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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HAEaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUAILHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JA€WCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM N1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienuPUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa30BaHMs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obpa3om, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOMN

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y M3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

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

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

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHE aJITOPUTMAMHU  PEHICHUS  OCHOBHBIX  THIOB  3aj]1ad;
dbopMupoBaHUE€ YMEHHUS TMPOBOJIUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPYECKHUX CIOCOOHOCTEM
OOy4JarommMxcsi, IMO3HABATEIBLHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENIbHOCTH. Pa3BuUTHME IPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MpoOrpaMMmbl, pachpeAei€HHbBIM MO0 ToJaM OO0ydYeHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNpPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henenmo 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

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IJIOCKOCTH. YTJBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienumnea; NoCTPOSCHUE CEUEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIAPHON IUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YroJ MEXAY NPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOIO  yTJa.
[lepneHauKyIISlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 0  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IockocTer. TeopeMa o TpEX MepIeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL, MpsMas U HAKJIOHHAs PHU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl Npu3Mbl U nupamubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAS MUpPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOWA IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTb, OOpa3ylollas M OCh;, IUIONIaAhL OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIL MOBEPXHOCTU ChEpPHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHue Ten BpallleHHs Ha MNIOCKOCTH. Pa3BépTka LMIMH/Ipa U KOHYCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOJTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha mimockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [lpaBwiio mapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS IPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

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

Ilarpuornyeckoe BOCIIUTAHKE:

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

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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

JcTeTHYECKOe BOCIIUTAHUE:

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

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 3J0pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJbIXa, peryJisapHas 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 €€ MPUIOKCHUSAMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWH JUIs pEIICHHUS 3a1ad B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW IPAKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeIOBEYECKOW JMeATeIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs I[MBHJIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCMEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c80eHUe
Memo008  NO3HAHUA ~ OKPYHCAIOU,e20  Mupa,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeNCHUST  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30BHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

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

e BBIOMpaTh croco0 pemnieHUs ydyeOHOM 3amauM (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAaKXKE BBIIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



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

B X0JI€ 00CYKIE€HUS 3a7]aBaTh BOMPOCHI 10 CYILIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WUCHOJIb30BaTh  IPEUMYILIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM I[IO3HABATEJIIbHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugumnmpoBaTe B3aUMHOE paCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIIBIM
MHOTOTPaHHHUK, 3JIEMEHThl MHOI'OTPAHHUKA, TPaBUIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJljIeNIeuIe]1, KyO).

KnaccudpummpoBate  MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  AJIA
Kiaccuukany  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ CJIEOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUI
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad HAa BBIYMCIIEHUE PACCTOSIHUI MEXIY IBYMS
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
ITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbI TPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCICHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
IUIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

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

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

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

[IpyMeHATh MOJMYYEHHBIE 3HAHMUS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUYECKUX TIOHIATHI U TEOpEM, annapara aareOpbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymoiire KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apPOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4uchasTe COOTHOLIEHUS] MEXIY IUIOMAIASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

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

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIAroB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemars mpoctedime reoMeTpUYEeCKUEe 3aJlaud Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KA3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHJAPTHBIX MATEMATHUYECKUX 3a1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYCHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOPMYIMPOBAHHON TMPOOJIEeMBbl, MOJIETUPOBATh PpEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, alapara ajareOpbl; periaTh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBanue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 P POCTParCTB . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamienbHOCTh TPSAMBIX U MIJIOCKOCTEH
[leprieHAUKYIAPHOCTD MPSIMBIX U
3 PHICHA Uy p p 12 https://m.edsoo.ru/V6I1APUCD
MJIOCKOCTEH
4 Vel MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1 https://m.eds0o.ru/R3SMETBTQ
5 MHororpanHuKu 11 1 https://m.edsoo.ru/XPWOUSFB2
6 OO0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoasnsie Ilpakruueckue
NpOrpamMmbl Beero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.rt/HYOWQLSKQ
OOBEMEI Tl 5 1 https://m.eds00.ru/BO9ORVIYC9
B
CKTOPBI M KOO/UHATEL B 10 1 https://m.eds00.ru/4NCLA4GOMF
MIPOCTPAHCTBE
[ToBTOpeHue, 0600mEeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMATH3alHs 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 34 3 0

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KounuecTBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka Kontpoasnubie IIpakTuyeckue
n/n Bcero H3y4eHusi 00pa3zoBaTeJbHbIC PeCypPChI

padoThI padoThI

OCHOBHBIE TTOHSTHSA
CTCPpCOMCTPUHU: TOUYKA, IIpsAMad,
IIOCKOCTD, IIPOCTPAHCTBO.

