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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DemepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBIAICHUE KIIOYEBBIMU KOMIETEHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOILero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yYEHUs IPYTrUX YYEOHbIX AUCUMILINH. Pa3Butue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HayK U POJH MAaTeMAaTUYECKOTO MOJCTHUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IEMOYKH JTIOTUIECKUX YTBEPIKACHHIA
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 POJb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JAeWcTBUTENbHOCTUH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCeCledYeHWe  BO3MOXKHOCTH  NMPUOOpETeHUs |
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 reomMeTpuu Ha ©0a30BOM YpOBHE IMIpeAHA3HAYEHA JIJIS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenupuKON TEOMETPHUH M HEOOXOAUMBIC IJIi KHU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu OCBOCHMSI MPOTrpaMMbl  OOECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH 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 OKPY>KAIOIIETO 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 ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU 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 WHTEJUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW 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
FEOMETPUYECKHI anmapar sl PElIeHHUs NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
UHTYWUTUBHOTO TO3HAHUS, M ONPEeAeIEHHBIM 00pa3oM opraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, 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/laHME€  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OIEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble 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
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHusI.

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 MOCTYNATEIbHO, 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 u3yuenue reomerpum oTBoauTcs 2 4aca B Henenro B 10 knacce 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  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIBHBIE MPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [lpocTteiilne 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 MpsAMOU
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  (Uryppl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOrpaHHuka. [lpu3ma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
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 NPABWIBHON MHUPAMUIBI,
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 UUJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHME M BeplIMHA, 00pa3yronias
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 chepsl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh 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, 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 (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE 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. Koopmunatel 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 pe3yNbTaTbl OCBOCHHS IpOrpaMMbl y4eOHOTrO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS 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,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO 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
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
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 MATEMAaTHYSCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOIHON M COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlMC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWHA JJIs pEIICHUS 3a1ad 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 MPAaKTUKW, [MOHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKPYHCAIOUie20  Mupa;,  NpuMeHeHue  J02UYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

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

e BBIOMpaTh croco0 pemnieHUss yuyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUEe, MpodIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
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 UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTCPHSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHA C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpAaTh  (popmar
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 JESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIBb:

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

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU
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 TOCTHKEHMS WIM HENOCTHKEHUS DPE3YJbTAaTOB IEATEIBHOCTH,
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: MAPAICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

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

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

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

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

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

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE AaHAJIUTHYECKHE METOJbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraliuX HECKOJIbKO [Iar0OB PEIICHMS], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATs MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosokeHue chepsl U MI0CKOCTH.

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

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

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

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



N300pakath m3ydaemble (QUTYpsl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHSTh MpaBUiIO NapasuieienuIeaa.

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

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
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
Hax0JICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WU ajirOpUuTMaM, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B crepeoMeTpuio 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPSIMBIX U IIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 Yriael MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI
pecypcsbl

Tena BpameHus 12

OOBEMBI TET 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, . |

CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka KonTpoJbHbIe
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypcsl
OCHOBHBIE TOHATHS CTEPEOMETPHUU: TOUKA, POUI Yuu.py
npsiMasi, TI0CKOCTb, MMPOCTPAHCTBO. DIEeKTPOHHOE

1 [IpaBuna n300paxkeHUs HA PUCYHKAX: 1 npuioxenne kK YMK no
M300paKeHHS TNIOCKOCTEH, TapaJlJIeIbHBIX maremartuke 10-11
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka KJ1ace
POUI Yuu.py
DIEeKTPOHHOE
2 [TonsATHA: nepecekaronmecs MI0CKOCTH 1 npuioxenue kK YMK no
matemaruke 10-11
KJIacc
PO Yuu.py
DNEeKTPOHHOE
3 [TonsTus: nepecekarouecs npsaMas u | npunosxene k YMK 1o
IJIOCKOCTh
matemaruke 10-11
KJIacc
PO Yuu.py
3HAKOMCTBO C MHOTOI'paHHUKAMH, DNeKTPOHHOE
4 M300pakeHNe MHOTOTPAaHHUKOB Ha 1 npunioxenue Kk YMK no
PUCYHKaX, Ha IPOCKIIMOHHBIX YEPTEKAX maremaruke 10-11
KJIacc
5 HauanbHble cBefieHHs 0 KyOe U mupamu/e, | POUI Yuu.py
UX pa3BEPTKU U MOJEIIH. DNEeKTPOHHOE




