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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 TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
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 OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
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 pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss 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 XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU 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 MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «I['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
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, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
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 MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
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 (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
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, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE 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 METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
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 copeprkaresibHble 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 CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMasl, 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
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPSAMBbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl 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 MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MHPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue 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 OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. ClioKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ryecKoro
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 €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa JKOJOTHUYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W 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 c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308biX KOSHUMUBHLIX NpoOYeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUH MEXAY MOHATHIMH; (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHHYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

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

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD nHpopmaruu 1o CaMOCTOSTEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



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

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  OKCIIEpPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ MITYPMbD» U WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneyusarom

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 PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIICHUSI MATEMATUYECKOU 3a/1a4H;

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



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHUSI WIM HENOCTHKECHMUS PE3YJbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIila; JMHEWHBINA Yroll ABYTPAHHOTO yIJa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

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

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN NapajljIesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUUCCKUX BEJIMYUH MO 00pasiaM min
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh reomeTpuueckue (HaKTbl IJI1 PELIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
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 BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHIPHUYECKAs IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

Bbruncnsate  00bEMBI M IUIOHIAAM  TOBEPXHOCTEM  Ted  BpalleHHUs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbI4ucasTe COOTHOUIEHHUS] MEXIY IJIOIIAASIMH MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



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

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

W3BnekaTh, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs nOpocTedIInEe 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 IPUMEHATh W3YyUYECHHBIE IIOHATUS B NPOLECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Bbu6nuoreka [IOK
L Bezetine b CTepeoMETpHio 10 https://m.edso0.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 bubnuoreka [JOK
IUIOCKOCTEM https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bubmuorexa [JOK
> MrororpanHHuiH 1 . https://m.edso0.ru/1c209e37
N bubmorexa [JOK
1
6 OOBEMbI MHOTOTPAHHHKOR 3 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmmorexa HOK
P ’ P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5



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

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
bu6nuoreka [IOK
1 T 12
c14 BpaTieHiA https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 O0nEub Ten > L https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bubnnoreka IIOK
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
OCHOBHBIE TTOHATHUS CTEPEOMETPHUH: TOYKA,
npsiMasi, TI0CKOCTb, MMPOCTPAHCTBO.
1 [IpaBuna n3o0paxeHus: Ha PUCYHKAX: 1 bubmorexa LHOK
p p N pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TUIOCKOCTEH, TapaJlIeIbHBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [ToHsTHS: TIEpeceKaroNTecs IOCKOCTH, 1 bubmuorexa [JOK
MEPECEKAOIIMNECS MPAMasi U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 ITonsTHSA: IEepeceKarouecs MIOCKOCTH, 1 bubnuotexa [HOK
MIEPECEKAIOIIMECS MPsAMasi U IUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300paKeHNEe MHOTOTPAaHHUKOB Ha 1 bubmorexa [JOK
p P https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekKaX
Hauanpubie cBeienns o kyoe u nupamuse,
5 uX pa3BEPTKH U Mojienn. CedeHus 1 bubmorexa LOK
paseep AL https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
6 X pa3BépTKU U Mojenu. CeueHust 1 bubnnorexa LIOK
passep ' https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM TOCTPOCHUHU
but6mmoreka [IOK
7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U 1

CIICACTBHUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bu6nuoreka [IOK

8 CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUHN U
p P P p https://m.eds00.ru/239c8ch4
CIIEIICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U buGnnorexa LIOK
PEOMETpHH: PEOMETP https://m.eds00.ru/65c6b106
CJIEZCTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM IMOCTPOCHUH
10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U bubnorexa LIOK
p pHH: p p https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOe pacmnosioxkeHUE MPSIMBIX B
11 [IPOCTPAHCTBE: IIEPECEKAOIINECS Bubmorexa ITOK
poctp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBIC
[TapaieabHOCT IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajlIe/IbHbIE NPSIMBIE B bubnuorexa [HOK
MPOCTPAHCTBE; NapalIeIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCTh IPSIMOI U bubmmorexa [IOK
pocip FHap P https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYTIIIBI ¢ coHalpaBiIEeHHBIMU CTOPOHAMU bubmorexa HOK
p p https://m.edso00.ru/9f4071b9
15 VYroia Mexay OpSIMBIMHA B IIPOCTPAHCTBE bubmmorexa [IOK
Ay 1p poctp https://m.edsoo.ru/fe 733862
16 VYroia Mexay OpSIMBIMHA B IIPOCTPAHCTBE bubmmorexa TIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6mmoreka [JOK
napajuiesIbHbIE III0OCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieIbHbIX MIOCKOCTEN bubmuoreka [JOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/2e18f255

[Ipocreiitme npocTpaHCTBEHHBIE (PUTYPHI

https://m.edsoo.ru/e504d656

19 Ha TJIOCKOCTH: TeTpa’ap, Kyo bubmmorexa [JOK
 TETPEAD, YD, https://m.eds00.ru/4a28dc02
napasuieNenumne/
. bubmuorexa [JOK
20 Hoctpoerie cetermit https://m.eds00.ru/1d434d0f
. bubmuorexa [JOK
21 Hoctpoerie cewerit https://m.edsoo.ru/ec26fe5d
KoHntpoinbhas padora o teme "[Ipsmbie u
22 MJIOCKOCTH B TIPOCTPAHCTBE bubmorexa LHOK
POctP ' o https://m.edsoo.ru/9a0ade56
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
IleprieHAUKYJISIPHOCTH IPSIMOM U
23 HJI(F))CKOCTI/I'}II'IC pneH WK IJ)ISI HBIC MTPSIMBIC B bubmorexa HOK
 HEPHERIARYTp P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnuoreka [JOK
MEPIECHINKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapaienbHbie U bubnmnorexka HOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyISIPHOCTH PSMOU U bubmuotexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH TIPSIMON U bubnmnoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/79165d15
28 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIIPHOU bubnmnorexka HOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON bubnmnorexka HOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsMoit eprneHANKYISIPHON bubmuoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7d18834b



https://m.edsoo.ru/e504d656
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[leprieHquKyAsIp U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubmmorera LOK
. P https://m.eds00.ru/33¢477d3
PSIMOM 70 TJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE
32 oT IT)orncm oynnf)cxocm aCCTOSII)HI/Ie oT bubmmorera LOK
N A -P https://m.edsoo.ru/66fefadd
IPSIMOM 70 TJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE
33 oT ioqmi[ OyHJI];())CKOCTI/I aCCTOSII)HI/Ie oT bubamorexa LHOK
. A -P https://m.edsoo.ru/asb7b8e3
IPSIMOM 70 IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE
34 oT I’EO‘IKE OyHJ'IIZ)CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [JOK
. a P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TUIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnuorexa [HOK
U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubnuoreka [JOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubmuoreka [JOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK bubmuotexa [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyYISIPHOCTD MJIOCKOCTEMN: PU3HAK bubmuoreka [JOK
MEPIECHINKYJISIPHOCTH ABYX IMIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHAMKyISIPHOCTD MIIOCKOCTEMN: MPU3HAK bubnmnoreka [JOK
MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nepHeHAUKYIApaAx Bubmmorexa [IOK
P P PHEHMIYID https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHneHAUKYIApax bubmmorexa LOK

https://m.edso0.ru/52188a7d



https://m.edsoo.ru/33c477d3
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bu6nuoreka [IOK

43 Teopema o TpEX MepreHAKyIipax https://m.eds00.ru/9f246736
KonTponbhas pabota no remam

44 "IlepneHIUKYISIPHOCTD NMPAMBIX U bubnmoreka [JOK
mIockocTe" u "Yibl MEXy NPSAMBIMHU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[TonsaTtue MHOTOTrpaHHUKA, OCHOBHBIE

45 3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U bubnmoreka [JOK
HEBBIITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Ipusma: n-yronpHast mpu3mMa; rpaHu 1

