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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€OMETPHH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4enoBeka. OpHeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  AEUCTBUTENBHOCTH.  OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



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 OCO3HAHUE €€ 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 aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMupoBaHUE€ YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



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.

OcHoBHBIE cozepikarelibHble 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 MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4yaroluXcs, pacuiupss U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reomerpun orBoautcs 2 yaca B Henenro B 10 kitacce u 3 yaca B
Hezaento B 11 kiacce, Bcero 3a qBa roga ooyuenus - 170 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, 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
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; YrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenune/; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: MEPIEHIUKYJIAPHBIC MPSMbIC B
IPOCTPAHCTBE, MpSMbIE IMMApAJUICNIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOH
NEPHEHANKYJIIPHON IUIOCKOCTU. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYrpaHHOIO  yIJa.
[lepneHaMKyIIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl HAa  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpHU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIOCKOCTEN. TeopeMa o TpEX MEepIEHINKYJIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJNEeMEHThl TOpu3Mbl U nupamuabl. [IpaBuibHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs TNHPAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpa3yroriue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMAAhr OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIlEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO Tapajuiesnienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 11apa u miaomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B nipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUUA C BekTopamu. I[IpsAmoyronpHas 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 PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHcKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrt W peannu3oBbIBaTh COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI;



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHHUSI
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpefbl, IUIAHUPOBAHHMS TIOCTYIKOB U  OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTEeMaTHYECKOH HayKH Kak cQepbl UYelIOBEUECKOH JeATeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHINBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYJlCamweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue AecTBU:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNCHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIBbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

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

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TIPOBOAWTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3INYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwle Oelicmeus, obecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pactpeaessaTh BUAbI padoT, JOroOBapHUBaThCA, 00CYKAATh MPOLECC
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 JPYrUMHU UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIbHOW peduiekcuu Kak OCO3HaHUs
COBEPILIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSIMU: MAPAICTBHOCTh M EPIICHIUKYIAPHOCTD MPSMBIX
Y TIJIOCKOCTEHN.

KnaccudpunmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIBIMI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJljIeNIeuIe]l, KyoO).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JUiA
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIBb3YSl METOJ CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHATUTHYECKHE METOAbl TpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICEHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEJIMYMH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKHE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHN (PUTYPBI.

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

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoiuX HECKOIBKO IIAaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

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

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MCCIEAOBaTh I[OCTPOCHHBIE MOJCIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

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

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBath B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXY IUIOIMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (GUTyppl OT PYKH W C TPUMEHEHHEM MPOCTHIX
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 T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYI0 Ha YepTekKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IprMeHATH MPaBUIIO NTapajuIeNICIUIEAA.

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

Haxonuts cyMmMy BEKTOPOB M MIPOU3BEAECHHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IAroB PEMICHHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XX/ICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WK ajirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBOoAMTE NpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHbBIC
CUTyallud W IIPUMEHATh W3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEIOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI M TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBI3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMBIE U TIIOCKOCTH B POCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMH 0 https://m.edsoo.ru/1¢209¢37
bubmmoteka [IOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmuotexa [JOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubmmorexa [IOK
p ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
I Tena ppaierus 31 https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 16 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 27 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHuEe, 0600IIEHNE, )3 | bu6mmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

OCHOBHBbIE MIOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1300pakeHNs Ha PUCYHKAX:
1300pakeHus MII0CKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

IlonsTus: MepeceKaromumecs
IIJIOCKOCTH, IEPECCKAroIIUECA IpsAMan
" IJIOCKOCTb

[TonsaTHA: nepecekarommecs

IIJIOCKOCTH, IEPECCKAOIINECCA IpsAMan
" IJIOCKOCTb

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIEKTPOHHbBIE

uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

https://m.edsoo.ru/14467518

https://m.edsoo.ru/9f4eae31

https://m.edsoo.ru/ae56ad45

3HAKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHNe MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
yepTekax

https://m.edsoo.ru/58a8729a

HauanpHabie cBenenus o kyoe u
MApaMHJIe, UX Pa3BEPTKU H MOJICITH.
CedeHus MHOTOTPaHHUKOB

https://m.edsoo.ru/c4373c¢37

HavanwsHbie cBeeHNs 0 KyOe u

https://m.edsoo.ru/bbc413dc




NUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

ITonsatue 06 akCHOMaTUYECKOM

IIOCTPOCHUHU CTCPECOMETPHU: AaKCUOMBI
CTEPCOMETPHHU U CICACTBUA U3 HUX

https://m.edsoo.ru/9cfc3f4f

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

https://m.edsoo.ru/daSbd46b

10

11

12

13

TToustue 00 akKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

[TonsTre 06 akCHOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3anMHOe pacnonokeHue npsMbIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapajuleJIbHbIE U CKPEILUBAIOLIUECS
IIpsIMBIE

[TapauenbHOCTh IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:!
NapajuleIbHbIC NPSIMBIE B
IIPOCTPAHCTBE; MapaUIEIIBHOCTD TPEX
MIPSMBIX

[TapauienbHOCT IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:!
[TapaienbHOCTh IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/c2e97ba7

https://m.edsoo.ru/lac7f137

https://m.edsoo.ru/2afalf36

https://m.edsoo.ru/1977a523

https://m.edsoo.ru/aa63833

14

Vw1 ¢ COHaIlpaBJICHHBIMHU

https://m.edsoo.ru/a78748f6




CTOpOHAaMH

VYros Mexay IpsMBIMU B

15 https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
Yroa mex

16 FOT MENY TIPAMBIMI B https://m.edsoo.ru/aa7a8f5c
MIPOCTPAHCTBE
[TapannenbHOCTh MIOCKOCTEH:

17 P https://m.eds00.ru/26631b26
napauieNbHbIe MII0CKOCTH

18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH https://m.edsoo.ru/34d5b9%ec
[Ipocreiinme mpocTpaHCTBEHHbBIE

19 (GUrypHI Ha IIOCKOCTH: TETPAdIP, https://m.edsoo.ru/e9ba9c7d
Ky0, mapasiesenurnen

