MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanus Camapckoi odJiacTu

I'bOY COI Nel c. IlpuBoskbe

MYHUIUNAJIBbHOT0 paitona IlpuBoskckuii Camapcekoii od1acTu

PACCMOTPEHO
IIE€JICOBETOM

[Iporokon Nel
oT «29» aBrycra 2025 .

A1)\

Mognuncan: ®upcoea
CA_
DN: OU=gupekTop,

O=IBOY COLU Ne1 c.

MpuBonxee,
CN=®upcosa C_A_,
E=schooll_prv@sam
ara.edu.ru
OcHoBaHue: 5
noaTBepXaar aToT
OOKYMEHT
MecTtononoxeHue:
MECTO NMoAnucaHus
[ata: 2025-11-21 09:
31:06

Foxit Reader Bepcus:

ITPOBEPEHO YTBEPXJIEHO
u.(.3am. nupexkropa no HMP JrpeKTop MIKOJIbI

M.A.Bypnaepa C.A.®Dupcora

[Ipuka3 Ne
«29» aBrycra 2025 r. ot «29» aBrycra 2025 r.

PABOYAS [IPOTPAMMA
(ID 298044)

971 yyeoOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

IIpuBosxbe 2025



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozepikaresibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue 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

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIYy NpPSMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEMEHTbl npu3Mbl U nupamuisl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIp u ukocadap. CeueHus Npu3Mbl U TUPAMHUIBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM HUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMS, OTHYECKOTO TOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00OBEKTOB, 3ajady, peLIEHN, paccyXICHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU PE2YTIIMUBHBIMU OeUCBUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBUA:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHS B (aKTaxX, NaHHBIX, HAOIOJICHUSX U YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITHIO0, MHCHHUC;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUIOB M (OPM TMIPEACTABICHHUS;

e CTPYKTYypUpOBaTh WH(OPMAIIHIO, TIPEICTABIATh €€ B Pa3IMUHBIX PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCHL.

OO0menne:



BOCIIPUHUMATh U (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 ITOJTYYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO MO3UILIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnmpoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIbIA M HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOAOM  CJI€AOB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 HAa BBIYMCIIEHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHUYECKUE METOABl TPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMOpuMEHEHHuEM (OopMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(OpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOPEM, arnmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHCAHHBIA B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

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

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEMIECHUS, €CIIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUEe 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

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

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE T'E€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Bseznenue B crepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
2 Hpsimbie w rtockocTH B HpOCTpaHCTBe'u 12 1 https://resh.edu.ru/subject/17/10/
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
IT
3 CPICTATEYIAPHOCTE HPAMBIX 1 12 htps://resh.edu.ru/subject/17/10/
IJIOCKOCTEM
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1 https://resh.edu.ru/subject/17/10/
5 MHororpanHuKu 11 1 https://resh.edu.ru/subject/17/10/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5)



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ KoHTpoJbHbIe

MPOrpaMMblI Bcero o0pa3oBaTebHbIe PecypChl
padoTshI

Tena BpameHus 12 1 https://resh.edu.ru/subject/17/11/
OO0BEMBI TEN 5 1 https://resh.edu.ru/subject/17/11/
BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 0 https://resh.edu.ru/subject/17/11/
Hosroperne, 0606meHPuIe’ 7 1 https://resh.edu.ru/subject/17/11/
cUCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OCHOBHBIE TTOHATHUSI CTCPCOMCTPUU: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n300paxkeHUsI HA PUCYHKAX:
N300pakeHHsI TUIOCKOCTEH, MapaIeIbHbBIX
IpsAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://resh.edu.ru/subject/17/10/

IlonsTus: MepeceKaromuecs 1mmiI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MepeceKaromuecs mI0CKOCTH,
nepecekarommecs npamMas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'paHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

HauanpHubie cBeienns o kyoe u nupamuse,
WX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/17/10/

HavanpHbIe cBeneHus 0 KyOe U mupamMusie,
WX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPAaHHUKOB

[TousiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTEPCOMETPUHN: AKCUOMBI CTCPECOMECTPUU U
CJIICACTBHUA U3 HUX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

[Tonarue 06 akCHOMAaTHYECKOM ITOCTPOCHUH

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUHU U
CJIICACTBHA U3 HUX

[onaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U https://resh.edu.ru/subject/17/10/
CJIEJICTBUS U3 HUX
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU

10 CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPUH U https://resh.edu.ru/subject/17/10/
CJIEJICTBUS U3 HUX
B3anmHOe pacniosiokeHue NpsIMbIX B

11 MPOCTPAHCTBE: NEPECEKAIOIINECH, https://resh.edu.ru/subject/17/10/
napajuiejbHble U CKPEIIUBAOLIUECS TPSIMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 HPOCTPAHETBE: HAPAIIICIILHLIE npm\fme s https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U TJIOCKOCTEN B

13 npoctpancTie: [lapamienbHOCTh TPSAMON U https://resh.edu.ru/subject/17/10/
IJIOCKOCTH

14 VYTIiBl ¢ COHANPABICHHBIMUA CTOPOHAMH https://resh.edu.ru/subject/17/10/

15 Yroi Mexay NpsIMBIMU B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

16 VYros Mexay NpsIMBIMHU B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

17 HapasersrocTs miockocTex: https://resh.edu.ru/subject/17/10/
napauleIbHbIE III0OCKOCTH

18 CBolicTBa napauiebHbIX MIIOCKOCTEN https://resh.edu.ru/subject/17/10/
[Ipocteiime npocTpaHCTBEHHBIE PUTYPHI

19 Ha IJIOCKOCTHU: TeTpadp, KyoO, https://resh.edu.ru/subject/17/10/
napajuieaenunes

20 [TocTpoenne ceuenwmii https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

