mmoreka [IOK

44 miockocTeil" u "YTibl MEXKIY OPSIMBIMU U https://m.edsoo.ru/5b971ef3
I0CKOCTSIMU"
[lonsiTHE MHOTOIrpaHHUKA, OCHOBHBIE

45 3JIEMEHTBl MHOTOT'PAHHUKA, BBIMTYKJIbIE U bubmuorexa [JOK
HEBBIIYKJIbIC MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOT'paHHUKA
[Ipu3ma: n-yronbpHas npu3Ma; rpaHu U

46 OCHOBaHMS IPU3MBbI; IpsiMasi U HAaKJIOHHAs bubnnoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, OpsMOyTOJIbHBII bubnuorexa [JOK
MapajuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuga: n-yronpHas nupamMujia, rpaHu U

43 OCHOBaHME MUPAMUJIbI; OOKOBAs U TIOJIHAS bu6mmoreka [IOK
IIOBEPXHOCTH ITUPAMUJbL; IpABUJIBHAS U https://m.edsoo.ru/fblcd0as
yCce4y€HHas nmupamuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSTHE
MPaBUJILHOIO MHOTOIPaHHUKA; TpaBUIbHAS

49 NIpU3Ma U NPaBUJIbHAS IUPAMULA; bubmmorexa [TOK

https://m.edsoo.ru/074c8865

MpaBWIbHAs TPEYTOJIbHAs MUpaMUaa U
MIPaBWIBHBIN TeTpadip; KyO
[IpeacraBnenue o MpaBUIBHBIX

50 MHOTOTPpAaHHUKAX: OKTa’p, NOJAEKa’Ap U bubmmorexa [TOK

https://m.edsoo.ru/a0fddSbf

HKOCAdIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPUS

51 OTHOCHUTEIBHO TOYKH, MPAMOM, MIOCKOCTH. buGmorexa [IOK

DeMeHThl CHMMETPUU B IUpaMuax,

https://m.edsoo.ru/b9e777d9




napajiCCnuicaax, rmpaBUiIbHbIX
MHOTI'OrpaHHUKax

Brrancnenue 31eMEHTOB MHOI'OI'paHHHUKOB:

bubmuorexa [JOK

52
p€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM
53 IIOBEPXHOCTHU IPSIMOM IPU3MBI, IIOIIA/b bubmumoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MTOBEPXHOCTU MPSIMON MPU3MBI
[Inomanp 60KOBOM OBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUILHON MUPAMHUIBI, bubnnoreka [JOK
TeopeMa O IO OOKOBOW TTOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOW MUPAMUIBI
55 KonTponbhas padota no teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bu6mmoreka [JOK
56 II 6 00BE
OTPITHE OB ODBEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OOBEM MHpaMiLI https://m.eds00.ru/235171b3
bu6mmoreka [JOK
58 O6bé a
PEM TTHPaNIABR! https:/m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 06
DEM ITHpAMUIEL https://m.edsoo0.ru/79¢10312
" bubnuorexa [JOK
60 Onem nHpavib! https://m.edsoo.ru/2faadc3f
bu6mmorexa [IOK
61 O0Be
BEM TPHIMBL https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI buGmorexa [IOK

https://m.edsoo.ru/1e053890




bu6mmoreka [IOK

63 O0né 3 1
PEM TIPHSMET hitps:/m.eds0o.ru/482d351
64 KonTponbras padota mo teme "OObEMBI 1 bu6mmoreka [IOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpeHue, 0000IIEHNE CUCTEMATH3AITUS
65 sganui. [locTpoeHue ceuenuii B 1 Bubmorexa ITOK
' P https://m.edsoo.ru/098bedad
MHOTOTPAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BbIuncIeHne pacCTOSHUM: MEXTY
66 BYMS TOUKAMH, OT TOUKH JI0 IIPSAMOIA, OT 1 bubmmorexa LHOK
ABY ’ Ao Tip ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTHU, MEX]TY
CKPEITUBAIOIIUMHUCS TPSIMBIMH
bu6 K
67 HroroBast koHTpoIbHAs paboTa 1 uomorera O
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTHU3 AN
3HaHui. BeIduciaeHue yrioB: MexX
68 CKPEIINBAIOIIUMHUCS HYZMLIMI/I Me;(] 1 Bubmorexa ITOK
p IHV B P ’ y https://m.eds00.ru/56765e8b
MIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJIOB MKy TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
ungposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

| Cdepa u map: HeHTp, pajnyc, TUaMeTp; | bubmmoreka [JOK
TUTOMIA/Tb TTIOBEPXHOCTH CHEPhI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuoreka [{OK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
[unusaapudeckas TOBEPXHOCTb,