npuiioxkenue Kk YMK no
mareMatuke 10-11
KJ1acc

CeueHust MHOITOIPaHHUKOB

PO Yuu.py
DIIEKTPOHHOE
npuioxenue kK YMK no
maremaruke 10-11
KJ1ace

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUHU

POII Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK no
maremaruke 10-11
KJ1ace

CrnencTBus U3 aKCHOM CTEPEOMETPUMU.

POII Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK no
maremaruke 10-11
KJ1acc

[Ipumenenne akcuoM CTEpeOMETPUH NTPU
pellIeHnN 3aay.

POII Yuu.py
DNEeKTPOHHOE
npuioxkenue Kk YMK no
maremaruke 10-11
KJ1acc

10

AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3
HUX B 33JlayaxX Ha JJ0Ka3aTelIbCTBO.

POII Yuu.py
DIJIEKTPOHHOE
npunioxenue Kk YMK no
marematuke 10-11
KJ1acc

11

B3anMHOE pacniosiokeHUe NpsIMbIX B

POII Yuu.py




MMPOCTPAHCTBE: NICPECCKAIOIIUCCA,
napajaCIbHbIC U CKPEIIUBAOIIHUECA IIPAMBIC

DIIEKTPOHHOE
npuiioxkenue k YMK no
marematuke 10-11
KJ1acc

12

[TapaynenbHOCTb NPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUIEIbHBIE IIPSIMbIE B
MIPOCTPAHCTBE; MAPATIIETBHOCTD TPEX
MPSIMBIX

PO Yuu.py
DIIEKTPOHHOE
npunioxenue k YMK no
maremaruke 10-11
KJ1acc

13

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
npoctpanctie: [lapamienbHOCTh IPAMON U
MJIOCKOCTH

POII Yuu.py
DIEeKTPOHHOE
npuioxenue Kk YMK no
maremartuke 10-11
KJ1ace

14

Vel ¢ COHaAITpaBJICHHBIMU CTOPOHAMU

POII Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK 1o
maremartuke 10-11
KJ1acc

15

CBoiicTBa apajiCJIbHBIX IUIOCKOCTEM

POII Yuu.py
DNEeKTPOHHOE
npuioxenne kK YMK 1o
maremaruke 10-11
KJ1acc

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

POII Yuu.py
DIIEKTPOHHOE
npuioxenne kK YMK 1o
maremartuke 10-11
KJ1acc




17

18

19

20

21

22

Pemmenue 3aa4 Ha onpezeneHue yria
MEX1y MPSMBIMH B IIPOCTPAHCTBE

[TapanienbHOCTh MIIOCKOCTEM:
napajiebHbIC INTIOCKOCTH

[Ipocreiimume npocTpaHCTBEHHBIE (PUTYPHI
HAa TIOCKOCTH: TE€TPa’p, KyO,
napasuieNienune/

[Toctpoenune ceuennii TeTpasapa

[Toctpoenune ceuennii TeTpasapa

HOCTpOCHI/IC ceueHUi napauieJICIIcaa

PO Yuu.py
DIIEKTPOHHOE
npunioxenue k YMK no
maremartuke 10-11
KJ1acc

PO Yuu.py
DIJIEKTPOHHOE
npunioxenue k YMK no
maremaruke 10-11
KJ1acc

POII Yuu.py
DIIEKTPOHHOE
npuioxenue Kk YMK no
maremartuke 10-11
KJ1ace

POII Yuu.py
ONEeKTPOHHOE
npuioxenne kK YMK 1o
Maremaruke 10-11
KJ1acc

POII Yuu.py
ONEeKTPOHHOE
npuioxenne kK YMK 1o
Matemaruke 10-11
KJ1acc

POII Yuu.py
ONEKTPOHHOE
npuioxenne kK YMK 1o
Matemaruke 10-11




KJ1accC

23

KonTponpHas padora o Teme "IIpsimbie
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"

