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[TOACHUTEJIBHAA 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.

HEJIN U3YUEHNSA YUYEBHOI'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, oOydaromiygecs: 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 JajbHEWIIEeM 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:

- (opMupoBaHuE TNPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOMU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

- (hopMUpOBaHKE TPEACTABICHUS O MHOTOTPAHHHUKAX W TeJlaX BpaIlEHUS
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYKAIOMIETO MUPA,;

-popMUpOBaHME YMEHHUS paClo3HaBaTh Ha YEPTEkKax, MOJENSAX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

- OBJIQJICHUE METOJIaMHU PEIIECHUS 3a7a4 Ha IMOCTPOCHUS Ha M300pakKCHHIX
POCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

- OBJIQJICHWE aJITOPUTMAMH PEIICHHWS OCHOBHBIX THWIIOB  3a/ady;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KAaHUEM;

- pa3BUTHE WHTEJUICKTYallbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



- (dopmupoBanne  (QyHKIMOHAIBHON  TIPaMOTHOCTH, PpEJIEBAaHTHON
FEOMETPUU: YMEHHE pPAClo3HaBaTh IPOSBICHUS TIE€OMETPUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl U 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh Fr€OMETPUUECKUE MOJIEIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHHUSI, M ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
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/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  33Jady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHM OCYUIECTBIISIIOCH MOCEA0BATENLHO U MOCTYNATENBHO, €
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COJEP)XAHUE YUYEBEHOI'O KYPCA
10 KJIIACC

[IpsiMbIE ¥ TITIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmuBaronmecs npsamble. [lapaiuiensHOCTh NOpsSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAUICIABHBIE W IEPIECHANKYISIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHororpanHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpPaBUIIbHAS TPEYroJibHash MNHUpaMUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMuAax, Mapauielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
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

Tena BpaieHus

[HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrorniue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TEJIO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 11apa u miIomab chepsl.

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

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

BekTopsl 1 KOOPJIMHATHI B POCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE U BEIYMTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel 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.



[INIAHUPYEMBIE PE3VYJIbTATEI
JIMHHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUU,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKECHUS 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
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

DcTeTU4eCcKOe BOCIIUTAHUE!

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

DuU3NYECKOE BOCTIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 0opasa *KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrt W peanu3oBbBIBaTH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI;



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

DKOJOTHYECKOE BOCTIUTAHHUE:

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

[{leHHOCTH HAYYHOTO MTO3HAHUS:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak cQepbl UYelOBEUECKOH JeATeTbHOCTH, JTAloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATECIILHBIMU  JIEHCTBUSIMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEUCTBUSMH, YHUBEPCATHHBIMH PETYISTUBHBIMU JICHCTBUSIMH.

1)  VYHuBepcaJbHbIE  TO3HABaTENbHBIE  JIEUCTBUs,  OOECIEUYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHMBHBIX MPOIECCOB oOOydYaromuxcs (OCBOCHUE
METO/JOB  TIO3HAHWUSA  OKPYXKAIOIIET0  MHpa; TNPUMCHEHHE  JIOTUYECKHX,
HCCIIEIOBATENbCKUX ONepalnii, yMeHui padborath ¢ uHGopmaiuei).

ba3oBrie nornueckue AeUCTBUSA:

- BBUSIBIATD W XapaKTEepU30BaTh  CYIIECTBEHHbIC  MPU3HAKU
MaTEeMaTHYECKUX OOBEKTOB, MOHATHH, OTHOIICHWH MEXIY MOHATHSIMU;
bopMyIMpOBaTh OMpEEICHUS TMOHSATHI; YCTaHABIIMBATh CYIIECTBCHHBINA
NpU3HAK KJIACCHU(PUKAIMKA, OCHOBAHHS Il O0OOIEHHsS W CpaBHEHUS,
KpUTEPHUH TIPOBOJMMOTO aHAIIN3A;

- BOCIpUHUMATh, (QopMyIHpoBaTh M MPeoOPa30BHIBATH CYXKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

- BBISBIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U
npoTtuBopeurss B (aKkTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;
- JIeJlaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JICTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
- NPOBOJAMTH  CAMOCTOSITEIBHO  JIOKA3aTelIbcTBA  MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;
- BBIOMpaTh crioco0® perieHust yuyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOMANIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBsie nccnenoBaTeIbCKUE TCHCTBUS:
- UCIIOJIb30BaTh BOMPOCHI KaK UCCIEOBATEIIbCKUN HHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;
- TPOBOAUTH  CaMOCTOSITCIIbHO  CIUIAHUPOBAHHBIA  JKCIEPHMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;
- caMoCTosTeNbHO (GOpPMYyIUpPOBATH OOOOIIEHUS U  BBIBOABI IO
pe3yibTaTaM MPOBEIEHHOTO HAONIOACHUS, WCCIEIOBAaHUS, OIICHUBATh
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3yIbTaTOB, BIBOJIOB U 0000IIEHNUI;

- TPOTHO3UPOBATH BO3MOKHOE pa3BUTHE IIPOIlECCa, a TaKKE BBIIBUTATH

MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ undopmarmeii:
- BBISIBJISITH A€PUITUTHI HHPOpPMAIUHU, TaHHBIX, HEOOXOUMBIX JJIsl OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;
- BeIOMpaTh WH(QOpPMAIMIO W3 HUCTOYHUKOB PA3JHYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;
- CTPYKTypUpoBaTh HWHGOPMAIMIO, TPEACTaBIsATh €€ B Pa3IHMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadhUIECKH;
- OICHWBATh  HAA&KHOCTH  HWH(OpPMAIMM 1O  CaMOCTOSITEIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VauBepcaibHbIE  KOMMYHUKATUBHBIC  JICUCTBHUS, OOECIEUYMBAIOT

c(hOpPMHPOBAHHOCTH COIMAIBHBIX HABBIKOB O0yUYarOIIHXCA.
Oo1enue:



- BOCIIPUHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMU
U 1IEeTSIMA OOTICHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHUS B
YCTHBIX W TMHCHMEHHBIX TEKCTaX, NaBaTh IOSCHEHHS 10 XOAYy peHIeHUs
3a/1a4yv, KOMMEHTHUPOBATh MOJyY€HHBIN Pe3yJIbTaT;
- B XoJe OOCYXJEeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMou
TEMBI, MPOOJIEMBI, pelIaeMo 3a7auu, BHICKAa3bIBaTh U/, HAIlCIEHHBIC HA
MOWICK PEIICHUS; COMOCTABJIATh CBOU CYXICHHUS C CYXICHUSMHU JIPYTHUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
- TNPEeACTaBISATh  pe3yibTaThl  PEIICHUs  3aJadd, OSKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAIUN 1 OCOOEHHOCTEN ay TUTOPHH.
CoTpyIHHUYECTBO:
- TIOHMMaThb W  WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOH JESITENbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIIOJICH;
- y4acTBOBaTh B TPYIIOBBIX (opMax padoTel (00CyxkaeHus, OOMEH
MHEHUH, «MO3TOBBIE IITYPMbD» U MHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOW JACHCTBUS C JAPYTHMH WICHAMH KOMAaH/IbI,
OIICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMM MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.
3) YHuBepcalibHbIE PETryJIsITUBHBIC IEUCTBH, 00€CTIeunBaOT (DOPMUPOBAHKE
CMBICIIOBBIX YCTAaHOBOK M JKM3HEHHBIX HABBIKOB JIMWYHOCTH.
Camoopranuzanus:
- COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3a7a4u, BHIOMPATH CIIOCO0
pelIeHUs ¢ Y4ETOM UMEIOLITUXCSA PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI
C Y4ETOM HOBOM MH(pOpMAIUH.
CaMOKOHTPOJIb:
- BIAJACTh HAaBBIKAMU TIO3HABATENbHOW pEeIIEKCMH KaK OCO3HaHUS
COBEpIIAEMBIX JACHCTBHI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara penieHus MaTeMaTHIeCKOM 3a1a4H;
- TPEABUACTh TPYIHOCTH, KOTOPBIC MOTYT BO3HUKHYTH TNPU PEIICHUU
3aJa4d, BHOCHUTh KOPPEKTHUBHI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



- OIICHMBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUSM, OOBICHATDH
IIPUYUHBI JTOCTVDKEHHUS WJIM HEIOCTVDIKEHHSI PpEe3yJIbTATOB JESATENbHOCTH,
HAXOAHTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

[MTPEJAMETHBIE PE3VJIbTATBI
10 KJIIACC

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.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

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

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

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kkinaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE 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.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYUCIIEHUE PACCTOSHUM MEXIYy IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) ¢ TMpuMEHEeHHEM (QOpMysd; BBIYUCIATH COOTHOLICHHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO0 HAa YepTexax U
PUCYHKaX.

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

[IppuMeHATs MpOCTEHIINE NPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMY4YEHHBIE 3HAHWUS HaA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolre KOHUIeCKOH MOBEPXHOCTH, KOHYC; chepuiuecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSIMU: ILIAPOBON CETMEHT, OCHOBAaHME CErMEHTa, BHICOTA
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
OMMCaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

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



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

BEITIOTHSTE (BRIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 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 MOHITUEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

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

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

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

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 MAaTEMAaTUUECKUX 3a/1a4.

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

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€EOMETPHUU B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, UCCIEA0BATh TOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC
KonnuecTBo yacos DIIEKTPOHHBIE
No (mmudpoBsIe)
o HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMbI Beero Konrponpasie  IlpakTrueckue 0Gpa3OBATENbHBIE
paboThI paboThI pecypehi
1 BBenenue B ctepeoMeTpuio 10
5 IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
3 HepneHamfynﬂpHOCTL MPSIMBIX | 12
MJIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1
5) MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIIACC

KonnuecTBo yacon DJIEKTPOHHBIE

HanmMeHoBaHMe pa3ienoB U TeM uudpoBbie

Ne ni/n P Kontponbusie  I[lpakTuueckue (wipp )
IIPOrpamMMBel Bcero oOpa3oBaTebHbIE

paboThI paboThI
pecypcbl

Tena BpameHus 12 http://mschool.kubsu.ru/
OO0BEMEI Tell 5 http://mschool.kubsu.ru/
BekTopsl © KOOpAMHATHI B TPOCTPAHCTBE 10 http://mschool.kubsu.ru/
HOBTOPGHI/IC, 00001IeHe, CUCTEeMATH3AITHS 7 1 http://mschool kubsu.ru/
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




I[TOYPOYHOE IIJTAHUPOBAHUE

10 KIIACC
KonunuecTBo yacos DIEeKTPOHHBIE
Nem/m  Tema ypoka Konrtponbnsle  IIpakTuueckue flata pOEEIe
Bcero U3y4YeHUs  0oOpazoBaTelbHbIE
paboThI paboTbI pecypehl
OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxxeHUs HA PUCYHKAX: 1 http://mschool.kubsu.ru/
M300paxKeHUsl MII0CKOCTEH, MapaljieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
[lonsTHA: IepecekaronIrecs MI0CKOCTH, 1 http://mschool.kubsu.ru/
nepeceKaroIuecs npsmas 1 miockocTb
[lonsTHA: IepecekaronIrecs MI0CKOCTH, 1 http://mschool.kubsu.ru/
NIEPECEKAIOIINECS psIMasi U IJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 http://mschool.kubsu.ru/
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX
HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
uxX pa3BEPTKU U Mojenu. CeueHus 1 http://mschool.kubsu.ru/
MHOTOTPaHHUKOB
HauanbHble cBeieHus 0 Ky0e u nupamue,
uX pa3BEPTKU U Mojenu. CeueHus 1 http://mschool.kubsu.ru/
MHOTOTPaHHUKOB
[Tonarue 06 akcHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI 1 http://mschool.kubsu.ru/

