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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,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
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(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
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 HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydyenue reomerpun orBoautcs 2 yaca B Henenro B 10 kitacce u 3 yaca B
Hezaento B 11 knacce, Bcero 3a aBa roga ooyuenus - 170 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, 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
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIEHIUKYJIIPHBIE MPSMbIC B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTpaHHOIO  yIJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIOCKOCTEN. TeopeMa o TpEX MepNeHINKYJIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, 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. OJNEeMEHThl NOpu3Mbl M nupamuabl. [IpaBusibHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
nonaexasap u ukocasap. CeueHus: MpuU3Mbl U MUPAMHUIBI.

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 TOJHOM MOBEPXHOCTH MPSIMON IPU3MBI,
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.

[TomoGupie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias MU OCh; IUIONAAh OOKOBOW U TIOJHOU
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:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

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

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHAIpA,
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 U TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUS
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. KoOpIMHATHO-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 TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

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

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccur W peannu3oBbBIBATH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYSCKOW KYJIBTYPbI, TOHUMAHHEM BIUSHHUSI
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 HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak cQepbl UYelOBEUECKOH JeATeTbHOCTH, JTAloB &
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHLIMU OetiCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpPaBHEHUS, KPUTEPUHU
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, HaHHBIX, HAOJIOJCHUAX W 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 (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pelieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATh
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,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

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

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

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

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 MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacpeaensTh BUAbI padoT, JOrOBapUBaTHCA, 00CYKAaTh 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 JICUCTBUA C JPYrUMHU UICHAMH KOMAaHJIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIBLHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTh M IEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSl METO/ CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS U3BECTHBIE AaHATUTHYECKHE METOAbl TPU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICEHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraloiuX HECKOIBKO [IAroB PEICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MCCIEAOBaTh IOCTPOCHHBIE MOJCIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

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

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBath B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK 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 W C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYI0 HAa YepTekKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IprMeHATH MPaBUIIO NTapasuIeNICIUIEAA.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

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

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WK ajirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

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

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

[IpUMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh peaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnuorexa [HOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nuoreka [IOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmmorexa [JOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmmorexa [JOK
p ' P ' https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 31 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten 16 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 27 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IEHNE, 28 1 bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara u@posBbIe
/i Tema ypoka Beero Kontposbubie IIpakTuueckue fllqueﬂﬂﬂ :)16[()1;I;OB3TEJILHLIC
padoTbI padoThbI pecypenr
OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOUKa, MpsiMasi, IJIOCKOCTb,
npocrpancTBo. [IpaBuna
M300paKeHUsS Ha PUCYHKAX: 1 https://m.eds00.ru/14467518
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka
[TonsaTHA: nepecekarommecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPsIMast 1 https://m.edsoo.ru/9f4eae31
U TUIOCKOCTD
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 https://m.edsoo.ru/ae56ad45
U TUIOCKOCTD
3HaKOMCTBO C MHOI'OT'PaHHHUKaMH,
M300PKCHHE MHOIOTPAHHHKOB Ha 1 https://m.edso00.ru/58a8729%a
PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax
HauanbHble cBefieHus 0 KyOe U
NApaMUJE, UX pa3BEPTKU U MOJEIIH. 1 https://m.edso0.ru/c4373c37
CeueHnst MHOTOIpaHHUKOB
HauanpHbie cBenenus o kyoe u 1 https://m.edsoo.ru/bbc413dc



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc

ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IlonsiTe 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Ilonsatue 06 akCHOMATUYECKOM

IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

[Tonsatue 06 akCHOMAaTUYECKOM

IIOCTPOCHUH CTCPCOMCTPUHU:. AKCHOMbBI
CTCPCOMETPUHU U CIICACTBUA U3 HUX

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

https://m.edsoo.ru/da5bd46b

https://m.edsoo.ru/c2e97ba7

10

TToustue 00 aKCMOMATHYECKOM
MMOCTPOSCHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

https://m.edsoo.ru/lac7f137

11

B3anMHOe pacnionokeHue npsMsIx B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
HapajuiesIbHbIEe U CKPEIUBAIOLINECs
IpsiMbIE

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

12

[TapamrenpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
mapaJlyICJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX
MPSIMBIX

https://m.edso00.ru/1977a523

13

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamrensHOCTh IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/aa6f3833

14

VYIuIBI ¢ COHANPABICHHBIMU

https://m.edsoo.ru/a78748f6



https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6

CTOpOHAMHU

VYron Mexay npsSMbIMU B

15 https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
0%

16 FOIL MENCLY TIPAMBIMY B https://m.edsoo.ru/aa7a8f5¢c
MIPOCTPAHCTBE
IT 78

17 ApALICIBHOCTD ILIOCKOCTER https://m.eds00.ru/26631b26
napajuieJIbHbIe TIOCKOCTH

18 CBoiicTBa napajieNbHbIX INIOCKOCTEN https://m.edsoo.ru/34d5b9ec
[Ipocreiimume npocTpaHCTBEHHBIE

19 (burypsl Ha MIIOCKOCTHU: TETPAIP, https://m.edsoo.ru/e9badc7d
KyO, mapasuienenumne/

20 [TocTpoenue ceueHmit https://m.eds00.ru/653b13ch

21 Iloctpoenue ceuennii https://m.edsoo.ru/72ece97d
KonTponbhas padota no teme
"H

22 PAMBIE H TLTOCKOCTH B https://m.eds00.ru/f6438b9b
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyYIAPHOCTD NPSMOM U

