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MNOACHUTEJBHASA 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 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
WCIIOJIB30BAaHUSA CHUCTEMATHUYECKUX TIEeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOIKEHUSI 00pa30BaHUs
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 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: 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
rIyOOKO, €cii B JajbHEWIIEM 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 OKPY>KAIOIIETO 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 (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSAMH 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
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 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
TEOMETPUYECKHI anmapar sl pEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, 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/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  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
0o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHM OCYIIECTBIISUIOCH MOCJIEN0BATENbHO 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 u3yuenune 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 MOPOCTPAHCTBE: MAPAJUIEIbHBIE TMPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; IOCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPHNEHIUKYJIISPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MMApAUICNIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOn
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,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA 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 00 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. PaznokeHre 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

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMS MpOrpaMMbl y4eOHOro mpeaMera
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

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

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOKCHUS 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; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO 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:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 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
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHHUSI
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB M  OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeloBEUECKOH AeATeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHIWBHUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OeliCMBUIMU.

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

ba3zoBble 1ornueckue aAecTBu:

e BBISBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NAaHHBIX, HAOIOJNCHUSX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
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 uccienoBaTeabcKue 1eicTBHS:

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

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

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
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOIYYEHHbIN pe3yNbTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX 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 OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

@ opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  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, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



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

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBaTe B3aUMHOE pACIOJNIOXKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIbIA M HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JAJIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJIEAOB,  BBINOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCICHUE PACCTOSIHUA MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHUYECKUE METONbl TPU pPEIIeHUU
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TpUMEHEHHuEeM (QOpMyJ; BBIUUCISATH COOTHOLIEHHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

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

[IppuMeHATh NPOCTEHIINE NPOrPaAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMEHATh MOJMYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
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
UCIT0JIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUI U TEOPEM, anmnapara anreopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUUYECKas IOBEPXHOCThb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, 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 TMOHSATUSMU: MHOTOTPAHHWK, BIHCAHHBIA B chepy
ONMCaHHBIA OKOJO cdepbl; 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.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 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 IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMIECHUS, €CIIH YCIOBUS TPUMEHEHUS
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 IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

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

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPHUH 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 T'E€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJIEIHA 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 DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
0 0
1 Brexettite B cepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 0 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edso00.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 0 0 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1 0
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
M 11 1 0
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1 0
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
: 0
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbl 4 1 https:/m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
0 0
L Tena ppameris 12 https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
0
2 OOnEmbt Ten > . https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
0
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
uudposeie
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIC TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 M300pakeHHS Ha pPUCYHKAX: U300pakKeHUs 1 bubmorexa LHOK
p N prcymiax: p https://m.edsoo.ru/aecc77cd
TUIOCKOCTEH, MapaljiebHbIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
5 [TonATHs: nepecekaromumecs MI0CKOCTH, 1 bubnnorexa [HOK
nepeceKaromrecs npsamas 1 miocKocTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHs: nepecekarouecs MIOCKOCTH, 1 bubnuorexa [IOK
MEePECEKAOIINECS MPAMasi U IIIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKAMH,
4 n300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
P P https://m.edsoo.ru/a63959ed
PHUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTeKax
HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
5 X Pa3sBEPTKU U MOJEIU éequHﬂp 1 bubmmorexa [TOK
pasBep ' https://m.edso0.ru/b30dff38
MHOTOTPaHHUKOB
HawansHbIe cBeIeHUS 0 KyOe U TUpaMH/IE,
6 uX pa3BeépTku U Mojenn. CedeHus 1 bubmorexa HOK
pasBep ' https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT
7 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH H 1 bubmmorexa [JOK
p pHi: p P https://m.edsoo.ru/Occ5cafe
CJIEJICTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHHUU

bu6mmoreka [IOK

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U
P P P p https://m.edso0.ru/239c8ch4
CJICACTBUA U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM MOCTPOCHUH
9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U Bubmorexa ITOK
p pHH: P P https://m.edso0.ru/65c6b106
CJIEZICTBUS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U bubmmorexa LHOK
p pHH: P p https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubmmorexa LHOK
pocip - 1ep ’ https://m.edso00.ru/1a2520f6
napauIeIIbHbIC U CKPEIINBAIOIINECS TIPSIMBIC
[TapamienbHOCTh NPSMBIX U IVIOCKOCTEN B
12 IIPOCTPAHCTBE: NapaUIeIbHbIE MIPSIMbIE B bubnuoreka [IOK
MPOCTPAHCTBE; NAPaLICIIBHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSIMBIX
[MTapannensHOCTh MPSMBIX M TUIOCKOCTEH B
13 rpocTpadcTse: [lapamieabHocTh IPIMON U Bubmorexa ITOK
poctp - 1ap P https://m.edsoo.ru/eeld19b9
[UIOCKOCTHA
14 VTIIBI ¢ COHAIIPABICHHBIMU CTOPOHAMU bubmmorexa [IOK
p p https://m.edso0.ru/9f4071b9
15 VYroa Mexay npsiMbIMUA B IPOCTPAHCTBE Eubmorexa ITOK
Ay TIp poctp https://m.edsoo.ru/fe733862
16 YFOJ'I MEIXK IPAMBIMHU B IIPOCTPAHCTBEC BI/I6J'II/IOTCK3 HOK
Ay 1p pocTp https://m.edso0.ru/2935a9a0
17 [TapanmienbHOCTD MIOCKOCTEH: bubnuorexa [IOK
napasuiebHbIE TIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napayyIeIbHBIX MIOCKOCTEH bubnmoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimume nmpocTpaHCTBEHHBIE (PUTYPHI HA bubnnorexka [HOK
TUTOCKOCTH: TETpadip, KyO, mapaielienumne/ https://m.edso0.ru/4a28dc02
. bu6mmoreka [IOK
20 Hocrpoerne cerernit https://m.edso0.ru/1d434dOf
. bu6mmoreka [IOK
21 Hoctpoetiite cenertit https://m.edsoo.ru/ec26fe5d
KoHntpoinbhas padora o teme "[Ipsmbie u
22 IJIOCKOCTH B IPOCTPAHCTBE bubmmorexa LIOK
poctp ' . https://m.edso00.ru/9a0a9e56
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH:
23 ne pHeH I[I/IK yJ'I}I prIe 1} ;Iime B bubmmorexa LOK
PHOHIIYIBP P https://m.edsoo.ru/b19f6as5d
MIPOCTPAHCTBE
24 [IpssmMble napayenbHble U bubnnorexka [JOK
NEPIEHAUKYIISAPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHble U bubnuorexa [IOK
25
MEPIECHINKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsMoit epreHANKYISIPHON bubnuorexa [IOK
IIJIOCKOCTHU https://m.eds00.ru/635¢5087
29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU bubnnorexka [JOK
IUIOCKOCTHU https://m.edsoo.ru/bd3745f8
30 Teopema o0 psIMOM NEPIIEHINKYIISIPHOU bubnnorexka [HJOK
IIJIOCKOCTH https://m.edso00.ru/7d18834b
31 [TepneHauKysip ¥ HAKJIOHHBIE: PACCTOSIHHE bubmuorexa [JOK




OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSHUE

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

bubmuoreka [JOK

32 e
oT TO‘iIfI/I JI0 TIJIOCKOCTH, PACCTOSIHUE OT httos://m.edsoo.ru/66fefadd
PSIMOM 70 TJIOCKOCTH
[lepnenuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE
33 oT IT)quI/I oynnrc))cxocm aCCTOSII)HI/Ie oT bubmorexa LIOK
. P https://m.edsoo.ru/a5h7b8e3
IPSIMOM 70 TIOCKOCTH
[lepneniukynsip ¥ HaKJIOHHBIE: PACCTOSTHUE
34 oT ioqmi[ oynn]zcxocm aCCTOfI)HI/Ie oT bubmmorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TJIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMOU bubnnoreka [JOK
U IJIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi bubnnorexka [JOK
JABYTPAHHOIO yIjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TMHEHHBIA yro bubnuorexa [IOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 [TepnieHIUKYIAPHOCTD MIOCKOCTEN: TIPU3HAK bubnuorexa [IOK
MEPIECHINKYISIPHOCTH JABYX IUIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepneHAUKYIAPHOCTD MIJIOCKOCTEN: IIPU3HAK bubnnoreka [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEU https://m.edsoo.ru/ed9e2a8e
40 [TepneHAUKYISIPHOCTD TIJIOCKOCTEH: TIPU3HAK bubnmoreka [JOK
MEPIECHINKYIISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nmepneHAUKYIApax bubmmorexa [JOK
P P PHCHAMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHEHANKYIIPAX bubmmorexa [JOK
P P PHCHAMKYIAP https://m.edsoo0.ru/52188a7d
43 Teopema o TpEx mepHEHANKYIAPAX bubmuorexa [JOK




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

KonrtponbHas pabora no remam
"TleprnieHIUKYISIPHOCTD MPSIMBIX U

bu6mmoreka [IOK

44 wiockocTe" 1 "Yribl MeXAy OpSMbIMU U https://m.edsoo.ru/5b971ef3
10cKocTsIMU"
[TonsiTie MHOTOTPaHHUKA, OCHOBHbBIE

45 3JIEMEHTHI MHOTOI'PAaHHHUKA, BBITYKJIbIE U bubmuorexa [JOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOI'PaHHHUKA
[Tpusma: N-yronpHas mpu3Ma; rpaHu v

46 OCHOBaHUS IPU3MBL; TIpsIMasi U HAKJIOHHAS bubnnoreka [JOK
MPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsMOyroOIbHBINI bubnuorexa [JOK
rapajulesIenuIle]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroiapHas mupaMuia, TpaHu U

48 OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS bubnnoreka [JOK
[IOBEPXHOCTB MMUPAMU/IbI; IPABUIIBHAS U https://m.edsoo.ru/fblcd0as
yceu€HHasi TupamMuaa
[IpaBusibHBIE MHOTOTPAHHUKU: TIOHSATHE
MPaBUIILHOTO MHOTOTPAHHUKA; TTpaBUJIbHAS

49 MpU3Ma U NMpaBUIIbHAS MUPAMU/IA; bubmorexa HOK

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

MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPAaBUIIBHBIN TeTpadIp; KyO
[IpencraBnenue o mpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1 bubmmorexa [OK

https://m.edsoo.ru/a0fdd5bf

UKOCadIp.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmoreka [JOK

OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.

https://m.edsoo.ru/b9e777d9




DIeMEHTHI CUMMCETpPUU B IIMpaMuaax,
napauiejicnmicaax, rnmpaBUJIbHbIX
MHOTI'OIrpaHHHUKax