21

IToctpoenue ceuenuit

https://resh.edu.ru/subject/17/10/

Kontpoinbnas padora o teme "[Ipsmbie u

https://resh.edu.ru/subject/17/10/

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPAMBIX U IIIOCKOCTEN"
[TepneHAUKYISIPHOCTD MIPSMOU U https://resh.edu.ru/subject/17/10/
23 IUIOCKOCTH: MIEPIEHAUKYIISIPHBIE MPSMBIE B
MIPOCTPAHCTBE
24 [IpsiMbIe mapasienbHbIe U https://resh.edu.ru/subject/17/10/
NEPIEeHIUKYISIPHBIC K MIIOCKOCTH
o5 [Ipsimble napaienbHble U https://resh.edu.ru/subject/17/10/
MEePIEHANKYIISIPHBIE K TTIOCKOCTH
26 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U https://resh.edu.ru/subject/17/10/
IIOCKOCTH
97 [Ipu3Hak neprneHauKyISIPHOCTH IPSMON U https://resh.edu.ru/subject/17/10/
MJIOCKOCTH
28 Teopema 0 mpsAMON NEPICHANKYISIPHON https://resh.edu.ru/subject/17/10/
IJIOCKOCTH
29 TeopeMa o0 psIMOIi TepIIEHIUKYISIPHON https://resh.edu.ru/subject/17/10/
MJIOCKOCTH
30 Teopema o mpsIMON MEPIEHANKYISIPHON https://resh.edu.ru/subject/17/10/
MJIOCKOCTH
[leprieHAMKYISP M HAKJIIOHHBIE: PACCTOSIHUE https://resh.edu.ru/subject/17/10/
31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSAMOM 10 TIJIOCKOCTH
[lepnenauKymsip ¥ HAKJIOHHBIE: PACCTOSTHUE https://resh.edu.ru/subject/17/10/
32 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH
33 [lepnieHquKyIsIp U HAKJIOHHBIE: PACCTOSIHUE https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

OT TOYKHU OO INIOCKOCTH, paCCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

https://resh.edu.ru/subject/17/10/

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXKY MPSAMOI https://resh.edu.ru/subject/17/10/
U TUIOCKOCTBIO
36 JIByrpaHHbIN yroJ, TUHEHHBINA yroi https://resh.edu.ru/subject/17/10/
JIBYTPAHHOIO yTria
37 JByrpaHHbIi yroJ, JUHEWHBIA YOl https://resh.edu.ru/subject/17/10/
JBYTPaHHOIO yria
38 [lepneHAMKyYISIPHOCTD MJIOCKOCTEM: IPU3HAK https://resh.edu.ru/subject/17/10/
NEPIEeHIUKYISIPHOCTH ABYX IIIOCKOCTEN
39 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK https://resh.edu.ru/subject/17/10/
NEePHEHANKYJISPHOCTH ABYX IJIIOCKOCTEH
40 [lepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK https://resh.edu.ru/subject/17/10/
NEePIEeHIUKYISIPHOCTH ABYX IJIOCKOCTEN
41 Teopema o Tpéx meprneHANKYIIpax https://resh.edu.ru/subject/17/10/
42 Teopema o0 TpEX nmepHneHaUKYIsApax https://resh.edu.ru/subject/17/10/
43 Teopema o0 TpEX NepHEHAUKYIApaAX https://resh.edu.ru/subject/17/10/
KonTponbhas paboTa no remam https://resh.edu.ru/subject/17/10/
44 "IlepieHIUKYISPHOCTD MPSIMBIX U
iockocTe" 1 "Yribel MeXAy NpSMbIMU U
I0CKOCTSIMU"
[ToHsiTHE MHOTOTpAaHHHUKA, OCHOBHBIE https://resh.edu.ru/subject/17/10/
45 3JIEMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U

HCBBITYKJIBIC MHOTOTPAHHHUKH, pasBépTKa
MHOT'OrpaHHHUKa



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/subject/17/10/

47

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napajuiesIeuIe] 1 ero CBOMCTBa

https://resh.edu.ru/subject/17/10/

48

49

50

51

52

IIupamuna: N-yroiapHas NUpaMuia, rpaHu U
OCHOBaHHE TTUPAMHUJIbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHASL U
yCeu€HHas nupaMuia

[IpaBuIBHBIE MHOTOTPAHHHUKH: TTOHSATHE
NpPaBUJIHOTO MHOTOTPAaHHUKA; ITPAaBUIIbHAS
npu3Ma 1 1paBuJibHasA NUpaMHuaa,
[paBUJIbHASA TPEYrojbHasA MUpaMuia U
IPAaBWIbHBIN TeTpasip; KyO
[IpencraBienne o NpaBUIbHBIX
MHOTOT'paHHHMKAaX: OKTa3p, JOJAEKadJIp U
HKOCAdIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUJax,
napauiCIcnmIcaax, nmpaBUJIbHBIX
MHOTI'OI'paHHUKax

Briuucnenue 31eMEHTOB MHOTOTPAHHUKOB:
pEOpa, TuaroHaiu, yribl

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

53

[Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MOBEPXHOCTU NPSIMON MPU3MBI, TUIOIIAh
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOI MPU3MBI