ITpaBuna uzodpaxe a
PaBHIa H30DPAMCHIA H 1 https://m.edsoo.ru/D3VCITUN4

PUCYHKAX: U300paKCHUS
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsaTHA: nepecekarommecs
IUIOCKOCTH, IEPECEKAOIINECS 1 https://m.edsoo.ru/NR6VIYCGK

npsamMasd U mI0CKOCTb

[TonsTus: nepecexaronmecs
IUIOCKOCTH, IIEPECEKAIOINECS 1 https://m.edsoo.ru/O6RNDFAMO

npsamMasd U mI0CKOCTb

3HAKOMCTBO C MHOI'OT' PpaHHUKaMH,

U300paKEHUE MHOTOTPAHHUKOB
p p 1 https://m.edsoo.ru/KMUQPILLO

Ha PUCYHKaX, Ha MPOEKIIUOHHBIX
yepTexax

HavanwsHbie cBeneHs 0 Kyoe u

MUpaMuUe, UX Pa3BEPTKH U
PaMHAE, X p p 1 https://m.edsoo.ru/FPW2JNHCZ

monenn. CeueHus

MHOT'OrpaHHUKOB




10

HauanbHble cBefieHus 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTI'OTDaHHUKOB

[TonsiTre 06 akcCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

ITonsatue 06 akCHOMAaTUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

[TonsATHe 06 aKCHOMAaTUYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

ITousitne 06 aKCMOMAaTUYECKOM
MOCTPOEHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5SMLIJL

https://m.edsoo.ru/I3A981679

11

B3anmuoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE:
MepeceKaroIrecs, napasielibHble
U CKpPELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/TUTWEKRS5Q

12

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napauiesIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAapaAIEIbHOCTb
TPEX MPSMBIX

https://m.edsoo.ru/CSOVLQLHG6




[MapannenbHOCTh NPSMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCT IPSIMOU U
IJIOCKOCTH
VYTIIBl ¢ COHANPaBICHHBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOPOHaMU
VYros Mexay IpsMbIMU B

15 https://m.edsoo.ru/KGIMSOEUK
IIPOCTPAHCTBE
Yron me

16 PO MEHLY TIPANIBIVIL B https://m.eds00.ru/24LVWHOVS
IIPOCTPAHCTBE
ITapamnenbHOCTb MIIOCKOCTEM:

17 https://m.edsoo.ru/BUSTQIHZT
IapajuleJIbHbIE IIJI0CKOCTH
CaolicTBa napauienbHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
IJI0CKOCTEN
[Ipocreiimme mpocTpaHCTBEHHbIE

19 (Gurypsl Ha MJIOCKOCTHU: TETPAIP, https://m.edsoo.ru/MRT13XP79
KyO, napaJuiesnenumnes

20 Iloctpoenue ceuennii https://m.edsoo.ru/DI3AXO05J8

21 [Toctpoenue ceueHuit https://m.eds00.ru/20GC3ZPIP
KonrtponsHas pabora no teme
"[IpsiMBI€ M TIOCKOCTH B

22 https://m.edsoo.ru/BI40O5QJEB
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U MJIOCKOCTEMN"
IlepnieH IUKYIAPHOCTD NPSIMOU U

23 IUIOCKOCTH: IEPIICHANKYJIIPHBIE https://m.edsoo.ru/RN45YBOS8R
MpsiMbI€ B IPOCTPAHCTBE
IIpsiMble napasuiesbHbIe

24 P P " https://m.edsoo.ru/32MXRZDDL

NECPpHNCHAUKYIIAPHBIC K ITIIOCKOCTH




25

26

[Ipsimble napasienbHbIe U

NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTH

[Ipu3Hak neprneHuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K 14

27

28

29

[Ipu3Hak nepneHANKYIIPHOCTH
MPSAMOM U TIIOCKOCTH

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

Teopema o npsimoit
MEePIEeHIUKYISPHON MII0CKOCTH

https://m.edsoo.ru/HD3D63S5P

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

https://m.edsoo.ru/§1RSKU5RJ

30

31

32

33

34

Teopema o npsamon
MEPIECHANKYISIPHOMN MIJIOCKOCTH

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

IlepnieHquKyIsAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

[lepnieHquKyIsAp U HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

[lepnieHquKyIsAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM A0 MJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6PSBVV34R




