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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO PAa3BUTHS
JUIHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amaya (opmupoBaHusS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITCIIBHOCTH M0 MHOTUM HAmpaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
WCIIOJIB30BAaHUSA CHUCTEMATHUYECKUX TIEeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crielu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa30oBaHuUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEAHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3oM, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ciii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHue yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJCPKAHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX M TBOPYECKHUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOYy OOy4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB W  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMPAMBbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; IOCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPHNEHIUKYJIISPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MMApAUICNIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPpaHHOTO  yTJa.
[lepneHaMKyIIlp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUIypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroapHas
pU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA M TPABHIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroiue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW nmoBepxHOCTH. KOoHyC: ocCHOBaHME U BepilinHa, 00pa3yronias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011a/1b ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

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

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronbHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mex1ay Bekropamu. CKalsSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHS MPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYD, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlCH Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWM JUI pEIICHHUS 3a1ad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KakK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYHCAoWe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHIECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJISI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 337]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

@ opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX MPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JAJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuUA
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIIEHUE PACCTOSHUN MEXIy IBYMs
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYEeCKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) € TMpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTrh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YepPTEKax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATs MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIE
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUUYECKas IOBEPXHOCThb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3yromire KOHNYeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

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

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemble (PUTyppl OT PYKH W C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, UCCIEAOBATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (UG POBHbIE)
KonTpoabubie
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
bubmuorexa [JOK
1 Beexetiie B crepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmnoreka HOK
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnuorexa [JOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
4 1 1
VYTrbl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edso0.ru/1c209e37
bubmmoreka [IOK
> Muororpariici 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [JOK
0 OObEMBI MHOTOrpaHHIKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 brbmmorexa [JOK
P ' P yr https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5




11 KJIACC

KoanuyecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne ni/m KonTpoabHbie
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
bu6nmoreka [IOK
L Tena ppatenus 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 Oonémbt Ten > . https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001IeHNE, 7 1 bu6nunoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
ara uudpoBbie
Ne n/m Tema ypoka A bp
Bcero U3ydeHust o0pa3oBaTejibHbIE
pecypcbl
OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n300pakeHHs HA PUCYHKAX: 1 bubmorexa LHOK
P P . puey ' https://m.edsoo.ru/aecc77cd
M300paKeHUs IIOCKOCTEH, MapaieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsATHA: nepecekaronmecs MI0CKOCTH, 1 bubnmnorexka HOK
MepeceKaromecs npsmas U miocKoCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHs: mepeceKkarouecs MIOCKOCTH, 1 bubnuoreka [JOK
MEPECEKAIOIINECS MPSAMas U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
P P https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MMPOEKIIMOHHBIX YepPTeKax
HavanwsHbie cBeieHUS 0 KyOe U mupamu/e,
5 WX pa3BEPTKU U MOJEIIU é]e‘{eHI/I}Ip 1 bubmorexa HOK
paseep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHUsS 0 KyOe U TUpaMHU/IE,
6 uX pa3BépTku U Mojein. CedeHust 1 bubmorexa TJOK
pasaep ) https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUHT
bu6nuoreka [IOK
7 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH H 1

CICACTBUS U3 HUX

https://m.edsoo.ru/Occ5c4fe




Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHNU

napajjiCJIbHbBIC IIJIOCKOCTHU

8 CTEPEOMETPUI: AKCHOMBI CTEPEOMETPUN U bubmnorexa LIOK
p PHH: p p https://m.edso0.ru/239c8cb4
CJICOCTBUA N3 HUX
[TonsiTHe 06 aKCHOMATUYECKOM ITOCTPOCHHUH
9 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U Bubmaorexa ITOK
P PHH: P p https://m.edso0.ru/65c6b106
CJIEICTBUS U3 HUAX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOCHUH
10 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUU U bubmorexa LOK
P pH: p p https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: IepeceKaroIuecs, bubnnorexka HOK
MapaJIEIbHBIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
MpsIMbIE
[TapamenpHOCTB IPSIMBIX U IVIOCKOCTEH B
12 MPOCTPAHCTBE: MapajuIeIbHbIE NPSIMBIE B bubmuoteka [JOK
MPOCTPAHCTBE; NMAapPaLICIBHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSAMBIX
[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
13 npocTpa”cTie: IlapanienbHoCTh IPAMOI 1 bubnmorexa LIOK
poctp - 1ap p https://m.edsoo.ru/ee1d19bh9
IUIOCKOCTH
14 VYr1iabl ¢ coOHAIPaBJIEHHBIMU CTOPOHAMU Bubmorexa ITOK
P P https://m.edso0.ru/9f4071b9
15 VYroa Mexay npsMbIMUA B IPOCTPAHCTBE Bubmorexa ITOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 YFOJ'I MECK IIPAMBIMH B ITPOCTPAHCTBEC BI/I6J'H/IOTGK3 HOK
Ay ip poctp https://m.edso00.ru/2935a9a0
17 [TapamenpHOCTh IIOCKOCTEN: bu6mmoreka [JOK