Brrancienue 351eMeHTOB MHOI'OI'PpaHHUKOB:

bubmuorexa [JOK

52
pE€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
53 MIOBEPXHOCTHU IPSIMOM IPU3MBI, IUIOIIAb bubmumorexa [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edso00.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 IIOBEPXHOCTHU IIPaBUIIbHOW MMUPAMHUIBI, bubnnorexa [HOK
Teopema O IUIoMAau OOKOBOM MOBEPXHOCTH https://m.edso00.ru/5603e30b
yCeu€HHOM MUpaMUIbI
55 KonTtponpHast pabora o Teme bubnuoreka [IOK
"MHororpanHuKu" https://m.edso00.ru/a95f5c04
N bubmuorexa [JOK
IT
56 onsiThe 05 06nEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
7
> OOBEM mHpani bl https://m.eds00.ru/235171b3
. bubnuoteka [JOK
58 OOBEM mHpani bl https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59
OObEm mipamu el https://m.eds00.ru/79¢10312
" bubmuorexa [JOK
60
OObEm mipamu el https://m.edsoo.ru/2faadc3f
. bubnmoreka [JOK
61
OObEM mpu3Mb https://m.eds00.ru/79853608
62 O0BEM TPU3MBI bubmorexa [IOK

https://m.edso0.ru/1e053890




bu6mmoreka [IOK

. 1
63 OOBEM mpH3MEI https://m.eds00.ru/482d3f51
KonTtponsnast padora no teme "O0bEMBI bubnuoreka [IOK
64 1
MHOTOTPaHHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEHHE, 0000IIEHNE CUCTEMATU3AIIHS
65 sHanuii. [locTtpoeHue cedyeHnii B 1 Bubmaorexa ITOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHUE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUU. BbIunciieHue paccTOSIHUN: MEXITY
66 BYMS TOYKAMH, OT TOUKH O IIPSIMOMU, OT 1 bubnmorexa LOK
ABYM ’ 710 Tp ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS PSIMBIMU
bubmunorexa [JOK
67 n o 1
TOTOBA KOHTPOILHas pabota https://m.edso0.ru/b9146bcO
[ToBTOpenue, 06001IeHNE cucTeMaTH3aIUs
3HaHUN. BeI4uciaeHue yrioB: MexX
68 CKPEIUBAIOIIIMHUCS HYZMBIMI/I M?}i 1 bubmorexa [IOK
p Hlu o p ’ y https://m.eds00.ru/56765e8b
MPSIMOM U TUTOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YTJIOB MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; INIOIA b IOBEPXHOCTU 1 buGnuorexa [IOK
P> P https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubmuoreka [IOK
2 IJIOCKOCTH; KacaTeabHas III0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnorexa [JOK
mockocTu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOI 1 bubmuorexa [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas 1 OCb; 1 bubmmnoreka HOK
I0a b OOKOBOW U TIOJTHON https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N3obpaxkenue muimHaApa HaA
MJI0CKOCTH. Pa3BEépTka muimHapa.

6 Ceuenus nuIMHIpa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. p ’ https://m.eds00.ru/016e25eb
napayuienbHON Win
MEPIECHIUKYISIPHON OCH LIUIUHPA)
bub6
7 KoHnnyeckast noBepXHOCTB, 1 nommorexa [IOK

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIIMHA,

8 obpas asi ¥ OCh; TUIOIAb bubmorexa LOK
p yl?m L tad https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
Y ceu€HHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi/I/I}I u goxzf;l bubmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIIOCKOCTBIO, Bu6mmoreka [JOK

10 9
MapasieIbHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXOASIIEH uepe3
BEPLIUHY)

11 KomOunamums ten BparieHus u bubnuoreka [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BOUCaHHAs B bubnnorexa [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIICHUS

13 [TonsiTue 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

N bubmuoreka [{OK
14
Oweém upmHApa, KoMy https://m.eds00.ru/5513d87b
. bubmuoreka [{OK
1
° OOwém wapa u momaze chepet https://m.edsoo.ru/d189bde2
b K
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. nommorexa [10

https://m.edsoo.ru/810cfleb




COOTHOIICHUST MEXKIY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMAMHU
MOTOOHBIX TEJ

17 KonTponbnas pabota no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha IJI0CKOCTH U B Bu6muotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno>xeHue ¥ BRIYMTAHHUE BEKTOPOB bubmmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILIAaHAPHBIM BEKTOpam bubmmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPABUJI JCHCTBUH C bubmorexa HOK
P P A https://m.edsoo.ru/5a827900
BEKTOPaMHU
[IpsiMoyronbHas cucteMa
93 KOOpJUHAT B IPOCTPAHCTBE. bubmuoteka [IOK
Koopaunarsl Bextopa. [Ipocteiimme https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
24 VYroa Mexay BeKTOpaMH. bubmmoreka [JOK
CxkansipHO€ MPOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
25 Brruncrienune yrioB Mexmay but6mmorekxa [IOK
MIPSMBIMU U TUIOCKOCTAMHU https://m.edsoo.ru/8efbe78e
KoopanHatHO-BEKTOPHBIN METO
PA P A bubmuorexa [{OK
26 IIPH PELICHUN T€OMETPUUYECKUX