POUI Yuu.py
DIIEKTPOHHOE
npuioxenue kK YMK no
maremartuke 10-11
KJ1acc

24

[IpsimMble nEPIEHANKYIIAPHBIE K IITIOCKOCTH

POUI Yuu.py
DIIEKTPOHHOE
npuioxenne kK YMK no
maremartuke 10-11
KJ1acc

25

[IeprieHIUKYIAPHOCTH NPAMOU U
IJIOCKOCTH: MEPIICHIUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE

POUI Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK no
matemaruke 10-11
KJ1acc

26

[Ipsimble napanenbHble K INIOCKOCTH

PO Yuu.py
DNEeKTPOHHOE
npuioxenne kK YMK no
maremartuke 10-11
KJ1acc

27

[Ipu3Hak nepneHaAuKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

POII Yuu.py
DNEeKTPOHHOE
npuioxenne Kk YMK o
marematuke 10-11
KJ1ace

28

Teopema o psIMOM NEPIIEHANKYISIPHOU
IUIOCKOCTH

POII Yuu.py
DIIEeKTPOHHOE
npuioxenne kK YMK no




marematuke 10-11
KJIacc

29

Pemenue 3amgau o reme "Teopema o
IPSIMON NEPIEHIUKYJIIPHON MI0cKocTH"

PO Yuu.py
DIIEKTPOHHOE
npuiioxenue k YMK no
maremartuke 10-11
KJ1ace

30

Pemenne npakTudeckux 3aaad Ha
IIPUMEHEHNE TEOPEMBI O NMPSIMOU
NEePIEHAUKYJIIPHON IIIIOCKOCTH

PO Yuu.py
DIEeKTPOHHOE
npuiioxkenue Kk YMK no
maremartuke 10-11
KJ1ace

31

[IeprieHauKyYIsAp ¥ HAKIOHHBIE.

POII Yuu.py
DIEeKTPOHHOE
npuiioxenue Kk YMK no
maremartuke 10-11
KJ1acc

32

Paccrosane oT TOUKH A0 IIIOCKOCTH.

POII Yuu.py
DNEeKTPOHHOE
npuiioxkenue Kk YMK no
marematuke 10-11
KJ1acc

33

PaccrosiHre oT psiMOiA 10 TIOCKOCTH.

POII Yuu.py
DIJIEKTPOHHOE
npunioxenne Kk YMK no
marematuke 10-11
KJ1acc

34

Pemenne 3anau no teme "llepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOUKH JI0

POII Yuu.py
DIEeKTPOHHOE




IIJIOCKOCTH, PACCTOSIHUE OT IIPSMOH 10
IJIOCKOCTH"

npunoxenue kK YMK no
mareMatuke 10-11
KJ1acc

35

VYTIuibl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOMN
U IUIOCKOCTBIO

POUI Yuu.py
DIIEKTPOHHOE
npuioxenue kK YMK no
maremaruke 10-11
KJ1ace

36

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yrjia

POUI Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK no
maremaruke 10-11
KJ1ace

37

Pemenue 3anau no teme "J{ByrpaHHbIit

yroax".

POUI Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK no
maremaruke 10-11
KJ1acc

38

[IepneHIMKyYISAPHOCTD MIIOCKOCTEM.