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH/IBI,

https://resh.edu.ru/subject/17/10/

54 . 1
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpamMuIbI
55 KontponsHas pabora o Teme 1 https://resh.edu.ru/subject/17/10/
"MHororpaHHuku"
56 [Mousitre 06 06BEME 1 https://resh.edu.ru/subject/17/10/
57 OO0BEM TUPAMHUIBI 1 https://resh.edu.ru/subject/17/10/
58 O0BEM upamMuIbI 1 https://resh.edu.ru/subject/17/10/
59 OO0BEM TUPAMHUIBI 1 https://resh.edu.ru/subject/17/10/
60 O0BEM upamMuIbI 1 https://resh.edu.ru/subject/17/10/
61 OO0BEM ITPU3MBI 1 https://resh.edu.ru/subject/17/10/
62 O0BEM TTPU3MBI 1 https://resh.edu.ru/subject/17/10/
63 OO0BEM pU3MBI 1 https://resh.edu.ru/subject/17/10/
64 KonTponsnas pabora no teme "O0bEMBI 1 https://resh.edu.ru/subject/17/10/
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE cucTeMaTH3aIUs https://resh.edu.ru/subject/17/10/
65 3Hanuid. [TocTtpoeHne cedenuii B 1
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIeHNEe CHCTEeMATH3AIIHS https://resh.edu.ru/subject/17/10/
3HaHUU. BbIYKCIIEHHE PACCTOSHUN: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH 10 IPSIMOH, OT 1
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
67 Hrorosas koHTposIbHAs paboTa 1 https://resh.edu.ru/subject/17/10/
[ToBTOpEeHmEe, 0600IIEHNE CUCTEMATU3AIIHS https://resh.edu.ru/subject/17/10/
68 3HaHWI. Berancienue yrios: MexIy 1

CKPCIIUBAOIHUMHUCS ITPAMBIMU, MEXIY



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MPSMON U INIOCKOCTBIO, IByTPAHHBIX YIJIOB,

YIJI0B MEXKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IO/ IOBEPXHOCTH ChEephl
B3aumMHoe pacrionioxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHust mapa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

]_II/IJII/IHIIpI/I‘-IeCKaSI IMOBCPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHHHHPHHCCKOﬁ
MTOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;

TJI01ATb OOKOBOM M MOJTHOM MOBEPXHOCTH

I/I306pa)KCHI/IC OUIMHAPA Ha IJIOCKOCTH.

Pa3Béprka nunuaapa. CeueHus UIMHIPA

(TUTOCKOCTHIO, TAPATIICIIBHON WITH
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)

Konundeckast moBepXHOCTh, 00pa3yroIiue

KOHHYECKOM MMOBCPXHOCTHU, OCb U BCpPUINHA

KOHHYECKOM MMOBCPXHOCTU

Konyc: ocHOBaHME U BEpILNHA,
o0pa3yrolas U 0Ch; IJI0Maas OOKOBO U

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IIOJIHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBAaHHUA K OOKOBas https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTH
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapajuIeIbHONH OCHOBAHHIO, https://resh.edu.ru/subject/17/11/
U IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)
11 Kombunauus Ten Bpatienns u https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKOB
12
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOWCTBA
00BEMOB TEN
14 O0BEM UIMHIIpa, KOHYyCa
15 O06bEM mapa u wiomaask chepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI
17 KonrtponsHas padora no temam "Tena
Bpamenus" u "O6beMbl Ten"
18 BexTop Ha MI0CKOCTH ¥ B POCTPAHCTBE
19 CrnosxeHue ¥ BHIYUTaHNE BEKTOPOB
20 YMHOXeHNE BEKTOpa Ha YHCIIO
PasnosxeHne BekTopa 1o TpéM
21 HEKOMIUTaHApHBIM BekTopam. [IpaBuiio

napajjicjcnuicaa



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

22

Pemienue 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

23

[IpsimoyronbHas cuctemMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimune 3axa4n B KOOpAMHATAX

24

25

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMUAN

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHUU TEOMETPUYECKUX 3a7a4

27

28

29

30

KonTponbnas paborta no teme O6o0mieHne
1o TeMe" BeKTopbl 1 KOOpIMHATHI B
npocrpancrae”

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

IToBTOpenue, 0000IIEHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

IToBTOpenue, 0000IIEHNE U
cCHCTeMaTH3alus 3HaHU. 3a1a4n
TUTAHUMETPUH U METOIbI UX PELICHUS

31

[ToBTOpeHME, 0000IIEHNE U
cUcTeMaTH3allis 3HaHUM. 3amauu




IUIAaHUMETPHUU U MCTOABI UX PCUICHHUA

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanug 3Hanuii. OCHOBHBIE

32 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 HroroBas koHTpoabHas paboTa 1
34 [ToBTOpeHme, 0606IIICHIfe " 1
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTh
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CJEICTBUS U3 HUX IPH PELICHUU
' reOMEeTPUUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
. KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOIO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MUpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS s
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBIL,
napaJiesIenumne bl)
29 Onepuposatb NOHATUSAMU: CeKyIas IIJIOCKOCTB, CEYEHHE
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METO/] CJIEZ0B
211 Ctpouth ce4eHHss MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATH

(BBIHOCHBI) TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3aaun Ha HAXOXACHUE TE€OMETPHUCCKUX BEIIMYMH IO 0Opas3iam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHUYECKHUE METOAbl MpHU
pELICHUM CTaHJIAPTHBIX MAaTEeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIy BYMsI TOYKaMM, OT TOUKH JIO MPSIMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XIEHHE F'€OMETPUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpUTMaM, INPUMEHSAsS W3BECTHBIC AHAIMTHYECKUE METOABI IPHU
pEeLICHUU CTaHIAPTHBIX MATEMAaTHUYECKUX 3a1ad Ha BBIYHUCIEHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (OPMYJI, BBIYHCIISATH COOTHOIIICH ST
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