3a1a4

https://m.edsoo.ru/d3alfe30




KouTponbnas pabora no teme

27 "BekTophl 1 KOOpAUHATHI B 1 bubamorexa LIOK
| https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U
cucTeMaru3anus 3HaHui. OCHOBHBIC bubmuorexa [JOK
28 1
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpEeHME, 0000IIEHNE 1
29 cucrtemaTusaius 3HaHuii. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.eds00.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1
cucTeMaTu3alus 3HaHui. 3agauun bubnuorexa [JOK
30 1
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTH3aIvs 3HaHWK. 3amaun bu6mmoreka IIOK
31 1
IIJIAHUMETPUU U METOJIBI X https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEHNE U
32 cucreMmaru3anusa 3HaHui. OCHOBHEIE 1 bubmmoreka IIOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
but6mmorexa [IOK
33 Hrorosas KOHTpoJIbHAs paboTa 1 https://m.edsoo.ru/ec24dfc?
34 [ToBTOpeHme, 0600IEeHNE U 1 but6mmorekxa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
25 [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPHU PELICHUU
' reOMEeTPHUECKUX 3a]a4
- OnepupoBaTh MNOHATUSAMM: MAPAVIENBHOCTh M TEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
24 KnaccuduuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMU: JABYTPAHHBIA YTOJI, TPAHU JBYIPAaHHOTO YIIIa,
7.5 peOpo ABYrpaHHOIO yria, JUMHEWHBIH yroj ABYIrpaHHOIO yria, rpaaycHast
Mepa JIBYTPaHHOTO yTiia
- OmnepupoBarh MOHATUSMH: MHOTOTPAaHHHK, BBITYKJIBIA M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'paHHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, Mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccuduimmpoBarh ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBAaHHS IS
- Kkinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TIPU3MBI,
napaJiesIenune bl)
29 OmnepupoBatb TIOHSI THSIMH: CeKyIIas TUTOCKOCTB, ceueHme
' MHOT'OI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' WCTIOJNB3Ysl METOJ CIIEJIOB
CTpouTh cedeHUS] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BHIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HAXOXKACHUE TE€OMETPHUECKUX BEJIMYMH 1O Oo0pas3iaM




7.13

7.14

WM aJiroputMaMm, IMPUMCHASA HW3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI ITPpH
peiCHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha  BbIYMCIICHUC
paCCTOXHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCA MMPAMBIMHA

Pemrate 3aa4i Ha HAaXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WK aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUEC MCETOAbI IIPpH
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMUCA IIPAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOHIAASIMHU MMOBEPXHOCTEM, 00bEMamMu 0T0OHBIX

MHOI'OI'paHHUKOB

7.15

7.16

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

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh ¥ INIOCKOCTh CHMMETPUHU (UTYPBI
W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpPEeACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

7.17

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI AJs1 peICHUS CTCPCOMECTPHUUCCKUX
3aaa4, IMpeamnojJararommx HECKOJbKO HIaroB pCmicHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOM (bOpMe

7.18

7.19

[IpuMeHATH mpocCTEHIIME MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 33124
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE H

JKHU3HH, pACIIO3HABATH NPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOTydYeHHbIE 3HAHHSI Ha IPAKTHUKE: aHAJIM3UPOBATh PeabHbIe
CUTyallud M MPHUMEHSATbh HW3Y4YECHHbIE IOHATHS B IIpoOLlecCe IOMCKa
peleHus MaTeMaTHYECKU chopMyIMPOBAHHOM po0JIeMbl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, arnapara ajredpsl, pemarh NpakTUIeCKUe 3a1a4u, CBSI3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpoBepPsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro oo1ero 0opa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh MOHITHSIMH: [TUIHHIPAYECKAsE TTOBEPXHOCTh, 00pa3yrolne
6.1 MWIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKAs IOBEPXHOCTD,
' o0Opa3ylole  KOHHUYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacHoIOXKeHUEe CPephl U TNIOCKOCTH
OnepupoBaTh TOHSITHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMCHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOIO CIIOSI, BHICOTA
[IAPOBOTO CJIOSL, IIAPOBOM CEKTOP
6.6 Bbraucnsate 00bEMBI W IUIOIIAAM TOBEPXHOCTEH Tel BpAaIICHUS,
' TE€OMETPUUECKUX TEJI C IPUMEHEHUEM (HOPMYJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHMCaHHBIH B chepy u
6.7 ONHCaHHBIN OKOJIO cdeprl, chepa, BIMCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpalICHUS
6.8 BbHCHSATP COOTHONIICHHS MEXAY IUIOMAASMH TOBEPXHOCTEH H
' 00BEMaMH TOJOOHBIX TEIT
69 N3o0paxath nzydaemble QUTYPHI OT PYKH M C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpaleHus
W3Biiekath, WHTEPHPETUPOBATH M TPeOOpa3oOBhIBATh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha
yeprexax U pUCYHKaX
[TpumeHsTh TeoMeTpuuecKrue (PaKThl A PEHICHUS CTEPEOMETPUUECKUX
6.12 3a/1a4, MPENOIAralolIuX HECKOJILKO ILIarOB PELIEHUs, €CIAH YCIOBHS

MIPUMEHEHUS 3a/1aHbI B IBHOU popme

6.13 OrnepupoBaTh MOHITHEM: 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 ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroj
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

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 A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XICHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHJAapPTHBIX

MaTCMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKU3HHU, paCllO3HABATDh IMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha IpPaKTHKE: aHaJIM3UpOBaTh
pealibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHS B IIpoOIEcce
MONCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBATh pealibHble CUTYallUU Ha SI3bIKE F€OMETPHH, UCCIIE0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAaHUEM T€OMETPUUYECKUX IMOHATHH U
TEopeM, amnmnapara aareOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajulefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUlelIbHbIe MpsIMble B  I[POCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSIMBIX, MAPAIJICIIBHOCTh MPSMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJl MEXIy TMpsAMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapajuieNbHbIe MJIOCKOCTH, CBOWCTBA MapayliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpadp,

Ky'6, mapajiiCICIumIiCa, IOCTPOCHUC CceueHH I

7.3

7.4

[lepneHuKyISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIbHbIE U NIEPIICHAUKYIISIPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJABl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBI yroOJI, JIMHEHHBIM Yroja JAByrpaHHoro yrina. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPIEHAUKYIIPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrombHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN I1apauIeICIIUIIE
U ero cBorctia. [Iupamuaa: N-yrogpHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MHUPaMM/JIbl, NPaBUIbHAS U yCeUEHHAs MUpaMUJa.
OJeMeHTBl Tpu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIPDAaHHMKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWIbHAs TPEYrojbHasl MUpaMUAa U IPaBUIbHBINA TeTpasp, Ky0. Ilpencrasnenue




