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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,
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.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'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
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHHs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO 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 YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoaurcs 1 daca B Henemo B 10 kiacce u 1 gac B
Hexenmo B 11 kmacce, Bcero 3a JBa rojga oOydeHus - 68 yueOHBIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTEepeoMEeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
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
napajyienbHbIX IUIockocTed. [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 NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; NpaBUIbHAs TPEYroJibHas NUpaMuAa M TPaBUIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHUWE U BepIlMHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa 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
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOL npu pelLIEeHUH F€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHS IPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UICHTUYHOCTH, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHUE:

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

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
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 €€ MPWIOKCHHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIM BBIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 33724 MAaTeMaTHYSCKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUI pEIICHHS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOHW KaK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

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

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
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 BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUSI:

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

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, 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 JCPHUIMTHEI MHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX IIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh WH(MOPMAIHIO, TIPEICTABIATH €€ B Pa3IMUHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  MPEUMYIIECTBA  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 pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIbKUX 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 OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

Vuueepcanonvie  pezynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJIS 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, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, MPSMasi, INTIOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD 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
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OTPAHHUKA, TPABUIIbHBII 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 HAKJIOHHbBIE PU3MBbI, TAPAJJIEIICTIUIIEIbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO 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  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IOHATHsS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

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



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

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 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 CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
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 reoMeTpUdYeCKUEe 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 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 T€OMETPUH 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 TE€OMETPHUHM, MCCIEA0BATh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHHEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTposabhbie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
1 Beenenue B ctepeoMeTpuio 5 https://m.edsoo.ru/1c209e3
7
[IpsiMbI€ U TIOCKOCTH B IPOCTPAHCTBE bubmorexa [JOK
2 P poctp . 6 1 https://m.edsoo.ru/1c209e3
[MapannensHOCTh MPSMBIX M TUIOCKOCTEH 7
[TepreHIUKYIIPHOCTD TIPSIMBIX H bubmorexa [IOK
3 p vy p P 6 https://m.edsoo.ru/1c209e3
TJIOCKOCTEH 7
bu6nuoreka [IOK
4 Vsl Mexay NPSMBIMU U IJIOCKOCTSIMHU 5 1 https://m.edsoo.ru/1c209e3
7
bu6nuoreka [IOK
5 MHororpaHHuKH 6 1 https://m.edsoo.ru/1c209e3
7
bu6nuoreka [IOK
6 OO0BEMBI MHOTOTPAaHHUKOB 4 1 https://m.edso00.ru/1c209e3
7
but6mmoreka [IOK
7 [ToBTOpEHME: ceueHUsl, paCCTOSHUS U YTJIbI 2 1 https://m.edsoo.ru/1c209e3

7
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /it P Kontpoannsl | Ilpakruueckue (upp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
e padoThbI padoThI
pecypcesbl
bubmnoreka IIOK
Tena BpameHus 12 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
O0bEMBI TEN 5 1 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e3
7
[ToBTOpenue, 0600IIEHNE, Bubmuorexa IIOK
. 7 1 https://m.edsoo.ru/1c209e3
CUCTEMAaTH3AIHSI 3HAHHHA -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Ne n/n Tema ypoxka Konrpoasbnbie | IlpakTuyeckn
Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI e padoThbl
pecypchl
OCHOBHBIE MIOHATHUS CTEPEOMETPHUU:
TOYKa, [psiMasi, IJIOCKOCTb,
npoctpancTso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubamorexa LOK
p pHCYH o https://m.edsoo.ru/aecc77cd
1300pakeHus MJIOCKOCTEH,
napajviesIbHbIX MPSAMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka
[TonsaTus: nepecekaromuecs
2 IJIOCKOCTH 1fe €CEeKaroLuecs npsmMas 1 bubnuorexa LIOK
- 1TeP p https://m.edso0.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
M300pakeHre MHOTOTPaHHUKOB Ha bubnuoteka [JOK
3 PUCYHKaX, Ha IPOEKIIMOHHBIX 1 https://m.edso00.ru/a63959ed
yeprekax. HavanbHble cBeieHUs O bubnuoreka [IOK
KyOe U nupamuzie, uX pa3BEPTKU U https://m.eds00.ru/3d8ffd32
Mojenu. CeueHuss MHOTOIPaHHUKOB
B3aumHoe pacrosnoxeHue npsMbix B
4 IIPOCTPAHCTBE: MEPECEKAIOLINECS, 1 bubnuoreka [IOK
IapajuieIbHbIE U CKPEIIUBAIOLINECS https://m.edsoo.ru/1a2520f6
IpsiMbIE
5) [TapayuienbHOCTB IPSIMBIX U 1 bu6muoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/1a2520f6

IUIOCKOCTEH B IIPOCTPAHCTBCE!
napaJljiICJIbHBIC ITPSMBIC B

MIPOCTPAHCTBE; MapaUIeNbHOCTh TPEX

https://m.edsoo.ru/93ad36b3

MPSAMBIX
bu6mmoreka [IOK
VYIIIBI ¢ COHAINIPABICHHBIMU
6 L —— https://m.eds00.ru/9f4071b9
P ' Ay TP bubimoreka [IOK
HpocTpancIBe https://m.eds00.ru/2935a9a0
. bubmuorexa [JOK
[TapamienbHOCTB IIOCKOCTEN:
. https://m.edso0.ru/2e18f255
7 napajuiesibHble mockoctu. CBoiicTBa
N bubmmoreka [IOK
MapaLIICIBHBIX TI0CKOCTEN https://m.eds00.ru/e504d656
IIpocretime MpocTpaHCTBEHHBIE
8 (burypsl Ha MJIOCKOCTU: TETPad bubmmoreka LIOK
P $ TETPIAP, https://m.edsoo.ru/4a28dc02
KyO, mapaienenumne/
9 [Toctpoenue ceuenuit bubnuorexa LIOK
P https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
10 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.eds00.ru/9a0a9e56
MPSAMBIX U MJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPSAMOU U
11 HH(I:CKO(i[I‘H'};'Ie I;IeH UK ?151 HbIE bubmmorexa LIOK
- [ICPHCIIHLEYID https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
12 [IpsiMble nmapaienbHele U bubnnorexka [JOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.eds00.ru/ba545966
[Ipu3Hak nepneHIuKyJIApHOCTH bubmorexa [JOK
13 P P y P https://m.edso00.ru/79165d1