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

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ INIOCKOCTh CHMMETPUHU (UTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MNpPEACTaBICHHYI Ha
YepTeKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JJ1 PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKN3HH, paCliIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHATh MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M NPHUMEHATb HU3YYEHHbIE MOHATHS B IpOLECCe IOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEIN C HCIOJIB30BAHUEM TI'€OMETPUUECKUX MOHITHHA U
TeopeM, armapara ajiredppl, pemarb NpaKTUYECKHe 3a/1auk, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC
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NPOBePsIEMOro .
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pe3yJbTara
6 I'eomerpus
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6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITHSIMH: MIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
' T€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHUK, BIHMCAaHHBIA B cdepy u
6.7 ONMCaHHBIN OKOJIO cdeprl, cdhepa, BIMCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble (UTYpHI OT PYKH M C MPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpPa3OBbIBATh HH(GOPMAIIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MpPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TeoMeTpuuecKkrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAaroB PpEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOM3BENICHUE, PACKIIaIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mnpocTEedIIME NPOrpPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH TONydyeHHbIE 3HAHMA HaA TPAKTHUKE: aHAJIM3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbl€ CUTYallUd Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareOpsl, pelaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHbBIE TIOHATHUSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue ~OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TIPsIMbIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy NpsIMBIMH B TIPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
mockocteit. [IpocTeitme nmpocTpaHCTBEHHBIE (DUTYpBI HAa IUIOCKOCTH: TETPadp,

Ky'6, mapajiCICImIiCa, IOCTpOCHUEC ceueHH

7.3

[lepieHOAUKYIAPHOCTD MPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IIPAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT IpPSMOH [0
IUIOCKOCTH, MPOEKIMS (PUIYpbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYJIAPHOCTH  JIByX  IUlockocteil.  Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAHHMKA, BBIMYKIBIE U
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, NpsAMOYTroiabHbIN NapalIeIeIUIIC]
U ero corctsa. [Iupamuaa: N-yrospHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MUPAMHUJBI, IPABUIbHAS M yCEUEHHAS MUPAMUA.

DIIeMEHTHI INpu3Mbl W IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, MpPAaBWIbHAS NpU3Ma M MpPaBWIbHAS NUpamMuia,
NpaBUIbHAS TPEYTOJIbHAS MUPAMUAA U MPaBHIBHBINA TeTpa’ap, kyO. IIpeacraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummeTpusi B TOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOiA,
IJIOCKOCTH. DJIEMEHTBl CUMMETPUH B MUPAMHUJIAX, MapajlieenuIe ax, NpaBuibHbIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH TNPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MPsAMOH mpu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUpaMHIbI, TeOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHEbIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKTY IJIOUIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHI{pH‘IeCKOﬁ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJ'II/IH}IpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 och, TIIOIIalb OOKOBON U MOTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
mwionaab OOKOBOM M TOTHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyrolue U

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IoLaab NOBEepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

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

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUSA

6.6

[TonstTe 060 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEMe
NPSIMOYTOJIBHOTO Tapajiesienunena u cieactBus w3 He€. OO0bEM IMIMHJpAa,

koHnyca. O0BEM mapa u ionaab chepol




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY), CEUEHHUS 1I1apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToil Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIpXU PCIICHHUU I'COMCTPUUCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

BJIaIIeHI/Ie MCTOAaMHU JOKa3aTCJIbCTB, aJITOPUTMAaMU PCHICHUA 3a/la4, YMCHHUC
(GopMyHpOBaTE W ONEPUPOBATH TOHATHSIMH: OIPEACICHUE, aKCHOMa,
Teopema, CIIEACTBHUE, CBOWCTBO, NMPU3HAK, IOKA3aTEIbCTBO, PABHOCHIIBHBIC
(GOpMYITHPOBKH; TNPUMEHATh MX; yMEHHEe (GOpMyIupoBaTh OOpaTHOE W
[IPOTUBOIIOJI0KHOE YTBEPKIACHUE, IIPUBOAUTH IIPUMEPBI U KOHTPIPUMEDHI,
UCIONB30BaTh  METOJl ~ MaTeMaTHYeCKOW  WHAYKIMH,  MPOBOJIUTH
JIOKa3aTeIbHBIC PACCYXICHUS NIPU PEIICHUH 33724, OI[CHUBATH JIOTHICCKYIO
NPaBWIBHOCTh  PACCY)KICHHI,  YMEHHE  OIEPUPOBATh  IMOHATUSAMHU:
MHOXCECTBO, IIOAMHOXECTBO, OI€pallid HaJd MHOXCCTBaMH;, YMCHUC
UCIIOJIB30BaTh  TEOPETHKO-MHOKECTBEHHBIN  ammapar Ui ONHCaHUs
PCAIbHBIX ITPOLECCOB U SIBJIEHUU U Inpu pClICHHUU 3aJad, B TOM YHUCJIC U3
JIPYruX Y4eOHBIX IPEJAMETOB; YMEHHE OICpUPOBATh IMOHSATHIMHU: Tpad,
CBs3HBIA Tpad, JepeBo, MUKI, rpad HAa IJIOCKOCTH; YMEHHE 3a/laBaTh W
OMHCHIBaTh Tpadbl Pa3TUYHBIMH CIOCO0aMHU; HUCHONB30BaTh Tpadbl MpHU