4 o0pa3yromue UIHHIPUYECKON 1 bubmuoreka [IOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKON https://m.edsoo0.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

bu6mmoteka IIOK
5 MOBEPXHOCTh, 00pa3yromiasi U OCh; MJIOIIA b 1
. . https://m.edsoo.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N3o0pakeHune MuIMHIpPa HA TUIOCKOCTH.

6 Pa3Béprka nununapa. CedeHus HUIMHIpA 1 bubmuorexa [IOK
(TUTOCKOCTHIO, MapauIeIbHON HUITH https://m.edsoo.ru/016e25eb
MEePIEHANKYISIPHON OCH IMJIMH]IPA)

Konunueckas TOBEpXHOCTH, 00pa3yrolue
. P Py bubmuoreka [{OK
7 KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIINHA 1
. https://m.edsoo.ru/c94ba09b
KOHUYECKOU OBEPXHOCTHU
8 Konyc: ocHoBaHue u BepInHa, 1 bubnmoreka [JOK




o0pasyroias 1 oCh; IIIOLAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

https://m.edsoo.ru/897dd3b2

bubnunoreka LIOK

9
OCHOBaHHS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxeHue KoHyca Ha MIIOCKOCTH.

10 Pa3Béprka konyca. CeueHust KoHyca Bu6muoteka [JOK
(TJI0CKOCTHI0, MapauIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIIUHY)

1 KomOunarus Ten BpamieHus u bubnnoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIA OKOJIO cephl;

12 cthepa, BlIMCcaHHAss B MHOTOTPAHHUK HIIH B bubmmorera [JOK

pa, p https://m.eds0o.ru/0b136158
TEJIO BpaIlEHUS

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWICTBA bu6mmoreka IIOK
00BEMOB TEI https://m.edsoo.ru/26a03fb7

bu6mmoteka IIOK

14 O0BéM HUIMHApPA, KOHyCa

TIOTHEPE, KORY https://m.eds00.ru/5513d87b
bubmmoreka IIOK

15 O0BéM mapa u miomagsb chepsl

P twas cep https://m.edsoo.ru/d189bde2
[TonoOHBIE TENIa B MPOCTPAHCTBE.
16 CooTHOIICHUS Memp HJII)O aIsIMU bubmorexa [IOK
. {[y e https://m.edsoo.ru/810cf1eb
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ

17 Kontponbhas pabota no remam "Tena bu6muoreka [JOK
BparieHus" u "O0bembl Te" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MII0CKOCTH U B IIPOCTPAHCTBE bubmmorexa [OK

P poctp https://m.edsoo.ru/5caefc1b
bu6 OK

19 CrioxeHue ¥ BBIUNTaHUE BEKTOPOB nosmorexa [

https://m.edsoo.ru/23f4f089




bu6nmmoreka [IOK

20 YMHOXEHUE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379eb
Pa3nosxeHne BekTopa 1o TpéM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [OK
p pamt. 1p https://m.edsoo.ru/a28fd74e
napajuiejenumneia
Pemmenue 3aay, CBSI3aHHBIX C
. . bu6nmoreka [IOK
22 MPUMEHEHHUEM TIPaBUJI ACUCTBUM C
https://m.edsoo.ru/5a827900
BEKTOpaMHU
7 KoopanHaTHO-BEKTOPHBII METO TPU bubmmoreka [JOK
pPELIEHUH T€OMETPUUECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOpAUHAT B
24 HPOCT icme Koopnunatel BpeKTo a buGnuorexa [IOK
POCTPAICTEE. ROOP pa. https://m.edsoo.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
)5 VYron mexay Bektopamu. CKalsspHOE bubnnorexa [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios MEX1y NPsIMbIMUA U bubmmnorexka HOK
IIJIOCKOCTIMU https://m.edsoo.ru/8efbe78e
7 KonTpomasHas padora no teme "Bektopsl u bubmmnorexka HOK
KOOPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenwue, 0600IIEHNE U
)3 crucremaTu3aiuys 3Hannii. OCHOBHBIC bubmuoreka [IOK
¢burypsl, paxTel, TEOPEMBbI Kypca https://m.edsoo.ru/1780baSd
TJIAaHUMETPUH
[ToBTOpeHnue, 0600IIeHNE U
79 crucremaTu3aiys 3Hanui. OCHOBHBIC bubmuoreka [{OK
burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IUTAHUMETPUH
30 [ToBTOpeHue, 0600IIeHNE U bubnmoreka [JOK




cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpEHME, 0000IICHUE U

https://m.edsoo.ru/7491efe0

31 cUcTeMaTu3anys 3HaHu|. 3agadu 1 buGnuorexa [IOK
https://m.edsoo.ru/4dffda97
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U
0 cucremaTtusaiuys 3Hanui. OCHOBHBIC 1 bubmuorexa [{OK
burypsl, paxThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
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cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBarh NOHATUSIMU: TOUKA, MPSAMAasi, IJIOCKOCTh
75 [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' TreOMETPUUYECKUX 3a7a4
73 OnepupoBarTh MNOHATHAMH: NApaLIEIbHOCTh W IEPHEHIAMKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccuuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yroJjl, TPaHU JBYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroJ ABYIrpaHHOIO yria, rpagycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BBIMYKJIBIH U HEBBITYKJIbII
. MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPaBUIIbHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, NpU3Ma,
. MPSIMOYTOJIBHBIN TTapajuieNenumes, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJs
73 kinaccuukauuu  (BBIMYKJIbIE UM HEBBIMYKJIblE  MHOTOI'DAaHHMKH,
. MpaBWIbHBIE MHOTOTPAaHHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaJiesIeune bl)
79 OnepupoBatb HNOHSATUSAMU: CeKy1as IJIOCKOCTB, ceueHue
. MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemartp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEIUYHH [0 00pasiam




7.14

WM aJIroputMam, IMPUMCHASA HW3BECTHBIC AHAJIUTHUYCCKUC MCETOAbI IIpH
peICHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCSA MTPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJld4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIUMUCA IIPAMBIMH, MCKIY HpﬂMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOHIAAsIMU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUSA B IIPOCTPAHCTBC, LHCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTH CHMMETPUHU (PUTYPHI
W3BnekaTb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, IPEACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI IJI1 pCICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpearnojJararomux HECKOJbKO HIaroB pCmiCHUs, €CJIN YCIOBUA

NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

IIpuMeHATH mpocTEHIIMe MPOrpaMMHBIE CPEICTBA U JIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKHU3HH, paCIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATH MONMyYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHATM3UPOBAThH pPeabHbIe
CUTyallud M NPHUMEHATb HU3YYEHHbIE MOHATHS B IIpOLECCe IOMCKa
peleHus MaTeMaTHYECKU copMyIupOBaHHON npooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJEIM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U
TeopeM, almapara ajiredpsl, pemarb NpakTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH
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6.14
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HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3ZBCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroil
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Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa
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IIpuMeHATs mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1
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IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC
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[TpuMeHsATH TOJIydeHHbIE 3HAHMUA Ha TpaKTHKE: aHaJIM3UpPOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHS B IIpoIEcce
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYallUU Ha SI3bIKE F€OMETPHH, HCCIEA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareopsl, pelaTh NPakTUYECKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousTne 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  aKCUOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3aumHoe  pacrnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajulefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MOpPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUyielIbHbIE MpsiMble B  [POCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXIy TMpsAMBIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIIOCKOCTEH: MapauienbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme nmpocTpaHCTBEHHBIE (UTYpHI HA TUIOCKOCTH: TETpa’p,

Ky'6, mapaiiCICImIiCa, IoCTpOCHUEC CceuyeHH I

7.3

7.4

[lepneHguKyISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPAMBIE MTapaJUIEIIbHbIE U NIEPIEHAUKYIISAPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON NEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIroJl MEXAYy IpPsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBI yTOJI, JMHEHHBIM Yroja JAByrpaHHoro yrna. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMsI (UTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
INPU3HAK  [EPHEHIUKYIAPHOCTH  ABYX  Iulockocted. Teopema o Tpéx
NEePHEHAUKYIISIPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mbl. [lapasuienenumnen, NpsMOyroibHbIA MapaIesIeIUIIe]]
U ero cBorcTia. [Iupamuaa: n-yroipHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUIA.
ONeMeHTbl Tpu3Mbl W nupamubl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IIOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IPaBWIIbHAs IIpU3Ma M IPaBWIbHAs IUPaMHUIA,