7.5

7.6

1.7

0 MpPaBWIBHBIX MHOTOTPaHHHMKAaX: OKTa’Jp, AOJAeKa’aAp u ukocayapyrue CeudeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMUJIAX, NapajUICICIUIIEIaX, TPABUIbHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriuel. I[lnomansb
OOKOBOM IOBEPXHOCTH WU IIOJHOH IIOBEPXHOCTH TNPSAMONM IpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM INUpaMHIbI, TeOpeMa O IUIOIIALU

yceuénHoil nupamuabl. [lonstue 06 00béMe. OObEM NUpPaMUIbl, TPU3IMBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

6.1

6.2

I'eomerpus

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONW TOBEPXHOCTH, OCh
UWIMHIPUYECKON TOoBepXHOCTH. LlMmuHAp: OCHOBaHUS W OOKOBas IMOBEPXHOCTb,
oOpasyromas U oCh, TUIOIaAb OOKOBOW 1 TTOJIHOW TOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKkoi mnoBepxHocTu. KoHyc: ocHOBaHME W BepluHa, oOpasyromias U OcCh,
MJI0MIa s OOKOBOM M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Codepa u map: UeHTp, paauyc, AMaMeTp, IJIOIIaAb OBEPXHOCTH cdepsl. Bzanmuoe
pacroyiokeHue cepbl U TUIOCKOCTH, KacaTellbHasi TUIOCKOCTh K cdepe, IUIomaib
cepsl

N300paxkeHue Tes BpalleHus Ha MII0CKOCTH. Pa3BépTka MumHApa 1 KOHyca
KomOuHamu Ten BpalleHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONMCAHHBIHN
okoJto cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[TonstTne 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpPSMOYTOJIBHOTO TMapayviefenunena u cieactsus u3 He€. OO0BEM HWIMHIPA,

konyca. O0BEM 1mapa u TiIonaab chepsl

6.7

[TomoOubie Tema B mpoctpancTBe. COOTHOWIEHWUS  MEXAY  IUIOMAIASIMU

MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

Ceuenust uunuHApa (MapajuieIbHO U MEPIEeHIUKYISIPHO OCH), CEYEHUs KOHyca




(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILUHY), CEUECHUS 11apa

BGKTOp Ha IINIOCKOCTH M B IIPOCTPAaHCTBE. CrnoxxeHre W BBIUMTAHUE BCKTOPOB.

YMHO)€eHuEe BeKTopa Ha uucio. PasnoxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

o9 BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU
[IpssmoyronbHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BekTOpa.
6.10 [Ipocreiimue 3amadyn B KOOpAMHATAX. YTrod MeXay Bekropamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUN F€OMETPUYECKUX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue wmeromamu 10Ka3aTeNbCTB, aJTOPUTMaMHU PEIICHUS 3a/1ady;
ymMeHue (HOpMyIHpOBaTh M ONEPUPOBATH MOHSTUSIMH: OMpEICIICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHUJIbHBIE (POPMYIUPOBKH; NPUMEHATh UX; YMEHHE (POpPMYIUPOBATH
oOpaTHOE W TPOTHUBOMOJIOXKHOE YTBEPXKICHHE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPBI, HUCMHOJIb30BaTh METOJI MAaTeMaTH4YeCKOW WHIYKIUH;
MIPOBOJIUTH JIOKA3aTEJIbHBIC PACCYXKIEHUS MPHU PEIICHUH 3a7a4, OIICHUBAThH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKIEHUH; yMEHHE  OIEepUPOBATH
MOHSATUAMH: MHOXXECTBO, MOJMHOKECTBO, OIEpaIldy HaJ MHOXXECTBaMHU;
YMEHHE HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmnapar Jisl OMUCaHus
peanbHBIX MPOIECCOB U SIBIICHUU W MPHU PEUICHUU 3a]a4, B TOM YHUCIE U3
JIpYTUX Y4eOHBIX MPEIMETOB; YMEHHE OIEPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, JAepeBo, UK, rpad Ha TUIOCKOCTH; YMCHHE 331aBaTh H
OMUCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOAMH; HCHOIB30BaTh rpadbl mpu

pelieHnu 3aaa4y

YMeHue ornepupoBaTh MOHITHSIMH: HATYpaJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTEMeHb C LIeJbIM MOKa3aTesleM, KOPeHb HAaTypalbHOW CTENEHH, CTENEHb C
palliOHAJIBHBIM I10Ka3aTCJIEM, CTCIICHDL C HeﬁCTBHTeHBHLIM II0Ka3aTcJiEM,
morapudM dYHCIa, CUHYC, KOCHHYC W TAaHIEHC MPOU3BOJIBLHOTO YHCIIA,
OCTaTOK MO0 MOJYJI0, PAIMOHAIBFHOE YHWCIIO0, WpPpAIMOHAIBFHOE YHCIIO,
MHOJKECTBA HATYpPaJIbHBIX, UENbIX, PAIMOHANBHBIX, JIEHCTBUTEIbHBIX
YUCCII; YMCHHUC HCII0Jb30BaTh MMPU3HAKH ACIMMOCTH, HauMeEHbIIINN O6HIPII>1
JenuTeNh M HauMeHbllee oOliee KpaTHoe, ainroput™m EBkmuaa mnpu
pEeIICHUU 3a/]ad; 3HAKOMCTBO C pPa3IMYHbBIMH IMO3UIIMOHHBIMHU CUCTEMaMU
CUHCTICHHS; YMEHHE BBIMOJIHATH BRIYHCIICHUE 3HAYCHU U MPeoOpa3oBaHUs
BBIPOKEHUIN CO CTENEHSMU W Jorapudmamu, mpeoOpa3oBaHUs APOOHO-
palMOHANBHBIX  BBIPAKEHUH;  YMEHHE  ONEpUPOBATH  MOHATHSIMHU:
MOCJIC/IOBATEILHOCTh, apU(METHUECKass TPOTPECCHsI, TeOMEeTpHUYeCcKast
nporpeccusi, OECKOHEYHO YOBIBAIOIAs TE€OMETPUYECKas IPOTPECCHS;