pelIeHUH 3a/1a4

YMeHHe OoInepupoBaTh MNOHATHAMH: HATypajlbHOE YHCIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM II0KA3aTeIeM, KOPEHb HATypaJbHOW CTENEHU, CTEIEHb C
palMOHAIBHBIM IIOKA3aTeJeM, CTENEHb C JEHCTBUTEIBHBIM I10KA3aTEIEM,
jJorapupM UHUCIA, CHHYC, KOCHMHYC M TaHIEHC IPOU3BOJIBHOTO YHUCIA,
OCTaTOK [0 MOAYII, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HATYPaJIbHBIX, LEIbIX, PALIMOHAIBHBIX, 1€HCTBUTEIBHBIX YHCET;
YMEHUE UCMONb30BaTh NPU3HAKU JEIUMOCTH, HAaWMEHBIIUN OOt
JIeNUTeNb U HauMeHbllee ol1iee KpaTHoe, anroput™ EBkina npu peresnn
3aJa4; 3HAKOMCTBO C Pa3JINYHBIMH MTO3ULIMOHHBIMU CHUCTEMAaMH CUHCJICHMUS;
YMEHHE BBINIOJHATH BBIUMCICHHE 3HAUEHUN U NMPeoOpa3oBaHMs BhIpaKEHUN
CO CTENeHsMH U Jorapudmamu, mpeodpa3zoBaHusi APOOHO-PALMOHATBHBIX
BBIDAKECHHI; YMEHHE OIEpUPOBATh IOHATUSAMH: IOCIEI0BATEIBHOCTD,

apudMeTHuecKas Iporpeccusi, reoMeTpuuecKasi Mporpeccus, OeCKOHEUHO




yObIBaromas reoMeTpudecKas porpeccus; yMEHue 3a7aBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYIT;
YMEHHUE ONEepUpOBaTh IMOHATUAMU: KOMILJIEKCHOE YHCIIO, COIpPSIKEHHBIE
KOMILJICKCHBIE YHWCJIa, MOJAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (popma
3allUCH KOMIUJIEKCHBIX 4YHced (reoMeTpudeckas, TPUIOHOMETpUYECKas U
anreOpanyeckas); yMeTh NPOU3BOIUTH apU(PMETUUYECKUE MICHUCTBUS C
KOMIUIEKCHBIMH ~ YHMCJIaM{;  NPUBOJIUTH  IPUMEPBHl  HCIIOJIb30BaHMS
KOMIUIEKCHBIX YHCEJ; ONEpPUPOBaTh MOHATUAMU: Martpuua 2x2 u 3x3,

OnmpeCACIIMTECIIb MaTpPHUILIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHe OIepupoBaTh TOHATHSAMH: PAlMOHATBHBIE, HWPpAIOHAIBHBIC,
NOKa3aTebHbIC, CTENeHHbIE, Jorapu(MUIECKUe, TPUTOHOMETPHUYECKHUE
YpaBHEHHSI U HEPABEHCTBA, UX CHCTEMbI; YMCHHE ONEPUPOBAThH MOHITUSMHU:
TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO,
cUCTeMa ypaBHCHHMH W  HEPABEHCTB, PaBHOCHILHOCTh ypaBHCHHUH,
HEPaBEHCTB M CUCTEM; YMEHHE pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIIbIO Pa3IMYHBIX MPUEMOB; pEIIaTh YPaBHEHWS, HEPABCHCTBA U
CHCTEMBI C TapaMeTPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIA PELICHHS MaTeMaTWYEeCKHX 3aJad M 3alay U3 pa3iMyHbIX oOJjacreit

HayKU U PEAIbHOU KU3HU

YMeHne onepupoBaTh MOHATHSAMH: (QYHKIUS, UYETHOCTh (YHKIIHWH,
HNEPUOJIMYHOCTh (YHKIMH, OIPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
byHKIMHA, SKCTpeMyM (GYHKIUM, HauOoJiblllee M HAWMMEHBIIEe 3HAYCHUS
(GyHKLIMU HAa TPOMEXYTKe, HENpepblBHAs (QYHKLUSA, aCUMIOTOTHI rpaduka
GbyHKIMKM, TepBas U BTOpas MpPOU3BOAHAs (YHKIMH, T€OMETPUYECKHN U
du3nyeckuif  CMBICI  IPOM3BOJHON, TMepBOOOpa3Hasi, ONpeeNEHHbIH
UHTETpall; yMEHHWE HAXOJUTh ACHMIITOTHI rpaduka (QyHKUHU; yMEHUE
BBIUNCIIATH POU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIUU
GyHKIMI, HAXOAUTh ypaBHEHHUE KacaTelbHOU K rpaduky QyHKIIMH; YMEHHE
HaXOJUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMHA; YMEHHE MCIIOJIb30BaTh
MIPOM3BOJHYIO JUISl HCCJIENOBAaHUS (YHKIMM, HAXOAUTh HauWOOJbIINE U
HalMEHbIIME 3HA4YeHUS (YHKIUH; CTPOUTh TIpadUKd MHOTOUIEHOB C
UCIIOJIb30BaHMEM  afapara MaTeMaTH4YeCKOro aHalu3a; IMPUMEHSTh
IIPOU3BOJHYIO JJIl HAaXOXKIACHMS HAWIyYLIEro PEIIECHUs B NPUKIAIHBIX, B
TOM YHUCJIE COLMAbHO-3KOHOMHUYECKUX M (PU3UYECKHX 3aJadyax; HaXOJWUTh
wiomaan U o0bEMBI Uy ¢ MOMOINBIO MHTErpaia; MPUBOAUTH MPUMEPHI