35

36

VYTIibl B IPOCTPAHCTBE: YTOJ
MEXIy NPSMOM U INIOCKOCTBIO
JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJI IBYTPAHHOIO yria

https://m.edsoo.ru/PSFIXUA1I

https://m.edsoo.ru/6R4A0EOMD

37

38

39

40

41

JIByrpaHHBIN yroJl, TMHEHHBII
YIOJ1 ABYTPaHHOIO yIia
[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IJIOCKOCTEM: MPU3HAK
MEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

TeopeMma o Tpéx
NIEPIIEHIUKYJIApax

https://m.edsoo.ru/MLOZZYZC7

https://m.edsoo.ru/YRQDSM9NH

https://m.edsoo.ru/DY2AF84T?2

https://m.edsoo.ru/TS8OA9INH?2

https://m.edsoo.ru/OWSLZ1RVZ

42

43

44

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
MEPIEHINKYIApaX

KOHTpOJ'ILHaH pa60Ta 110 TCMaM

"IlepnieH IUKYISIPHOCTD NPSAMBIX U

mockocTeil" u "YTibel Mexy
MIPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/OP44KES54N

https://m.edsoo.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB




45

[TonsiTHE MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEPTKAa MHOIOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Tpu3ma: n-yroipHas IpU3Ma;
IpaHy ¥ OCHOBAHUSI [TPU3MBL;
npsiMasi U HAKJIOHHAS TIPU3MBbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
MPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
MapajuieNenuIiel U €ro CBOMCTBA

[Mupamua: n-yronbHas
nUpamMu/a, TPaHUd U OCHOBaHHE
nUpamMuIbl; OOKOBas U TTOJTHAS
IMOBEPXHOCTh MUPAMUABI;
[IpaBUWIbHASA U YCEUEHHAsS
nupamuIa

[TpaBuIIbHBIE MHOTOTPAaHHUKH:
MIOHSITHE TIPaBHIBHOTO
MHOTI'OrpaHHUKa; ITpaBUJIbHAA
IIpru3Ma 1 paBUJIbHAsA NUpaMuaa,
IIpaBWIbHAas TPEYTrOJIbHAS
MApaMuJa ¥ IPABUIIbHBIN
TeTpa’ip; Kyo

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/1TOFX00PA

https://m.edsoo.ru/LWNGFZTWE

50

[IpeacraBnenue o MpaBUIBHBIX
MHOTOI'paHHHUKaX: OKTa3p,
JOAEKa’dAp U UKOCAIP.

https://m.edsoo.ru/06SHO2IDD




CummeTpus B IpOCTPaHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MIPSIMOM, TNIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUCIENR
CUMMETpUH B IUPAMUJAX,
napajuieJienuneaax, NpaBuiIbHbIX
MHOTI'OI'paHHHMKaxX
Beruncnenue 3;1eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUPAMN760
JMaroHaJlu, yrJibl
[Tnomans 60KOBOI MOBEPXHOCTH
Y MOJTHOM MTOBEPXHOCTH MPSAMOM
53 MIPU3MBI, TUTOIIAb OCHOBAHUM, 1 https://m.edso00.ru/SQY9IXSIL6
TeopeMa 0 OOKOBOI OBEPXHOCTU
MPSIMOM TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIBHON
54 MHUPAMUBI, TEOPEMA O THIOIIAAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI1 TOBEPXHOCTH
YCE4EHHOU MUPAMHU/IBI
KonrtponsHas pabota no reme
55 1 https://m.edsoo.ru/ VHYNJOMQD
"MHororpanHuku"
56 [TousTue 006 00BEME 1 https://m.edsoo.ru/GM1L.C394G
57 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM nupamMuIbl 1 https://m.edsoo.ru/PQZIED3YF
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIbl 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npU3MBI 1 https://m.edsoo.ru/B46EMRRGE