46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuotexa [HOK
MIPU3MBI; OOKOBAs U MOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
PU3MBI

47 [Tapannenenunen, npsaMOyroJibHbII bubnuotexa [HOK
napasulesIenuIle]l U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Tupamuna: N-yronpHas Nupamuia, TpaHu U

48 OCHOBaHHUE MUPaMUIbl; OOKOBas U TOJHAS bubnmnoreka [JOK
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U https://m.edsoo.ru/fblcd0a5
yCeuE€HHas MUpAMUIA
[IpaBunIBHBIE MHOTOTPAHHUKU: TIOHSTHE
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS

49 MpU3Ma U MpaBUIIbHAS MUPAMU/IA; bubmmorexa [JOK

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

MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
MPaBWIBHBIN TeTpasip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOIPAaHHUKAX: OKTa’dAp, A0OJAEKAdIp U bubmmorexa [JOK

https://m.edsoo.ru/a0fddSbf

UKOCa’Ip.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmnoreka [JOK


https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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OTHOCHUTCJIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.
DJeMEHTHI CUMMCETpPHUH B IIMpaMuaax,
napauiClICIuIcaax, rnmpaBUIbHBIX
MHOTI'OI'PaHHHUKax

https://m.edsoo.ru/b9e777d9

Brlunciaenue 31eMeHTOB MHOTI'OI'PaHHUKOB:

bu6nuoreka [IOK

52
p€6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 IIOBEPXHOCTHU IIPSAMOM IPU3MBI, IIIOIIA/b bubnumoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSMOI MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MPaBUILHON MUPAMHUIBI, bubmuorexa [JOK
TeopeMa O IuIouau OOKOBON OBEPXHOCTU https://m.eds00.ru/5603e30b
YCEUEHHOU MUPaAMUIbI
55 KoHTposbHas pabora 1o Teme bubnmnoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bubmuoteka [JOK
56 IT
onsTie 06 0oneme https://m.edsoo.ru/7ad0020b
n bubmuorexa [JOK
57
OObEM mipamu el https://m.edso0.ru/235171b3
N bubmmorexa [JOK
58 OOBEM NHpaMHAL https://m.edsoo.ru/f47dfefd
N bubmmorexa [JOK
59 OOBEM NHpaMHAL https://m.eds00.ru/79¢10312
N bubnuoteka [JOK
60 06
DEM THHpantHiLst https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmmorexa TIOK

https://m.eds00.ru/79853608



https://m.edsoo.ru/b9e777d9
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https://m.edsoo.ru/37d84157
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N bubmuorexa [JOK
62 OOBEM npH3MbI L https://m.edso0.ru/1e053890
N bu6nmoreka [IOK
63 OOBEM npH3MbI L https://m.edsoo.ru/482d3f51
KonTponbhas pabota no reme "OObEMBI bubnmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, 0600IIEHNE cCUCTEMAaTH3ALUS
65 3nanui. [locTpoenue ceueHuii B 1 bubmorexa [IOK
’ p https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0000IICHNE CHCTEMATHU3AIIHS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUMI: MEXKIY
66 JIIBYMSI TOYKAMU, OT TOYKH JI0 IPSAMOM, OT 1 bubmorexa HOK
yM ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubnnoreka IIOK
7 n 1
6 TOTOBAA KOHTPOJILHAA padoTa https://m.edso0.ru/b9146bc0
[ToBTOpenue, 06o0IIEHHE CUCTEMAaTH3aIUs
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIUBAIOIIMHUCS TPSIMBIMHU, MEX 1 bubmorexa [JOK
p Hlv . p ’ y https://m.eds00.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
undppoBbIie
Ne i/ Tema ypoka KouTpoabHubie bp
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

1 Cdepa u map: eHTp, paanyc, uameTp; 1 bubnmnoreka HOK
IIJIOIA b TIOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
BsanmMHuoe pacrionoxxenue chepsl u

bubmnoreka IIOK
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubnmnoreka [HOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubnmnoreka [HOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8c1l
MTOBEPXHOCTH