MaTEeMaTHYeCKOr0 MOJEIUPOBAaHUS C€ MOMOUIbI0 U depeHInaTbHbIX




ypaBHEHUU

YMeHue onepupoBaTh MOHATUAMH: rpaduk (QyHKIWMH, oOpaTHas (YHKIIUS,
KOMIO3UIUS (YHKUMK, JWHEeHHas (yHKOMA, KBajgpaTHUHAs (YHKIHS,
pauuoHanbHas (QYHKIUS, CTeneHHas (yHKOWSA, TPUTOHOMETPUYECKUE
¢bynkuuu, oOpaTHbIE TPUTOHOMETpPHUYECKHE (YHKIMHU, MOKa3aTeiabHAs H
aorapupmuueckas (GyHKIMH; yMEHHE CTPOUTh TpaduKH H3Y4EHHBIX
(byHKUNH, BBIIOTHATH NpeoOpa3zoBaHus rpaukoB (yHKINN, UCIIOIB30BaTh
rpaduku A U3y4eHHs MIPOIIECCOB M 3aBUCUMOCTEH, ITPH PELICHUH 33/a4 U3
JIpyrux y4eOHbBIX MPEeIMETOB M 3a/ady W3 peajbHOW >KU3HU; BBIPAXaTh
dopMynamMu 3aBHCUMOCTH MKy BEITMYMHAMH; HCIIOJIB30BATH CBOWCTBA M
rpadpukn GYHKUMN JUIsL pelIeHHs YpaBHEHHI, HEPaBEHCTB M 3a1ad C
napaMeTpamu; H300paxkaTh Ha KOOPIWMHATHOM IIJIOCKOCTH MHOYXECTBA

pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJadd pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JI0JIM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
YCIIyT, HAJOTH, 3a/la4d W3 OOJaCTH YIPaBJICHUS JIMYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBIATh BBIPAKEHMsSI, YpaBHEHHs, HEPABEHCTBA U UX
CUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATh IIOIYYCHHOE pEIICHUE U
OLIEHUBATh IPABJONOAOOHOCTh PE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallUd HA SA3BIKE MAaTEMaTHUKH;, COCTABJIATb BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIIOBHUIO 3aJ1a4H, UCCIIEI0BAThH
IOCTPOCHHBIE ~ MOJAEIM C  WCHOJIb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMH: cCpelHee apupMeTHyecKoe, MeIHaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYEHMs, pa3Max, AMCIEPCHs, CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE H3BIIEKATh, HWHTEPIPETHPOBATH
uHpOpMalKIO, MPEICTABICHHYI0 B TaOMUIaX, Ha JuarpamMmax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAJBHBIX MPOLECCOB U SIBICHUM; IPEICTABIATH
uHpOpPMALIMIO € TIOMOLIbIO  TaONMIl M  JUarpaMM; HUCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IMPUMEHEHUEM TIpauuecKux
METO/IOB M 3JIEKTPOHHBIX CPEACTB; TpapHUUECKH HMCCIEOBATh COBMECTHBIE
HaOJII0ACHNUS C MOMOIIBIO JMarpaMM pacCeUBaHUs U JTUHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUSMU: CITYYalHBIHN OIBIT U CIy4aifHOE COOBITHE,

BCPOATHOCTH CJIy‘-IﬁﬁHOI‘O CO6BITI/ISI; YMCHHUC BBIUYUCIIATH BEPOATHOCTL C

HCIOJIb30BaHNEM IpauyeCKUX METO/I0B; IPUMEHSITh (OPMYJIbI CIOKEHUS U




YMHOXCEHHUSI BEPOSTHOCTEH, (OopMyiTy MOIHON BepoATHOCTH, (opmyrty
bepuynian, komOuHaTOpHBIE (aKTHl M (OPMYIIBI; OLEHUBATH BEPOSTHOCTH
pEaNbHBIX COOBITHH; YMEHHE ONEpUpOBAaTh IOHATHSIMHU: CiydaiHas
BEJIMYMHA, PACIpE]e/ICHUE BEPOSTHOCTEH, MaTeMaTHYECKOE OXKHJAHHE,
JHCIIEpCHsT M CTaHAAPTHOE OTKJIOHEHHWE CIy4alHOW BEIMYHMHBL, (YHKIMH
pacnpesneneHuss U IUIOTHOCTH  PAaBHOMEPHOIO, IOKA3aTENbHOIO U
HOPMAJIBHOTO pacIpe/eJIeHNi; yMEHHE HCIO0Ib30BaTh CBOMCTBA N3YUCHHBIX
pacripesielieHuil Juid pelieHus 3a1ad; 3HAKOMCTBO C MOHATHUSMH: 3aKOH
OONBIINX YHCEI, METOABI BEIOOPOYHBIX HCCIEAOBAaHUN; YMEHUE NIPUBOANTH
OpUMEpbl  TPOSBICHUS 3aKOHAa OONBIIMX YHCENT B TNPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OIEPHPOBATh IOHATHUSMH: COYETaHHUE,
IepecTaHOBKA, YHCJIO COYETaHMUH, YHUCIIO MepecTaHOBOK; OuHOM HbloTOHAa;
yYMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHl M PACcCyXKACHUS JUIS PEIICHUS
3aja4; OICHMBATh BEPOSTHOCTH  PEAJbHBIX COOBITHIA; COCTaBISATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