MPSMON U TIIOCKOCTH

5
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Teopema o npsimoit

bubmuorexa [JOK

14
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edso00.ru/635c5087
[lepnienuKynsip U HaAKJIOHHBIE:
15 aCPCTO;IHHeYOT IT)OLIKI/I 0 IJIOCKOCTH bubmmorexa [JOK
p fl ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPsIMOM J0 TIOCKOCTH
_ bubmuorexa [JOK
VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKAY
16 . https://m.edso00.ru/6b61b2b
MPSIMOM U TUIOCKOCTHIO 4
17 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuorexa [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHquKyISPHOCTD MJIOCKOCTEM: bu6mmoreka [IOK
18 IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX https://m.edsoo.ru/ba75dc57
mrockocreil. Teopema o Tpéx bubnuorexa [JOK
MEePIEeHANKYISIpax https://m.eds00.ru/9f246736
KonTponbHas pabota mo Temam
19 "IlepnieH IUKYISIPHOCTD MPSAMBIX U bubnuoreka [IOK
wiockocteil" u "Yriel MexIy https://m.edso0o.ru/5h971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[loHsiTHe MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
20 BBITTYKJIBIC U HEBBITYKJIbIE bubmmorexa [JOK
YK yK" https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH, pa3BEPTKA
MHOTOTpaHHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U
21 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubnmnoreka [JOK
HaKJIOHHAs PU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh PU3MBI
22 [Tapannenenunen, TpsSIMOYTOIbHBII bubmuorexa [JOK



https://m.edsoo.ru/635c5087
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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napajiiCJICIUIIEa U €T0 CBOMCTBaA

https://m.edsoo.ru/8a7be683

IInpamua: n-yrojapHas MpaMua,
I'PaHU U OCHOBAHUE IIUPaAMUBL;

23 OOKOBast ¥ OJTHASI TOBEPXHOCTh bubmmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
IIUPaMU/Ibl; IPAaBUJIbHASL U yCEUEHHAs
nupamuzia
[IpaBriibHBIE MHOTOIPaHHUKHU:
MOHSTHE MTPABUIIBLHOTO

24 MHOTI'OI'paHHUKA; IIPaBUJIbHAS [IpU3Ma bubnuorexa [JOK
Y MpaBUJIbHAS MUPaMU/Ia; IpaBUIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas NupaMua u
IIPAaBUIIBHBIN TETpasap; KyO
IIpencraBienue o NpaBUIbHBIX

25 MHOTOTpaHHHUKaX: OKTa’dIp, bubnuorexa LIOK

https://m.edsoo.ru/a0fddSbf
JOJEKA’AP U UKOCADIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,

26 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnnorexka [JOK
CUMMETPHUH B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuleJIenuIenax, NPaBUIbHbIX
MHOTOTpaHHHUKaX
Brruncnenue 31eMEHTOB

27 MHOTOT'PaHHHUKOB: pEOpa, AUaroHau, bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
yTJIIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM bubmorera [JOK
28 https://m.edso0.ru/37d8415

MIPU3MBI, TUIOLIab OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH

7



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
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MPSAMOU MPU3MBbI

[Tnouianp 60KOBOM OBEPXHOCTH U
IIOBEPXHOCTHU ITPABUIILHOMN

29 MUPAMHUIBI, TEOPEMa O TIOIIAIN 1 bubmorexa LOK
p f[ - Te0P m s . https://m.eds00.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
A PAMH/TBI
30 KonTponbhas pabora no teme 1 bubnnorexa [HOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b
31 [Tonsitue 06 06BEME. OOBEM MPU3MBI 1 bubnnoreka [JOK
https://m.eds00.ru/7985360
8
[ToBTOpeHue, 060061IIeHNE
39 cucTeMaTu3alus 3HaHUM. 1 bubmuorexa [JOK
ITocTpoeHue ceyenuit B https://m.edso00.ru/098bedad
MHOTOTPaHHHKE
bu6nmoreka [JOK
4 1
33 TOTOBAT KOHTPOJILHAA padoTa https://m.edso0.ru/b9146bc0
[ToBTOpeHnue, 06061IeHNE
cHCTEMaTH3aInsI 3HAaHUH.
Beruucnenue yrinoB: Mex
34 CKpEIIUBaIo yI/IrMI/ICSI 1| ﬂl\f}iMH 1 bubmorexa HOK
pett mu p ’ https://m.eds00.ru/56765e8b
MEXKTy IPSIMO#M U TUTOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB MEXTY
IJIOCKOCTSAMU
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/5603e30b
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypchl
Cdepa u map: ueHTp, paamnyc,

1 MaMeTp; MUIOILIA/Ib IOBEPXHOCTH 1 bubmmorexa [JOK
A p; rioman P https://m.edso00.ru/0341bc2b
cepsl
Bsaumnoe pacrnonoxenue chepsl 1

bubmuorexa [JOK
2 IJIOCKOCTH; KacaTeabHas III0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnoreka [JOK
miockoctu. CedeHns mapa https://m.edsoo.ru/bc15f7f2
Hunuuapuyeckas TOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOM 1 bubnuoteka [JOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 OCh; 1 bubnuoreka [IOK
IUIOIAh OOKOBOU M MOJHOMN https://m.edso00.ru/188f6216
MMOBEPXHOCTHU
N300pakeHne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeyeHHUs HUIUH] pa (HJ‘IOCKOCTII:IO 1 bubnnorexa [IOK