20 [Toctpoenue ceueHuit https://m.edsoo.ru/653b13cb

21 [Toctpoenue ceuenunit https://m.edsoo.ru/72ece97d
KonTponbHas pabota mo Teme
HH

22 PAMPIC H TUIOCKOCTH B https://m.edsoo.ru/f6438b9b
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IJIOCKOCTEN"
IlepnieH IUKYIAPHOCTD NPSMOU U

23 IUVIOCKOCTH: IEPIICHANKYJIIPHBIE https://m.edsoo.ru/a714£338
MpsIMBbIE B IPOCTPAHCTBE
IT € napasuie e

24 PAMBIC TAPATICHBHAC 1 https:/m.edsoo.ru/ed4f4dS3
MEePHEHUKYISIPHbIE K MITIOCKOCTH
IT

25 PAMBIC Tapa LTEILHBIE 1 https://m.edsoo.ru/25¢8fdds
MePIEHIUKYISIPHBIE K TITIOCKOCTH
[Ipu3Hak nepneHANKYIIPHOCTH

26 p . PHCHARYIAD https://m.edsoo.ru/f28e19f5
MPSIMOM M TIOCKOCTH
[Ipu3nak nepne oc

27 PHSHAK HEPHICHAMKYIAPHOCTH https://m.edsoo.ru/32a7debe

IIPSIMOM U TNIOCKOCTHU




28

29

Teopema o npsimoit
MEPIEHANKYISIPHOMN NIJIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISIPHOM MJI0OCKOCTH

https://m.edsoo.ru/4ea85ec3

https://m.edsoo.ru/d9533342

30

31

32

33

Teopema o npsamon
MEPIEHANKYISIPHOMN NIJIOCKOCTH

[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Hepl’[eHI{I/IKy.]'IHp M HAKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO ITIJIIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

[lepneHquKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTostHue OT NMPSMOM 10 MIIOCKOCTH

https://m.edsoo.ru/1556888b

https://m.edsoo.ru/3bb9d2b9

https://m.edsoo.ru/6fa81822

https://m.edsoo.ru/c456dcf7

34

[IepneHquKynsp U HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IMIIOCKOCTH

https://m.edsoo.ru/5ad7c883

35

36

VYTIIIBl B IPOCTPAHCTBE: YIOl MEXIY
MIPSIMOM M TUIOCKOCTBIO
JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria

https://m.edsoo.ru/5527feed

https://m.edsoo.ru/6¢ce6ff8c

37

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

https://m.edsoo.ru/1e7c28bf

38

[lepneHuKyYISIPHOCTD MIOCKOCTEM:
IIpU3HaK NEPIEHAUKYIIPHOCTH IBYX
IJIOCKOCTEHN

https://m.edso00.ru/7895d29¢

39

IlepneHqUKyYISAPHOCTD MIJIOCKOCTEM:

https://m.edsoo.ru/7271c12f




40

MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IJIOCKOCTEMN

[leprieHAMKYASAPHOCTD MIOCKOCTEM:
MIPU3HAK MEPIEeHIUKYISIPHOCTU ABYX
IJIOCKOCTEH

https://m.edsoo.ru/5b6673a4

41
42
43

TeopeMa 0 TpEX NepHeHANKYIIApax
Teopema o TpEX NMepreHAUKyIIpax

TeopeMma 0 TpEX nepHeHANKYIIApax

https://m.edsoo.ru/8de5a9¢7

https://m.edsoo.ru/cca2833d

https://m.edsoo.ru/22caf7be

44

45

46

47

48

KontposnbHas pabora o remam
"IlepnieH IUKYISIPHOCTD MPSAMBIX U
mockocTeil" u "YTibel MeX1y
MPSIMBIMU U TUIOCKOCTSIMU"

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
BBINTYKJIBIE U HEBBINTYKJIBIE
MHOTOTPAaHHUKHU; pa3BEPTKA
MHOTOTPAHHUKA

IIpu3ma: n-yrosibHas Ipu3Ma; TpaHu U
OCHOBAHUS IIPU3MBL; IIpsIMast U
HaKJIOHHAs MTPU3MBIL;, OOKOBast U
TOJIHAsl TOBEPXHOCTh PU3MBI

[Tapamtenenunen, NpsAMOYTrOJIbHBII
NapajuleJIeuIe]] U €ro CBOMCTBA
[Inpamua: n-yroiapHas nupaMua,
I'PaHU U OCHOBAHUE ITUPAMUBL;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
MIApaMU/Ibl; IPABWIbHAS U yCEYEHHAs
nupamuia

https://m.edsoo.ru/1b323{77

https://m.edsoo.ru/f12f4edd

https://m.edsoo.ru/d7ebd54e

https://m.edsoo.ru/f58ac2de

https://m.edsoo.ru/36389a9b




49

[IpaBUIbHBIE MHOTOI'PAaHHUKHU:
MIOHATHE MTPaBUIIBHOIO
MHOTOTpaHHUKA; IPABUJIbHAS [TPU3Ma
U IIpaBUJIbHAS IUPaMU/a; paBUIbHAs
TpeyrojbHas nupamuaa u
MIPaBWIbHBIN TeTpadip; KyO

https://m.edsoo.ru/1ed67d9b

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/e3a23c2c

https://m.edsoo.ru/bd46185f

52

53

54

Brruncnenue 31eMEHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOY ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOLIAJb OCHOBAaHUM,
TeopeMa 0 OOKOBON MOBEPXHOCTU
MIPSIMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTU IIPABUIILHOU
MMpaMH/Ibl, TEOpEMa O IIoLIaIn
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTAPAMMIBI

https://m.edsoo.ru/3c28c528

https://m.edsoo.ru/aSed7546

https://m.edsoo.ru/a229cb6f

55

KonrponsHas pabora no Teme

https://m.edsoo.ru/e84d9cef




"MHuororpaHHuku"