YMCHHUEC 3aJaBaTb IOCJICAOBATCIBHOCTH, B TOM YHCJIE€ C IIOMOIIBIO




PEKYppPEHTHBIX (DOPMYIT; yMEHHE ONEepUpOBaTh MOHATUSAMU: KOMIUIEKCHOE
YUCJIO, COMNpPSDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb M apPryMEHT
KOMIUIEKCHOTO ~ 4ucia,  (opMa  3amucu  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckas, TPUTOHOMETpUYECKass H anredpanyeckas); yMeThb
MPOU3BOJIUTH apudmMeTnyeckue AEeUCTBUA C KOMIUIEKCHBIMU YHCIAMU;
MPUBOJUTH MPUMEPHI UCIOJb30BaHUS KOMILJIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuua 2X2  uw  3%3, omnpeAeiuTeNb  MaTpUIIbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh IOHSATUSMH: PAaUUOHAIBHBIE, WPPALMOHAIBHBIE,
MOKa3aTeibHble, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPUPOBATH MOHATUSIMH:
TOKJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YypaBHEHHMI M HEPABEHCTB, PaBHOCWIBHOCTb YpPaBHEHUI,
HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaThb YpPABHEHMS, HEPABEHCTBA U
CUCTEMBl C IIOMOLIBIO pA3JUYHBIX MPUEMOB; pEIIaTh ypPaBHEHUS,
HEpAaBEHCTBA M CHUCTEMBl C I1IApAaMETPOM; IIPUMEHATH YpPaBHEHMS,
HEpPABEHCTBA, UX CUCTEMBI JISl PEUICHUS MaTEMATHYECKUX 3a7a4 U 3a/1a4 U3

Pa3JIMIHBIX obnacrei HAayKHu U peaﬂBHOﬁ KHN3HU

YMeHue onepupoBaThb HOHATUSAMM: (QYHKIMA, YETHOCTh (YHKLHUH,
MEePUOJUYHOCTh (YHKIMHM, OTPAaHMYEHHOCTh (PYHKIIHH, MOHOTOHHOCTH
GyHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJipllee M HauMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKE, HempepbiBHAs (YHKIHS, aCUMITOTHI Ipaduka
¢byHKIMH, TIepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPUYECKHH U
¢u3nueckuif CMBICI IPOU3BOJHOM, MEpBOOOpa3zHas, OMPECIEHHBIN
UHTErpaj,; yMEHHE HaXOAMTh AaCUMOTOTHl Tpaduka (YHKIMH; yMEHHE
BBIYHCIISTH TPOU3BOJHBIE CYMMBI, TPOU3BEIECHNUS, YACTHOTO U KOMITO3ULIUI
(GyHKIMN, HAXOUTh ypaBHEHHE KacaTelbHOH K rpaduKy QyHKLIUHU; yMEHHE
HaXOJUTh MPOU3BOJIHBIE AJIEMEHTApHbIX (DYHKIUH; YMEHUE HCIIOIb30BaTh
MPOU3BOJIHYIO Ul HWCCIIEAOBAaHUS (QYHKIUH, HAaXOAUTh HAMOOJbIIUE U
HauMEHbIINE 3HA4YeHUS (YHKUMHA; CTPOUTH TIpaUKH MHOTOYJIEHOB C
HCIIOJIb30BAaHUEM  allllapaTa MaTeMaTH4YeCKOro aHalu3a; I[PUMEHATh
MIPOU3BOJIHYIO ISl HaXOXACHUSI HAWIYYILIero peuieHus] B MPHUKIAIHBIX, B
TOM YHCJIE COL[MAIbHO-DKOHOMMYECKMX M (PU3MYECKUX 33/a4ax; HaXOIUTh
wiomaau u 00bEMBI QUTY C MOMOUIBI0 MHTErpalia; IPUBOJUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS C TOMOUIbIO U dhepeHIHnaTbHBIX

YpaBHEHUI




YMeHue onepupoBaTh NOHATHAMU: rpaduk GyHKIIUU, 0OpaTHAs (PyHKITUS,
KOMNO3ULMs (YHKIMNA, JUHEHHas (QYHKIUSA, KBaJpaTuyHas QyHKIUS,
panmoHanbHas (QYHKIUS, CTENeHHas (YHKOUS, TPUTOHOMETPHUYECKUE
¢byHKuMK, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUH, TOKa3aTelbHas H
norapumuueckass (GYHKIUHM; YMEHHE CTPOUTh TpaduKd H3Yy4EHHBIX
(GyHKUIMH, BBIOJIHATH IPpeoOpa3oBaHus TpaduKoB PYHKIUH, HCIIOIE30BATh
rpaduKy Ui U3y4eHUs MPOIECCOB U 3aBUCHMOCTEH, NPU PEIICHUH 3a1ad
U3 JPYrux y4eOHBIX IMPEAMETOB W 3a/1a4 U3 PEaIbHOW >KU3HU; BBIPAXKAThH
dbopMynamMH 3aBUCHMOCTH MEXIY BETMYMHAMH; HCIOJIb30BaTh CBOMCTBA U
rpadukn (QYHKOMHA JUIS peIIeHUs ypaBHEHHWH, HEPaBEHCTB M 33134 C
napameTpamu; H300pakaTb Ha KOOPJMHATHOW IIJIOCKOCTH MHOYKECTBA

pELIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, JOJAM U YacTu, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4d U3 O0JIaCTU YIpPAaBJIEHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCaMH); COCTaBJIATh BBIPAKEHMS, YPABHEHHUS, HEPAaBEHCTBA M UX
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, MCCICNOBaTh IIOIYYEHHOE PEIICHUE H
OLIEHUBAaTh MPaBJONOJO0OHOCTh pE3yJIbTaTOB; YMEHHME MOJEIUPOBAThH
peanbHble CHUTyallMH Ha SA3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4, UCCIIEJ0BATh
MOCTPOEHHBIE ~ MOJEIU C  UCIOJNb30BAaHUEM  ammapara  ajureOpsl,

UHTEPIPETUPOBATh NOJIYUECHHBIA pe3ybTaT

YMeHue omnepupoBaTh MOHATUSMU: cpefHee apupMeTHdecKoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCUs], CTaHIApPTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0Opa; yMEHHE H3BIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaInIo, MPEACTaBICHHYIO B TaOJIUIAaX, Ha AUarpaMmmax, rpadukax,
OTPaXKaKoIyI0 CBOKMCTBA pPEaJbHBIX MPOLECCOB U SIBJICHUW; MPEICTABIAThH
vHpOpMAIUIO ¢ TIOMOIIbI TaOMUIl ¥  JUarpaMM; HCCIIe0BaTh
CTaTHCTUYECKUE JaHHbIE, B TOM YHCIE C TpPHUMEHEHHEM TpadudecKux
METOJIOB M AJICKTPOHHBIX CPEACTB; IPaPUUIECKU HCCIETOBATh COBMECTHBIC

Ha6J'IIO,Z[CHI/ISI C MOMOLIBIO JUarpaMm pacCcCuBaHusa U JIMHEMHOM perpeccuun

YMeHHne onepupoBaTh IOHATHSAMH: CIIYy4allHbI ONBIT M CIydalHOe
COOBITHE, BEpPOSITHOCTb CIy4allHOrO COOBITUS; YMEHHME BBIYHMCIATDH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TpapUUecKUX METO/]OB; IMPUMEHSTh
(bopMysIbl CIOXKEHHS W YMHOXXEHHMS BEpOSTHOCTEH, (OpMyIy IOJIHOM

BEpOATHOCTH, Gopmyiny bepnymiu, komOuHaTOpHBIE (DAaKTHl U (HOPMYIIBI;
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OLICHUBATh BEPOSITHOCTH peajbHBIX COOBITUH; YMEHHE ONEepUpPOBAThH
NOHATUAMM:  CIydallHas BEIMYUHA, pACHPEACICHHE BEPOSTHOCTEM,
MaTeMaTUYeCKOE OKUJAHUE, JHUCIEepPCUs M CTAaHAApPTHOE OTKIOHEHUE
ClyyailHOH  BeNMYUHBI, (YHKIMH  paACIpENENIeHUss U  IJIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOTO U HOPMAJIBHOI'O Paclpe/leICHU; YMEHHE
HCIIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACIPEACIICHUN U PELICHMs 3a1ad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBLIMX YHCEJ, METOJIbI BHIOOPOYHBIX
HCCIEAOBAHUM; YMEHME [PUBOJIUTH IPUMEPBI IPOSBICHUSA 3aKOHA
0OJBIIMX YHCEd B NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUIX; YMEHHE
OIEPUPOBATh IOHATUAMM: COYETAHHUE, IEPECTAHOBKA, YUCIO COYETAHUU,
YHUCIIO  MEpecTaHoBOK; OumHOM  HploTOHa;  ymMeHHUE  NPUMEHSTh
KOMOWHATOpHBIE (DAaKThl U PACCY)KICHHS ISl PEIICHUsS 3a/1a4; OLICHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTABIATH BEPOSITHOCTHYIO MOJEIH U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUAMHU: TOYKa, IMpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIa, IJIOCKUWA YroJ, JBYIPaHHbIN
yroJi, TpEXTpaHHbI YroJj, CKpEeIIMBaIOIIUECs NpsMble, MapajlIebHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YIoJl MEKY HNPSIMBIMH, YroJl
MEXy NMPSMOI U MJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JO0 IUIOCKOCTH, PACCTOSIHHE MEXAY HPSMBIMU, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME MHCIIONb30BaTh IMPU PELIEHUH 3a7ad H3Y4YCHHbIE
(bakThl U TeopeMbl MIIAHUMETPUU; YMEHHUE OIEHUBATh pa3Mepbl OOBHEKTOB
OKpPY)KAIOILIEr0 MHpa; CTPOUTh MAaTeMaTHYECKHE MOJEIU C IOMOILBIO
F€OMETPUYECKUX TOHATHUM M BEJIWYMH, pEIlaTh CBS3aHHbIE C HUMU

MPAaKTUYCCKHE 3ala4r

YMeHue onepupoBaTh MOHATHAMH: IUIOIIAAL (QUIYypbl, 00BEM QUIYpHI,
MHOTOTPaHHUK, IPaBUIbHBIA MHOTOIDAaHHUK, CEYEHHE MHOIOTpaHHMKA,
KyO, mnapamienenunen, MOpu3Ma, NOuUpamuaa, (urypa u TMOBEPXHOCTh
BpallleHHs], IWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IUIOMAAb
MOBEPXHOCTH NHUPaMUIbl, MNPU3MBI, KOHYyca, UWIMHIpa, OO0BEM KyOa,
MPSMOYTOJIBHOTO ~Napajulelienunena, NUPaMUIbl, MPU3MBI, IMWINHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHUS KOHYCa W LMIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHUIO, CEUYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromascs cepsl, LWINHApPA, KOHYCAa; YMEHHE CTPOUTh CEYEHUE
MHOTOIpaHHHMKa, M300pakaTb MHOTOTPAaHHUKH, (UIYphl U TMOBEPXHOCTH