IpaBWIbHAs TPEyrojbHas MUpaMyUAa U MpaBUIbHBIN TeTpasrap, kyo. [lpencrasnenue




7.5

7.6

7.7

O MpPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJeKa’aAp u ukocayapyrue CeueHus

IMMPU3MBbI U TUPAMUIBI

CummeTpusi B TOPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUU B MHUPAMUJIAX, MapajuiesenuIenax, NpaBuibHbIX

MHOTI'OIrpaHHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH THPSAMOM MpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNUPAaMHIbI, TeOpeMa O IUIOLIaau

yceuénHoil nupamuabl. [lonstue 06 06béMe. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

6.1

6.2

I'eomerpus

[unmaapudeckas TOBEPXHOCTh, 00pa3yonue IWIHHIPUIECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON ToBepXHOCTH. LlumuHAp: ocHOBaHUS W OOKOBas IMOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON MTOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh M BEpIIIHHA
KOHUYecKkoi moBepxHocTu. KoHyc: ocHOBaHME M BepllnHa, oOpasyromias U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Codepa u map: UeHTp, paguyc, AMaMeTp, IIOIaab OBEPXHOCTH chepbl. Bzanmuoe
pacroyioxkeHue cepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TUIomaib
cepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka MumHApa 1 KOHyca
KomOuHanuu Ten BpalleHus W MHOTOTPAHHUKOB. MHOTOTPAaHHUK, OIMCAHHBIH
okoJ1o cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, HJIA TEJIO BpaIlEHHUS

[Tonsitne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NpPSMOYTOJIBHOTO Tapayvienenunena u cieactsus u3 He€. OO0bEM HWIMHIPA,

koHnyca. O0BEM 1mapa u mionaab cQepsl

6.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOWMIGHHUS  MEXKIY — IUIOMIASIMHU

MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

6.8

Ceuenust uunuHApa (MapajuleIbHO U MEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca




(mapanenbHOe OCHOBAHUIO U MPOXO/ASIILEE YepPE3 BEPILINHY), CEUECHUS 11apa

BeKTop Ha IINIOCKOCTH M B IIPOCTPaHCTBE. CrnoxeHrue W BBIYMTAHUE BCKTOPOB.

YMHO)eHue BekTopa Ha uucio. Pas3noxeHue BeKTopa 1o TpEM HEKOMIUIAHAPHBIM

09 BektopaM. IIpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHHUEM MTPaBWII JEHCTBUI ¢ BEKTOpaMHU
[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiimme 3amadyn B KOOpAMHATAX. YTod MeXay Bekropamu. CkainspHoe

IIPOU3BEICHUE BEKTOPOB. BBIUNCIICHUE YITIOB MEXAY NPAMBIMH U IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4

IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiembie TPeGOBaHNUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
NpoBepPseMoro OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMBbl CpeHero 0o1ero
TpeOoBaHus o0pa3oBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, ajlrOpUTMaMU pelIeHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHATHSMM: OIpe/elIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIOJIb30BAaTh METOJ, MAaTEMaTU4YeCKOW WHAYKLHNU;
IPOBOAMTH  JIOKA3aTEJIbHBIE pPAaCCY)XJIEHUS TpU pELIeHUH 3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCY)KIEHUH; yMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, IMOJAMHOXKECTBO, OINEpally Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
anmnapar Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUH U IIPU PELICHUN
3ajjay, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX NPEAMETOB; YMEHHE
ONepupoBaTh MOHATHAMU: Tpad, CBI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4
YMeHHe OnepupoBaTh MOHATUSAMU: HATYPAIbHOE YHCIIO, LEJI0€ YHCIIO,
2 CTEIEHb C LENbIM ITOKa3aTesieM, KOPEHb HaTypalbHOM CTEIEHH, CTEIICHb