56 [TonsiTre 06 00BEMe 1 https://m.edsoo.ru/1ba674d8
57 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/e63cb619
58 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/128cc5df
59 O0BEM TUPaMUTBI 1 https://m.edsoo.ru/3e45e6dd
60 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/39a416b6
61 O0BEM pu3MBI 1 https://m.edsoo.ru/a3bffb57
62 O06BEM TPU3MBI 1 https://m.edsoo.ru/abalb56¢c
63 O0BEM pu3MBI 1 https://m.edsoo.ru/6ffc8623
64 KOHTI,?OHLHM paGora o Teme 1 https://m.edsoo.ru/1a826542
"O6bEMBI MHOTOTPAHHUKOB"
[ToBTOpenue, 0600IICHNE
65 CHETEMATHEAIITE SHAHHH. 1 https:/m.edsoo.ru/63¢1£766
[Toctpoenue ceueHui B
MHOTOTpaHHHUKE
[ToBTOpEeHue, 060061IEHNE
CUCTEMAaTH3aIIHsI 3HAHHH.
66 DEIMHCICHIE PACCTOMHMI: MEKAY 1 https:/m.edsoo.ru/d219ddbo
JIBYMsSI TOUKaMH, OT TOUKH JI0 MPSMOiA,
OT TOYKH JI0 TJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast koHTpopHAs paboTa 1 https://m.edsoo.ru/1129561e
IToBTOpenue, 0600IIEHNE
CUCTEMAaTH3aIIHsI 3HAHWH.
68 Beramcnenne yrios: mesy 1 https://m.edsoo.ru/b44e7673

CKPEIIMBAIOIIUMHUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEXKIY




IIJIOCKOCTAMUAN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
0
Jl:;n Tema ypoxa Beero Kontpoabubie IIpakTuueckue i[:;'?eﬂl/lﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr

Cdepa u map: ueHTp, paauyc,

1 JUaMETP; IJI0LIAAb [IOBEPXHOCTU 3 https://m.edsoo.ru/e6a58a2c
chepsl
BsanmMHuoe pacrionoxxenue chepsl u

2 IUIOCKOCTH; KacaTellbHas IJIOCKOCTh 3 https://m.edsoo.ru/8a7eb42e
K chepe; ruromaas chepol

3 H30bpakenne chepel, mapa Ha 3 https://m.edsoo.ru/f1e6a34a
mwiockoctu. CedeHus mapa
Hunuaapudeckas MOBEPXHOCTb,

4 00pasyIOUIHE WHIHIAPHICCKOR 2 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTH, OCh IIUJIMHIPUUECKOM
MMOBEPXHOCTHU
[Hunwaap: ocHOBaHUS U OOKOBas

5 OBEPXHOCTS, 0GPAsyIOLIAs 1 0Ch; 4 https://m.edsoo.ru/fcf68351
IIJI0INAIb OOKOBOM M IMOTHOM
MMOBEPXHOCTHU
N3obpakenue muimHapa HA
IJTOCKOCTH. Pa3BépTka mumHapa.

6 Ceuenus MIMHPA (TIOCKOCTHIO, 1 https://m.edsoo.ru/666ebad5
napajuienbHON UITN
MEPICHIUKYIIPHOU OCH IIUIUHPA)

7 Konunueckas moBepxHOCTb, 2 https://m.edsoo.ru/f91757b4




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHMe U BeplInHa,
oOpa3ymollas 1 och; IJI0Ab
OOKOBOW M IMOJTHOM IMMOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pasyrouue u
BBICOTA; OCHOBaHUs U OOKOBast
MIOBEPXHOCTh

https://m.edsoo.ru/fc7babab

https://m.edsoo.ru/adbfccfd

10

N3o00paxeHune KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIOCKOCTBIO,
napajuieIbHOW OCHOBaHHIO, U
IUIOCKOCTBIO, MPOXOIAIIEH uepes
BEPLLIUHY)

https://m.edsoo.ru/26¢49378

11

KomOunamus ten BpareHus u
MHOTOT'PAHHUKOB

https://m.edsoo.ru/9cffd6f3

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; chepa, BOUCaHHAs B
MHOTOTPaHHUK WU B TEJIO
BpallleHUs

https://m.edsoo.ru/52fe59¢c6

13

14

ITonsatue 00 00BéMme. OCHOBHEIE
CBOIICTBA 00BEMOB TEN

O0BEM UIHHIIpa, KOHYyCa

https://m.edsoo.ru/49a2fc48

https://m.edsoo.ru/951324a7

15

16

OO6béM mapa ¥ miomaiab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOTHONICHUS MEXKTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU

https://m.edsoo.ru/3c663del

https://m.edsoo.ru/7a7c3f85




MOIOOHBIX Te

KonrponsHas pabora mo remam

17 https://m.edsoo.ru/17bb757e
"Tena Bpamenus" u "O0bembl TEN"

18 Beirop Ha mocKocti 1 e https://m.eds00.ru/72669d66
MIPOCTPAHCTBE

19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB https://m.edsoo.ru/11blccSe

20 YMHOKEHUE BEKTOPa Ha YUCJIIO https://m.edsoo.ru/ec1f9d28
Paznoxenune BekTopa 1o Tpém

21 HEKOMILJIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/81213f3b
[IpaBuino napamienenumnena
Pemenue 3aa4, CBSI3aHHBIX C

22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C https://m.edsoo.ru/ca866867
BEKTOpaMH
KoopanHaTHO-BEKTOPHBINA METOT

23 IIpY PELIEHUH F'€OMETPUUECKUX https://m.edsoo.ru/1de2{f88a
3a1a4
[IpssMmoyronbHas cucrema

24 KOOPAMHAT B HIPOCTpanetbe. - https://m.edsoo.ru/75b6861
Koopaunats! BekTopa. IIpocreiimue
3a/1a4yd B KOOpAMHATaxX

25 ¥TOM MLy BEKTOPAMH. https://m.edsoo.ru/d5226d23
CkanspHOe MPOU3BEICHNE BEKTOPOB

26 Beramcrerne yrion Mexay https://m.edsoo.ru/6b228fce
MPSIMBIMU U TUIOCKOCTSIMHU
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPJMHATHI B https://m.eds00.ru/373492¢3
npocTpaHcTae”