. p ’ https://m.eds00.ru/016e25eb
napauieIbHON WIn
MEPIEeHIUKYIAPHON OCH LIMIUHAPA)
7 Konnueckas moBepXHOCTb, 1 Bbu6mmoreka [JOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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o0pa3yrolire KOHU4eCKOn
MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u BepiinHa, bu6mmoreka [IOK
8 oOpa3yolas 1 och; IJI0LIAb https://m.edso00.ru/897dd3b
OOKOBOW M IMOJTHOW IMOBEPXHOCTH 2
VYceu€Hnsliii KoHyc: 00pa3 ue u
9 BBICOTA; OCHOBaIsz{ u goxzf;l bubnuorexa LIOK
’ https://m.edso00.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTBIO, bubnnorexa [JOK
10 9
MapasiebHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBIO, TPOXO/SIIEH uepe3
BEPILHNHY)
KomOunamwms Ten BpamieHus u bu6mmoreka [IOK
11
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAS B bubmorexa HOK
12 PEL C0ePa, https://m.eds00.ru/0b13615
MHOTOTPaHHUK WU B TEJIO 3
BpalICHUs B
13 [Tonsitne 06 06BéMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7
bu6mmorexa [IOK
14 O0BEM nUIMHIpPA, KOHYCA https://m.edso00.ru/5513d87
b
. bu6 OK
15 O06bEM mapa u wionaab cheps nomorexa I

https://m.edsoo.ru/d189bde?2
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[TogoOHEBIE TENa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXKTY TUIOIIAISIMU

bubmuorexa [JOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edso0.ru/810cfleb
MOIOOHBIX Te
17 KonTponbhas pabota no temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edso0.ru/4a33a8ab
18 BexTop Ha IJI0CKOCTH U B bubnnorexa [HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoskeHue U BEIYUTAaHHE BEKTOPOB bubmorexa [TOK
P https://m.edsoo0.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubmmorexa [TOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOpaM bubmmorera [TOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Permtenne 3aga4, cBI3aHHEBIX C
22 MpUMEHEHHUEM TIPABUIII JEUCTBUH C bubmorera [TOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO.T
23 big Hp eIICHUN I‘COMe’f HYECKUX bubmorexa HOK
pHp p https://m.edsoo.ru/d3alfe30
3a71a4
[IpssMmoyronbHas cucrema
bu6mmoreka [JOK
KOOPJHMHAT B MPOCTPAHCTBE.
24 . https://m.edsoo.ru/48db705
Koopaunats! Bektopa. [IpocTeiime 8
3aJla4¥l B KOOPIMHATAX -
o5 Yron Mexay BEKTOpaMH. bubnuorexa [JOK
CkansipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy bubnuorexa [JOK
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IpAMBIMHA U IINIOCKOCTAMU

https://m.edsoo.ru/8efbe78e

Konrponsnas pabora o Teme

bubmuoreka [JOK

27 "BekTopbl 1 KOOPJUHATHI B
P \ PA https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cucrtemaTusanus 3HaHui. OCHOBHBIE bubnuorexa [JOK
burypsl, GakThl, TCOPEMBI Kypca https://m.edso00.ru/1780ba5d
TUTAHAMETPHUH
[ToBTOpEeHME, 00600IIEHNE U
29 cucrteMaTusanus 3HaHui. OCHOBHBIS bubmuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
[ToBTOpEeHME, 00600IIEHNE U
30 CUCTEMaTHU3aIlis 3HaHUH. 3a1auun bubnuoteka [JOK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efeQ
pelreHus
[ToBTOpenue, 0600IIEHNE U
31 CUCTEMaTHU3aIlisl 3HaHUH. 3a/1auun bubnuoteka [JOK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHme, 0600IIEHNE U
32 cucrteMaTu3anus 3HaHuil. OCHOBHEIE bu6mmorexa [IOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
bu6mmorexa [IOK
33 HroroBasi KoHTpoIbHAs paboTa
p p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHME, 0600IIEHNE 1 bubnnoreka [HOK

cUCTeEMAaTHU3al s 3HaAaHUU

https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon

npoBepsieMor

0 pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ NnporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

7 I'eomerpus
7.1 OnepupoBath MOHATUSIMH: TOUKA, MPSMasi, INIOCKOCTh
25 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CICICTBHS U3 HUX NPH PEIICHUH
' TCOMETPHUYECKUX 3a7a4
23 OnepupoBarh MOHATHSAMH: TAPALUICIBPHOCTh W TEPIEHINKYISIPHOCTH
' MPSIMBIX U IIOCKOCTEH
24 KnaccuduiupoBarh B3auMHOE pPacCIONIOKEHUE MPSIMBIX M TUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSAMH: JBYTPAHHBIN yroJl, TPAaHU JBYIPAHHOTO YIJIa,
7.5 peOpo ABYrpaHHOIO yriia, TUHEWHBIH YroJl ABYTPaHHOTO YIJia, FpaaycHast
Mepa JIBYTPaHHOTO yTiia
- OnepupoBarh MOHATHSMH: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKJIBIH
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHUKA, TPABUIIbHBII MHOTOTPAHHUK
24 Pacrio3naBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MUpaMuja, MpuUsMa,
' MPSIMOYTOJIBHBIN TapajuieNenume, Kyo)
KnaccupunupoBare  MHOTOTpaHHHWKH, BBIOMpAas  OCHOBAaHUS  JUIS
- g knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' MpPaBWIbHBIE MHOTOTPAHHHKH, TPSMbIE ¥  HAKJIOHHBIC TIPU3MBEI,
napasieNenune/ibl)
- g OnepupoBarb MOHSATUSMU: ceKymas MJIOCKOCT, CeueHue
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHHIOHUIBI  TOCTPOCHUS  CCUYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIB3YSl METOJT CIIEIOB
11 CTpoHTh CEYCHHS MHOTOIPAHHUKOB METOJIOM CIICJIOB, BBITIOJHATH

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




BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala41 Ha HAXOKACHUC TCOMCTPHUICCKUX BCIUWYHH I10 06pa3uaM
WM aJroputMam, IMPUMCHASA HU3BECTHBLIC AHAJIUTHUYCCKUE MCETOAbI IIPpH
peiCcHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS IMPAMBIMHA