C panOHaJIbHBIM IIOKa3aTciicM, CTCIICHb C JIEHCTBUTEIILHBIM




nokasareiaeM, Jorapupm 4YHUCIa, CUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTATOK II0 MOIYJIO, PAlUOHAIBHOE YHCIIO,
UppallMOHATIBHOE  4YMCIO,  MHOXXECTBA  HATypaJIbHBIX,  LIEJbIX,
pallMOHaIbHBIX, JEUCTBUTENIBHBIX YHCEN, YMEHUE HCII0JIb30BATh
IPU3HAKKU JIeIMMOCTH, HAaUMEHbUIMHA OOLIMI AenuTenb M HauMEHbIIee
oOuiee kpaTHOe, aNropuT™ EBKiIMIa Ipy pelIeHNH 3a/1a4; 3HAKOMCTBO C
pasIMYHBIMM ~ TO3ULUOHHBIMH  CHUCTEMaMM  CUHUCIIEHHs;  yMEHHE
BBITOJIHATh BBIUMCIICHUE 3HAUYCHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTeNeHsAMHU M Jiorapudmamu, npeodpazoBaHus IPOOHO-pallMOHAIBHBIX
BBIPQXCHUI; YMEHHME OIEpUPOBATH IMOHATUSAMU: I10CIENOBATEIbHOCTD,
apudmeTHuecKas nporpeccus, reomMeTpuyecKas nporpeccus,
OeckoHeYyHO yOBIBaroIIasi TE€OMETpPHYECKass MpoTpeccusi; yMEHHue
3aJ]aBaTh MOCIIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyJI; yMEHHME ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YMHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3allUCU  KOMIUIEKCHBIX uucen (reoMeTpuyecKas,
TPUTrOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu@meTnyecKkue AEUCTBUS € KOMIUIEKCHBIMU YHCIaMH; I[PUBOAUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I"IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHHe onepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHCHUH U HEPABEHCTB, PABHOCWIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME peEIlaTb ypaBHEHMUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEILATH
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C NIApaMETPOM; IPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMAaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHne omnepupoBaTth MOHATUSAMH: (QYHKIWSA, YETHOCTH (DYHKINH,
MEPUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GbyHKIIMHA, SKCTpeMyM (YHKIIUU, HAaHOOJbIIee M HAaUMEHbIIIEEe 3HAYCHUS
(GYHKIIMM HA TPOMEXKYTKE, HeTIpephIBHAS (PYHKIIMS, aCUMIITOTHI Tpaduka

GbyHKIMM, TepBasi U BTOpas MPOU3BOJHAS (DYHKIMHU, TEOMETPUUECKUN U




(UBUYECKUN CMBIC TPOW3BOJHOM, TIEpPBOOOpa3Has, OINpeACIEHHBIN
MHTETpal; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QYHKIUH, yMEHHE
BBIUUCIISATh  TPOM3BOJHBIE CYMMBI, IIPOM3BEICHHS, YacTHOTO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKINW; yMEHUE HAXOIUTh IMPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIIUH;
YMEHHE UCIOIb30BaTh MPOU3BOIHYIO JUIsl HCCIeNOBaHHUA (DYHKIUH,
HAXOJUTh HAWOOJBININE M HAUMEHBININE 3HAYCHUS (YHKIUH; CTPOHTH
rpauKu MHOTOWJICHOB C HMCIIOJIb30BAaHUEM ammapara MaTeMaTHYecKOTro
aHalM3a; NPUMCHATh TPOU3BOJHYIO JUISl HAXOXKICHHS HAMITY4IIEro
pemiCHusd B HNPHUKIIAJAHBIX, B TOM YHCJIIC COHUAIbHO-DKOHOMHWYCCKUX U
bu3nUecKux 3a/1a4ax; HaXOJUTh TUIOMAIN U 00BEMBI (PUTY C TIOMOIIBIO
HHTCrpaia;, NpuBOAUTL HNPUMEPLI MAaTCMATHUYCCKOIO MOJCIIMPOBAHUA C