63

64

O06BEM IPU3MBI

Konrponsnas pabora o reme
"OOBEMBI MHOTOTPaHHHUKOB"

https://m.edsoo.ru/FIMQW6KFT

https://m.edso00.ru/23S50I80N

65

[ToBTOpenue, 0600ICHNE
cucTeMaTu3alus 3HaHUM.
[ToctpoeHue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHUM.
Beruucnenue paccTossHAN: MEXY
JBYMS TOYKaMH, OT TOYKH 10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXy CKPELMBAIOIUMUCS
PSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

68

WroroBas koHTpoJsibHas paboTa

IToBTOpenue, 0600IIEHNE
CUCTEMAaTH3alMsl 3HAHUM.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINMUCS TPSIMBIMH,
MEXy NPSAMOM U IIIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

https://m.edsoo.ru/KB3EKOA9U

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
IUaMeTp; TUIO0NIa b
MOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CH]

B3anmuoe pacnonoxenue
cdepbl U IITOCKOCTH;
KacaTelibHasl IJI0CKOCTh K
chepe; iomaab chepsl

https://m.edsoo.ru/YCMWC4M31

N3obpaxenue chepsl, mapa Ha
mockocT. CedeHus mapa

https://m.edsoo.ru/QDCFSUGXE

[Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
MMOBEPXHOCTH, OCh

III/IJIHH)IPH‘IGCKOﬁ HOBerHOCTI/I

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, O0Opa3yromas u
0Cb; ILIONIAAb OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

N300pakeHne HWIMHAIpPA HA
mockocTy. Pazséprka
nuinHapa. CedeHus WIMHAPa
(TITOCKOCTHI0, MapalljiesIbHOM
WM NIEPIICHIUKYIISIPHOM OCH

IUAJTUHIPA)

https://m.edsoo.ru/8516BBEQ7

https://m.edsoo.ru/WOJR979V9

https://m.edsoo.ru/OYMSPW10Z




10

11

Konnueckas noBEpXHOCTb,
o0Opa3yroIne KOHUIeCKOn
MMOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MMOBEPXHOCTHU

Konyc: ocHOBaHHUE 1 BEpIIHHA,
o0pa3yrolias U OCh; ILIOMIAIb
OOKOBOI U ITOJIHOM
IIOBEPXHOCTH

Y ced€HHBI KOHYC:
o0pa3yromye 1 BbICOTa;
OCHOBaHHUA U OOKOBas
IIOBEPXHOCTH

N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TIOCKOCTBIO,
MapaJuIeIbHON OCHOBAHMIO, U
IJIOCKOCTBIO0, MTPOXOIAIIEH
yepe3 BEpIINHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/SOVNITU20

https://m.edsoo.ru/OPVOCKUYU

https://m.edsoo.ru/4VHGTYX8F

12

MHoOrorpaHHuK, ONMAUCaHHbIN
0Ko0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIN
B TEJIO BPALLEHUS

https://m.edsoo.ru/RMYY1STLP

13

TToustue 00 00bEMe. OCHOBHBIE
CBOIICTBA 00BEMOB TEN

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

14

O0BéM UIHHIIpa, KOHYyCa

https://m.edsoo.ru/W8TGNS5799

15

O06bEM mapa u wiomaas cheps

https://m.edsoo.ru/G7TAYCMOTT




16

ITomoOusbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXTY TUIOIIAIMU
MOBEPXHOCTEH, 00BEMaMHU
IMOJJOOHBIX TEII

https://m.edsoo.ru/4NO4FYUUX

17

18

KonTposbHas padoTa 1o Temam
"Tena Bpamenus" u "OO0beMbI

Ter"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/KCOMHISWW

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeHr€e U BEIUUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOKEHUE BEKTOPa HA YUCIIO

PasnoxeHne BeKTOpa 1o TpEM
HEKOMIUIAHAPHBIM BEKTOPaM.
IIpaBuino nmapasmenenumnena

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWNI1

22

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM NPABUII JCHCTBUN
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS

23

24

KoopannatHo-BEKTOpPHBIN
METO/I PU PEIICHUHN
T€OMETPUUYECKHX 3a/1a4

IIpssmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4uu B
KOOpAMHATAX

https://m.edsoo.ru/BBII3977U

https://m.edsoo0.ru/X9TSDNSQ3

25

VYros Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO




26

CkansipHOe Ipou3BeieHne
BEKTOPOB

Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/EGRV3NF84

27

KonTponbHas padbota no teme
"BekTophl 1 KOOpAUHATHI B
npocrpaHcrae”

https://m.edsoo.ru/NSKELEBHL

28

29

30

31

32

[ToBTOpenue, 0600IIEHNE 1
CUCTEMAaTU3ALMs 3HAHUH.
OcHoBHBIE PUTYPHI, (PAKTHI,
TEOPEMBI Kypca IUIAaHUMETPUHI

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3allus 3HAHHU.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca IIaHUMETPUHN