7.13

Pemrate 3ala41 Ha HAXOKACHUC TCOMCTPHUICCKUX BCIUYHH I10 06pa3uaM
WM aJroputMam, IMPUMCHASA HU3BECTHBLIC AHAJIUTHUYCCKUE MCETOAbI IIPpH
PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aZlad Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMUCA IIPAMBIMH, MCKIY HpHMOfI Hn IIJIIOCKOCTBIO,

MCKAY IJIIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nmupamuaa) ¢ npuMeHeHueM (GOpMYIl, BBIYUCIATh COOTHOIICHHUS
MEXKITY IIOIIAASIMU IMOBEPXHOCTEM, o0bEéMaMu 10 T00HBIX

MHOI'OI'paHHUKOB

7.15

OHepI/IpOBaTB MOHATHAMU: CHUMMCTPHUA B IIPOCTPAHCTBE, LCHTP, OCb H

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBATb W HHTEPIPETHPOBATH HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEeACTaBICHHYI Ha

YepTeKax U pUCYHKax

7.17

[IpumensTs reomerpudeckue (GaxThl Uil PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPELICHUs, €CIHA YCIOBUS

MIPUMEHEHUs 3a1aHbI B SIBHOU hopme

7.18

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CpPEACTBA W DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/1a1

7.19

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

JKHU3HH, paCllIO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

7.20

[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha NIPAKTHKE: aHAIU3UPOBATh PEaJIbHbIC
CUTyallud M MPHUMEHITh HW3YYECHHBIE IIOHATHS B IIPOLECCE IIOMCKa
penieHus MaTeMaTHYECKH chopMyJIHpOBaHHON po0GJIEMBI,
MOJIETMPOBATh PEalbHBIE CUTYallMM Ha SI3bIKE T€OMETPUH, HCCIEA0BATH
MIOCTPOCHHBIE MOJIEJN C HCIOJB30BAaHUEM I'€OMETPHUUECKUX MOHITHHA U
TEopeM, armapara aiaredpsl, pelmaTh MpaKTUYeCKHe 3a7aull, CBI3aHHbIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH




11 KIIACC

Kon IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPAEMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yjabTara
6 I'eomerpus
OnepupoBaTh NOHATHIMHU: IHJIMHIPHYECKAsi TOBEPXHOCTh, 00pa3yromiue
6.1 WIMHAPHUYCCKOW TMOBEPXHOCTH, MMJIMHIP, KOHUYECKAs IMOBEPXHOCTD,
' o0Opa3yrolnue KOHUYECKOW  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJT BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pactoiokKeHue cephl U MIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IAPOBOW CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IApOBOW CIIO, OCHOBAHHE MIAPOBOTO CIIOSI, BHICOTA
IaPOBOTO CJI0s, IAPOBOU CEKTOP
6.6 Bbruucnate 00BEMBI W IUIOMIAAM TOBEPXHOCTEH TEN BpallCHHS,
' TEOMETPHUCCKUX TEJI C MPUMEHEHUEM (HOPMYJT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B chepy u
6.7 OINMKCaHHBIN 0KOJIO cepbl, chepa, BiMcaHHAsE B MHOTOIPAHHHK HITH TEIIO
BpaICHUS
6.8 BbIUKCIIATE  COOTHOIIEHHS MEXAy IUIOMAAIMUA TOBEPXHOCTEH W
' 00BEMaMU OTOOHBIX TEI
6.9 N300pakaTh nM3ydaemble (GUTYpBI OT PYKH U C MPUMEHEHUEM MPOCTHIX
' YepPTEKHBIX HHCTPYMEHTOB
BbimonHATs (BBIHOCHBIE) TUIOCKHE YEPTEHKH W3 PHCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUEHMsS Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M MPEOOPa30BbIBATE HHOOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECCKHX (UTYypax, TPEICTABICHHYI0 Ha
YepTeKaxX U PUCYHKAX
[TpuMeHsTh TEeOMETpHUECKUE (AKThI ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEINOIAralolIuX HECKOJILKO IIArOB PELIEHHs, €CIM YCIOBHUS

MIPUMEHEHHUS 3a/I1aHbI B IBHOU popme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs HeﬁCTBHH CJIOKCHHA BCEKTOPOB, BBIYUTAHHUA BEKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHHTB, KaKUMH CBOHCTBaMU OHHU

o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKAPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa MEXIAy BEKTOpaMH, CKalIpHOE IIPOU3BEIECHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEL

6.17

HaXOI[I/ITB CYMMY BCKTOPOB M IPOU3BCIACHHUEC BEKTOpa HA YHCIIO, YI'OJI
MECXKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BEACHHUE, paCKIaJAblBaTh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpamM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemars HpOCTCﬁHIHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOAa

6.20

Pemats 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIICHUH H
HaXOXIACHUC I'COMCTPUUCCKHUX BCIWYUH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IIPUMCHAA HN3BCCTHBIC MCTOBI npu PCIICHUHU CTaHAAapTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3ada4

6.22

IIpuBOAUTE NMpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKU3HHU, paCliO3HABaATh POABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[TpuMeHsATh TOJIydeHHblE 3HAHHUA Ha IpPaKTHKE: aHaJIM3UpPOBATh
peasibHble CUTyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IpoOIEcce
MOHUCKAa pELIeHUs MaTeMaTu4ecku cHOpMyIUpOBAaHHOM MpOOIEMBI,
MOJIEJIMPOBATh pealibHbI€ CUTYallMd Ha S3bIKE T'€OMETPUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHHN U
TEeopeM, amnmnapara aareOpsl, pemarh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XXJACHUCM I'€COMCTPHICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

I'eomeTpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HPOCTPAHCTBO.
[Tonstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

7.2

B3auMHOe  pacnosnoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECs,
napajuleJibHble U CKpeliMBaromuecs mnpsimble. [lapamiensHocTh MNpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMble B  MPOCTPAHCTBE,
NapajuIeJIbHOCTh TPEX MPSIMBIX, MAPAJUIEIbHOCTh MPSAMON M IUIOCKOCTU. YTJbl C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKAYy HpsIMbBIMU B IPOCTPAHCTBE.
[TapamienpHOCTh MJIOCKOCTEH: NapauleabHbIE MJIOCKOCTH, CBOWCTBA MapaluleIbHbIX
wiockocTeil. [Ipocteiimne nmpocTpaHcTBeHHBbIE (UTYpBI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuieNenuie]], moCTPOSHHE CeUCHHI