23 TJIOCKOCTH: TICPIICHINKYJISIPHBIC https://m.edsoo.ru/a714f338
MPSIMBIE B TIPOCTPAHCTBE
IT

24 DAMBIC HApaIIICIRHRIC 1 https://m.edsoo.ru/e44f4d53
MePIEHIUKYISIPHBIE K TTTIOCKOCTH
IT

25 DAMBIC HapaiICIbHRIC 1 https://m.edsoo.ru/25c8fdd8
MePIEeHIUKYISIPHBIC K MJIOCKOCTH
IT

26 pmeK HEPHCHIMIYTAPHOCTH https://m.edsoo.ru/f28e19f5
MPSIMO U TUIOCKOCTH
IT

27 PHSHAK HEPHCHMEYTPHOCTH https://m.edsoo.ru/32a7de6e

MPSAMON U TIIOCKOCTH



https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e

28

Teopema o npsamon
HEePIEHAUKYJIPHOHN MIIOCKOCTH

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

29

30

Teopema o npsamon
MEPIEHANKYISIPHOMN NIJIOCKOCTH
Teopema o npsimoit
MEePIEHIUKYISIPHON IIJIOCKOCTH

https://m.edsoo.ru/d9533342

https://m.edso0.ru/1556888b

31

[lepneHauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

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

32

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

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

33

34

35

[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOUKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

https://m.edsoo.ru/c456dcf7

https://m.edsoo.ru/5ad7c¢883

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

36

37

38

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria
[lepneHUKyISPHOCTB MIIOCKOCTEM:
IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX
IIJI0CKOCTER

https://m.edsoo.ru/6¢ce6ff8c

https://m.edsoo.ru/le7c28bf

https://m.edso00.ru/7895d29e

39

[TeprieHAMKYASAPHOCTD MIOCKOCTEM:

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



https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
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https://m.edsoo.ru/5527feed
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https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f

MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

40

41

[lepneHUKyYISAPHOCTD INIOCKOCTEM:
MIPU3HAK NEPHEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx nepneHAUKYISIPax

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

https://m.edsoo.ru/8de5a9c7

42

Teopema o TpEX nepneHANKyIIpax

https://m.edsoo.ru/cca2833d

43

44

Teopema o TpEX MeprneHAuKyIIpax

Kontponbnas padoTa no reMam
"[leprieHAUKYASAPHOCTD NPAMBIX U
LAl

mockocTeil" u "YTribel Mexay
MPSAMBIMH U TIJIOCKOCTAMH"

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

https://m.edsoo0.ru/1b323f77

45

[ToHsiTHIE MHOTOIpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOT'OI'PaHHUKH; pa3BEPTKa
MHOTOI'paHHHKA

https://m.edsoo.ru/f12f4edd

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMast U
HaKJIOHHAsl IPU3MBI; OOKOBas U
IIOJIHAs TIOBEPXHOCTD IIPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Tapamnenenunen, NpsMOyTOJIbHBII
napajJieJIenuIe]] 1 ero CBOUCTBa

https://m.edsoo.ru/f58ac2de

48

[Tupamupa: N-yrojapHas MupaMuaa,
TpaH ¥ OCHOBAHHE TTHPAMHU/IBL;
O0KOBas U MOJIHAS! TOBEPXHOCTh
MUPaMHUIB; IPABUIbHAS U yCEUEHHAS
nupamuga

https://m.eds00.ru/36389a9b



https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b

49

50

HpaBI/IHBHBIe MHOTI'OI'paHHUKH:
HOHSTHE IPABHIBHOTO
MHOTOTPaHHHKA; IPaBUIIbHAS TIPH3Ma
U [IpaBUJIbHAS TUPAMU/IA; IPABHIbHAS
TPEyroJjibHas MUpaMuia 1
MIPaBUIIBHBIN TETPadap; KyO

[IpencraBnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

https://m.edsoo.ru/led67d9b

https://m.edsoo.ru/e3a23c2c

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NUpaMUIaX,
napajieJenuneaax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

https://m.edsoo.ru/bd46185f

https://m.edso00.ru/3c28c528

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPSAMOMN
MIPHU3MBI, IO Ih OCHOBAaHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

https://m.edsoo.ru/a5ed7546

54

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHOMN
MMAPaMU/JIbI, TEOpPEMa O IIJIOMATN
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
MIAPAMM/IbI

https://m.edsoo.ru/a229ch6f

55

Kontponbnas paboTa mo teme

https://m.edsoo.ru/e84d9cef



https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef

"MHororpaHHuku"

56 [Tonsitue 06 06bEMe 1 https://m.edsoo.ru/1ba674d8
S7 OO0BEM TUPAMUTBI 1 https://m.edsoo.ru/e63cb619
58 OO0BEM TUPaMUTBI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/3e45e6dd
60 OO0BEM TUPaMUTBI 1 https://m.edsoo.ru/39a416b6
61 OO6BEM TPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM pU3MBI 1 https://m.edsoo.ru/a6alb56¢c
63 OO6BEM TPU3MBI 1 https://m.edso0.ru/6ffc8623
64 KOHT]?OHBHM padora 1o reme 1 https://m.eds00.ru/1a826542
"O06BEMBI MHOTOTPaHHUKOB"
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMATH3AIA 3Hai{ - 1 https://m.eds00.ru/63c1f766
[Toctpoenue ceueHui B
MHOT'OI'paHHUKE
IToBTOpenue, 0600IIEHNE
cUCTEeMaTH3aIlHs 3HAHUM.
66 BBIMHCIICHAC PAcCTOAHHIH: MEAY . 1 https://m.edsoo.ru/d219ddb9
ABYMA TOYKaMH, OT TOUKHU JO IPAMOU,
OT TOYKHU OO ITIOCKOCTHU, MCKIY
CKpCHIUBAOIIUMHUCSA ITPAMBIMHA
67 HToroBasi KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/1129561e
[ToBTOpeHue, 0600IIEHNE
cUCTEeMaTH3aIlus 3HAHUM.
68 Berincrerine yrios: ety 1 https://m.edsoo.ru/b44e7673