WJIMHJIP: OCHOBaHUS U OOKOBas
5 ]l'_IIOBe XHI:)CTB obpa3 asi ¥ OCb; 1 brbmmorexa [TOK
p ’ li yrott . ’ https://m.eds00.ru/188f6216
TUTOIIAb OOKOBO M TIOJTHOM MOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus QWINHIPA 1 bubnmnorexka HOK
(MIJI0CKOCTHI0, MapasIeIbHON WK https://m.edsoo.ru/016e25eb
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konunueckas moBepxHOCThL, 00pa3yroIue
7 KOHUYECKOM HOBCpXHOCTI/I ocf 1/1}1::) [IMHA 1 Bubmmorexa [IOK
. p ’ p https://m.edso00.ru/c94ba09b
KOHHUYECKOM MOBEPXHOCTH
8 KoHyc: ocHOBaHME U BepIIHA, 1 bubmmoreka [JOK
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o0pa3yromias u OCh; MIOMAaAb OOKOBOW U
IOJIHOM MOBEPXHOCTH

https://m.edsoo0.ru/897dd3b2

VYceu€HHbII KOHYC: 00pa3yromme u

bu6nmoreka [IOK

9 ; S
BPICOTA; OCHOBAHIA 1 DOKoBaR https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.

Pa3BépTka konyca. CeueHus KoHyca
10 (TIIIOCKOCTHIO, TTapajuIeIbHOM OCHOBAHUIO bubmorexa LHOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILUHY)

1 KomOunanwms ten BpamieHus u bubnmnoreka [HOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B bubmorexa LHOK

pBL pa, https://m.edso0.ru/0b136158
MHOT'OTPaHHUK WJIU B TEJIO BpaICHUS
13 [TonsiTue 06 06BEMe. OCHOBHBIEC CBOMCTBA bu6mmoreka [IOK
00BEMOB TeN https://m.edso00.ru/26a03fb7
N bubmuorexa [JOK
14 06
POM IHITHRAPa, XOHyCa https://m.eds00.ru/5513d87b
N bubmuotexa [JOK
15 06
BEM wWIapa 1 IUI0Mak Chephl https://m.edsoo.ru/d189bde2
[TonoOHEbIE TENa B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEX Y ILIONIAAIMA bubmorexa HOK
N "y https://m.edso0.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonTponbnas pabora no temam "Tena bubmmoreka [JOK
BpamieHus" u "O0bemMbI Ten" https://m.edsoo.ru/4a33a8ab

bu6nuoreka [IOK

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

bu6nuoreka [IOK

19 C
FIOWCHHE H BEMHTATHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LHOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMILUTIaHApHBIM BekTopam. [IpaBuio bubmorexa LHOK
P paM- =P https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
Pemienue 3ama4, CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUM C bubmorexa LHOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexka HOK
pPELIEHNH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 I} pOCT Z.I;ICTBG Koopaunatst BIZI[(TO a bubmmorexa [JOK
pocTp . ) P pa. https://m.edso00.ru/48db7058
[Ipocreiimme 3a1aun B KOOpAUHATAX
o5 VYron mexay Bektopamu. CkansipHOe bubmuotexa [JOK
IIPOU3BEIEHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay MpsSMbIMA U bubmuorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota o Teme "BekTopsl u bubnmnoreka [JOK
KOOPJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 060061IeHNE U
78 cucteMaTtu3aius 3HaHuil. OCHOBHbIE bubnmnoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P Hl . bubnuotexa [JOK
29 cucremarusanus 3HaHuii. OCHOBHBIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

IIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U

30 cHCTEMAaTH3alMs 3HaHUH. 3aga4un 1 bubnnorexa LIOK
. e https://m.edso0.ru/7491efe0
TUTAHAMETPUHU F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
31 cHcTeMaTu3alus 3HaHui. 3agaun 1 bubnnorexa LIOK
. - A https://m.edsoo.ru/4dffda97
IJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpeHME, 0000IIEHNE U
cucrtemaTusaius 3HaHuii. OCHOBHBIE bu6mmoreka [IOK
32 1
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHU
bubnnoreka IIOK
33 n 3] 1
TOTOBAd KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IIEHNE U 1 bubnnoreka IIOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTh
25 [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPHU PELICHUU
' reOMEeTPHUECKUX 3a1au
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
24 KnaccuuuupoBaTh B3auMHOE pacloioX€HUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIA YTOJI, TPAHU JBYIPAHHOTO YIIIa,
7.5 peOpo ABYrpaHHOIO yria, JUMHEHHBIH yroJ ABYIrpaHHOIO yIia, rpaaycHast
Mepa JIBYTPaHHOTO yTiia
- OmnepupoBarh MOHATUSMH: MHOTOTPAaHHHK, BBIYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'paHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, Mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccuduimpoBath ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHS IS
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBINYKJIblE  MHOTOI'DAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBI,
napaJiesIenune bl)
29 OmnepupoBatb TIOHSI THSIMH: CeKyIIas TUTOCKOCT, ceueHue
' MHOT'OI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' WCTIONB3Ysl METOJ CIIEJIOB
CTpouTh cedeHUST MHOTOTPAHHUKOB METOJIOM CJIEJOB, BHIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HaXOXACHUE TE€OMETPHUECKUX BEJIMUMH 1O o0pas3iaM




7.13

7.14

WM aJIroputMam, IMPUMCHASA HW3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI ITPpH
peiCcHUM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha  BbIYHCIICHUC
paCCTOXHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

Pemrate 3aa4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WK aJiropurMam, IMMPUMCHASA HU3BECTHBLIC AHAJIUTHUYCCKUE MCETOAbI IIPpH
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIUMUCA IIPAMBIMH, MCKIY HpﬂMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOLICHUS
MEXKITY IIOIIAAsIMU MTOBEPXHOCTEM, 00bEMaMu 0TOOHBIX

MHOI'OI'paHHUKOB

7.15

7.16

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

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPBI
W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, NpPEACTABICHHYIO Ha

YCPTEIKaX U PUCYHKAX

7.17

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI AJIs1 peICHUST CTCPCOMECTPHUUCCKUX
3aaa4, MpearnojJararommx HECKOJbKO HIaroB pCmicHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOH (bOpMe

7.18

7.19

[IpuMeHATH mpocCTEHIIME TMPOrpaMMHBIE CPEICTBA U DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKU3HH, pACIIO3HABATH NPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MONyYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHATM3UPOBATh pPeabHbIe
CUTyallud M NPHUMEHATb HW3YYEHHbIE MOHATHS B IIpOLECCe IOMCKa
peleHus MaTeMaTHYECKU chopMyITMPOBAHHOM po0JIeMbl,
MOJIETTMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, armapara ajiredppl, pemarb NpakTUYECKUe 3a/1aduu, CBSA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYINH



11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
' T€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHMCAaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEI
BpallleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TeoMeTpuuecKkrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAaroB PpEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CKB.pTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCETOJBI npu peuICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKHU3HHU, paCllO3HABATh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHble CUTYallUu Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEeopeM, amnmnapara aareOpsl, pemaTrh NPakTUYECKUe 3aJ1a4l, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
;

7.1

1.2

7.3

7.4

IIpoBepsieMblii 31eMeHT cOAepPKAHUA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00  aKCMOMATHYECKOM  IOCTPOCHHM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

B3auMHOe  pacnosiokeHue INpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOIIHUECH,
napajuleJibHble M CKpelMBaromuecs npsmble. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MHPSIMBIX, MAPAJIEIIBHOCTh MPSAMOM M IIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXIy MpSAMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh MJIOCKOCTEHN: NapajulebHbIe MJIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockoctei. [Ipocteiimue mpocTpaHcTBeHHBbIE (UTYPHI HAa IUIOCKOCTH: TETPadap,