CTCPCOMCTPHUU U CIICACTBUSA U3 HUX




TToHsATHE 00 AaKCHOMATUYECKOM

Ha TJIOCKOCTH: TETpa’ap, Kyo,

8 MMOCTPOCHUH CTEPEOMETPHUHN: AKCUOMBI http://mschool.kubsu.ru/
CTEPEOMETPHUH U CIIEIACTBUS U3 HUX
[Tonarue 06 akCHOMAaTUYECKOM
9 IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI http://mschool.kubsu.ru/
CTEPEOMETPUH U CIEACTBUSA U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
10 IIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI http://mschool.kubsu.ru/
CTEPEOMETPUH U CIEACTBUSA U3 HUX
BzaumHoe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: NIEPECEKAIOIMNECH, http://mschool kubsu.ru/
[apajuIesIbHbIE U CKPEIUBAOIIHNECS
I IVISE
[TapamnenbHOCTh NPSIMBIX U IJIOCKOCTEN B
12 IIPOCTPAHCTBE: NapajlIe/IbHbIE npsn\fble B http://mschool kubsu.ru/
IIPOCTPAHCTBE; MApaLIEIBHOCTD TPEX
MPSMBIX
[TapayieabHOCTB IPSAMBIX U IVIOCKOCTEH B
13 npocTtpancTse: [lapamienbHOCTs IPAMON U http://mschool.kubsu.ru/
IIJIOCKOCTH
14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMM http://mschool.kubsu.ru/
15 Yrois Mexay NpsAMBIMU B IIPOCTPAHCTBE http://mschool.kubsu.ru/
16 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE http://mschool.kubsu.ru/
17 [TapamienbHOCTD IIJIOCKOCTEMN: http://mschool kubsu.ru/
napajyiebHbIE TNTIOCKOCTH
18 CaoiicTBa napajjIeNbHBIX MIOCKOCTEH http://mschool.kubsu.ru/
19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI http://mschool kubsu.ru/




NENEN N D201 )

20 [TocTpoenue ceueHuit http://mschool.kubsu.ru/

21 IToctpoenue ceuenuit http://mschool.kubsu.ru/
KonTponpHas padora o Teme "IIpsimbie

22 IJIOCKOCTH B IIPOCTPAHCTBE. http://mschool.kubsu.ru/
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[leprieHAMKYIASIPHOCTH NPAMOUN 1

23 IIOCKOCTH: NIEPIIEHAUKYIISIPHBIE IPSIMBIE B http://mschool.kubsu.ru/
MPOCTPAHCTBE
IIpssMele mapaiuieIbHBIE U

24 p P http://mschool.kubsu.ru/
NEPHEHANKYIISIPHBIE K ITIOCKOCTH
IIpsiMble napauieLHBIE U

25 p P http://mschool.kubsu.ru/
MEePIEHANKYIISIPHBIE K TITIOCKOCTH
IIpu3Hak neprneHIuKyIIPHOCTH IPSIMON U

26 p p yp p http://mschool.kubsu.ru/
TIIIOCKOCTH
ITpuszHak neprneHIuKYIIPHOCTH IPSIMOH U

27 p PHCHIIKY AP p http://mschool.kubsu.ru/
MIIOCKOCTH
Teopema o IpsAMOH TIEPIIEHANUKYIIPHON

28 p P PHCHMKYIAD http://mschool.kubsu.ru/
IJIIOCKOCTH
Teopema o npsIMol IIEpHEHIUKYIIIPHON

29 p p p yp http://mschool.kubsu.ru/
MIIOCKOCTH
Teopema o npsIMoN NIEPHECHIUKYIIIPHON

30 p p PHCHIIKY AP http://mschool.kubsu.ru/
MIOCKOCTH
[leprieHAMKYISp M HAKJIIOHHBIE: pACCTOSIHUE