https://m.edsoo.ru/2e18f255




bu6nmoreka [IOK

1 . .
8 CBoiicTBa mapaienbHbIX MIIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiime npocTpaHCTBEHHBIE PUTYPBHI
19 H'f TUIOCKOCTH: I;CT 53 KyO purp bubmmorexa [JOK
 TETPESAP, K3, https://m.edso0.ru/4a28dc02
napajuiesienunes
N bu6nmoreka [IOK
20 Hoctpoettite cenerit https://m.edsoo.ru/1d434dO0f
bubmuorexa [JOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
Kontponbnas padota o teme "lIpsmbie u
22 IIJIOCKOCTH B TIPOCTPAHCTBE bubmmorexa [JOK
poctp ' o https://m.edso0.ru/9a0a9e56
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
[leprnieH IUKyYNIAPHOCTD MPSIMON U
23 HH(I;)CKO(:‘Z[l“H'};Ie pneH WK IJ)BI HBIC MTPSMBIC B bubmmorexa [IOK
- CPHCHIMEYIAD P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsiMbIe mapainienbHble U bubnmnorexka HOK
MEPIEHIUKYIISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapasienbHble U bubnmnorexka HOK
MEPIEHANKYISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnmnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHAuKyJIAPHOCTH IIPSIMON U bu6muoreka [JOK
IUIOCKOCTHU https://m.eds00.ru/79165d15
28 Teopema o npssMON NepHIEHAUKYISIPHON bu6muoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsAMoil nepneHAUKYIAPHON bubmmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMoii TepHEeHAUKYISIPHON bubnmoreka [JOK




IINIOCKOCTH

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

https://m.edsoo.ru/7d18834b

bu6nuoreka [JOK

31 OT TOYKH J0 INIOCKOCTH, PACCTOSHHE OT
A P https://m.eds00.ru/33c477d3
MPSMOH 10 TIJIOCKOCTH
[TepnieHUKYIISp U HAKJIIOHHBIC: PACCTOSIHHUE
32 oT quxn noynnl())cxocm aCCTOSII)HI/Ie oT bubmorexa LOK
. P https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIIOCKOCTH
[TepnieHUKYIISp ¥ HAKIIOHHBIC: PACCTOSHHE
33 oT IT)O‘{KI/I OyHJII())CKOCTI/I aCCTosII)HHe oT bubmorexa LOK
. A P https://m.edsoo.ru/a5b7b8e3
MIPSIMOM JI0 TUTOCKOCTH
[lepnieHIUKyNSAp M HAKIOHHBIE: PACCTOSTHUE
34 OT TOYKH J0 INIOCKOCTH, PACCTOSIHHE OT bubmorexa [JOK
N a P https://m.edsoo.ru/dbee22bc
MIPSIMOM JI0 TUTIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM bubmuoteka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroi, TUHEHHBIN yros bubnuoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJj, TUHEUHBIN yroi bubnuoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[TepneHUKYISAPHOCTD MJIOCKOCTEH:
38 II £3Ha1< neyne}pl HKYJISIPHOCTH JIB bubmorexa [JOK
p vp FIHKYIEP ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[lepneHMKyISPHOCTB MIIIOCKOCTEM:
39 MIPU3HAK NEPIEHIUKYIAPHOCTH B bubnmorexa LOK
P Vp AP yx https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
IlepneHAUKYISIPHOCTD MIOCKOCTEM:
P . bubmuorexa [JOK
40 MIPU3HAK TIEPIICHIUKYIIPHOCTH ABYX

IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57




bu6nmoreka [IOK

4l Teopema 0 TpEX NeprCH/HKYJIApax https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MeprneHANKYIIpax bubmmorera LIOK
https://m.edso0.ru/52188a7d
43 TeopeMma o Tpéx nepHeHANKYIApax bromorexa LIOK
https://m.eds00.ru/9f246736
Konrponsnas pabora mo remam
44 "[lepneH IUKYISIPHOCTD MPSAMBIX U bubnnorexka HOK
miockocTeil" u "YTibl MEXKIYy NPSIMBIMU U https://m.edsoo.ru/5b971ef3
mIockocTsIMu"
[loHsiTE MHOTOIpAaHHUKA, OCHOBHbBIE
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIITYKJIbIE U bubmuorexa [JOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTI'OI'paHHHUKA
[Ipu3ma: N-yrospHas npu3Ma; rpaHu v
46 OCHOBAHHMS IPU3MBI; IpsIMas U HAKJIOHHAS bubmuotexa [JOK
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IIPU3MBI
47 [Tapannenenunen, TpsMOYTOJIbHBII bubnmnoreka [JOK
MapajiesenuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: n-yroiapHas mupaMua, TpaHu U
48 OCHOBaHHUE MUPaMHM/JIbl; OOKOBAs U MOJTHAS bubmuoreka [JOK
[IOBEPXHOCTh IUPAMUbI; IPAaBUIIbHAS U https://m.edsoo.ru/fblcd0asS
yCeu€HHas nupaMuIa
IIpaBriIbHBIE MHOTOI'PaHHUKHU: ITOHATHE
[IPaBWJIBHOT'O MHOTOTPAHHUKA; IPaBUIJIbHAS
bu6nuorexa LIOK
49 IpU3Ma U MpaBWIbHAS MUPAMU/IA;

MpaBWJIbHAS TPEYTOJIbHAS MTUpAMUAA U
MIPaBWIbHBIN TeTpadip; KyO

https://m.eds00.ru/074c8865




HpeI[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX

50 MHOT'OTPaHHUKAX: OKTa3Ap, AOJIEKadip U bubmmorexa [JOK
https://m.edsoo.ru/a0fdd5bf
HKOCadIp.
CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, IPSIMOM, TIIOCKOCTH.
51 DNeMEeHThl CAMMETPHH B TUPAMHIAX, bubmorexa LHOK
https://m.edsoo.ru/b9e777d9
napajuieJenumneax, npaBUiIbHbIX
MHOT'OTPaHHUKAX
59 Brrunciienue 31eMeHTOB MHOTOIPaHHUKOB: bubmuorexa [JOK
pEOpa, TuaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Inomanp 60KOBOM MOBEPXHOCTH U MOJIHOM
53 ITIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIA/1b bubnnorexka HOK
OCHOBaHHH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MTOBEPXHOCTHU MPSIMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 ITOBEPXHOCTHU MTPABUIIbHON MUPAMHUIBI, bubnmnorexka HOK
Teopema O TJIoNau OOKOBOM MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEYEHHOU MUPAMUIBI
55 KonTponbHas padota no teme bubnuoreka [JOK
"MHororpasHuKH" https://m.edso0.ru/a95f5c04
N bubmuorexa [JOK
56 Honsie 06 00weme https://m.edso0.ru/7ad0020b
. bubmuorexa [JOK
S OOnEM npavi b https://m.eds00.ru/235171b3
" bubnuotexa [JOK
58 OObEM npavi b https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMUIBI bubmmorexa [TOK