CKPELIUBAIOIIMMUCS IIPSIMBIMY,
MEXIy NPSMOU U IIJIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YTIIOB MEKIY



https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
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IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Ipaxruteckue fl[:;‘?EHI/Iﬂ :)I;l[()l;l:())]:;fe.ﬂbﬂble
padoTsI padoThbI pecypeni

Cdepa u map: ueHtp, paauyc,

1 JIMaMeTp; TIIOIAJlb MOBEPXHOCTH 3 https://m.edsoo.ru/e6a58a2c
cdepbl
B3anMHoe pacnionoxxenue cepbl u

2 IUIOCKOCTH; KacaTeJIbHasl IIOCKOCTh 3 https://m.edsoo.ru/8a7eb42e
K cdepe; momanb chepbl

3 H3o0parxerme chepu, wapa Ha 3 https://m.edsoo.ru/fle6a34a
mmockocT. CedeHus mapa
Hunuuaapudeckast TOBEPXHOCTb,

4 00pa3yIONIKE IHIHAAPHIECKOH . 2 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTHU, OCh IHJIMHIPUIECKOM
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 TOBEPXHOCTD, 0612a3yfoma;{vn och> 4 https://m.edsoo.ru/fcf68351
IUIoIIaas OOKOBOM M IIOJTHOM
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 Ceuenust uuuHApa (MIOCKOCTHIO, 1 https://m.edsoo.ru/666ebad5
napasieIbHON WIn
MEePIEHINKYIISIPHON OCH IMJIMH]IPA)

7 Konnueckas moBepXHOCTb, 2 https://m.edso0.ru/f91757b4



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas u 0Ch; IJIOMIA/Ib
OOKOBOI U MOJIHOW MTOBEPXHOCTH

https://m.edsoo.ru/fc7babab

10

11

12

13

VYceu€HHblil KoHyc: o0pasyromue u
BBICOTA; OCHOBaHHS U OOKOBasI
IIOBEPXHOCTH

N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIOCKOCTBIO,
MapajieIbHON OCHOBAHMIO, U
IJTOCKOCTBIO, MPOXOISIICH Yepe3
BEPILUHY)

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

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOT'OTPaHHUK UJIU B TEJIO
BpalIeHUs

Ilonsarue 06 00bEMe. OCHOBHEIE
CBOIicTBa 00BEMOB TEI

https://m.edsoo.ru/a4bfccfd

https://m.edso00.ru/26c49378

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

https://m.edsoo.ru/52fe59c6

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

14
15

O06bEM IUIHHIpa, KOHYyCa

O06BEM mapa u rwiomaas cheps

https://m.edsoo0.ru/951324a7

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

16

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUTOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMM

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



https://m.edsoo.ru/fc7babab
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HOI00HBIX Tell

KonTponbHas pabora no Temam

17 https://m.edsoo.ru/17bb757e
"Tena Bpamenus" u "O6bembl TeN"

18 Bexrop Ha mockocTH i & https://m.eds00.ru/72669d66
MIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB https://m.edsoo.ru/11blcc5e

20 YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/ec1f9d28
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUIAHAPHBIM BEKTOPAM. https://m.eds00.ru/81213f3b
[IpaBuio napannenenunena
Pemenune 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM C https://m.edso00.ru/ca866867
BEKTOpaMH
KoopanHaTHO-BEKTOPHBII MeTO

23 IIPU PELICHUN T€OMETPUUYECKUX https://m.edsoo.ru/1de2f88a
3a1a4
[IpsimoyronbHas cucrema

24 KOOPMHMHAT B MPOCTPAHCTBE. . https://m.edso0.ru/75b68f61
Koopaunats! BekTopa. [Ipocreiimue
3aJjauu B KOOPJMHATAX

25 ¥TOI MENK1y BEKTOPAMIL. https://m.edso00.ru/d5226d23
CkansipHoe MPOU3BEICHNUE BEKTOPOB

26 Beramciietiiie yrob Meskty https://m.edsoo.ru/6b228fce
MPSIMBIMH U TUTOCKOCTSIMH
KonrtponsHas pabora o Teme

27 "BekTopsl 1 KOOpAMHATHI B https://m.eds00.ru/373492c3
npoctpaHcTae"

28 [ToBTOpeHmEe, 06001ICHNE 1 https://m.edsoo.ru/339a84dd
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https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd

cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHUE, 0600IICHNE 1
cucreMaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

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

30

[ToBTOpenue, 0600MICHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3agaun
TUTAHUMETPUHU B METOJIBI HX
pelIeHus

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

31

32

33

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3agaun
TUTAHUMETPUHU B METOJIBI HX
pelreHus

[ToBTOpEeHue, 06001IeHNE 1
cucteMaTu3amnus 3HaHui. OCHOBHEIC
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPUH

Hrorosas KOHTPOJIbHAA pa60Ta

10

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

https://m.edso0.ru/95e5e946

https://m.edsoo.ru/a66a7dc2

34

[ToBTOpenue, 0600mEeHNEe U
cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
79 IIpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKHX 3324
73 OmnepupoBaTh MNOHATUSAMH: MAPAUIEIBHOCTh U MEPIEHIUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMU: JABYTPAHHBIM YroJl, TpaHU JBYI'PAaHHOIO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, JUMHEWHBIH yrojl ABYIrpaHHOIO yria, rpagycHast
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATHUSMHU: MHOTOIPDAaHHMK, BBIMYKJIbI M HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOIOI'paHHUK
77 Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMpaMuia, Mpu3Ma,
MPSIMOYTOJIbHBIN Napajuieenunen, Kyo)
KnaccuunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
78 knaccuukanuu  (BBIYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBL,
napaiesIenuIe /bl)
79 OmnepupoBatb HOHATHAMMU: CeKyIas IJIOCKOCTB, CEUEHUE
' MHOT'OI'PaHHHUKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIIOJIB3YSl METOJ CJIEZ0B
Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXOXJIEHHE T'€OMETPHUUECKUX BEIMYUH MO0 oOpas3iam
WIH aJrOpUTMaM, MPUMEHSS W3BECTHHIC AHAJUTUYCCKHE METOJBI IPH
7.12 pelieHNH CTAaHJAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha BBIYUCICHHE
pacCTOSTHUN MEXIYy ABYMSI TOYKAMH, OT TOYKH JIO TMPSMOU, OT TOYKH JI0
TUTOCKOCTH, MEX/TYy CKPEIINBAIOIIMMHUCS TPSMBIMA
713 Pemrare 33124 Ha HaXO0XJIEHHE T'€OMETPHUUECKUX BEIMUYUH 0 oOpas3iam

WK aJIropuTMaM, IMPUMCHASA HW3BECTHBIC AHAJTIUTHUYCCKUC METOJAbI ITPpH




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

7.14

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMEHEeHHEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXITY IJIOIAISIMU MOBEPXHOCTEH, o0BEMamMu M0T00HBIX
MHOI'OTPaHHUKOB

7.15

7.16

7.17

OnepupoBarh MOHATHSMH: CUMMETPHSI B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
yepTekax U pUCyHKaxX

[IpumensTs reomerpuueckre (GakThl I PElICHUs CTEPEOMETPUUYECKUX
3a/1a4, MPEeIIoNiaralollluX HECKOJIbKO IIAaroB pPEIICHUsl, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

7.18

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

7.19

7.20

HpI/IBOI[I/ITL INpUMEPBbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIPHUPOAC U
JKU3HH, paClIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHsTHh MOTyYeHHbIE 3HAHUS HA MIPAKTHKE: aHAIU3UPOBATh pealibHbIC
CUTyallud M TPUMEHATh HU3YyYCHHbIE MOHITHS B TIpOIECCe MOMCKa
pelieHus MaTeMaTH4eCKu chopMyITupPOBaHHOI POOJIEMBI,
MOJIETTUPOBAaTh pealbHbIE CUTYallMH Ha SI3bIKE T€OMETPUH, HCCIIEI0BATh
MMOCTPOCHHBIE MOJIEJIM C WCIIOIH30BAHUEM T'€OMETPUUYECCKUX TMOHATUU U
TEeOpeM, arrmapara ajareopbl, penaTh MPaKTHYECKUE 3a]1a4H, CBSI3aHHBIE C
HaxO0KJICHUEM F€OMETPUUECKUX BEIIMYNH




11 KIIACC

Kon IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NMpoBepsieMoOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomeTpus
OrniepupoBaTh NOHATHIMHM: IIUIHHIPHYECKAs IIOBEPXHOCTh, 00pa3yoIne
6.1 [UIHHIPHYCCKON TOBEPXHOCTH, MHJIUHAP, KOHHYECKAs IOBEPXHOCTb,
' o0Opa3yroIie KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJ BPALLICHHS
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh TOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAaHUE IAPOBOTO CIIOS, BBHICOTA
[IAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbrunciasate 00bEMBI M IUIOINAAM IMOBEPXHOCTEH Tea BpaIlCHHUS,
' TCOMETPHUUYECKUX TEJl C MPUMEHCHHEM (DOPMYIT
OnepupoBaTh TOHSATHSIMHU: MHOTOTPAHHUK, BIHMCaHHBIH B chepy u
6.7 OMKMCAHHBIN OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallleHUs
6.8 BBMHCIATE COOTHOIICHHS MEXIY IUIOMIQJSMH TOBEPXHOCTEH W
' 00BEMaMU ITOTOOHBIX TEN
6.9 N300paxarh u3ydaemble QUTYPHI OT PYKH B C MPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpallleHus
W3Biiekath, WHTEPIPETUPOBATH M TPEOOpPa3OBHIBATH WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MPEICTaBICHHYIO Ha
yepTerkax U pUCyHKax
[TpuMmeHsITh TeoMeTpuUYecKre (PAKTBI IJIsT PEIICHUS CTEPEOMETPUICCKUX
6.12 3a/1a4, MPEANOIaralonuX HECKOJIBKO IaroB PENICHHs, €CIH YCIOBHUS
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BEIOMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHH
00J1a1aroT
6.15 [TpuMeHSITh MpaBUIIO TapaJUICIICITHITE A TIPY CIIOKCHHH BEKTOPOB
6.16 OnepupoBaTh MOHATUSMHU: JACKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE,




BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJsipHOE TPOMU3BEIACHHE BEKTOPOB,
KOJUTMHEApHbIE U KOMITJIAHAPHBIE BEKTOPBI