31 OT TOYKH JI0 TITOCKOCTH, PACCTOSTHUE OT http://mschool.kubsu.ru/
MPSIMOM 10 TIJIOCKOCTH
IleprienauKyIIp U HAKJIOHHBIE: PACCTOSHUE

32 p yip p http://mschool.kubsu.ru/

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT http://mschool.kubsu.ru/
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT http://mschool.kubsu.ru/
IPSIMOM 10 IUVIOCKOCTH

35 Yol ]i FIPOCTPAHCTRE: IO MOKAY http://mschool.kubsu.ru/
IPSIMOM U TNIOCKOCTBIO

36 JlByrpatHlit yroi, THHEHHbIi yron http://mschool.kubsu.ru/
JBYTPaHHOIO yria

37 JlByrpatibiii yrox, MHHeHHbiit yron http://mschool.kubsu.ru/
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 MPU3HAK NEPIEHIUKYIAPHOCTH IBYX http://mschool.kubsu.ru/
IJIOCKOCTEH
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 MPU3HAK NEPIEHIUKYIAPHOCTH IBYX http://mschool.kubsu.ru/
IJIOCKOCTEN
[IepnieHAMKyYIAPHOCTD INIOCKOCTEMN:

40 MIpU3HAK NEPIEHIUKYIAPHOCTH IBYX http://mschool.kubsu.ru/
IJIOCKOCTEN

41 TeopeMa 0 TpEX nepneHANKYIApax http://mschool.kubsu.ru/

42 TeopeMa 0 TpEX nepHeHANKYIApax http://mschool.kubsu.ru/

43 Teopema o TpEX mepreHANKYIsIpax http://mschool.kubsu.ru/
KonTponbHas paboTa no remam

44 "TlepnieHIUKYISPHOCTD MPSIMBIX U http://mschool.kubsu.ru/

Al

riockocTeil" 1 "YTIIbl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue]1 U ero CBoicTaa

http://mschool.kubsu.ru/

http://mschool.kubsu.ru/

http://mschool.kubsu.ru/

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMHJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB NTUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

http://mschool.kubsu.ru/

49

[IpaBunbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
Ipy3Ma U MpaBUIbHAs MUPaMUIa;
IpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

http://mschool.kubsu.ru/

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJAEKadIp 1
MUKOCa3Ip.

http://mschool.kubsu.ru/

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, MPSAMOH, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX

http://mschool.kubsu.ru/




Brrunciaenue 351eMeHTOB MHOT'OI'PpaHHUKOB!

52 . 1 http://mschool.kubsu.ru/
pE€Opa, TuaroHasu, yribl
[Tnomans OOKOBOM MOBEPXHOCTH U TOJTHOM
53 HOBerHOSTI/I psIMOU HpI/ISMbI,U ILJIOINA/Tb 1 http://mschool kubsu.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTH MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TIPABHIILHOM HIU/IpaMH/:[H, 1 http://mschool kubsu.ru/
TeopeMa O IO OOKOBOH TTOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 Kowrpossras pabora 1o Teme 1 http://mschool.kubsu.ru/
"MHororpaHHuku"
56 [Toustie 00 00BEME 1 http://mschool.kubsu.ru/
57 O0BEM TUpamMuabl 1 http://mschool.kubsu.ru/
58 O0BEM TUpaMu bl 1 http://mschool.kubsu.ru/
59 O06BEM TUpamMuabI 1 http://mschool.kubsu.ru/
60 O0BEM UpaMuIbI 1 http://mschool.kubsu.ru/
61 O06BEM IpU3MBI 1 http://mschool.kubsu.ru/
62 O0BEM TPU3MBI 1 http://mschool.kubsu.ru/
63 O0BEM TTPU3MBI 1 http://mschool.kubsu.ru/
oo Kompomunptomanoree OG-y S
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [locTtpoenue ceuenuii B 1 http://mschool.kubsu.ru/
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS
66 3HaHWU. Beruncinenne pacCTOAHMIL: MEXIY 1 http://mschool.kubsu.ru/