https://m.edso00.ru/79¢10312




bu6nmoreka [IOK

" 1
60 O0bEm mupavi et https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
1 1
° OOBEM mpHMbI https://m.eds00.ru/79853608
N bubmuorexa [JOK
o2 OOBEM npi3MEI 1 https://m.eds00.ru/1053890
N bubmuorexa [JOK
63 O0bEm npi3mbt 1 https://m.edso0.ru/482d3f51
KonTponbnas pabota o teme "O0BbEMBI bubnuorexa [HOK
64 1
MHOTOI'paHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0000IICHNHE CUCTEMATH3AIUS
65 3HaHui. [locTpocHue ceueHmit B 1 bubmmorexa LOK
' P https://m.edso0.ru/098bedad
MHOTOIPaHHHKE
[ToBTOpEeHHUE, 0000IEHNE CHCTEMAaTH3 AN
3HaHU. BeruncieHne pacCTOSHUIN: MEXKIY
66 BYMs TOYKaMH, OT TOYKHU J0 MPSMOM, OT 1 bubmorexa HOK
ABYM ’ Ao TP ’ https://m.edso00.ru/f7792ba9
TOYKH JI0 TUTOCKOCTH, MEXKTY
CKPEIIHBAOIIUMUCS MTPSIMBIMH
bu6nuoreka [IOK
7 4 1
0 TOroBas KOHTPONbHas padota https://m.edso0.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeruncieHne yrioB: Mexay
68 CKPELINBAIOIINMHUCA IPAMBIMH, MEXK]T 1 Brbmrorexa [IOK
petiy P ’ Y https://m.eds00.ru/56765e8b
MPSIMO# M TUTOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXKAY TUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka Jara usyyenus unppossIe
Bcero o0pa3oBaTe/ibHbIE
pecypcsl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 bubnmoreka [JOK
TIJIOIA]h TTOBEPXHOCTHU Chephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl 1

2 IJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 bubmmorexa LIOK

https://m.edsoo.ru/bed12a43
cdepe; momans cheps

3 N3ob6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckast TOBEPXHOCTb,

4 o0pa3yrolne UIHHIPHIECKOI 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnuotexa [JOK
I0a1b OOKOBOW U MOJTHON https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300paxeHne NUIMHAPA HA MIIOCKOCTH.

6 Pazpéprka mmmnaapa. Ceyenus HuIMHIpa 1 bubmuorexa [JOK
(TUTOCKOCTBIO, TTAPATIJICITBHON WU https://m.edso0o.ru/016e25eb
MEPIECHIUKYIIPHON OCH IIUIUHPA)

KOHI/IIIeCKaiI MMOBEPXHOCTh, 00pa3yroImme Bu6morexa [LOK

7 KOHHMYECKOW ITOBEPXHOCTH, OCh U 1

BEpIIMHA KOHUYECKOW TOBEPXHOCTH

https://m.edsoo.ru/c94ba09b




KOHYCZ OCHOBAHHME U BEPIIMHA,

8 obpas asi ¥ 0Ch; IUIOIIA b OOKOBOU U bubmorera [JOK
p yfom ’ ta https://m.edso00.ru/897dd3b2
MTOJIHOM MTOBEPXHOCTH
VYceuéHHBIN KOHYC: 00pa3yIomue 1
9 BBICOTA; OCHOBaIZI/I}I u gOKZI;aﬂ bubmorera [JOK
’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTH
N300paxkeHne KoHyca Ha MIOCKOCTH.
PasBéprka xonyca. CedueHus KoHyca
10 (HJ‘IOCEOCTLIO 1}1]a aJIeIILHOM OCIiIOBaHI/Ho bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
1 TJIOCKOCTBIO, IPOXOSIIEH Yepe3
BEPILKHY)
KoMOuHamwst Ten BpalieHus u bubmmoreka [JOK
11
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OIMCaHHBIA OKOJIO
12 cdepsl; chepa, BIUCaHHAS B Bubmmorexa LIOK
DBl pa, https://m.eds00.ru/0b136158
MHOTOTPaHHHK WX B TEJIO BPAMICHUS
13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBA 00BEMOB TEI https://m.edso00.ru/26a03fb7
N bubmuoreka [JOK
14
O6BEM W Apa, KOHyCa https://m.eds00.ru/5513d87b
N bubnmoreka [JOK
1
> OOBEM miapa u nomans cheper https://m.edsoo.ru/d189bde2
[Tomo6HbIE Tena B MPOCTPAHCTBE.
16 CooTHONIICHHS MEXAY IIOIIAAIMHU bubmorera [JOK
. {[y ta https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI
17 KonrtponsHas padora no remam "Tena bubnnorexa [JOK
BpameHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE bubnuoreka [JOK