28 [ToBTOpeHme, 0600IEeHNE U https://m.edsoo.ru/339a84dd




29

30

31

cucreMaTusanus 3Haguii. OCHOBHEBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IJITAHUMETPUU

[ToBTOpEeHME, 0000IIEHNE 1
cucremMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cUCTeEMAaTH3anus 3HAaHUH. 3a1a4uu
IJIAHUMETPUHU ¥ METOJIBI X
penieHus

[ToBTOpeHUE, 0600IICHNE 1
cUCTeEMAaTH3anus 3HAaHUH. 3a1a4uu
TUTAHUMETPUHU U METOJIbI UX
peuieHus

https://m.edsoo.ru/71d2d412

https://m.edsoo.ru/1bc556df

https://m.edsoo.ru/117a7f57

32

[ToBTOpenue, 06o0IIEeHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepeOMETPUH

10

https://m.edsoo.ru/95e5e946

33

34

Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIlus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.edsoo.ru/a66a7dc2

https://m.edsoo.ru/ff93611f







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, MPSAMast, IIIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEJCTBUS U3 HUX NP PELIECHUU
’ rEOMETPUYCCKHX 3314
73 OmnepupoBaTh MOHATUSAMH: MAPAUIEIBHOCTh U MEPIEHIUKYISIPHOCTh
’ IPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSMU: JABYTPAHHBIM yroJl, TpaHU JBYI'PAaHHOIO YIIa,
7.5 peOpo ABYrpaHHOIO yria, JUMHEWHBIH yroj ABYIrpaHHOIO yria, rpaaycHast
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh MOHATHUSMHU: MHOTOI'DAaHHMK, BBITYKJIbI M HEBBITYKJIbIH
’ MHOTOI'PaHHUK, 3JIEMEHTbl MHOT'OTPaHHUKA, IIPABUJIbHBIA MHOIOI'PaHHUK
77 PacniozHaBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHMpaMuja, MpusMa,
’ MPSIMOYTOJIbHBIN Napajuieenunes, Kyo)
KnaccudunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
78 KJaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBI,
TapajuieTIeTUIIe bl )
79 Onepuposatb HNOHATUSAMH: CeKyIas IJIOCKOCTB, CEUEHUE
’ MHOTOTPaHHUKOB
710 OOBACHATh  NPUHIMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIIOJIB3YSI METO/] CIIC/IOB
Crpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CII€JOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXO0XJIEHHE T€OMETPHUUECKUX BEIMUYUH 0 oOpa3iam
WIM aIropuT™MaMm, MpPUMEHss WM3BECTHbIE aHAJIUTUYECKHUE METOJNbl IpH
7.12 pELIEHUH CTaHJAPTHBIX MAaTeMaTUYECKUX 3a1ad Ha BBIYUCIICHUE
paccTosHUN MEXy IBYMS TOYKAMH, OT TOUKH /0 MPSIMOM, OT TOUKH 10
IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMU
713 Pemrare 33124 Ha HaXO0XJIEHHE T€OMETPHUUECKUX BEIMUYUH 0 oOpas3iam

WK aJIropuTMaM, IMPUMCHASA HW3BECTHBLIC AHAJTIUTHUYCCKUC METOJbI ITIPpH




pEelIeHUN CTaHJAPTHBIX MAaTeMaTHYECKUX 3a/ad Ha BBIYMCICHUE YTJIOB
MEXIY CKPEIIMBAIOIIUMUCA TPSMBIMH, MEXAY MPSIMOW U IJIOCKOCTHIO,
MEX1y TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Boruucisate 00bEMBI M IUIOMIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHEeHHEeM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKITY IJIOIAISIMU MOBEPXHOCTEH, o0BEMamMu M0TI00HBIX
MHOI'OTPaHHUKOB

7.16

7.17

OnepupoBarh MOHATHSMH: CUMMETPHsSI B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[IpumensaTs reomerpuueckue (GakThl I PElICHUs CTEPEOMETPUUYECKUX
3a/1a4, MPEeIoiaraloliuX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU opMme

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA W JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4

7.20

HpI/IBOI[I/ITL IIPpUMEPBbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIPHUPOAC U
JKU3HH, PpaCIIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MIPAKTHKE: aHAIU3UPOBATh pealibHbIC
CUTyallud M TPHUMEHATh HU3YyYEHHbIE MOHITHS B TIpOIECCe MOMCKa
pelieHus MaTeMaTHYeCKU chopMyITupPOBaHHOI POOJIEMBI,
MOJIETTUPOBAaTh pealbHbIC CUTyallMH Ha SI3bIKE T€OMETPUH, HCCIIEI0BATh
MOCTPOCHHBIE MOJIEJIM C WCIOIH30BAHUEM T'€OMETPUUYECKUX IMOHATUU U
TEeOopeM, arrmapara ajareopbl, penaTh MPaKTHYECKUE 3a]1a4H, CBSI3aHHBIE C
HaxO0XJICHUEM r€OMETPUUECKUX BEIIMYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: UIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 HWIMHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb,
’ oOpa3yromue KOHMYECKONM  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh TOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI04, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHHUs,
' T€OMETPHUECKUX TEII C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHMCaHHBIM B cdepy u
6.7 OTHCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJIO
BpallleHus
6.8 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASIMU TIOBEPXHOCTEH W
’ 00BEMaMU ITONOOHBIX TEN
6.9 N300paxkaTh n3ydaemble QUTYpHI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpallleHus
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOPa3OBHIBATH HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHsTh TEOMETpHUYECKHE (aKTHI JUTSI PEIICHUsT CTEPEOMETPHUYECKUX
6.12 3aja4, MpEeANoJaramluX HECKOJIbKO IIaroB PpEeUIeHMs, €CIU YCIOBHUS
NPUMEHEHHS 33JJaHbl B SBHOH Qopme
6.13 OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
BbInonHAT ASWCTBUS CIOKEHHsSI BEKTOPOB, BBIYMTAHUS BEKTOPOB MU
6.14 YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMHU CBOICTBaMHU OHH
o0nagaroT
6.15 [IpuMeHATh MpaBUIIO MapaJUIENICIIUIIEA ITPU CIIOKEHNUN BEKTOPOB
6.16 OnepupoBaTh MOHATUSAMH: JI€KaPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,




BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJsipHOE TPOU3BEIACHHE BEKTOPOB,
KOJUTMHEApHbIE U KOMITJIAHAPHBIE BEKTOPBI

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENEHUE BEKTOpa Ha YUCIO, Yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

6.19

3a,HaBaTB IIJIOCKOCTh YpaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

PemraTs HpOCTCﬁI.HHC rCOMCTPUYCCKUEC 3aJadd Ha JI[PUMCHCHHUC
BEKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemiats 3agadd Ha A0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIIICHUM U
HaxXO0XXIACHUC I'COMCTPUUCCKHUX BCIUYHUH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOABI npu peUICHUN CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATs mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKaI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,Z[I/ITB MNPpUMEPBLI MATEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIPpUPOAC U
JKHU3HH, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TIOJNyYCHHBIC 3HAHUS HA TMPAKTUKE: AHAIU3UPOBATH
pealbHbIE CUTyallud W TPUMEHSITh HM3YUYCHHBIC TOHSTHS B IPOIIECCE
MOKMCKA pEIIEHUS MaTeMaTHYeCKd COpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJIMPOBATh pealibHble CUTYAIllMU Ha SI3bIKE T€OMETPHH, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C UCIOJIH30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpbl, pemaTh NPakTUYeCKUe 3aauu, CBSI3aHHBIE C
HAXO0KJICHHEM F€OMETPUUYECKUX BEIUYUH




ITPOBPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomeTpus

7.1

OcHOBHbBIE MOHATUS CTEpEOMETpUHU. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[Tonsastue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

7.3

B3aumHoe  pacrnonokeHue HpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuleJibHble U CKpelMBaromuecs npsmble. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajyIeNIbHbIE IMpsIMblE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MHPSIMBIX, MAPAICIBHOCTh MPSAMON M IUIOCKOCTU. YTJbI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXAYy HpPSIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh MJIIOCKOCTEW: MapaljiesibHbIE INIOCKOCTH, CBOMCTBA MapajlleIbHbIX
wiockocteil. [Ipocteiiimue nmpocTpaHcTBEeHHBbIE (UTYPBI HA IUIOCKOCTH: TETPadp,
KyO, mapaJuiesienumne, NoCTPOCHUEe CeUeHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: NCPHCHIAUKYJIAPHBIC [IPAMBIC B
IPOCTPAHCTBE, NPsIMbIE MapajlUIeIbHbIE U NEPIEHANKYISAPHbBIC K MJIOCKOCTH, IPU3HAK
HEePHEHINKYJIAPHOCTU IPSIMOI U INIOCKOCTH, TEOPEMa O MPSIMOI epreHAUKYISIpHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U IUIOCKOCTbIO,
JBYIpaHHBIA yroJjl, JMHEWHBIH yros JByrpaHHoro yria. [lepnenaukynsp u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKHM OO0 INNIOCKOCTH, PaCcCTOAHHUE OT Hpi[MOI\/JI a0
IJIOCKOCTH, MPOEKIMsI PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  TEPIEHIUKYIAPHOCTH  JBYX  IUIOckocTel.  Teopema o0  Tpéx
HEPIEHIUKYIIApax

7.4

7.5

7.6

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIE AJIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrompHas
npu3Ma, TpaH U OCHOBAaHMS MPU3MBI, NpsAMas U HaKJIOHHAs MPU3MbI, OOKOBasi U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MTapauIeIICIINAIIC T
U ero ceoictsa. [Iupamuaa: n-yroiapHas nupamuia, TpaHd U OCHOBaHUE IMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh NMUPAMUIBI, IPABUIbHAS M yCeUEHHAs MUPaMUA.
OnemMeHTsl Npu3Mbl W nupamuzabl. lIpaBuiabHBIE MHOTOTpaHHUKU: IIOHSATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IpaBWbHAs TNpPU3Ma M IpaBWIbHAs INHpaMHIA,
NpaBUJIbHAS TPEYToJIbHAS MUpPaMUa U MpaBUIIbHBIA TeTpasap, KyO. Ilpenacrainenue
O TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B NOPOCTPAHCTBE: CHMMCETpPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IJIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUJaX, MapajljieJICIUICaax, MmpaBUJIbHBIX
MHOT'OI'paHHUKax

Bbluucnenne 351€eMEHTOB MHOTOTPaHHMKOB: p&Opa, AuaroHanu, yrisl. Ilmomans
OOKOBOW TMOBEPXHOCTH U TOJHONW MOBEPXHOCTH NPSAMOM MNPHU3MBI, IUIONIAIb




OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOM IUpaMHIBbI, TeOpeMa O IUIOIIAaLu
yceu€HHoM nupamupl. [Tonstue 06 06béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[Tono6ubIe Tena B mpoctpancTBe. COOTHOMICHUS MKy TIOMIAISIMHA IIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

6.1

[unuaapudeckasi MOBEPXHOCTh, 00pa3YIOIIHe MUINHAPUICCKON MTOBEPXHOCTH, OCh
WIAHIPUYECKONH ToBepXHOCTU. [lwimHap: ocHOBaHHMS M OOKOBas MOBEPXHOCTD,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konunyeckas noBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHWE W BepIIMHA, 0Opasyrommias U OCh,
II0Na b OOKOBOH M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyroniue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: ueHrp, paauyc, AMaMeTp, IJIOMAAb TOBEPXHOCTH cdepsl. Bzanmuoe
pacrosioxeHne cdepbl U IUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe, IIIomais
cepsr

N300paxkeHue Te BpallleHUs Ha IUIOCKOCTH. Pa3BEépTKa HUIHHIpA U KOHYyca

6.5

KomOuHanmu Ten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA
okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAICHUs

6.6

6.7

[Tonstre o0 oO6béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO Tapayviefenunena u cieactBus u3 He€. OO0BEM HWIMHIPA,
konyca. O0bEM 1mapa u mionaab cQepol