YMeHHe  OmepupoBaTh  IOHATUAMHU:  TOYKa, IpsAMas, IIJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIJa, IJIOCKUN YroJj, JBYI'PAaHHBIN
yroJ, TPEXTPAaHHBIM YroJl, CKPEIIMBAIOIIHMECS NPSAMBIE, MapajuIeIbHOCTh U
NEPNCHAUKYIIAPHOCTD IMPAMBIX WU HJIOCKOCTef/'I, yYroj MexAay InpsiMbIMH, YT'OJI
MEXY IPSIMON U IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMHM, PACCTOSHHUE OT
TOYKH O IINIOCKOCTH, PACCTOAHHUEC MCKAY IMPAMBIMH, PACCTOAHHEC MCKIAY
IJIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IIPU PELIEHUU 3a1a4 HU3Y4YCHHBIC
(GakThl U TeopeMbl IJIAaHUMETPUH; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILIEr0 MMHpPA; CTPOUTH MATEMATUYECKHUE MOJEIU C IIOMOIIBIO
TCOMETPHUICCKUX MOHATHH W BCJIMYHH, pPElIaTb CBA3aHHBIC C HUMU

MPAKTUYCCKUC 3aJa9n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOMAAL (UTYPBL, O00BEM (GUTYPHI,
MHOTOTPaHHUK, MPAaBUIILHBII MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuieNienunen, npu3Ma, nupaMmuaa, GuUrypa U MoBEPXHOCTh BpallleHUs,
HUJTUHAP, KOHYC, Imap, cdepa, miomaas cepsl, MIOMAas MOBEPXHOCTH
MUPAMUJIBI, TIPU3MBI, KOHYyCa, IWIHHIApPa, 00BEM KyOa, MPsIMOYTOJBHOTO
napajuiejenumnesa, MUPaMHUIbI, TPHU3MbI, I[WIWHIpPA, KOHYyca, Iapa,
pa3BEpTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U LUUJIMHAPA, NMapaiebHbIE OCH
WM OCHOBAHHWIO, CEUEHWE Iapa, IUIOCKOCTh, Kacaromasics cdepsl,
WIMH]Ipa, KOHYCa; YMEHHE CTPOUTHh CEYeHNE MHOTOTpaHHUKA, H300pakaTh

MHOTOTPaHHHUKH, (UTYpbl U TOBEPXHOCTH BpPAILLEHHUS, UX CEUEHHUS, B TOM




11

12

YHUCIIE C IOMOIIBIO JJICKTPOHHBIX CPENCTB; YMEHHE IPHUMEHATH CBOWCTBA
reOMEeTPUYECKUX (UTYp, CaMOCTOSTENHHO (HOPMYIHPOBATH OIpPEACICHUS
u3ydaeMmbIX (GUIyp, BbIIBUraTh THUIIOTE3bl O CBOMCTBAX M IPHU3HAKAX
reoMeTpUYecKux (uUryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; YMEHHUE
IPOBOJUTH KJIACCU(UKALUIO GUTYp MO PA3IMYHBIM IIPU3HAKAM, BBIITOJIHSATH

HGO6XOI[I/IMBIG AOHNOJHHUTCIBHBIC ITIOCTPOCHUSA

YMeHue  omnepupoBarh  MOHSATHSMU:  JBIDKEHHE B IPOCTPAHCTBE,
napajieNIbHbli MEPeHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue 1oao0Ous, Moa00HBIE (UTYpBI;, yMEHHUE
pacrio3HaBaTh paBHblE M MOAOOHbIE (GUIYphl, B TOM 4YHCIE B INPHUPOJE,
UCKYCCTBE, apXUTEKTYpPe; MCIOIb30BATh TE€OMETPUUYECKHE OTHOILEHUS IPH
pelIeHUH 3a]a4; HAXOAMUTh T'€OMETPHUUYECKHE BEJIUYMHBI (AJMHA, YTol,
IUIOIAAb, 00BEM) MPH PEIICHUH 33734 U3 IPYTrUX YIeOHBIX MPEIMETOB U U3
peanbHON XKU3HH; YMEHHE BBIYMCIATh T€OMETPUUYECKHE BEJIMUYMHBI (JUIMHA,
yroj, IIOm@aab, 00BbEM, IUIOMIAAL TOBEPXHOCTH), UCIIONB3YS H3ydeHHBIE
dopMyinbl MU METOJbl, B TOM YHCJE: IUIOLA/Jb [OBEPXHOCTH HMUPAMMIBI,
MIPU3MBI, KOHYCA, IWIMHApPA, oAb chepbl; 00bEM KyOa, MPsIMOYTOIBLHOTO
napajulenenunesa, TMpaMubl, IPpU3Mbl, [IMIMHIpPA, KOHYCa, I1apa; yMEHHE
HAXOJUTh OTHOIIEHHE 00BEMOB MOOOHBIX (HUTYP

YMeHne onepupoBaTh MOHSATHSAMHU: TNPSMOYTOJbHAsl CHCTEMa KOOPIWHAT,
BEKTOp, KOOpAMHATBHl TOYKH, KOOPAMHATBI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEACHNE BEKTOpPa HA YHCIO, pAa3IoKeHHE BEKTOpa Mo Oasmucy,
CKaJIpHOE TPOM3BE/EHUE, BEKTOPHOE TPOM3BEIEHHUE, Yrold MEeXay
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBINA W KOOPAMHATHBIA METO IS

pelmiCHus TCOMETPUUCCKHUX 3a/iaq U 3aa4 APYyIrux y‘le6HBIX npeaMeTOB
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YMeHne BHIOMpPATh MOAXOMSIINA METOM JJI PEUICHUS 3aJlayi; MOHUMAaHHE
3HAYUMOCTH MaTEeMaTHKH B W3YYCHHHM TMPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHUI; YMEHHE pacro3HaBaTh IPOSBICHHE 3aKOHOB
MaTEeMaTUKUd B UCKYCCTBE, YMEHHE MPHUBOJUTH MPUMEPHl MAaTEMATHUECKHUX