POUI Vuu.py
DNEeKTPOHHOE
npuioxenne kK YMK no
maremaruke 10-11
KJ1acc

39

IIpu3Hak nepneHANKYIIPHOCTH ABYX
IIJIOCKOCTEN

POII Vuu.py
DIJIEKTPOHHOE
npuioxenne kK YMK no
marematuke 10-11
KJ1acc

40

Pemenue 3agad mo reme

POUI YVuu.py




"IleprieHIUKYJISPHOCTD IIJIOCKOCTEH:
IPU3HAK NEPIEHAUKYIIPHOCTH JBYX
II0CcKOCTEN"

DIIEKTPOHHOE
npuiioxkenue k YMK no
marematuke 10-11

KJ1acc
PO Yuu.py
DIIEKTPOHHOE
41 Teopema o TpEX nepneHIUKYIApax npunioxenue k YMK no
maremaruke 10-11
KJ1acc
POII Yuu.py
p DIEeKTPOHHOE
ellIeHHe 3a/1a4 Ha IPUMEHEHHE TEOPEMBI O
42 . P P npuioxenue Kk YMK no
TPEX MepHeHUKYIsIpax
P P yep maremartuke 10-11
KJ1acc
POII Yuu.py
Pemenue npaktuyeckux 3ajaq Ha DNEeKTPOHHOE
43 IIPUMEHEHUE TEOPEMBI O TPEX npuioxenne kK YMK 1o
NEPHEHANKYIIApAX Matemaruke 10-11
KJ1acc
POII Yuu.py
KonTponbHnas pabora no temam
- DNEeKTPOHHOE
€pIEHIUKYJISIPHOCTD MPSIMBIX U
44 P . "y "p P npunoxenue k YMK mo
wi1ockocTe" 1 "YTibl MeXAy NPSAMBIMU U
" maremaruke 10-11
IUIOCKOCTSIMHU
KJ1acc
POII Yuu.py
[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
DIIEKTPOHHOE
AJIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U
45 P ’ Y npuioxenne kK YMK 1o

HCBBIITYKJIBIC MHOTOTPAHHHUKH, pa3BépTI<a
MHOT'OTpaHHHUKa

marematuke 10-11
KJIacc




46

47

48

49

50

51

[Ipu3ma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, NpAMOYTroJIbHBII
napasuieNienune1 U ero CBolcTBa

HI/IpaMI/II[aZ n-yroJjibHag nupamujia, rpaii u
OCHOBAHHUC ITUPAMHIABI; OOKOBas U IMOIHAS
MMOBCPXHOCTDb IMUPAMHUbI; IIPpaBUJIbHAA U
yceqéHHaﬂ nupamMuaa

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHSTHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
IpU3Ma U paBUIIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrojbHas MUpaMua u
NpPaBUIBHBIN TETpa’ip; Kyo

[IpencraBieHne 0 MPaBUIBHBIX
MHOTOTPaHHHUKAX: OKTAdIpP, TOJCKAIP U
UKOCAdIP.

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSAMOH, TUNIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMpaMUax,
napajuieienuneax, paBuIbHbIX

PO Yuu.py
DIIEKTPOHHOE
npunioxenue k YMK no
maremartuke 10-11
KJ1acc

PO Yuu.py
DIJIEKTPOHHOE
npunioxenue k YMK no
maremaruke 10-11
KJ1acc

POII Yuu.py
DIIEKTPOHHOE
npuioxenue Kk YMK no
maremartuke 10-11
KJ1ace

POII Yuu.py
ONEeKTPOHHOE
npuioxenne kK YMK 1o
Maremaruke 10-11
KJ1acc

POII Yuu.py
ONEeKTPOHHOE
npuioxenne kK YMK 1o
Matemaruke 10-11
KJ1acc

POII Yuu.py
ONEKTPOHHOE
npuioxenne kK YMK 1o
Matemaruke 10-11




MHOTI'OIrpaHHHUKax

KJ1accC

Brrunciaenue 31eMeHTOB MHOT'OI'PpaHHUKOB!:

POUI Yuu.py
DIIEKTPOHHOE

52 56 npuioxenue Kk YMK o
€0pa, TuaroHasu, yribl
peopa, - YT maremartuke 10-11
KJ1acc
. . POUI Yuu.py
[Tnomaae OOKOBOM MOBEPXHOCTH U MOJTHON
. DIIEKTPOHHOE
MOBEPXHOCTH TIPSIMOM TIPU3MBI, TUIOIIATH
53 P . p p . npunoxenne Kk YMK 1o
OCHOBaHUH, TeopeMa 0 OOKOBOM
. maremartuke 10-11
MOBEPXHOCTHU MIPSIMON TIPU3MBI
KJ1acc
. POUI Yuu.py
[Tnomans 60KOBOI MOBEPXHOCTH U
. DIEeKTPOHHOE
MOBEPXHOCTH TIPABWIILHOMW MHPAMUIBI
54 P p Up ’ nputoxerne Kk YMK 1o
Teopema O IIoIAu OOKOBOM MOBEPXHOCTH
. maremartuke 10-11
YCEUEHHOM MUPaAMHUJIBI
KJ1acc
PO Yuu.py
DNEeKTPOHHOE
KonTposabHas pabora no teme
55 " " npunoxenue kK YMK o
MHororpasHuku
maremartuke 10-11
KJ1acc
POII Yuu.py
DNEeKTPOHHOE
56 [TonsiTre 06 06bEME npuioxenue k YMK 1o
marematuke 10-11
KJ1acc
POII Yuu.py
57 O06BEM TUpamMuIbI DIIEeKTPOHHOE

npuioxenne kK YMK no




marematuke 10-11
KJIacc

58

Pemenne 3aaa4 Ha BBIYUCICHUC o0Bema
nupaMu/bl.

POUI Yuu.py
DIIEKTPOHHOE
npunoxenue Kk YMK o
maremartuke 10-11
KJ1ace

59

Pemenne IMMPAKTUYCCKUX 3a1a4 Ha
BBIYHCIICHHE 00beMa nmupaMubl.

POUI Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK no
maremartuke 10-11
KJ1ace

60

Pemenue 3amau mo teme "Ilnomans
MOBEPXHOCTH ¥ 00BEM MUPAMHUJIBI"

POUI Yuu.py
DIEeKTPOHHOE
npuioxenne kK YMK no
maremartuke 10-11
KJ1acc

61

Pemenue 3amau mo reme "OO0beM pu3Mbl"

POUI Vuu.py
DNEeKTPOHHOE
npuioxenne kK YMK no
marematuke 10-11
KJ1acc

62

O06bEM pU3MBI

POUI Vuu.py
DIJIEKTPOHHOE
npuioxenne kK YMK no
marematuke 10-11
KJ1ace

63

Pemenne MMPaKTUYCCKHUX 3a1a4 Ha
BBIUKCJICHHE 00beMa IIPHU3MBI.

POUI YVuu.py
DIEeKTPOHHOE




npunoxenue kK YMK no
mareMatuke 10-11
KJ1acc

KonTponpHas padora o Teme "OO0bEMBI

PO Yuu.py
DIIEKTPOHHOE

64 " npunoxenue k YMK 1o
MHOTOIPAHHUKOB
maremaruke 10-11
KJ1ace
POII Yuu.py
[ToBTOpenue, 00600IIEHNE CHUCTEMATH3AIUS DNEeKTPOHHOE
65 3HaHui. [locTtpoeHue ceyennii B npuioxenne kK YMK no
MHOTOTpaHHUKE marematuke 10-11
KJ1ace
[ToBTOpEeHUE, 0600IICHNE CHCTEMATHU3AIIHS POII Yuu.py
3HaHUM. BBIYKCIIEHHE PACCTOSIHUM: MEXKIY DNEeKTPOHHOE
66 JIByMsI TOUKaMH, OT TOYKH JI0 IPSMOM, OT npuiioxenue Kk YMK no
TOYKH JI0 IIOCKOCTH, MEXIY maremaruke 10-11
CKPELIMBAIOIIMMUCS TPSIMbIMU KJ1acc
POII Yuu.py
DNEeKTPOHHOE
67 Hroroas kouTpoapHas pabora npuioxenue k YMK mo
maremaruke 10-11
KJ1acc
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS POII Yuu.py
3HaHWI. Berancnenue yrios: Mexny DIIEKTPOHHOE
68 CKPEMNUBAOIIAMUCS MTPSAMBIMU, MEXIY npunioxenue Kk YMK no