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

19 CnoxeHue ¥ BRIYUTaHHUE BEKTOPOB bubmmorexa [TOK
P https://m.eds00.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Pasnosxenune BekTopa 1o TpéM
21 HEKOMILIaHApHBIM BekTopam. [IpaBuiio bubmmorexa [JOK
p pam. 1p https://m.edsoo.ru/a28fd74e
napajuiesenumneaa
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM TMPABUJI JCHCTBUH C bubmmorexa [JOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMHU
93 KoopanHatHo-BEKTOPHBIA METOI ITPU bubnnoreka [JOK
peLICHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucTeMa KOOpAUHAT B
24 1} pOCT ZLII:ICTBG Koopaunatst BP;J:(TO a bubamorexa [OK
pocTp . ' P pa- https://m.edso00.ru/48db7058
[Ipocreiimue 3amaun B KOOpAUHATAX
o5 VYron mexay BekTopamu. CKasipHOE bubnunoreka [JOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boeruucnenue yrioB Mexay OpsIMbIMH U bubnunoreka [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonrtponbHas padora o Teme "BekTopbl bubnnoreka [JOK
Y KOOPJMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHme, 0600IIEHNE U
28 cucreMmaru3anus 3HaHui. OCHOBHEIE bu6mmorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPUH
29 [ToBTOpenue, 0600mEeHNE U bu6mmoreka [JOK

cucreMaTu3anus 3Haguii. OCHOBHEBIE

https://m.edso0.ru/078cd184




¢burypsl, GpakTbl, TEOPEMBI Kypca

TUTAHUMETPUH
[ToBTOpEeHME, 0000IIEHNE U
30 cHcTeMaTu3alus 3HaHui. 3agaun 1 bubmorexa LHOK
. - A https://m.edsoo.ru/7491efe0
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
31 chcTeMaru3anusg 3HaHui. 3agayn 1 bubnnorexa [IOK
’ https://m.edsoo.ru/4dffda97
IUIAHUMETPUHU M METOJIBI MX PEIICHHS
[ToBTOpenue, 0000IIEHNE 1
cucteMmaTusanus 3HaHui. OCHOBHBIS bubmuorexa [JOK
32 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTCPEOMETPUU
bubmuoreka [JOK
" 1
33 TOTOBas KOHTPOIILHAA padoTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IIEHNE U 1 bu6mmoreka [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPH PELICHUU
' reOMEeTPHUECKUX 3a]a4
- OnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
. KnaccupuuupoBars B3aMMHOE PacloONOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOIO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JBYTPaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpuU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS s
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBI,
napaJuIesenuIne/bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CeueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METO/] CJIEZ0B
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/ICHUE T€OMETPUUYECKUX BEIUYHMH 0 00pasiam
WIA aNrOpuTMaM, IMPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY IBYMSI TOYKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKHU JO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XJEHHUE F'€OMETPUUECKUX BEIMUYHUH 110 0Opa3nam
WY aIrOpUTMaM, INPUMEHSs W3BECTHBIE AHAIMTHYECKUE METOABI IPH
pEeLICHUU CTaHJAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYKMCIICHHE YITIOB
MEXKIy CKPEILIMBAIOIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCKAY IIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beraucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MOBEPXHOCTEM, 00BéMamu MOJ0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh ¥ INIOCKOCTh CHMMETPUHU (UTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHMOpPMAIUIO O
IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUrypax, MpPEACTABICHHYI Ha
YepTekKax U pUCYHKax

[IpumensTh reomerpuueckue (BaxkThl JJi1 PELIEHUS CTEPEOMETPUUECKUX
3a/a4, MPEANONarallluX HECKOIbKO WIAaroB pPELICHUs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpPAMMHBIE CPEACTBA U DIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U

JKU3HH, paCllIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATh MOTydYeHHbIE 3HAHUS Ha MTPAKTHKE: aHAIU3UPOBATh pPeabHbIE
CUTyallud M TPHUMEHATb HU3YyYEHHbIE MOHATHS B IIpOIECCe MOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM po0IeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHH U
TeopeM, armapara ajnredppl, pemarb NpakTUYECKHe 3a/1auM, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LUIMHIPUYECKAsE IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHe cPephl U TIOCKOCTH
OnepupoBaTh MOHITHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPHUECKUX TEII C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBI B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOITOIPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSTP COOTHONIIEHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BEMaMH TTOJOOHBIX TEIT
6.9 N300paxarh n3ydaembple QUTYPHI OT PYKH H C MPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHsS Tel
BpallleHus
W3Brekatb, MHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATH WH(GOPMAIIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, MNpPEJICTaBICHHYI Ha
YepTekax U pUCYHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl A PEHICHUS CTEPEOMETPUUECKUX
6.12 3aja4, MPEANOoaraluX HECKOJIBKO IIAaroB PEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OG’bHCH}ITB, KakKMMH CBOMCTBaMU OHH

o0J1aaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroj
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP 1O