[ToBTOpEeHue, 06001IeHNE 1
cHCTEeMaTH3aIlus 3HAHUM.
33)13'—11/1 ITaHUMETPUHN U MCTOAbI
UX peLICHUs

[ToBTOpEeHmEe, 06001IeHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
3aauu TNIAHUMETPUH U METO,IbI
UX pEeLICHUs

[ToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYpPHI, PaAKTHI,
TEOPEMBI Kypca CTepeoOMeTpUr

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo.ru/ZY6BYLY7TW

33

HroroBasi koHTpoIbHAs paboTa

https://m.edsoo.ru/VP8CXOC4C




[ToBTOpEeHME, 0000IIEHNE U

34 1 https://m.edsoo.ru/70QSTDCAP

cUCTeMaTHU3anusd 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3 0






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUKA, MPSMast, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICJICTBHUS U3 HUX IMPU PEIICHUH
' reOMETPUUYECKUX 3aau
- OnepupoBarTh MOHATHUSAMH: TapaieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYIPAHHBIN Yroj, 'paHH JBYTPAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yria, TMHEHHBIH YToJ IBYTPAHHOTO yIiia, rpalycHas
Mepa JBYTPaHHOIoO yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIHLHBI MHOTOTPAHHUK
77 Pacro3naBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3MAa,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSAMBbIE ¢ HAKJIOHHBIE TMPU3MBI,
napasieNenune/ibl)
79 OnepupoBathb MOHATUSMU: CeKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBSCHATH TPHUHLUIIBI  TOCTPOCHHUS CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEZ0B
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIMOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY IBYMSI TOUKAMH, OT TOYKHU 10 NPSAMOM, OT TOYKHU 10

IIJIOCKOCTH, MEXKAY CKPCINUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XEHHE I'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpuTMaM, INPUMEHSsS W3BECTHBIC AHAIMTHYECKUE METOABI IPHU
pEUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYKUCICHUE YIJIOB
MEXKIy CKPELIMBAIOIKUMHUC IPSIMBIMH, MEXAY NPSMOH MU INUIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.16

7.17

Beruucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

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

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHN (UTYPHI

N3Bnekarb, npeoOpa3oBbIBATH M HMHTEPIPETUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTexKax U PUCYHKAX

[Ipumensats reomerpuueckue (akThbl JUIsI PEUICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIAroB pEILICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTellne MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a/1av

7.19

7.20

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

JKU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

[TpuMeHATH MONTyYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHATM3UPOBAThH pPeabHbIe
CUTyallud M TPHUMEHATh HU3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooJIeMBl,
MOJIETTUPOBATh pealbHbIe CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHU U
TeopeM, armapara ajiredpsl, pemarb NpakTUYeCKUe 3a/ladu, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYINH




11 KJIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 HUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KnaccuduupoBaTs B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Tel BpallleHUs,
. T€OMETPUUYECKUX TEJ C MPUMEHEHUEM (POPMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHMK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIH TEJI0
BpallleHus
63 BbUHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BEMaMHU TOJOOHEIX TEIT
6.9 N3o0paxkars u3ydaembie (GUTYpPHI OT PYKH U C TIPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATe (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHHM3Y; CTPOUTb CEUEHUS Tell
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TPEACTABICHHYIO Ha
YepTekax U pUCYHKaxX
[TpumensTh TeoMeTpuUuecKrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12 3a/1a4, MPEANoJiaraloliX HECKOJIbKO IIaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B IBHOU popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OG’bHCH}ITB, KaKMMH CBOMCTBaMU OHU

o0J1aaroT

6.15

HpI/IMeHﬂTB IIPAaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIIaIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemars HpOCTCﬁIHPIG reOMCTPHUUYCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM HJIK aJITOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu peIICHUN CTaHOApPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NIPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H

JKHU3HHU, paCllIO3HABATDH MMPOSABIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHS B IIpoIEcce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHble CUTYAllud Ha SI3bIKE F€OMETPHH, UCCIEI0BAThH
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareOpsl, pemarh NPakTUYECKUe 3aJa4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