7.3

[lepneHqUKYISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPIEHAMKYJSPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePNEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTIbl B IPOCTPAHCTBE: YIroJl MeEXAYy IMpAMOM M IUIOCKOCTBIO,
JBYTPAaHHBIA yroOJI, JIMHEHHBIM Yroia JAByrpaHHoro ymia. IlepneHpukymnsap w
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MPsAMOH 10
IJIOCKOCTH, MPOEKIMsT (PUTyphl HA IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIOCKOCTEMN:
NPU3HAK  [EPIEHIUKYIAPHOCTH  JBYX  Iulockocrted. Teopema o Tpéx

NEePHEHANKYIIAPax

7.4

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, NpsMOYroJIbHBINA TapaUICIICIIUIIE]
U ero cBoicTia. [Iupamuna: N-yrojgpHas nupamMuaa, TpaHd U OCHOBAHUE ITHPAMU/IBI,
OOKOBasi U IMOJIHAS MMOBEPXHOCTh MHMPAMM/IbI, NPABUJIbHAs U yCeUEHHAas NMHUpaMH[a.

3IIeMEHTBI Npu3Mbl W TIHPAMHIBI. HpaBI/IJ'H)HI)Ie MHOT'OI'paHHUKH: TIOHATHEC




IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs NpU3Ma U IpaBWIbHAs NHpaMHUAA,
IpaBUJIbHAS TPEYTOJIbHAS MUPAMUA U IPaBUIbHBIA TeTpasap, kyO. IIpencrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IIOCKOCTH. DJIEMCHTEI CUMMCTpPUHU B IMUpaMUIaX, MapaljICJICIIUIICAaX, ITPABUIIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yribl. Ilnomans
OOKOBOM IOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIAJb
OCHOBaHHUH, TeopemMa 0 0OKOBOW MOBEPXHOCTH MpsMOM mpu3Mel. [1nomaas 60koBoH
MOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM MNUpaMHAbl, TeopeMa O IUIOLaau

yceuénHoii nupamuabl. [lonstue 06 06béme. OOBEM MHUPaMUIBI, TPU3MBI

7.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHOIIEHUS MCXKAY TUIOIadsIMU HOBerHOCTCﬁ,

00BéMaMu TTOT00HBIX TEI

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘-ICCKaSI MMOBEPXHOCTD, 06pa3yI01111/Ie LIHJIHH,Z[pH‘-ICCKOﬁ MOBEPXHOCTHU, OCb
IIHJIHH)IpI/I‘IeCKOfI ITOBEPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBEPXHOCTD,

oOpa3ymolas 1 0ch, TUIOIMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolue KOHHYECKOH MMOBEPXHOCTH, OCh M BEpPIITNHA
KOHWYecKoil moBepxHocTU. KOHyc: ocHOBaHHMe W BepIIMHA, 0Opasyroiias U OCh,
Ionaab OOKOBOM M TIONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opasyloniue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

6.3

Ccdepa u map: neHTp, paauyc, IMaMerp, IIoaab MOBEPXHOCTH cdepbl. B3aumuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, Iouanb

cdepbl

6.4

N3006paxenue Ten BpalleHus Ha MII0CKocTH. Pa3BépTka nunuHapa u KoHyca

6.5

KOM6I/IH8.I_II/II/I TCJI BpallCHUA W MHOI'OIPAaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

okoJ10 cdepsl, chepa, BIIUCAaHHAS] B MHOTOTPAHHUK, WJIH TEJI0 BPAIEHUS

6.6

[Tonste 00 oO0béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME

IPSIMOYTOJIBHOTO MapajulesenuIeaa u ciaeacTsus u3 He€. O0bEM IMIIMHAPA, KOHYCA.




O06bBEM mapa u wionaab cheps

HOI[O6HBI€ TC1a B IIPOCTPAHCTBE. CooTHOMIECHUS MCXKOY IJiomaasaMu

o1 MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEJ
6.8 Ceuenust uunuHApa (MapajuieibHO U MEPICHIUKYISIPHO OCH), CEUEHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 11apa
Bekrop Ha miockocty u B mpocTpaHcTBe. CIIOKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4uciio. PasnokeHue BekTopa 1o TpEM HEKOMILIaHAPHBIM
' BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpssmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTOpa.
6.10 [Ipocreitmne 3agaun B KOOpJAMHATax. YTod Mexay BekTopamu. CkansipHoe

IIPOU3BCACHUC BCKTOPOB. Brruucnenue YIJII0B MEKAY NPAMBIMU W INIOCKOCTAMMU.

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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenme meronamMu J0Ka3aTeNnbCTB, ITOPHUTMAMH pEIHICHUS 3a]ad;
yMeHne (opMyaHpoBaTh M ONEPUPOBATH IMOHATHSIMHU: OINpECIICHHE,
aKCHOMa, TEOpeMa, CIEICTBHE, CBOICTBO, NPU3HAK, J0KA3aTEILCTBO,
paBHOCWIBbHBIE (OPMYIUPOBKH; IPUMEHSTh UX; YMEHHUE (OPMYIHPOBATH
00paTHOE W TIPOTHUBOIIOJIIOKHOE YTBEpPXKJIECHUE, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MAaTeMaTHYeCKOH WHIYKIUH;
MPOBOJUTH  JIOKA3aTEeNbHBIE PACCYXKIEHHUS TpH pEHIeHUH  3a/ad,
OLICHMBATh  JIOTUYECKYIO  TPAaBUIBHOCTh  PACCYKICHHUH;  yMEHHE
OIIEPUPOBATH TMOHATUSMHU: MHOXKECTBO, MOJMHOXKECTBO, ONEPAIUN Ha
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juis OIMCAaHUs pealIbHBIX MPOILIECCOB U SBJICHUN U TPU PELICHUN
3a1a4, B TOM 4YHUCIE W3 JAPYrHX Y4eOHBIX NPEJIMETOB; YMEHHUE
OIIEpHPOBATH NMOHATHAMH: Tpad), CBA3HBINA rpad, IepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHME 3a/1aBaTh M OINHUCHIBaTh Ipadbl pa3IUYHBIMU

Croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSIMHU: HATYPAIbHOE YUCIIO, IEJI0€ YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTesieM, KOPEeHb HaTypalbHOM CTENEHH, CTEIIEHb
C palMOHAJIBHBIM  TOKa3aTeleM, CTeNeHb C  JICUCTBUTEIHHBIM
MokasareneM, JiorapudmM UWCIa, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJLHOTO YHWCJA, OCTaTOK I10 MOJYJI0, PaIlMOHAIBHOE YHCIIO,
HWppallMOHAIBHOE  YHCIIO, MHOXKECTBA  HATypalbHbIX, LIEJTBIX,
pallMOHANBHBIX, JIEUCTBUTENBHBIX YHUCEN, YMEHHWE HCIOJb30BaTh
MPU3HAKHA JETUMOCTH, HaWMEHBIINA OOLINil JenuTeNnh U HauMEHbIIee
oO1mee KpaTHOe, aNrOpuTM EBKIMIa Mpu pemieHnu 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMU ~ MO3UIMOHHBIMU ~ CHUCTEMaMU  CYHUCIICHMS;  yMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHHUH W TIPEeoOpa3oBaHUs BBIPAKEHUU CO
CTeTeHSIMH | JIorapudmMamu, TpeodpazoBaHus IpOOHO-pPAIMOHATBHBIX

BBIPDQ)KCHUI; YMEHHE OIEPHUPOBATH MOHATUSAMU: IOCIEI0BATEIbHOCTD,




apupmeTHyecKast nporpeccus, reoMeTpuiecKas nporpeccus,
OcCKOHEYHO yOBIBafOIIass TreoMETpHYecKass TPOrpeccHsi; YMEHHE
3aJ1aBaTh M1OCJIE0OBATEIBLHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OIEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE 4YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIEC YUCIIA, MOJIYJIb U apTYMEHT KOMILJIEKCHOTO
yuciaa, (¢GopmMa 3aluCH  KOMIUIEKCHBIX 4ucesl (reoMeTpuyeckas,
TpUTOHOMETpHUYEeCKass M  anreOpandeckas); yMeTb IPOU3BOJHUTH
apupMeTHUeCKre JeHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IpPUMEPbl  HCIHOJB30BAHMUSA  KOMIUIEKCHBIX  YHCEN;  OIEepUpPOBaTh
MOHATHSMM: Martpuia 2x2 u  3X3, oOmpenenauTenb  MaTpuUllbl,

FCOMeTpI/ILIeCKI/Iﬁ CMBEICIT OIIPEACTIUTEIA

YMeHHe onepupoBaTh MNOHATUAMU: PALMOHAIBHBIE, UPPALMOHAIBHBIE,
MoKa3aTebHble, CTENEHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHE,
HEPABEHCTBO, CUCTEMa YPAaBHCHUNM U HEPABEHCTB, PaBHOCUJIBHOCTH
YpAaBHEHUH, HEPAaBEHCTB WU CHUCTEM; YMEHHE pellaThb YypPaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIUYHBIX IPUEMOB; pPEIIAThH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IJIA PELICHUSA MAaTeMAaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb NOHATUAMM: (YHKIUS, YETHOCTh (PYHKIIHH,
NEPUOUYHOCT (PYHKIUHU, OIPAaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKIMHM, HauOoJiblliee M HauMEHbIlIee 3HAYCHUS
(GYHKIMU Ha IPOMEXYTKE, HEMpepbIBHAS (DYHKIIHSI, aCHMOTOTHI rpaduka
(GyHKIMY, TepBas U BTOpasi MPOU3BOAHAS (PYHKIIMU, FEOMETPUUECKUN U
¢u3nyeckuif CcMbICT TPOM3BOJHON, MepBOOOpa3Has, ONpeneNEHHbIN
MHTErpaji; yMEHUE HaXOAWThb aCUMOTOTHI rpaduka (YHKIUU; YMEHHE
BBIUHUCIIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YAaCTHOTO W
KOMITO3UIIMU (YHKIUH, HAXOAWUTh YpaBHEHHE KacaTelbHOM K rpaduxy
(GYHKIMU; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIHMH;
YMEHHE UCIHOJIb30BaTh IPOU3BOJIHYIO UId HCCIeAOBaHUS (GYHKIHH,
HaxXoJWTh HauOOJbIIME W HAMMEHbIINME 3HA4YeHUs (YHKUUN; CTPOHUTH
rpad¥K MHOTOYJIEHOB C HCIIOJIb30BAaHMEM armrmapaTa MaTeMaTH4ecKOoro

dHaJIn34a; TPHUMCHATH TMPOU3BOJHYIO [JId HAXOXICHUA HaAWITYJIICTO




pCH_IeHI/IH B HpI/IKJIaI[HI:IX, B TOM YHUCJIC COLOHUAIIBHO-O3KOHOMHWYCCKUX H
(dbu3mvecKux 3amadax; HaXOJUTh TUIOMAIN U 00BEMBI (GUTY C MTOMOIIBIO
I/IHTeraJ'Ia; HpI/IBOZ[I/ITb HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIHpOBaHI/ISI C

oMouIbio AuddepeHrnaibHbIX YpaBHEHHM

VYMmenue omnepupoBaTh MOHATHSAMHU: Tpaduk ¢QyHKuMM, oOpaTHas
GyHKIMSA, KOMIO3UIUSA (QYHKUUH, JTUHEHHas (yHKIWsA, KBaJpaTHYHAS
byHKIIHSA, paroHaIbHas byHKIIHS, CTETICHHAs dbyHKIIHS,
TpUroHOMETpUYeckre  (yHKIHH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenpHas W JjorapudmMuueckas QYHKIHH; yMEHHE
CTpOUTH TpapUKH HM3YYCHHBIX (YHKUIWH, BBHIIOIHATH MpeoOpa3oBaHuUs
rpaduKoB (HYHKIUH, NCTIONB30BATh TPaQUKH IS U3yICHUS IPOLIECCOB
3aBHCUMOCTEH, TPU pEIICHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB U
3a7a4 U3 peaybHOM KHU3HU; BBIPAXaTh (HOPMYJIaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH; HCIIOJb30BaTh CBOMCTBA M Tpapuku GYHKIHHA IS
peleHus ypaBHEHHI, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu; U300pakaTh
Ha KOOpJMHATHOW TUIOCKOCTM MHOJXKECTBA pEIICHWH YypaBHEHUH,

HCEPAaBCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33Ja4yd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTBI, JOJIU U YacTH, Ha JBMXKEHHE, padOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3aJ]a4i U3 00JIaCTH YNPaBICHUS JIUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BbIPRKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO0 YCJIOBHUIO 3a/1a4d, MCCIENOBATh IOJyYEHHOE PELICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yIbTATOB;, YMEHHE MOJEINPOBAThH
peanbHBIE CUTyallMH Ha $3BIKE MATEMAaTHUKH; COCTABIISTH BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3a1auH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJCIM C HCIIOJIB30BAHMEM alapara

anreOpbl, HHTEPIPETUPOBATh MOJTYyYEHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHAMH: cpeiHee apudmeTudeckoe, MeAnana,
HauOoJsiblllece W  HAUMEHbIEEe 3HAYCHMs, pa3Max, JHUCIepCus,
CTaHJIapTHOE OTKIOHEHHWE YHCIOBOTO HabOpa; yMEHHE U3BIIEKATh,
WHTEPIPETHUPOBATh HWH(OpPMAIMIO, TPEACTABICHHYI0 B TaOIWIax, Ha
auarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA PEalIbHBIX MPOILIECCOB H
SIBJICHH; TIPEACTABIISITH MHPOPMAIIUIO C TIOMOIIBIO TaOJIUIT M JUATPAMM;
HCCIIEIOBATh CTATUCTUYECKHE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHUEM

rpa@uyecKkux METOJOB M  JJIEKTPOHHBIX  CPEICTB; Trpauuecku




nucciacagoBarb COBMCCTHBIC HaGHIOIIeHI/IH C InoMombrO guarpamMmm

paccenBaHMs U JUHEUHOW perpeccun

YMeHue onepupoBarh IMOHATHUSAMH: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSTHOCTh C HCIOJIb30BAaHUEM TIpapUUECKUX METOJIOB; MPUMEHSThH
(OpMyIIBI CIIO)KCHHSI ¥ YMHOXKEHHUS BEPOSITHOCTEH, (OopMyny IMOTHON
BEpOSATHOCTH, (hopmyny bepHyiu, komOuHaTOpHBIE (HaKThl U (HOPMYIIHI,
OIICHUBATHh BEPOSITHOCTH PEATBbHBIX COOBITUI; YMEHHE OIEepPUPOBATH
MOHATHSMH: CIy4yaiiHas BeNWYHMHA, paclpeieseHue BEepPOSITHOCTEH,
MaTEeMaTHYeCKOe OKHJAHUE, JUCIIEPCHs M CTaHJAPTHOE OTKIIOHCHHE
CIIy4aiilHOM BeNWYMHBI, (YHKIUU paclpelesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO W HOPMAJIBHOTO pacIpeesieHHH;
YMEHHME HCIONb30BaTh CBOMCTBA M3YyYEHHBIX paclpeieNeHUud JUIs
pelleHrs 3aja4y; 3HAKOMCTBO C TOHATHUSMH: 3aKOH OOJBIIMX YHCE,
METOJIbI BBIOOPOYHBIX HCCJICIOBAHUN; YMEHUE TIPUBOAUTH MPHMEPHI
MPOSBIICHUSI 3aKOHA OONBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OTICPUPOBATh MOHATUSMH: COYCTAHHE, TICPECTAaHOBKA,
YHCIIO COYETaHWH, YHCIO NepecTaHOBOK; OuHOM HbioTOoHa; ymeHue
MIPUMEHSITh KOMOWHATOPHBIC (DaKTHI M PACCYKIACHHUS JIJIsl PEIICHUS 3a1a4;
OLICHUBATh BEPOATHOCTH pealbHBIX COOBITHIA; COCTaBIISITh

BEPOSATHOCTHYIO MOJIEIb U HUHTEPIPETUPOBATH NIOJYUCHHBIA PE3YIbTAT

YMeHHne omnepupoBaTh IOHATHUSAMM: TO4YKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVA, IUIOCKUH yrou,
JBYTPAHHBIA yTOJ, TPEXIPAHHBIA YroJ, CKPELIMBAIOIIMECS NPSIMBIE,
MapaJuIeIbHOCTh U NMEPHNEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy MNPSAMBIMH, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXKIY
IIJIOCKOCTSIMU, PACCTOSHHUE OT TOYKU JI0 IFIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHUE HUCIIOIb30BATh PH
pelIeHNH 3ajad U3ydyeHHbIE (AKThl M TEOpEMbl IUIAHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHpa; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IIOMOIUBI0 T'€OMETPUYECKUX IIOHATUM H

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU IMPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOUIAAb (QUIYpBl, 00BEM (UTYPBHL,
MHOTOTPaHHUK, MPAaBUJIbHBIM MHOTOIPDAaHHUK, CEUEHHWE MHOIOTPAHHHUKA,