HpHMOfI U MJIOCKOCTBIO, JIBYI'PAHHBIX YIJIOB,
YIJIOB MEKAY IIIOCKOCTIAMU

marematuke 10-11
KJIacc




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
IO/ IOBEPXHOCTH CEpHhI
B3anmMHoe pacrionoxxeHue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKkas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

]_II/IJ'II/IHI[pZ OCHOBaHMS U OOKOBast
IIOBCPXHOCTD, O6p3.3y10]]_[351 " OChb,

ionaib 60KOBOW U MOJIHON MOBEPXHOCTH

I/I306pa)i(eHI/Ie OUIMHAPA Ha INIOCKOCTH.

Pa3Béprka nunuaapa. CeueHus MUIMHIPA

(MIJI0CKOCTHI0, MapasIeIbHON WK
NEPIIEeHAUKYIIIPHON OCH IIMIIMH]IPA)

Konnueckas moBepXHOCTh, 00pa3yromnme

KOHHYECKOM MMOBCPXHOCTHU, OCb U BCpPUINHA

KOHHYECKOM MMOBCPXHOCTU

Konyc: ocHOBaHuE U BepIINHA,




o0pa3yromias u OCh; MIOMAaAb OOKOBOW U
IOJIHOM MOBEPXHOCTH

VYceu€HHbII KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAHUS M OOKOBas 1
IIOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHus KoHyca

10 (TI0CKOCTBI0, MapasuIeIbHON OCHOBAHUIO, 1
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)

1 Komb6unanus ten BpaiieHus u |
MHOTOTPaHHUKOB
MHororpaHHHK, ONUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B 1
MHOTOTPaHHUK WX B TEJIO BPALICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA |
00BEMOB TN

14 O0BEM UIMHIIpa, KOHYyCa 1

15 O06bEM mapa u wiomaask chepsl 1
[TomoOHbIE TENa B MPOCTPAHCTRE.

16 CoOOTHOIICHUS MEXTY TUTOIIAITMHU 1
MMOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

17 KontponbHas padora o temam "Tena )
BpameHus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE 1

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

21 Pasnosxxenne BekTopa 1o TpéM 1




HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napaJienenumnena

22

23

24

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCHCTBUM C
BEKTOPAMH

[IpsimoyronbHas cucreMa KOOpAUHAT B

npoctpaHcTBe. KoopauHatel BekTopa.
IIpocreiimune 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopauHaTHO-BEKTOPHBIN METO MTPH
pEIIeHNU TEOMETPUUECKUX 3a1au

KontponbHas padota no Teme "BekTopsl u
KOOpJWHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHu. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

31

[ToBTOpenue, 0600mEeHNEe
cUCTEMAaTH3aIMs 3HAHUNA. 3a1aun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

IToBTOpenue, 0000IEHNE U




cucTeEMaTH3allis 3HAHUM. 3a1aun
IJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS

[ToBTOpeHUE, 0600IIeHNE 1
CUcreMarmu3anuia sgaHu. OCHOBHEIE

32 1
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpEOMETPUH
33 HroroBas koHTpobHas paboTa 1
14 [ToBTOpEHME, 0606H.[CHI:I€ u |
CUCTeMaTu3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE OBLLUEOBPA30BATEJIbHOE YYPEXXAEHUE 10.11.23 08:40 (MSK) CepTudukat 5380838D977C2F37CFB5CICOFE62C611
"BOXOMCKAS CPEAHAA OBLLEOEPA30OBATEJIbHASA LUKOJIA"

BOXOMCKOI0O MYHULIMMAJIbBHOIO PAIOHA KOCTPOMCKOM OBJIACTH,
Okynosckas EneHa MaBnosHa, Anpektop