7.1

7.2

I'eomerpus

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

CTEPEOMETPUH U CIICICTBUA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IPOCTPAHCTBE:  IEpECEKaroLIuecs,
napajulefibHble U CKpelmBarommecs mnpsimeie. [lapamiensHOCTh MPSAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: IapajUlelibHbIe MpsIMble B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSAMON M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXAY IMpsMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauieNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYypHl HA TUIOCKOCTH: TETpadp,

Ky'6, mapajiiCICImIiCa, IOCTPOCHUEC CceueHH I

7.3

[lepneHAUKYIAPHOCTE NPSAMOW M IUIOCKOCTH: NEPHEHAUKYJISAPHBIE IPsAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPHEHANKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIrOJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHHBIM Yroja JAByrpaHHoro yriua. IlepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NPSIMOM 110
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHIUKYJIAPHOCTH  JIByX  IUlockoctei. Teopema o  Tpéx

MNEPpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumnen, NpsMOyroibHbIA MapalIesIeIUIIe]]
U ero cBoicTia. [Iupamuaa: n-yrojipHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUIA.

JIeMEHTHI INpu3Mbl MW IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




7.5

7.6

7.7

[IPaBUIBLHOIO MHOIOTPaHHUKA, IPaBWIIbHAs IpU3Ma M MPaBWIbHAA IUpaMUIA,
NpaBUWIbHAS TPEYTOJIbHAS MUPaMUA U MPAaBUIBHBINA TeTpasap, KyO. IlpeacraBienue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJCKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUIBI

CumMeTpuss B INPOCTPAHCTBE: CHUMMETPHUSl OTHOCHUTEIBHO TOYKH, IPSMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUIAX, NAPAUICICIIUIIEaX, TPABUIIBHBIX

MHOI'OrpaHHHUKax

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUpaMHIbI, TeOpeMa O IUIOIIALU

yceu€nHoi nupamupl. [lorstue 06 06béme. O0BEM MUpaMuIbl, IPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKTY IIOMIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOcTH. KoHyc: OocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasylonue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouiaab NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoNaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalllCHUSA

6.6

[Tonstne 06 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapayjiesienunena u ciaeactBus u3 He€. OOBEM IMIUHIpA,

koHyca. O0bEM mapa u miomaab cGepsbl




[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIASIMU

07 MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
6.8 Ceuenus umauHapa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILNHY), CEUECHUS 11apa
Bexktop Ha miockoctd UM B mpocTpaHcTBe. CII0KEHHE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsel BekTOpa.
6.10 [Ipocreitimne 3agaun B KOOpAMHATaX. YToal Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPpAMBIMU W IJIOCKOCTSMMU.

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




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBaHUSI K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMyIupoBaTh U ONEPUPOBATh MOHATHSAMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPAaCCYXACHHUS MpU pEIIeHUU 3ajad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpAaLUU Hal
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONMCaHUs peajlbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3ajjay, B TOM 4MCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMU: HATYypajlbHOE YHUCIO, IEI0E€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HATypaJIbHON CTENIEHHU, CTEIIEHb
C paluOoHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszarejaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJBHOIO YHCJIA, OCTATOK IO MOXYJI0, PAalUOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JI€MMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee KpaTHOe, aropuT™M EBKINIa U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAaMM  CUUCJIICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M Jorapupmamu, npeodpazoBaHus IpPOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reomMeTpuyecKas Iporpeccus,
OeckoHeyHO yObIBaloIlasi TEeOMETpHUYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, onpeaenuTeslb  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIBHOCTH
YpPAaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHE peEllaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C I[apamMeTpOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IJI PELICHUSA MAaTeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OINpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOAWUTh aCUMMOTOTHI rpauka (yHKIUH; yMEHUE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHUE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO [UISI HUCCIENOBaHUS (YyHKIUH,
HaXOJUTh HaWOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKu MHOTOWJIEHOB C MCIIOJBb30BAaHUEM almapara MaTeMaTH4ecKoro
aHaINM3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXAEHUS HAWIy4dIlIEro