Ky0, mapajuienenumnesa, npusMa, Nupamuaa, Qurypa M IMOBEPXHOCTb




BpallleHus, MWJIWHAP, KOHYC, Imap, cdepa, miomanb cdepsl, IUIOMaIb
MOBEPXHOCTH MUPAMUJIBI, MPHU3MBI, KOHYyca, IWIMHIpa, 00BEM Kyoda,
MPSIMOYTOJIBHOTO MapaJljiesienuIiea, NUpaMuabl, IPU3MbL, LUIMHJPA,
KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUECHUs KOHYcCAa M LIWJIMHJPA,
MapaJuIeJIbHBIE OCH WM OCHOBAHUIO, CEYEHUE 11apa, IIJIOCKOCT,
Kacaromasics cdepbl, HWIMHApPA, KOHYCa; yYMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHUKa, U300pakaTh MHOTOTPAHHUKH, (UTYpPBl U MMOBEPXHOCTH
BpAIlIEHUsI, UX CEYEHUS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE NMPUMEHSITh CBOMCTBA F€OMETPUUECKUX (UTYpP, CAMOCTOATEIHHO
(hopMyIHPOBATH OINPECICHUS U3y4aeMbIX (DUTYp, BBABUTaTh THIIOTE3BI
O CBOMCTBax M MPHU3HAKAX IeOMETPUYECKUX (Quryp, o0OCHOBBIBATH WU
OmpoBepraTh MX; YMEHHE IPOBOAUTH Kiaccupukamuo ¢uryp 1o
Pa3IUYHBIM TPU3HAKaM, BBINOIHATH HEOOXOIUMBIEC JIOMOJHUTEIbHBIC

MMOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSIMHU: JIBIDKEHME B  IPOCTPAHCTBE,
napajuieNbHbI MEePeHOC, CUMMETPUS Ha TIOCKOCTU U B MPOCTPAHCTBE,
[IOBOPOT, Ipeo0pa3oBaHUE MOA00Ms, IMOA0OHBIE (UIYPbl; YMEHHE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM 4YHCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOILICHUS
IpU pElICHUU 3a]a4; HAaXOJUTh TEOMETPUYECKHE BEIUYMHBI (IJIMHA,
yroj, IUIomaab, OOBEM) MpU PEIICHUH 3a/ad U3 JPYTUX YYEOHBIX
MPEAMETOB U M3 PEAIbHOW KU3HHU; YMEHHE BBIUUCIATH T€OMETPUUYECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATh TMOBEPXHOCTH),
WCTONB3Ysl M3y4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOIMAIb
MMOBEPXHOCTU MHPAMUJIBI, PU3MBI, KOHYCa, UIMHAPA, TUIOMIAb CQEphI;
00bEéM Ky0Oa, MPSMOYTOJILHOTO Mapasuieienurnena, MUPaMUIbl, TPU3MBI,
UWIMHApA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

NOJOOHBIX (GUryp
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YMmenue OIICPpHUPOBATH NMOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JIOKCHHUC BCKTOpPaA IIO0 68.31/Icy,
CKaJIIpHOC TIIPOM3BCIACHUC, BCKTOPHOC IIPOU3BEACHUEC, YIOJI MECKIAY
BCKTOpPaMH; YMCHHC HUCIIOJIb30BATh BCKTOpHBIﬁ u I(OOp,Z[I/IHaTHHﬁ METOA
AJid  pCHICHUA TCOMETPUUCCKHUX 3adad W 3adad JPYrux y‘—Ie6HBIX

npeaAMETOB
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YMmenue BbIOMpaTh MOAXOMSIIMM METOX JUIs peIleHHs 3a/1a4H;
[IOHMMAaHWE 3HAYMMOCTH MAaTE€MaTUKM B W3YYCHHH IPUPOJHBIX U
OOIIECTBEHHBIX MpPOLECCOB M  SBICHHUI; YMEHHE pPAacCIO3HABATh
IIPOSABJICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE, YMEHHE IPUBOAUTH
IIpUMEPbl  MAaTE€MaTUYECKUX OTKPBITUA POCCHMCKOM M  MHUPOBOU

MaTeMaTUIeCKON HayKHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon

1 Yucna u BBIYUCIEHUS

1.1 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel

12 Panyonanenple  uuciaa. OOBIKHOBEHHbIE W JECATUYHbBIE JpOOM, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypalbHOH cTemeHu. JleiicTBus ¢ apu(MeTHIecKuMu
' KOPHSIMU HaTypaJlbHOW CTEIEeHU

w Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETEeHU

15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecaTnanable U HATYpAIbHBIC JTOTapHUPMBI

HevictBurenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmkéHHble BEIYUCIEHHS, IPaBUIa OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [TpeoOpazoBaHue BBIPAKCHHM

1.9 KommuiekcHble uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 [{enble v 1poOHO-pallMOHANIbHBIE YPAaBHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [ToxazarenbHble U TOrapu(PMUUECKHE YpaBHEHUS

2.5 [{enbie u 1poOHO-palOHATbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBa

2.7 [TokxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB




2.10

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMU

211 Martpuua cucTemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPULIbI
3 OyHKIUHT U TpapUKU
31 Oyukuus, crnocoObl 3amanus ¢yakuuu. ['paduk QyHkiun. BzaumHO oOpaTHbIE
' ¢ynkuuu. YétHele 1 HeuéTHble pyHKuuu. [lepuoguueckue GpyHkum
OOnacte ompezneneHUs W MHOXKECTBO 3HaueHMM Qynkuuu. Hymm ¢yHkunum.
3.2 [TpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKILIHUH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKuuu. HauOosbiiee M HauMmeHblllee 3HAa4YE€HUE
(GyHKIMU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypalbHbIM W IIeNbIM ToOKa3areneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEeHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMnTorel rpapukoB ¢yHkuuid. CBolicTBa  (yHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEIILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyIia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIE AIeMEHTAPHBIX (HYHKIUN
[IpumeHeHre NPOM3BOAHOM K HCCIENOBAaHUIO (QYHKIMM Ha MOHOTOHHOCTH H
4.2 3KCTpeMyMbl. Haxoxaenne HaubousblIero 1 HaUMEHBIIETo0 3HAa4eHUs (PyHKIUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoecTBO, onepanuy HaJl MHOKeCcTBaMu. J{narpammel Oitniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCcTh
6.3 KomOunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH




7.2

[IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