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, Yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

6.19

3a,HaBaTB IIJIOCKOCTh YpaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

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

6.20

Pemiats 3agadd Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUMN U
HaxXO0XXIACHUC I'COMCTPUUCCKHUX BCIUYUH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOABI npu pCeUICHUN CTaHAApTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATs mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3314

HpI/IBO,Z[I/ITB MNPpUMEPLI MATEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIPpUPOAC U
JKHU3HHU, paClIO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TIOJNIyYCHHBIC 3HAHUS HA TMPAKTUKE: AHAIMU3UPOBATH
pealbHbIE CUTyallud W TPUMEHSITh H3YUYCHHBIC TOHSTHS B IPOIIECCE
MOKCKa pEeIIeHUS MaTeMaTHUeCKd COpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJIMPOBATh peallbHble CUTYAIllMU Ha SI3bIKE T€OMETPHH, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C UCIOJIH30BAHUEM T'€OMETPUUYECKUX MOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTh NPakTUYeCKUe 3aJauu, CBSI3aHHBIE C
HAXO0KJICHHEM F€OMETPUUYECKUX BEIMYUH




ITPOBPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHOBHbBIE MOHATUS CTEpEOMETpUHU. Touka, Hpsimas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

1.2

7.3

B3aumHoe  pacnonokeHue  HOpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
napajuleJibHble M CKpelMBaromuecs npsMble. [lapamienbHOCTb NOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajlyIelIbHbIE MpsIMbIE B  I[IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IUIOCKOCTU. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJd MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapaiienbHOCTh MJIIOCKOCTEN: MapaljiesibHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBEeHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,
KyO, mapaJuiefienumne, NoCTPOSHUEe CeUeHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: NCPHCHIAUKYJIAPHBIC IPSAMBIC B
IPOCTPAHCTBE, NPsIMbIE MapajuIeIbHbIE U NEPIEHANKYISAPHbBIE K MIJIOCKOCTH, PU3HAK
HEePHEHINKYIAPHOCTH MPSIMOI U INIOCKOCTH, TEOPEMa O MPSIMOI epreHAUKYISIpHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U IUIOCKOCTHIO,
JBYIpaHHBIA yroJjl, JMHEWHBIH yros JByrpaHHoro yria. Ilepnenaukynsp u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKHM OO0 INNIOCKOCTH, pPaCcCTOAHHUE OT HpﬂMOI\/JI a0
IUIOCKOCTH, MPOEKIMsI (PUIyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  TEPIEHIUKYIAPHOCTH  JBYX  IUIOckocTel.  Teopema o0  Tpéx
HNEPIEHIUKYIIApax

7.4

7.5

7.6

[TonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE AJIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npu3Ma, TpaHd M OCHOBAaHMsS MPU3MBI, NpsAMas U HaKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MTapauIeICIINIIe T
U ero ceorctsa. [Iupamuaa: N-yrosgpHas nupamuia, TpaHd U OCHOBaHUE IMHUPAMU/IBI,
OOKOBasi M IMOJIHAS MOBEPXHOCTh MUPAMHU[BI, IPABUIbHAS M yCeUEHHAs MUPaMUAA.
OnemMeHTsl Npu3Mbl W nupamuzabl. [IpaBUIbHBIE MHOTOTpaHHUKU: IIOHSATHE
IIPAaBWJIBHOTO MHOTOTpPAaHHMKA, IpaBWibHAs TNpPU3Ma M IpaBWIbHAs INHpaMHUIA,
NpaBUJIbHAS TPEYToJIbHAS NMUPaMUa U MpaBUIIbHBIA TeTpasap, KyO. IlpeacraBnenue
O TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U MKocadapyrue CedeHus
MPU3MBI U TUPAMUIBI

CI/IMMeTpI/IH B NOPOCTPAHCTBE: CHMMCETPpUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IJIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajliCJICIUICaAax, MpaBUIbHBIX
MHOT'OI'paHHUKax

Bbluncienne 351€eMEHTOB MHOTIOTPaHHHMKOB: p&Opa, AuaroHanu, yrisl. Ilmomans
OOKOBOW TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH NPSAMOM MNPHU3MBI, IUIOLIAIb




OCHOBaHUHU, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOM IUpaMHIBbI, TeOpeMa O IUIOIIALU
yceu€HHoM nupamupl. [lonstue 06 06béMe. O6bEM MUpaMu/Ibl, TPU3MBI

1.7

[Tono6ubIe Tena B mpoctpancTBe. COOTHOMICHUS MKy TIOMIAASIMHA IIOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

I'eometpus

6.1

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

6.2

Konunyeckas moBepXxHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHWE W BepIIuHA, 0Opasyromias U OcCh,
IIoNa b OOKOBOH M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: OOpasyromiue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: ueHrp, paauyc, AMaMeTp, IJIOMaAb TOBEPXHOCTH cdepsl. Bzanmuoe
pacrosioxxeHne cdepbl U IUIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe, IIIomais
cepsl

N300paxkeHue Tel BpallleH!s Ha IUIOCKOCTH. Pa3BEépTka LHUIHHIpA U KOHYyca

6.5

KomOuHanmu Tten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA
okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAICHUS

6.6

6.7

[Tonstne 060 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapayjieNienuneaa u ciaeacTBus u3 He€. OO0bEM IWIHHJpA,
konyca. O0bEM 1mapa u mionaab cQepobl
[TomoOuble Tenma B mpoctpaHcTBe. COOTHOIIEHHWS  MEXAY — IUIOIIAIASIMH
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TET