pE€IICHUA B HNPHUKIAJHBIX, B TOM YHCJIC COINHAIBHO-DKOHOMHUYCCKUX H




GbU3HYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIMS (QYHKIUH, JTuHEHHas (yHKIMSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKU H3yYCHHBIX (YHKUIUH, BBIIOJIHATH MPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh T'papUKH sl U3yUEHUs IPOLIECCOB U
3aBHCHUMOCTEH, NIPpU pEIIeHUH 33aJad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJjay U3 peajibHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCcTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHHH, HEpaBeHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300pakaTh
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTU yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE pEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUM Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHMS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTnieckoe, MeMaHa,
HauOosblllee W  HaWUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTh,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, MPEACTABIECHHYI0O B TalnMIax, Ha
quarpaMmax, rpagukax, OTpaXxarollyto CBOMCTBA pealbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJUI U THarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JHarpaMm

paccenBaHMs U JINHEWHON perpeccun




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; PUMEHSThH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEepOSATHOCTH, hopmyny bepHyiin, KoMOMHATOPHBIC (GAKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeleiCHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIydaliHOW  BEJIMYWHBI, (QYHKIUU pACIPENENICHUsT W  IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH JUIs
peIICHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE IPHBOIAUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh TOHSATHSIMH: COYECTAaHHE, TEPECTAaHOBKA,
YHCII0O COYETAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HpIOTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHUBATH BEPOSITHOCTH ~ PEATTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTPaHHBIA yroj, TPEXTPaHHBIM yroJl, CKpeLIUBaroIIUecs TIpsMbIe,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMH; YMEHHE MCIOIb30BaTh MIPU
pelIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTUYeCKUe MOJENH C IOMOILIBI0 TI'€OMETPUUECKUX TMOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aaUU
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YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (GUTYpPHI, 00béM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, MNpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH MHUPAMUJBI, TMPHU3MBI, KOHYyca, IMIMHApA, 00BEM Kyoa,

IpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, LOUIAHApPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
bopMynupoOBaTh OMpeesIeHNs N3y4aeMbIX (PUryp, BBIIBUTaTh TUIOTE3bI
O CBOHMCTBax W NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NWYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HUCIOJIb30BaTh T'COMETPUYCCKHE OTHOIICHHUSI
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3ala4 W3 APYrUX Y4eOHBIX
MIPEIMETOB M M3 PEATbHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmAab, OOBEM, IUIOIIA[b IMOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIeaa, MUpaMUIbl, PU3MEI,
WINHApPA, KOHYycCa, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE OOBEMOB

oJI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3NIOKEHHWE BeKTopa 1o 0asucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE TPOM3BEACHUE, YIrOJN MEXIy
BEKTOpaMH; YMEHHE HCIOIb30BaTh BEKTOPHBIA W KOOPAWHATHBIA METOJ
JUIS peIIeHWs TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUAN METON Ui PEHICHHS 3aJlauu;
MOHUMaHWe 3HAYUMOCTH MAaTeMaTHMKH B HW3YYECHHH MPUPOIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB M  SIBICHHWI, YMCHHE pAacCIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBE€, YMCHHC IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHUCKON W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaJbHOM cTeneHu. J[eHCTBHS ¢ apupMEeTHIECKUMU
' KOPHSIMM HaTypaJbHON CTEIIEHH

14 Crenens ¢ nenbiv nokaszareneM. CTeneHb ¢ palMOHAIBHBIM IT0Ka3areneM. CBoiicTBa
' CTENEHU

s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuuynble U HaTypaJlbHbIE JOrapHUPpMbI

JeiictBuTtenpHble uyncna. ApupMeTHyecKkue omnepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 ymuciamu. [IpubnnxEHHble BHIYMCIECHUS, IPaBUIa OKPYIJIEHUS, IPUKHUKA U OIICHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeobpazoBanue BbIpaKeHUM

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 enbie u poOHO-palIOHANIbHBIE YPABHEHHS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppauroHaibHble HEPABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU W HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

2.11

Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckune GyHKIUN
Ob6nactp ompesneneHuss W MHOXECTBO 3HaueHW ¢ynkuuu. Hymu dyHkmum.
39 [TpomexxyTkn  3HaKOmocTosiHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnbliee W HauMeHbIlee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM W IefdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKLINH
[IpuMeHeHHe NPOU3BOAHON K MCCIEJOBAHUIO (YHKUIUH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. Haxoxpaenne HauOoNbIIer0o M HAaUMEHBIIETO0 3HA4YeHUS (PyHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluy Hajli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS




7.5

Koopaunatsl u BEKTOpBI




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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