[Tomobuble Tema B mpocTpaHcTBe. COOTHOMIEHHS  MEXIy  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS 11apa

6.9

Bextop Ha miockocty W B mpocTpaHcTBe. ClI0)KEHHE M BBIUMTAHHE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. PasnoxeHue BeKkTopa Mo TpEM HEKOMIUIAHAPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHHEM NIPAaBUJI ACUCTBUIM C BEKTOPaAMHU

6.10

IIpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaxX. YToJ MexXay BekTopamu. CkansipHOe
MIPOM3BE/ICHNE BEKTOPOB. BhIUMCIIEHHE YIJIOB MEXIY NMPSMBIMH U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTAaTaM O0CBOCHUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM JOKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHA 3a/ay,
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHuE,
aKCHOMa, TEOpeMa, CIIEJCTBHE, CBOMCTBO, MpPU3HAK, /0KA3aTEIILCTBO,
pPaBHOCWIIbHBIC (POPMYIHPOBKH; IPUMEHATH MX; YMEHHE (POPMYIHPOBATH
0o0paTHOE W TPOTHBOIOJIOKHOE YTBEP)KICHUE, NMPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BaTh METOJ MAaTeMaTHYECKOH HMHIYKIIH;
MNPOBOAWUTL  AOKA3aTCJIbHBIC PACCYXACHUA IIpH PCIICHUM  3ajad4,
1 OLICHMBATh  JIOTUYECKYK)  NPaBWIBHOCTh  PACCYXKICHUW;  YMEHHE
ONCprupOBaATh MOHATHUAMU: MHOXKCECTBO, IMOAMHOKCCTBO, OIICpallM HaA
MHOXECTBaAMHU, YMCHHUEC HCIOJIB30BATh TGOPCTHKO-MHOH(GCTBGHHLIﬁ
anmapar JUIst OIMCaHUs PEANIbHBIX MTPOIIECCOB U SIBICHUN U IPH PELICHUH
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX IIPEIMETOB; YMEHHE
OIlepUpPOBaTh MOHATUSAMHU: Ipad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3TUYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PEIICHNH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJIOE YHCIIO,
CTEIEHb C LEJIBIM I10KA3aTEIEM, KOPEHb HAaTypaJIbHON CTEIIEHHU, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JEUCTBUTEIILHBIM
nokaszarenaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IIPOU3BOJIBHOIO YHCJA, OCTATOK II0 MOJYJ, PALMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypalbHBIX,  LEJBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHUCEN; YMEHHE HCIIOIb30BATh
IPU3HAKN JIEIMMOCTH, HAaUMEHBIIMHA OOIIMH JAETUTENlb U HauMeHbIlee
oO1iee kpaTHOe, aNropuT™ EBKiIMIa MpH pelleHny 3a/1a4; 3HaKOMCTBO ¢
pa3sIMYHBIMM  IIO3ULMOHHBIMH  CUCTEMaMU  CYMCIICHHS;  YMEHHE
2 BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENeHsAMU M Jiorapudmamu, Mpeodpa3zoBaHus IpOOHO-pallMOHAIBHBIX
BBIPDAKECHMI; YMEHHE ONEPHUPOBATh MOHATHSAMU: IOCIEI0BATEIBHOCTD,
apudmernyeckas Iporpeccus, reOMeTprUYeCcKast nporpeccus,
OecKOHEYHO yObIBarollass TIeoMeTpUYecKass Mporpeccusi; yMEHue
3a/1aBaTh MOCJIEIOBATEIBHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIE YKCIIA, MOLYJIb U aPTYMEHT KOMIIJIEKCHOIO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX ducesl  (reoMeTpuyeckas,
TPUTOHOMETpHUUYECKass W  anreOpauyeckas); yYMeTb HPOHU3BOJIUTH

apI/I(I)MCTI/I‘{eCKI/Ie JENUCTBUSA C KOMILJICKCHBIMU qucjiaMy; TPHUBOIUTDH




IMPpUMCPbI HUCIIOJIB30BaHUA KOMITJICKCHBIX YHUCCII, OneprupoBaTh
MOHATUSIMHA: MaTpuma 2X2 u  3X3, onpeaenuTesb  MaTPUIbI,
reOMETPUYECKUN CMBICI OMPENeTUTEeNs

YMeHue OnepupoBaTh NOHATUSAMHU: PALMOHAIBHBIC, HUPPALMOHANIBHEIE,
NoKa3aTeJIbHbIC, CTENEeHHBIC, JOrapu(MHUUYECKHE, TPUTOHOMETPUYECKHE
YpPAaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATH
HOHATUSAMU: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHHW, HEPABEHCTB M CUCTEM; YMEHHE pellaTh YPaBHECHMS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX NPUEMOB; pEIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIAPaMETPOM; IPUMEHATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMAaTHYECKUX
3aj7a4 M 3a]1a4 U3 Pa3IU4HbIX 00JIacTel HAYKU U peabHOU )KU3HU