6.8

Ceuenust uunuHApa (MapajuleIbHO U NEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEpIINHY), CEUeHUS 1apa

6.9

Bextop Ha miockoctd W B mpocTpaHcTBe. Cl0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)XeHue BekTopa Ha uucio. PasnoxeHue BeKkTopa Mo TpEM HEKOMIUIAHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHHEM NIPAaBUJI ACUCTBUIN C BEKTOPaAaMHU

6.10

IIpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaxX. YToJ Mexay BekTopaMu. CkansipHOe
MIPOU3BE/ICHNE BEKTOPOB. BhIUMCIIEHHE YIIIOB MEXIY NPSMBIMH U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MTPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM OKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHA 3a/ay,
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeNICHUE,
aKCHOMa, TEOpeMa, CIICACTBHE, CBOMCTBO, IMpPU3HAK, [0KAa3aTEIILCTBO,
PaBHOCUIIbHBIE (POPMYIHPOBKH; IPUMEHATH UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE M TIPOTHBOIOJIOKHOE YTBEP)KICHUE, NMPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BATh METOJ MAaTeMaTHYECKOH HMHIYKIIH;
MNPOBOAWUTL  AOKA3aTCJIbHBIC PACCYXKACHUA TIIpH PCHICHUM  3a/1ad4,
1 OLICHUBATh  JIOTUYECKYK)  NPaBWIBHOCTb  PACCYXKICHUW;  YMEHHE
ONCpHUpOBaATh MOHATHUAMU: MHOXKXCCTBO, IMOAMHOKCCTBO, OIICpallM HaA
MHOXECTBaAMHU, YMCHHUEC HUCIIOJIB30BaTh TGOPCTHKO-MHOH(GCTBGHHLIﬁ
anmapar JUIsl OIIMCaHUs PEAIbHBIX MTPOIIECCOB U SIBICHUN U IIPH PELICHUH
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUSAMHU: Ipad, CBA3HBINA Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3IUYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNH 3314

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0E YHCIIO,
CTEIEHb C LEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTEIIEHHU, CTEIIECHb
C palMOHAIBHBIM  IIOKa3aTelleM, CTENeHb C  JEUCTBUTEIIBHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO YHCJA, OCTATOK II0 MOJIYJ, PALMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypalbHBIX,  LEIBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHUCEN; YMEHHE HCIIOJIb30BATh
MPU3HAKN JI€IMMOCTH, HAaUMEHBIIMNA OOIIMH JETUTeNlb U HauMeHbIlee
oO1iee KpaTHOe, aNropuT™ EBKiIMIa MpH peleHny 3a/1a4; 3HaKOMCTBO €
pa3sIMYHBIMM  IIO3ULMOHHBIMU  CUCTEMaMU  CYMCIIEHHS;  YMEHHE
2 BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTENEeHsAMH M Jorapudmamu, Mnpeodpa3zoBaHus IpOOHO-pallMOHAIBHBIX
BBIPDAKECHMI; YMEHHE OIEPHUPOBATh MOHATHSAMU: IOCIEI0BATEIbHOCTD,
apudmernyeckas Iporpeccus, reoMeTpUYeCcKast nporpeccus,
OecKOHEYHO yObIBaoIllass TIeoMeTpUYecKass [Mporpeccusi; yMEeHUue
3a/1aBaTh MOCJIEIOBATEIBLHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIEC YHCIIA, MOLYJIb U aPTYMEHT KOMIIJIEKCHOIO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX ducell  (reoMeTpudeckas,
TPUTOHOMETpHUYECKass U  anreOpanyeckas); yYMeTb HPOHU3BOJIUTH

apI/I(I)MCTI/I‘{CCKI/IC JENUCTBUSA C KOMILJICKCHBIMU qucjiaMu; TPHUBOIUTDH




IMPUMCPbI HUCIIOJIB30BaHUA KOMITJICKCHBIX YHUCCII, OneprupoBaTh
MOHATHSMU: MaTpuma 2X2 u  3X3, onpeaenuTesb  MaTPUIbI,
reOMETPUYECKUN CMBICH ONPeNeTUTENs