KyO, mapajuienenuies], mIOCTPOSHHE CeUeHHM

[lepneHUKyISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIbHbIE U IEPIICHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHAUKYIIIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYT'PAaHHBIA yTOJI, JIMHEHHBIM Yroja JAByrpaHHoro yrina. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCT MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEePHEHAUKYIISPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yrombHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapasuienenumnen, NpsMOyroibHbIA MapalIesIeINIIe]]
u ero corctia. [Iupamuaa: N-yroigpHast nupamuia, TpaHd U OCHOBaHUE MMHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUIA.
OJeMeHTBl Tpu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIPDAaHHMKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IPaBWJIbHAs IpU3Ma M IPaBWIbHAs IUPaMHUIA,
IpaBWIbHAs TPEYrojbHas MUpaMUAa U MPaBHIbHBIN TeTpalap, Kyo. [IpeacraBnenue

O TPaBHIIbHBIX MHOT'OIpAHHUKAX: OKTa’ap, AOACKAAP W HKOCAAPYIruc CeueHns



IIPU3MBI U TUPAMUIBI

7.5

CI/IMMCTpI/IH B IPOCTpaHCTBE: CHMMECTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTBI CUMMCTPUHU B IMUpaMUJax, MapajliCjCururcaax, rmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 51eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yribl. [lnomans
OOKOBOM IIOBEPXHOCTU U TIIOJIHOM IIOBEPXHOCTH MPSIMOW MPHU3MBbI, IUIOIIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Mel. [1nomans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHON IUpaMHIbl, TE€OpemMa O IUIOIIAIU

yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

HOI[O6HBIC T€JIa B IIPOCTPAaHCTBE. CooTHoNICHUS MCXKAY I1omaasaMu HOBCpXHOCTCﬁ,

00BpEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

[unmmaapudeckas TOBEPXHOCTh, 00pa3yonue IWIHHIPUIECKON TOBEPXHOCTH, OCh
HAJUHIPUYECKOW TMOBepXHOCTH. [IMyMHIp: OCHOBaHWS W OOKOBasi NMOBEPXHOCTb,
o0pa3yromas U 0Ch, TUIOMIA(b OOKOBOH U IMOJTHON ITOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW mMoBepxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromias M OcCh,

MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHtp, paauyc, AMaMeTp, IIOIaaAb MOBEpXHOCTH ceprl. Bzanmuoe
pacnosnoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaab
cdepbl

N3o6paxkeHune Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka muIuHApa 1 KOHyca
KoMOuHamu Tenm BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OINHCAHHBIN
okoJio cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO0 BPAIIEHUS

[Tonsstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TIapayieNienumnena u ciueactsus w3 He€. OO0bEM IIMHApA,

KoHyca. O0BbEM 1mapa u miouaab chepsl

6.7

[TomoOubie Tema B mpoctpancTBe. COOTHOIIEHWUS  MEXAY  IUIOMAIASIMU

MOBEPXHOCTEH, 00bEMAMH MOAOOHBIX TET

6.8

CeueHns OUIMHApa (HapannenLHo U TCPHCHAUKYIISIPHO OCI/I), CCUCHUS KOHYCa



(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILINHY), CEUECHUS 11apa

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

YMHO)€eHue BekTopa Ha uucio. PasnoxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