Bpalmi€Hus, UX CCUYCHUA, B TOM YHCJIIC C ITIOMOUIBIO 3JICKTPOHHBLIX CPCACTB;
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YMEHHE IPUMEHATh CBOMCTBA T€OMETPHYECKUX (DUTYp, CaMOCTOSTEIHHO
(GbopMyIHpOBATH ONpPENENeHUsI N3y4aeMbIX (PUTYp, BBIABHTaTh TUIOTE3BI O
CBOMCTBaX M NpPU3HAKaX TIEOMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIH
OlpoBepraTb HMX; yMEHHE TMPOBOAWUTH Kiaccupukamuio ¢Guryp 1o
pa3IUYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omepupoBaTh NOHATHSAMH: JBUKEHHE B  IPOCTPAHCTBE,
napajulebHBI TEPeHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOAOOMsS, TOJAOOHBIE (UTYpBI; yMeEHHe
pacno3HaBaTh paBHBIE M IMOJOOHBIE (UTYpHl, B TOM YHCIIE B IMPHPOJE,
HCKYCCTBE, apXUTEKTYpPE; MCIIOIB30BaTh T€OMETPUIECKAE OTHOIICHHS TPH
pELICHUH 33/1a4; HAaXOAUTh TEOMETPHUYCCKHE BEIWYMHBI (JJIMHA, YTOII,
ouaab, 00bEM) MU PELICHUH 3a1a4 U3 JPYTUX Y4eOHBIX IPEIMETOB U
U3 peajbHOM JKW3HU; yMEHHE BBIYUCIATH TI'€OMETPUYECKHE BEITUYMHBI
(mHA, yrom, IoHmAagb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIONIB3YS
n3y4eHHbIe (OPMYIJIBI U METOABI, B TOM 4YHCIE: IUIOMIAAb ITOBEPXHOCTH
MUpaMHJIBI, TIPU3MBI, KOHYCa, IMIMHIpA, IUiomanb chepsl; 00bEM Kyoa,
IpSMOYTOJIBHOTO  TapajUIesIeNue/ia, MHUPaMUIbl, TPHU3MBI, LWIUHJpPA,

KOHYCa, [1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB MOI00OHBIX QHUTYp

YMeHune omepupoBaTh MOHSATHUSMU: MPSMOYroJIbHAs CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJAWMHATHI BEKTOpPA, CyMMa BEKTOpOB,
MPOM3BECHNE BEKTOpa Ha YHUCIO, pa3joXKeHHEe BeKTopa Mo 0Oaswucy,
CKAJIIPHOE TMPOU3BEJICHUE, BEKTOPHOE MPOU3BENCHHUE, YroJl MEXIy
BEKTOpAaMH;, YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPJMWHATHBIA METO]

JJIg PEIICHUA TCOMCTPUYCCKUX 3a/1ad U 3aia4 JPYTrux y‘{e6HBIX npeaMeToOB

13

YMeHue BrIOUpaTh MOIXOIAIIMNA METO SISl peUIeHUs 3a/1aui; TOHUMaHWe
3HAYUMOCTH MAT€MaTUKU B HW3YYCHHHM TPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHWH; YMEHHE pAacllO3HaBaTh IPOSBIEHUE 3aKOHOB
MaTEMaTHKU B MCKYCCTBE, YMEHHE MPUBOAUTH NMPUMEPHI MATEMATHUUECKUX

OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kona IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
19 Panmonanbubie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOM, TPOICHTHI,
' OCCKOHEYHBIC NTEPUONUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHON cTeneHu. JeHcTBHA ¢ apuMETHUECKUMH
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenensb ¢ nensiM nokaszareneM. CTeneHb ¢ palloOHaIbHBIM MoKa3ateseM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTnyHble U HaTypalbHbIE JOrapupMbl
JeiictBuTtenpHble uyncna. ApupMeTHyecKue Oomnepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BEIYMCICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3ysbTara BBIYMCICHUN
1.8 [TpeoOpa3oBanue BbIpaXKeHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. OTNIpeeuTeNs MaTpULbl
3 OyHKIMH U TpaduKu
3.1 OyHkus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkiuu. B3aumHo oOparHbIe




byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproandyeckue GyHKIIN

Ob6nacte ompefeneHuss W MHOXECTBO 3HaueHuM ¢GyHkuuu. Hymm dyHkum.

[IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.

32 Makcumymbl 1 MUHUMYMBbI (yHkuud. HauGomnbiiee M HauMeHblee 3HAYCHHE
(GyHKINU HA TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM TokKa3zareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku
" Touku paspeiBa. AcuMnTorel TpadukoB ¢yHkuuid. CBoiicTBa  (yHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEN
3.8 ApudmeTrndeckast U reoMeTpuueckas nporpeccuu. opmyia ClI0XKHBIX TPOIICHTOB
4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoHbIE FM€eMEHTAPHBIX (YHKIIUN
[IpumeHeHne NPOU3BOJHON K WCCICIOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoIbIIero 1 HaMMEHBIIEr0 3HaYeHUs! (YHKIMH Ha
oTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKA
5.1 MHoOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTB ¥ cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI
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