YMeHHe OnepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIC, HUPPALMOHAIIBHBIE,
noKa3aTeJbHbIC, CTENECHHBIC, JOrapu(MHUUYECKHE, TPUTOHOMETPUYECKHE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATH
HOHATUSAMU: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHHW, HEPABEHCTB M CUCTEM; YMEHHE pellaTb YPaBHECHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMAaTHYECKUX
3aj71a4 ¥ 3a]1a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peabHON )KU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (PYHKIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIEe U HAUMEHbIIEE 3HAYCHUS
(GYHKIMU HA TPOMEXYTKE, HeNpepbIBHAs (YHKINS, aCHMIITOTHI T'paduka
¢GbyHKIMH, TIepBas ¥ BTOpasi IPOU3BOIHAS (PYHKIIMU, TCOMETPUICCKUN U
¢u3nveckuii CMBICT TIPOM3BOJHOM, NIepBOOOpasHasi, OIpeaeIEHHBIN
MHTErpajl; yYMEHHE HaXOIUTh ACUMMTOTHI Ipaduka (QyHKIUH;, yMEHUE
BBIUUCIIATh MPOMU3BOJHBIE CYMMBI, IPOMU3BEIEHHs, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKLUU; yMEHUE HAXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO Ul HCcieloBaHUA (DYHKIU,
HAXOJUTh HAWOOJbIINE M HAUMEHBIIWE 3HAYECHUS (YHKIUN; CTPOHUTH
rpayKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHATh NPOU3BOAHYIO JJI HAXOXKAECHUS HAWIYy4dllIero
pellleHuss B NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHYECKUX U
¢u3nUecKkux 3a1a4yax; HaXOJUTh IUIOMAAN U 00BEMBI (PUTY C TTOMOILIBLIO
MHTETpasla; MPUBOAUTH IPUMEPHl MATEMATUYECKOTO MOJEIUPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMHU: Tpaduk (QyHKIUH, oOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIMM, JuHeiiHas (yHKIUS, KBaIpaTUyHas
byHKLu, palnuoHaIbHas byHKLu, CTENIEHHAast byHKIHSA,
TPUTOHOMETpUUYECKHe  (DYyHKIMHM, OOpaTHble TPUTOHOMETPHUYECKHUE
¢GyHKUMM, TOKa3aTedabHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKU H3yYEHHBIX (YHKUIMN, BBIIOJIHATH IMpeoOpa3zoBaHUs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH AJIs1 U3YYEHUS TIPOLIECCOB U
3aBHCUMOCTEH, TPU PEIIeHUH 3a7ad W3 APYIHX YYeOHBIX MPEIMETOB H
3aJa4 U3 peaibHOM KU3HU; BhIpaXXaThb (JOpMyJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; WCIIOJIb30BaTh CBOiCTBa W Tpadukm QyHKOMA UIs
pelleHusl ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300pakaThb
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXECTBAa pELICHUH YpaBHEHMI,




HCPABCHCTB U UX CUCTCM

VYMeHue pemate TEKCTOBBIE 33/adM pa3HbIX TUMOB (B TOM 4YHCIE Ha
NPOIEHTHI, JOJH U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHHs, HEPaBEHCTBA U HUX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIECIOBATh IOJIYYEHHOE PELICHUE H
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
pEaJIbHBIE CHUTyallUM Ha S3bIKE MAaTEMATHKH; COCTAaBIISTh BBIPA)KCHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbl II0 YCIOBHIO 3aJa4H,
UCCIIENOBATh IIOCTPOEHHBIE MOZEIM C HCIOJB30BAHMEM allapara
anreOpbl, HHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBarh MOHATUIMU: cpeiHee apudmeTnyeckoe, MeANaHa,
HauOoJblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JUCHepcus,
CTaHJapTHOE OTKJIIOHEHHE YHCIOBOrO HabOpa; yMEHHE W3BJIEKaTh,
HMHTEPIPETUPOBATh WH(GOpPMAIMIO, MPEACTaBICHHYIO B TaliHIax, Ha
auarpaMmax, rpagukax, OTpaXKarollylo CBOMCTBA peaIbHBIX MPOIECCOB U
SIBJICHHIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOIIBIO TAOIHIl U THATrpaMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C INPUMEHEHUEM
rpagUecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEACTB; TpaduvecKu
HCCIIEIOBaTh COBMECTHBIE HAONIOACHHUS C TOMOIIBIO JAUarpaMm
paccenBaHMs U JINHEWHOU perpeccuun

YMeHue onepupoBaTh IOHATUSAMH: CIy4YalHBIA ONBIT M CIIy4aillHOE
coObITHE, BEPOSTHOCTH CIIy4aHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; IPUMEHATH
(bopMynbl CIIOKEHHS M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHON
BEPOSATHOCTH, (popmyny bepHysuin, komOuHaTOpHBIE (akThl U HOPMYIIBI;
OLICHUBATh BEPOSATHOCTH peabHBIX COOBITUH; yMEHHE OIEepHpOBAThH
NMOHATUSAMM: CllydaliHas BeJIMYMHA, PACHpPEACIIEHUE BEPOATHOCTEM,
MaTE€MaTH4YeCKOe OXKUJAHWE, IUCIEPCUS M CTAHNAPTHOE OTKJIOHECHHE
ClIy4ailHOM BeNWYMHBI, (QYHKUMU pacOpeleseHus U IJIOTHOCTHU
PaBHOMEPHOIO, II0OKA3aTEIbHOTO W HOPMAaJbHOTO  PAaCHpPEIEICHHN;
YMEHHE HCHOJb30BaTh CBOWCTBA W3YYEHHBIX paCIpEeIeHUN U
pellleHusl 3aJad; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIIEAOBAaHUM; yMEHHE MPHUBOAUTH MPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEpUPOBATh MOHATUAMU: COYETAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YHMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PAacCyKICHUS IJIsl pEeLeHUs 3ajay;
OILICHUBATh BEPOSITHOCTH peanbHBIX cOOBITHI; COCTAaBJISITh
BEPOSITHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarTbh IOHATUAMM: TO4YKA, MpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroJl,
JBYTPAaHHBI YrOJ, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOIIMECS IPSMBIE,
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NapaJuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXIY NPSAMBIMHM, YTOJI MEXAY IPSAMONH M INIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU O IJIOCKOCTH, PACCTOSHHUE MEXKAY
IIPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHME MCIIOIb30BaTh U
peLIeHUH 3aJa4 U3y4eHHbIE (DAKTHI MU TEOpPEMbl IJIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOWIETO MHpA; CTPOHTH
MaTEMaTUYECKUE MOJENH C IOMOILBIO TI'€OMETPUUECKUX IOHATUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a7aun