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJadd Ha AO0Ka3aTCIbCTBO MATCMAaTHYCCKHUX OTHOIIICHUH H
HaXO0XICHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTCMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBbI ITPHU PECHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha IpPaKTHKE: aHaJIM3UpOBaTh
pealibHble CUTyallUd U TPUMEHSATh HM3yYEHHBbIE MOHSTHS B IpOLECCEe
MONCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBATh pealibHblE CUTYallMUd Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAaHUEM T€OMETPUUYECKUX IMOHATHH U
TEopeM, amnmnapara ajareopsl, pemaTh NPaKTUYECKUe 3aJ1a4l, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: IapajljiesIbHbIE IpsiMble B  IPOCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSIMBIX, MAPAJICNBHOCTh MPSAMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpsAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHbIE (UTYPHI HAa IUIOCKOCTH: TETPAadp,

Ky'6, mapajiiCJaCImIiCa, IOCTpOCHUEC CceueHH I

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUICIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHAUKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOMU IEPIIEHAUKYIISPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NPSIMOM 110
IUIOCKOCTH, MPOEKIMS (PUrypsl Ha IIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHIUKYIIPHOCTH  JIByX  IUlockoctei.  Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN I1apauIeIICIIUIIE
U ero cBorctia. [Iupamuaa: N-yrogpHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPaMM[IbI, NPaBUIIbHAS U yCeUEHHAs MUpaMUa.

DJIeMEHTHI INpu3Mbl W IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPABUIBHBINA TeTpasap, KyO. IlpeacraBienune
O MPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U uKocadapyrue CedyeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMerpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMMIAX, TAPAUICICIIUIIEIAX, TPABUIIBHBIX

MHOI'OIrpaHHHUKax

Brruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriuel. [lmomansb
OOKOBOM IOBEPXHOCTH U IOJHOM IIOBEPXHOCTH TNPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM MNUpaMHIbl, TeOopemMa O IUIOIAIN

yceu€nHoi nupamupl. [lorstue 06 06béme. OOBEM nMupaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI TTOBCPXHOCTD, 06pa3yfonme HHHHHHPHHCCKOﬁ IMMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IH}IpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyrouiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUoLalb NOBEpXHOCTH cheprl. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa3BépT1<a NUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAA B MHOT'OT'PpaHHUK, UJIA TCJIO BpalllICHUSA

6.6

[TonstTne 060 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiiesienuneqa u ciaenctBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0bEM 1mapa u miomaab cGepsl




[Tomobuple Tema B mpoctpaHcTBE. COOTHOMICHHS  MEXIY — IUIOMIASMU

o MOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bexktop Ha miockoctd M B IpocTpaHcTBe. CII0KEHHE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitmne 3agaun B KOOpAMHATaX. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATb MHOHATUSMM: OIpElENEeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0KAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKY; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KJIEHUS IpU pPELIEHUU 3aj]ad,
1 OLICHUBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKAECHUH;  yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJAMHOXECTBO, ONEpalli Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Ui ONUCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IPU PELICHUN
3ajja4, B TOM 4MCJIE€ W3 JPYTUX Y4YeOHBIX INPEAMETOB; YMEHHE
OIepUpOBaTh MOHATUAMMU: Tpad, CBSI3HBIN Tpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHCIIO, II€JI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C paluoHaJIbHBIM  IIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO YHCJIA, OCTAaTOK IO MOAYJI, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajlbHBIX,  LIEJIBIX,
2 pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHUE HCIO0JIb30BaTh
MPU3HAKU JI€MMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee KpaTHOe, aNropuT™ EBKIMIA MU pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJIEHHS;  YMEHHE
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeYyHO yObIBamomiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb MU apIyMEHT KOMILIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NEHCTBUS C KOMIUIEKCHBIMH YHCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peEIlaTb YypPaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO DPA3JIMUYHBIX IMPUEMOB; pEIIATh
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C IIAPaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHHUs MaTeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTell HayKU U peaIbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHUMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (QYHKIHMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEKYTKE, HEMpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
(GbyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIWUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUIH, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTApHBIX (QYHKIUH;
YMEHHME MCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUA (YHKIIHM,
HaXO/JUTh HaWOOJbIIME M HAUMEHbBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM allapara MaTeMaTHYecKoro
aHaIN3a; NPUMEHATh NPOU3BOAHYIO U HAXO0XAEHUS HAWIYy4dlIEro