noMouibio AuddepeHnanbHbIX YypaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk QyHKIMH, oOOpaTHas
GyHKIUSA, KOMIO3UIMS (QYHKIMH, JTUHEHHas (yHKIUS, KBaJIpaTHdHas
byHKIMS, panoHaibHas byHKIHS, cTeneHHas byHKIHS,
TPUTOHOMETpHYECKHEe  (PYHKIHMH, OOpaTHBIE TPUTOHOMETPUYCCKHE
byHKIIMYM, TOKa3aTenbHAas U Jorapupmuueckas (yHKIUU; YMEHHUE
CTpOUTh TpadUKH HM3YYCHHBIX (PYHKIIMA, BBITIOIHATH NPEOOpa3oBaHUs
rpaduKoB (YHKIIHHI, UCTIONB30BaTh TpadUKU JIsl U3YUEHUs MPOILIECCOB U
3aBHCHMOCTEH, TIPH PEIICHUU 3a/1a4 U3 JIPYIHX YICOHBIX NPEIMETOB H
3aJa4 U3 pealbHOM KU3HU; BRIpAXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; WCIOJB30BaTh CBOMCTBA © rpadukd (QYHKIUH s
pellieHusl ypaBHEHUH, HEPABEHCTB U 33/1a4 C MMapaMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pELIICHUN YpPaBHEHHU,

HEPAaBCHCTB U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3aJa4d pa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABW)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJOBAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPABIONOAOOHOCTh PE3yIbTAaTOB; yMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIENOBATh IIOCTPOEHHBIE MOJCIHM C HCIOJIB30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT




VYMeHHe onepupoBaTh MOHATHAMHU: cpeJHee apudmMeTHnieckoe, MeraHa,
HauOoJpIllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEPCHs,
CTaHJAapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE W3BICKATh,
MHTEPIPETHPOBATh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMIax, Ha
JauarpamMMax, rpadukax, OTpakarollyto CBOHCTBA PEAIbHBIX MIPOIIECCOB U
SIBJICHUIA; TIPEJICTABIIATH MH(POPMALIHIO C TIOMOLIBIO TaOIHIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4Yeckux METOJAOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONMIOACHUS C TIIOMOINBIO JUarpamm

pacceuBaHus U JINHEWHOU Perpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIyYalHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSTHOCTb CIy4yallHOro COOBITUS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIIOJB30BAaHUEM TIpadUUecKuX METOJIOB; IPUMEHSTH
(bopMynbl CIIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEpOSTHOCTH, (popmyny bepHyum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBAThH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpelelieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOoe OXXHUJaHHWe, AMCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BeNMYUHBI, (YHKIUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3ajJay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX 4YHCET,
METO/IBI BBIOOPOYHBIX HWCCIIEAOBAaHUI; YMEHHE TPHBOIAUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE OTIEpUPOBATh MOHSATHIMH: COYETaHUE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO TepecTaHOBOK; OMHOM HploTOHaA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroJl,
JIBYI'PAHHBIA YrOJ, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MPSMBIMH, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY

MMPpAMBIMH, PACCTOAHNUEC MCKAY IIJIOCKOCTAMU,; YMCHHUE UCIIOJb30BaTh IIpH
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pelIeHnn 3a1a4 u3ydeHHble (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIETO MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'e€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMHU MPAKTUYCCKUC 3a1a4YN

YMeHue onepupoBaTh MOHATHUSAMH: IJIOHIAAs (GUTyphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPABIJIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumen, Npu3Ma, NUpamuaa, (urypa u MOBEPXHOCTH
BpallleH!s], HWIMHAP, KOHYC, Iap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU TNHPaMH[bI, TPU3MBIL, KOHycCa, IMIMHApa, 00BEM Kyoda,
HPSMOYTOJBHOTO Mapayljieenunesa, MTUPaMHIbl, MPH3MBI, IMIHHIPA,
KOHYCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsI KOHYcCa M IWIMHJpA,
napajulelibHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs chepbl, OUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BPAICHUS, UX CEUYCHUS, B TOM YHCJIE C TOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yYMEHHE NMPUMEHSATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO
(bopMynHpOBaThH OMpEeNICHUs] U3y9aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI
0 CBOICTBaxX W MpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
ONpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccuukamuoo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOMUMBIC OMOJHHUTEIIBHBIC