VYMeHue onepupoBaTh MOHATHSAMU: (QYHKIUS, 4YETHOCTh (YHKIMH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIEe U HAUMEHbIIEE 3HAYCHUS
(GyHKIMU HA TPOMEXYTKE, HeNpepbIBHAs (QYHKIWS, aCHMIITOTHI T'paduka
¢yHKIMH, TIepBas ¥ BTOpasi NPOU3BOIHAS (YHKIIUH, TCOMETPUICCKAN U
¢u3nveckuii CMBICT TIPOM3BOJHOM, NepBOOOpasHas, OIpeaeIEHHBIN
MHTErpajl; yYMEHHE HaXOIUTh ACUMMTOTHI Ipaduka (QyHKIUH;, yMEHHE
BBIUUCIIATh MPOMU3BOJHBIE CYMMBI, IPOMU3BEJIEHHs, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKLUY; yMEHUE HAXOJUTh IMPOU3BOAHBIE 3JEMEHTApHBIX (YHKLUH;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIs HCCIeloBaHUA (DYHKIU,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIWH; CTPOHUTH
rpayKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaIM3a; MPUMEHATh NPOU3BOAHYIO Ui HAXOXKAECHUS HAWIYy4dllIero
pellleHuss B NPUKIAJHBIX, B TOM YHCIE COLMAIBbHO-3KOHOMHUYECKUX U
bu3nueckux 3a1a4ax; HaXOJUTh IUIOMAAN U 00BEMBI (PUTY € TTOMOILIBIO
MHTETpasia; MPUBOAUTH IPUMEPHl MATEMATUYECKOTO MOJEIUPOBAHUSA C
NOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMenue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHas
GyHKIUSA, KOMIO3ULIMS (QYHKIMM, JuHeiiHas (yHKIUS, KBaJIpaTUyHas
byHKLu, palnuoHaIbHas byHKLu, CTENeHHast byHKIHSA,
TPUTOHOMETpUUYECKHe  (DYyHKIMM, OOpaTHblE TPUTOHOMETPHUYECKHUE
¢byHKUIMU, TOKa3aTeiabHas M Jorapudmuyeckas (QYHKUUU; yMEHUE
CTpOUTh TpadUKU H3YyYEHHBIX (YHKUIMN, BBIIOJIHATH IMpeoOpa3zoBaHUs
rpaduxoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs1 U3YYEHUSI TIPOLIECCOB U
3aBHCUMOCTEH, TPU PEIIeHUH 3a7ad W3 APYrHX YYeOHBIX MPEIMETOB H
3aJa4 U3 peaibHOM KU3HU; BhIpaXaThb (JOpMyJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; WCIIOJIB30BaTh CBOiCcTBa W Tpadukm QyHKOMA UIs
pelleHusl ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IMapaMeTpaMu; U300paxkaThb
Ha KOOPJAMHATHOM IIJIOCKOCTM MHOXECTBAa pELICHUH YpaBHEHMI,




HCPABCHCTB U UX CUCTCM

VYMeHue pemare TEKCTOBBIE 33/adM pa3HbIX TUMOB (B TOM 4YHCIE Ha
NPOIEHTHI, JOJH U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHHs, HEPaBEHCTBA U HUX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIECIOBATh IOJIYYEHHOE pELICHHUE H
OLIEHUBAaTh MPaBAONOJOOHOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
pEaIbHbIE CHUTyallMM Ha S3bIKE MAaTEMATHKH; COCTAaBJISTh BBIPAXKCHHS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbl II0 YCIOBHIO 33Ja4H,
HCCIIEN0BATh IIOCTPOEHHBIE MOZEIM C HCIOJB30BAHMEM allapara
anreOpbl, UHTEPIIPETUPOBATH MOJTyYSHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATHIMU: cpeiHee apudmeTnyeckoe, MeANaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JUCHepcus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HaboOpa; yMEHHE W3BJIEKaTh,
HMHTEPIPETUPOBATh WH(GOPMAIMIO, MPEACTaBICHHYI0O B TaliHIax, Ha
auarpaMmax, rpagukax, OTpaXarollylo CBOMCTBA peaIbHBIX MPOIECCOB U
SIBJICHHIA; TIPEJICTABIIATH HH(POPMALIHIO C TIOMOIIBIO TAOIHIl U TUArpaMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpagUecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEACTB; TpaduvecKu
UCCIIEIOBAaTh COBMECTHBIE HAOMIOACHHMS C TOMOIIBIO JAHarpaMm
paccenBaHMs U JINHEWHON Perpeccuun

YMeHue onepupoBaTh IOHATUSAMH: CIy4alHBIA ONBIT M CIIy4aiiHOE
coObITHE, BEPOSATHOCTb CIIy4alHOTO COOBITUS; YMEHHE BBIYMCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; IPUMEHATH
(bopMynbl CIIOKEHUS] M YMHOXXEHUS BEpOSTHOCTEH, (opMyily HOJIHOH
BEPOSTHOCTH, (popmyny bepHysuin, komOuHAaTOpHBIE (akThl U HOPMYIIBI;
OLICHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpOBAThH
MOHATUSAMM: CllydaliHas BeJIMYMHA, paACHpPEACIIEHUE BEPOATHOCTEM,
MaTE€MaTH4YeCKOe OXKUJAHUE, IUCIEPCUS W CTAHAAPTHOE OTKJIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKUMU pacOpeleNeHus U IJIOTHOCTHU
PaBHOMEPHOIO, IIOKA3aTEIIbHOTO W HOPMAJIbHOTO  PAaCHpPEIEICHUN;
YMEHHE HWCHOJb30BaTh CBOWCTBA W3YYEHHBIX pAaCIpPENCICHUN U
pellleHusl 3aJad; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIIEIOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEpUPOBATh MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YHMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PAaCCyKICHUS AJIsl PEeLIeHUs 3a/ay;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJISITh
BEPOSITHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBarh IOHATUAMM: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroJl,
JIBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOIIMECS IPSMBIE,
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NapaJuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEW, yroi
MEXIY NPSAMBIMHM, YTOJI MEXAY IPSAMONH M INIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSHHUE MEXKAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IIpU
pelIeHUH 3aJad U3ydeHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOWIETO MHpA; CTPOHTH
MaTEeMaTUYECKUEe MOJENHM C IOMOILBI0 TI'€OMETPUUECKHUX IOHATUH H
BEJIMYMH, PELIaTh CBSI3aHHbIE C HUMH NPAKTUYECKUE 3a7aun