p€mi€HUA B NPHUKIIAJHBIX, B TOM YHCJIIC COHAIIBHO-DKOHOMHWYCCKUX M




GbU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, panoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUroHOMeTpuuyeckne  (QyHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpapUKU H3YyYCHHBIX (YHKUIUN, BBIIOJIHATH IMPeoOpa3zoBaHuUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 3a7ad U3 APYIHX Y4eOHBIX MPEIMETOB H
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA yis
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTy yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIENOBATh IOJYYEHHOE PEIICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMaTUKH; COCTABJIATH BBIPAYKEHHS,
YpPAaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIH C HCIOJB30BaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apudMeTHueckoe, MeIuaHa,
HauOosblllee W  HaUMEHbIllee 3HA4YEHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETUPOBaTh MH(GOPMAIMIO, MPEACTaBIEHHYI0O B TalnMIax, Ha
quarpaMmax, rpagukax, OTpaXarollylo CBOMCTBA peaIbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U THarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO JIHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIY9allHOTO COOBITHS; YMEHUE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyIbI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpEleICHUe BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIy4allHOW  BEJIMYWHBI, (QYHKIUW paclpelesieHus] W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHUE WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pPACHpPENCIICHUH JUIs
peIIeHus 3aJa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATh MOHSATHSIMH: COUCTaHUE, TIEPECTAHOBKA,
YHCII0O COYETAHWM, YHCIO TIEPeCcTaHOBOK, OWMHOM HpIOTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHUBATH BEPOSATHOCTH  pPeaJbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IOHATHUAMHU: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXKY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3aa4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIGHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIETO MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOILIBI0 T'€OMETPUUECKHUX TIOHATHH HU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aaUU

10

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (GUTYpPHI, 00bEM (UTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

IpAMOYTOJIBHOI'O ITapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, HUIXMHApPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYCHUs] KOHYCAa M LIWJIMHJIPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTHU
BpalCHUs, UX CEUYECHHUS], B TOM YHUCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHLHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp Imo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA
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YMeHue omnepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00Ms, MOAOOHBIE (UTYPHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MPEIMETOB M U3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM Ky0Oa, TPSIMOYTOJIBHOTO MapaljiesienuIea, MUpaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOP/IUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1Mo 0asucy,
CKaJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE IIPOM3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUIS peIIeHWs TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOSIIAN METON Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBICHHWI;, YMCHHE pPAacCIO3HaBaTh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA  POCCUHMCKOM W  MHPOBOU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE
19 Panyonanenele  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. [leiicTBus ¢ apudmeTnyecKkuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEeHU
14 Crenensb ¢ 1ienbIM nokaszareneM. CTeneHb ¢ palnoHaIbHBIM MoKasateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble uyncna. ApupMeTHyecKue Oonepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA M OIICHKA
pe3yibTara BHIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Henble 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTrpuieckue ypaBHeHUs
2.4 [Toka3arenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Lenblie n 1poOHO-palIMOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl JMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIIbl




DOyHKINUH U TpaPUKH

OyHKIUs, cnocoObl 3amanus (GyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKUMU. [leproanyeckue GyHKIMN
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkuuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOmocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MaxkcumymMbl 1 MHHUMYMBI (GyHKkuud. Haumbonblnee W HauMeHbllee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIE FeMEHTAPHBIX (YHKIUN
[TpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxneHne HanOOJbIIEro U HaUMEHbBIEro 3HAaYeHUs] (PyHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu Hajli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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