09 BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amad, CBSI3aHHBIX  C
MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU
[IpsimoyronbHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BeKTOpa.
6.10 [Ipocreiimue 3amadyn B KOOpAMHATAX. YTrod MeXAy Bekrtopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU W INIOCKOCTSMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 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
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATb MOHATHSMM: OIpE/eNEeHuE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTEJbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEJIbHbIE PACCYXKACHHUS [pU PEIICHUH 3aj]ad,
1 OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONMCaHUs peajlbHbIX IPOLECCOB U ABJIEHUN U MIPU PELICHUU
3ajjay, B TOM 4MCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMU: HATypalbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTEIIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHUCIa, CHUHYC, KOCHMHYC M TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PallMOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
2 pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKW JIETMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNhb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™M EBKIMIA U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M Jorapupmamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeyHO yObIBaloIlasi TE€OMETpHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, OIpenenuTelb MaTpULlbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAJIbHBIEC, MPPALMOHAIIBHBIE,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO DPA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C NAPaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHs MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEXYTKE, HepepbIBHas (YHKIIHS, aCUMIITOTHI Ipaduka
(GyHKIMY, 1epBasi U BTOpas MPOU3BOAHAA (PYHKIIUH, TEOMETPUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduxy
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHME HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUSA (YHKIIHM,
HaXOJUTh HaMOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKkd MHOTOYJIEHOB C MCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4eCcKOro
aHaIN3a; MPUMEHATh NPOU3BOAHYIO MU HAXOXAEHUS HAWIy4dlIEro

p€mi€HUA B NPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




GU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

oMoIIbio AuddepeHInaIbHbIX YpaBHCHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, TOKa3aTelabHas M Jorapudmuyeckas QYHKLUU; yMEHUE
CTpOUTh TpapUKU H3YyYCHHBIX (YHKUIUH, BBIIOJIHATH IMpeoOpa3zoBaHuUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ady U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peajibHOM JKU3HU; BbIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTU yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJECIA C HCIOJB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

VYMeHue onepupoBaTh MOHATUSAMU: CpeHee apudMeTHueckoe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJeKaTb,
MHTEPIPETUPOBaTh MH(GOpPMALMIO, MPEICTABIEHHYI0O B TaliuIax, Ha
quarpaMmax, rpagukax, OTpaXxarollyto CBOMCTBa pealbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJUI U THarpaMM;
UCCIIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux MeTOJOB M  JJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'pa)UUYeCKUX METOJOB; NPUMEHSTH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeliejiCHUe BEPOATHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH  JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYETAHWM, YHCIO TEpecTaHOBOK; OmHOM HbIOTOHA, ymeHwHe
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSATHOCTH  pPeaJbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUAMHU: TOYKA, HpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 TI€OMETPUYECKUX TOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (UTYpPHI, 00béM (GUTypHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Qurypa u IMOBEPXHOCTb
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUECHHs KOHYCAa U IWIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUMA

11

12

13

YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN JKM3HHU; YMEHUE BBIUYUCISITH T€OMETPUICCKHE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM KyDa, TPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpaMHuIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BEKTOpa 1o Oasmcy,
CKaJISIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOW3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUN METON Ui PEUICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SBICHHWI;, YMCHHE pPAacIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUUCKOM W  MHUPOBOU




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenele  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOM, IPOLICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble uyncna. ApupMeTHyecKHe Oonepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTrpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpHIIbl




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe FeMEHTAPHBIX (YHKIIUN
[TpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxosxaeHne HamOONbIIero U HauMEHbBIIET0 3Ha4YeHUs (YHKIWU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS



7.5

Koopaunatsl u BEKTOPBI




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

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJIUYECKHUE MATEPHUAJIbBI JIJIS1I YYUTEJISA

Marematuka (yriyOsieHHbIN ypoBeHb). Peanu3zanus tpeboBanuii ®I'OC
cpenHero obmiero oopazoBaHus: MeToguueckoe nocoodue st yuurens/ [JI1. O.
Pocinoga, E. E. Anekceesa, E. B. bBynko]; nox pea. JI. O. PocinoBoii.—M.:

OI'BHY «MHcTUTYT cTpareruu pa3Butus oopazoBaHus», 2023 — 92 c.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://myschool.edu.ru
https://oblakoz.ru
https://resh.edu.ru
https://m.edsoo.ru/7f4131ce
bu6mnoreka IJOK
https://m.edsoo.ru/7f415fdc
bu6mmorekal [OK
https://m.edsoo.ru/7f417fb2\
bu6mmoreka IIOK
https://m.edsoo.ru/7f41a302



https://myschool.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2/
https://m.edsoo.ru/7f41a302