VMeHHe onepupoBaTh MOHATUAMH: IUIOMAAb (GHUTYpbl, 00bEM (GHUTYPBI,
MHOTOTPaHHHK, MPABUIbHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPAHHHUKA,
Ky0, Mmapauiesenuiea, Mnpu3Ma, Hupamuaa, (Gurypa u MOBEPXHOCTH
BpallleHus, MWJIUHAP, KOHYC, mmap, cdepa, IIomaas cepsl, IUIONaIb
MOBEPXHOCTH THUPAMUJBI, TPHU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
NpAMOYTOJIbHOI'O ITapaJuiCCnuicaa, nupaMuabl, HIPU3Mbl, LHUIXHApPA,
KOHYyCa, Iapa, pa3BEpPTKa MOBEPXHOCTH, CCUCHHS KOHYCa WM IMIHHIPA,
napajulelibHble OCH WM OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromiascss chepbl, MWIMHAPA, KOHYCA; YMEHHE CTPOUTH CEYCHHUE
MHOTOTPaHHHKA, W300pakaTh MHOTOTPAHHUKHU, QUTYPHI M MTOBEPXHOCTH
BpAIIIEHHs, UX CCYCHHUS, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHEHO
(bOopMyIMPOBATh OMPECIICHUS U3y9aeMbIX (DUTYpP, BBIIBUTATH THIIOTE3BI
0 CBOHMCTBAaxX W NMPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
ONpoBepraTh MX; YMEHHE TMPOBOAWUTH KiacCHPHUKaNU0 QUryp 1o
pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOMUMBIE OMOJHHUTEIIBHBIC
HOCTPOCHHUSI
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YMeHue omnepupoBaTh MOHATHSAMH: JBM)KEHHE B IPOCTPAHCTBE,
napajuleJIbHBIM EPEHOC, CUMMETPHUs Ha IIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe MON00Ms, MOJOOHBIE (UIYpBI; YMEHHE
pacrio3HaBaTh paBHblE U MOJOOHBIE (PUTYpHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXHUTEKTYpE; HCIOJIb30BATh TI'€OMETPUUECKHE OTHOIICHHUS
OpU pELIeHUWU 3a/la4y; HaXOAWUTh TeOMEeTpUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IUIOIAAb, OOBEM) MpH pEUIeHHH 3aJad M3 APYruX Y4eOHBIX
IIPEIMETOB U U3 PEAIbHOM JKU3HHU; YMEHUE BBIYUCIIATH T€OMETPUUYECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIOJNIBb3YSl W3Y4YeHHbIE (DOPMYJIBI M METONbI, B TOM YHCJE: IUIOIIAAb
MOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCa, HWINHIPA, TUIOMAAb Cepsl;
00bEM Ky0Oa, MPsIMOYTOJIBHOTO MapasulesieNuIea, MUpaMHIbl, TPHU3MBI,
IWIMHIPA, KOHYCa, Iapa; YMEHHE HaXOJIUTh OTHOIIEHHE OO0BEMOB
NoJ00HBIX (uryp
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YMmenune ONCpHUPOBATH MOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPa Ha YHCJIO, PA3JIOKCHHUEC BCKTOpaA IIO 6331/Icy,
CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIAY




BEKTOPAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBI METOA
JUISL pelIeHUs] TeOMETpPUYeCKHMX 3aJad M 3aJady JpPyrux Yy4eOHbIX
MPEeIMETOB
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YMenue BbIOMpaTh TOAXOIAIIMA METOJ IS peIICHHS 3a]auu;
MOHMMAaHHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOIIECTBCHHBIX ~ TPOIECCOB U  SIBJICHWI;, YMEHHE PACIIO3HABaTh
MPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B HMCKYCCTBE, YMEHHE INPUBOAUTH
MpUMEpPbl MAaTEeMaTHYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH
MaTeMaTUYeCKOi HayKu




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

IIpoBepsieMblii 3JIEMEHT COJAEePKAHMS

Kon
1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Pammonanbubie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
OCCKOHEYHBIC MTEPUOJNMUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HATYpaJIbHON creneHu. JleHCTBUS ¢ apupMETHUECKUMH
' KOPHSIMU HaTypaJbHON CTENIEHU
14 Crenens ¢ nenbiM nokaszareneMm. CTeneHp ¢ pauinoHalbHbBIM Noka3areneM. CBOMCTBa
' CTEIEeH
L5 CuHyCc, KOCHMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApPKTaHI€HC YHMCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. [lecaTnynable U HATYpAIbHBIC JTOTapHUPMBI
HeiictButenpuple  uucia. ApudMeTHYECKHE OIepaluu C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIUMCICHUN
1.8 [Ipeobpa3zoBanue BrIpaxeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHMs U HEPABEHCTBA
2.1 Lenbie u IpOOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
2.4 [TokazarenbHbIE U TOTapUPMUUECKHE YPaBHEHUS
2.5 Ienbie u 1poOHO-palOHAIEHBIE HEPABEHCTBA
2.6 NppannoHaibHble HEPAaBEHCTBA
2.7 [TokazarenbHbIie U TOTapuPMHUUIECKUE HEPABEHCTBA
2.8 TpuronomeTpuuecKkne HEpaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuiia cuctemsl JJMHEWHBIX ypaBHEeHUH. OnpeaenuTeNb MaTpULIbI
3 OyHKIHH U TpaduKh
31 OyHkus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkiuu. B3aumHo o6parHble
' ¢dbyukun. YétHeie u HeuéTHbIe pyHkuuu. [lepuoanueckue GpyHKIUN
O06nactp ompeneneHuss W MHOXECTBO 3HaueHWW ¢yHKiuu. Hymm dyskmmm.
3.2 [IpoMexyTKM  3HAKOMOCTOSHCTBA. [IpoMEXYyTKM  MOHOTOHHOCTH  (DYHKLHH.

Makcumymbl M1 MUHUMYMbl (QyHkuuu. HauOonbliee M HauMeHbllee 3HAYEHUE




(GYyHKLINU Ha TPOMEKYTKE

CrenenHass (yHKIHMS ¢ HaTypalbHBIM W IENbIM ToKa3zateneM. EE cBoiicTBa u

33 . .
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkumii. CsolicTBa  (QyHKIUH,
' HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmernueckast u reomeTpuueckas nporpeccuu. opmyia ciI0XKHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoIHbIE TIeMEHTAPHBIX (PYHKITHI
[IpumeHeHne NPOU3BOJHOM K HCCIEIOBAaHUI0 (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HauMEHBIIEr0 3HaYeHUs (PYHKIMHU Ha
OTpE3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHOXecTBa U JIOTruKa
5.1 MHoOXecTBO, orepanuy Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [Tpsimble ¥ TNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopaunaTs! 1 BEKTOpBI




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