MMOCTPOCHUS

YMeHne omnepupoBaTh TMOHSTHSAMHU: JIBIDKEHHE B  TMPOCTPAHCTRBE,
NapajuieIbHbIi MEPEHOC, CUMMETPUSI HA MJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOM00Ms, MOJOOHBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHBIE U MOJOOHBIE (UTYpBI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOIB30BaTh T'€OMETPUYECKHUE OTHOIICHUS
IpU pElIeHWH 3a7a4; HaXOJUTh T€OMETPUYECKHE BETUYMHBI (IJIMHA,
yroj, IJIomanas, O0BhEM) TPU peIIeHUH 3a7ad U3 JPYruX ydeOHBIX
MPEAMETOB U U3 PEAIbHOW KU3HH; YMEHHE BBIUYUCIATH T€OMETPUUYECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAAL TTOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (DOPMYIBI M METONbI, B TOM 4YHCIE: TUIOMAIb
MMOBEPXHOCTH MHUPAMUBI, IPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAIs chepsr,
00BEM Ky0a, TPSIMOYTOJBHOTO MapajulesienuIieaa, MHPaMUJIbI, TPU3MBI,
IWINHApPA, KOHyCa, IMapa; YMEHHE HaXOAWTh OTHOIICHHE OO0BEMOB

noJ00HBIX (uryp
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YMmenne ONCpHUPOBATH MOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAWHAT,
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BEKTOP, KOOPJIMHATHI TOYKH, KOOPIWHATHl BEKTOpa, CyMMa BEKTOpOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3J0XKEHHE BEKTOpa Mo 0a3ucy,
CKaJIsIpHOE TPOU3BENICHUE, BEKTOPHOE TIPOU3BEACHHUE, YrOJl MEXIY
BEKTOPAaMU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPIMHATHBIN METOJ
JUISL pelIeHUs] TEeOMETPUYECKHMX 3aJad M 3aJad Jpyrux y4eOHbIX

MPEIMETOB

YMmenue BbIOMpaTh MOIXOSAIIUAN METOX Ui pPEIICHHS 3a/1auu;
[IOHVMMAHHWE 3HAYMMOCTM MAaTEMAaTHMKM B W3YYCHHU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SIBJIECHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHMCKOM M  MHPOBOH

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1o Panyonanenple  uuciaa. OOBIKHOBEHHbIE U JE€CATUYHbBIE JpOOM, IIPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaldbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKuMu
' KOPHSIMM HaTypaJbHOU CTEIICHH
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM IT0Ka3arenaeM. CBoHCTBa
' CTEIICHU
s CuHyC, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynable U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHble  4ucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BBIUMCIICHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUJIKA U OLIEHKA
pe3yabpTaTa BEIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHainbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS
2.5 Ienbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHLIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIM
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. Hambomblnee W HauMeHbIllee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM U IefdbIM Ioka3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX GYHKLINH
[TpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTb U
4.2 IKCTpeMyMbl. HaxosxaeHne HauOONbIIero U HauMEHBIIET0 3HaYeHUsS (YHKIWU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, Onepaluy HaJi MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. [Toypounsie pa3zpabotku no reometpuu.10 ki. H.H. Kynpuna.
M:IIpocsenienue; 2021

2. Iloypounsie pa3padotku no reomerpuu. 11 kmacc B.A. Sposenko. M:
[Ipoceemienne, 2019

3. I'eomerpus 10-11. 3agaun n ynpaxHEHU Ha TOTOBBIX yepTexax. E.M.
PabunoBuu. M:Mnekca.2021

4. I'eomerpus. Juaakrudeckue matepuansl. 10 k1. b.I'. 3uB.
M:IIpocsenienue. 2025

5. T'eometpusi. unaktuueckue marepuansl. 11 k. b.I'. 3uB.
M:IIpocsenienue. 2024

6. 'eomerpusi. Camoctositenbubie padboThl. 11 kiace. M.A. Nuenckas. M6
[Tpocsemienne. 2023

7. I'eomerpust. Korrpoasabie padotsl 10-11 kmaccel. M.A. MnbueHckas. M:

[Tpoceemienne.2024



8. YHuBepcaiabHbIil MHOTOYpPOBHEBBINM cOOpHUK 3a1a4 10-11 knaccer. 1.B.

SAmenko. M:IIpocsemenune.2025

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
1. POII

2. Yuu.py

3. dKnacc

4. Skysmart

5. Mos mkoia



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT B42744713762551194213577786349843698199248870619
Bnapgeney YepHosa CeeTnana H0pbesHa

OeicTevTened C 28.09.2025 no 28.09.2026



http://www.tcpdf.org

		2025-10-10T21:50:56+0500