VMeHHe onepupoBaTh MOHATUAMH: IUIOMAAb (GHUTYpbl, 00bEM (GHUTYDBI,
MHOTOTPaHHHK, MPABUIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPAHHHUKA,
Ky0, Mapauieenuiesa, Mnpu3Ma, Hupamuaa, (Gurypa u MOBEPXHOCTH
BpallleHus, MUJIUHAP, KOHYC, map, cdepa, IIomaas cdepsl, IUIONaIb
MOBEPXHOCTH THUPAMUJBI, TPHU3MBI, KOHYyCa, IWIMHIpA, 00BEM KyOa,
IpAMOYTOJIbHOI'O ITapaJuiCCnuicaa, nupaMuabl, HIpPU3Mbl, LHUIAHApPA,
KOHYyCa, Iapa, pa3BEépPTKa MOBEPXHOCTH, CCUCHHS KOHYCa WM IMIHHIPA,
napajuielibHble OCH WM OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTh,
Kacaromiascs chepbl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUE
MHOTOTPaHHKKA, W300pakaTh MHOTOTPAHHUKHU, (UTYPHI M MOBEPXHOCTH
BpAIIIEHUS, UX CCYCHHUS, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHEHO
(bopMyIMpPOBaTh OMPECIICHUS U3Y9aeMbIX (DUTYp, BBIIBUTATH THIIOTE3HI
0 CBOHMCTBAaxX W NMPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
ONpoBepraTh MX; YMEHHE TMPOBOAWUTH KiacCHPHUKaNU0 QUryp 1o
pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOMUMBIC OMOJHHUTEIIBHBIC
MOCTPOCHHUSI
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YMeHue omnepupoBaTh MOHATHSAMH: JBM)KEHHE B IPOCTPAHCTBE,
napajuleIbHbIM NEPEHOC, CUMMETPHUs Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE MOM00Ms, MOJOOHBIE (UIYpBI; YMEHHE
pacrio3HaBaTh paBHblEe U MOJOOHBIE (PUTYpHI, B TOM YHCJE B MPUPOJE,
HCKYCCTBE, apXHUTEKTYpE€; HCIIOJIb30BATh I'€OMETPUUECKHUE OTHOIICHHUS
OpU pELICeHUWU 3a/la4y; HaXOAWUTh TeOMEeTpUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IUIOIAAb, OOBEM) MpH pEUIeHHH 3aJad M3 APYTruX Y4eOHBIX
IIPEIMETOB U U3 PEAIbHOM JKU3HHM; YMEHUE BBIYUCIIATH T€OMETPUUYECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIab, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIOJNIb3YSl M3Y4YeHHbIE (DOPMYJIBI M METONbI, B TOM YHCJE: IUIOIIAAb
MOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCa, HWINHAPA, TUIOMAAb Cepsl;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapasulesieNuIea, MUpaMHIbl, TPU3MBI,
IWIMHIPA, KOHyCa, Iapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB
NoJ00HBIX (puUryp

12

YMmenne ONCpHUPOBATH IMOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PAa3JIOKCHHUEC BCKTOpa IIO 6331/Icy,
CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIAY




BEKTOPAMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIN METOA
JUISL pelIeHUs] TeOMETpPUYeCKHMX 3aJad M 3aJad JpYyrux Yy4eOHbIX
MPEeIMETOB
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YMenue BbIOMpaTh TOAXOMAIIMA METOJ IS peIICHHS 3aauu;
MOHMMAaHHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOIIECTBEHHBIX ~ TPOIECCOB U  SIBJICHWI;, YMEHHE PAaClO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE, YMEHHE IMPUBOAUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM W  MHUPOBOH
MaTeMaTUYeCKOil HayKu




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

IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

Kon
1 Yucna v BIYKCICHUS
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LHEbIX Yncell
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, MPOICHTHI,
OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHOH creneHu. JleHCTBUS ¢ apupMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenensb ¢ nensIM nokaszareneM. CTeneHb ¢ palnoHaIbHBIM MoKa3zareseM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictBuTtenpHble 4yncia. ApupMeTHYECKHEe ONepauuu ¢ JeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYUCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpazoBanme BEIpAKESHUH
1.9 KomrmiekcHbie yncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Lenbie u IpOOHO-paIMOHATbHBIC YPABHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS
2.5 Hensle n 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanuoHanpHble HEPAaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKre HEpaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuia cuctemsl JIMHEWHBIX ypaBHEeHU. OnpeaenuTesb MaTpUILIbI
3 OyHKIHH U TpaduKh
31 OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk dyHkiuu. B3aumHo o6partHble
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIMN
Ob6nacte ompejeneHuss W MHOXKeCTBO 3HaueHuM ¢GyHkuuu. Hymm ¢yHknum.
3.2 [IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

Makcumymbl M1 MUHUMYMbl (QyHkuuu. HauOonbliee M HauMeHbllee 3HAYEHUE




(GyHKLINU Ha TPOMEKYTKE

CreneHHast (yHKIHMS ¢ HaTypalbHBIM W IEIbIM ToKa3zateneM. EE cBoiicTBa u

3.3 . .
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Toukum pa3peiBa. AcuMmnToTel TpadukoB ¢yHkumidi. CsoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE 3JIeMEHTAPHBIX (PYHKITHI
[IpumeHeHnne NPOU3BOJHON K HCCIENOBAaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoNblIero ¥ HauMEHBIIEro 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. UnaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHOXecTBO, orepanuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOpBI




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

I'eomerpus 10-11 kimacc. Atanacsan JI.C., byry3oB B.®. u 1p. AKIIMOHEpHOE

obmectBo "N3narenscTBo "IIpocsernienue”

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