OTKPBITHI POCCUICKON U MUPOBOM MaT€MaTHYECKOW HAYKH




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

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1 Yucna v BIYKACICHUS

11 Harypanbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1.2 Pannonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHEUHBIE
MIEPHOINICCKHE IPOOH

1.3 Apudmernueckuii KOpeHb HATYpaJIbHOMN cTeneHH. JeHCcTBHs ¢ apuMETHYECKUMH
KOPHSIMHU HaTypaJlbHOU CTEIEHH

14 Crernens ¢ 1ensiM nokasareneM. CTeneHb ¢ palluoOHaIbHBIM MoKa3arenaeM. CBoiicTBa
CTETIeHU

1.5 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHble U HaTypajgbHbIE JOrapu(MbI

1.7 JeiicTButenpHble ynciaa. ApudmMeTndeckue onepannui ¢ AeHCTBUTEIbHBIMU YUCIAMH.
[TpubmmkEHHBIE BHIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKA U OLICHKA pe3yIbTara
BBIYUCIICHUH

1.8 [IpeoOpazoBanme BEIpAKEHUH

1.9 KommnekcHeie yncna

2 YpaBHeHUs U HEpaBEHCTBa

2.1 enble 1 1poOHO-paliiOHaIbHbIE YPABHEHUS

2.2 WppannonaibHble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHHS

2.4 [TokazarenbHbIe U TOorapu(PMUUECKHE YpaBHEHUS

2.5 Llenbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUecKre HepaBEeHCTBA

2.8 TpuroHomerpuyeckue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10  VYpaBHeHWHs, HEPAaBEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpwuia cucTeMbl JJHHEHHBIX ypaBHeHHH. OTNpeieuTeh MaTPUIIbI

3 @yHKIMH U TpaduKu

3.1 ®yHK1Ms, criocoOs! 3aganus pyHkiun. I'paduk ynkuuu. Bzanmuo o6parHbie
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIMM

3.2 OO6nacTp ornpeneneHus: 1 MHOXKECTBO 3HaueHn Gyakmn. Hymn ¢pyHKmm.
[TpomexyTKH 3HaKONOCTOSHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (YHKIMU. MaKkCUMyMbl
U MUHUMYMBI pyHkunu. Hanbonbiee 1 HauMeHblee 3HaueHne QyHKIUU Ha
IPOMEXKYTKE

3.3 CrenenHast GyHKIHMS C HATYypaJbHBIM U LIENbIM MoKka3aTeneM. E€ cBoiicTBa u rpaduxk.
CaolicTBa U rpauK KOpHsI N-Oi CTENeHH

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu

3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu

3.6 Touku pazpsiBa. AcuMnToThl rpadukoB pyHKuui. CBoICTBa PYHKINNA, HEMPEPHIBHBIX
Ha OTpE3Ke

3.7 [TocnenoBatrenbHOCTH, CIOCOOBI 33[aHUs IOCIIE0BATEIbHOCTEN




3.8 Apudmerndeckast u TeoMeTpudecKas rnmporpeccuu. @opMyiia CI0KHBIX TPOIEHTOB

4 Hauana marematnyeckoro aHaamsa

4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE TeMEHTAPHBIX (YHKITHI

4.2 [TpumeHeHre TPOU3BOJHON K UCCIIeIOBaHUIO (GYHKIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxeHrne HauboIbIIero 1 HAMMEHbIIEro 3HaYCHHs PYHKIIMH Ha
OTpe3Ke

4.3 ITepBooOpaznas. MaTerpain

5} MHoO»ecTBa U JIOTUKa

5.1 MHoXxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna

5.2 Jloruka

6 BeposiITHOCTB ¥ cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KomOuHaropuka

7 I'eomerpus

7.1 @urypsl Ha MIOCKOCTU

7.2 [IpsiMbI€ U TIOCKOCTH B TPOCTPAHCTBE
7.3 MHOTOrpaHHUKH

7.4 Tena v MOBEPXHOCTH BpaICHUS

7.5 Koopaunatsl 1 BEKTOpBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O
MHPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka. ['eometpust, 10 kiacc/ Mep3isik A.l'., Homuposckuii JI.A.,
[Tononckuit B.b., SAxup M.C.; nox penakmueit [logonsckoro B.E., O0miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3naTensckuil neHTp « BEHTAHA-I'PA®Dy;
AxuuonepHoe obmectBo «M3natensctBo «IIpocBeiienney

* Maremaruka. ['eomerpus, 11 knacc/ Mepsnsik A.I'., Homuposckuii 1. A.,
[Tonouckwuii B.b., SAxup M.C.; nox penakuueit [logonsckoro B.E., OGmiecTBo ¢
OrpaHUYEHHON O0TBETCTBEHHOCThIO M3aaTenbckuil neHTp « BEHTAHA-I'PA®Dy;
AxkrmmonepHoe o0mectBo «M3aarensctBo «lIpocBerienue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AxunonepHoe obmectBo «M3natensctBo «IIpocsemnienue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
https://file.11klasov.net/11-klass/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru/
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