ABYMSA TOYKaMH, OT TOYKHU JO prlMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCSA ITPAMBIMHA

67 Hrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHHE, 0000IIEHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE yIII0B: MEXAY

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEXKTY
MIPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXAY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

http://mschool.kubsu.ru/

http://mschool.kubsu.ru/




11 KJIIACC

Ne i/t

Tema ypoxka

Cdepa u map: ueHTp, paanyc, iuamerp;
IUIOINA/b MOBEPXHOCTHU Ceph
Bsanmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelibHas TNIOCKOCTh K
cthepe; miomaas chepsl

KommyectBo gacos

Bcero

KonTposbhbie
paboTsI

[IpakTrueckue
paboThI

Jara
H3y4YEeHUS

DJIEKTPOHHBIE
nudpoBbie
oOpa3oBaTeNbHbIC

pecypchl

N3o00paxenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

[{umHApHYecKas IOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
[MOBEPXHOCTH

[{wiusap: ocHOBaHUS U OOKOBast
HOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOH U MOJTHON OBEPXHOCTH

N300paxeHne NUINHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIMHIPA
(MTOCKOCTHIO, MapaIebHON UITH
MEPIECHIUKYISIPHON OCH IIIUHAPA)
KoHnueckast moBepXHOCTh, 00pa3yroIme
KOHUYECKOU MTOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKOU TOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEpPIINHA,




o0Opa3yromias U 0Ch; IJIOMAas OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

Yceu€HHBII KOHYC: 00pa3yoire 1 BbICOTA,

| OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3péprka konyca. CeueHus KoHyca
(TI0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASILEN Yepe3 BEPLIUHY)

1 Komb6unanus ten Bpamienus u
MHOTOTPaHHUKOB
MHororpaHHuK, OIMCaHHBINA OKOJIO chephl;

12 cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU B
TEJIO BpalleHus

13 [Tonstue 06 06bEéme. OCHOBHBIE CBOWCTBA
00BEMOB TN

14 O0béM HMINHIpa, KOHYCa

15 O0BEM m1apa u iomaas chepsl
[TonoGHBIE TETa B IPOCTPAHCTBE.

16 CooTHoIIEHNs MEX Ty IUIOIAIIMHU
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX TEN

17 KonrtponbHas padora no remam "Tena
BpaieHus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO
PasnosxeHne BEKTOpa 110 TPEM

21 HEKOMITJIaHApHBIM BeKkTopaM. [IpaBuiio

napaujicjicnmicaa




22

Pemienue 3aiay, CBA3aHHBIX ¢ TPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOpAMU

23

24

25

[IpsimoyrosibHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaTel BEKTOpa.
[Ipocreitmume 3aga4n B KOOpAUMHATAX

VYron mexay Bekropamu. CKainsipHOe
MIPOU3BEIEHNE BEKTOPOB

Brruncnenue yrioB Mexy NPSIMbIMU U
IUIOCKOCTSIMU

26

27

28

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

KoHTtposbHas padota mo teme "BekTopsr u
KOOPJMHATHI B MPpOCTpaHCTBE"

[ToBTOpenue, 0600IICHNE U
cucremMaTtu3anys 3HaHuil. OCHOBHBIE
burypsl, GpaxThl, TEOPEMBbI Kypca
TUTAaHUMETPUH

29

[ToBTOpenue, o6odIIeHNE 1
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBbI Kypca
IUTAHUMETPHUH

30

[ToBTOpenue, o6odIIeHNE 1
cHCcTEMAaTHU3alMs 3HaHu. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

31

32

[ToBTOpenme, 0600IIEHNE U
cucTeMaTu3aInys 3HaHuH. 3a1aun
TJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

[ToBTOpeHnue, 06061EeHNE U




cucremaruzanws 3HaHuiH. OCHOBHBIE
burypsl, pakTbl, TEOPEMBI Kypca

CTEPEOMETPUHN
33 Wrorosas KoHTpOJbHAS paboTa 1
34 [ToBTOpEeHME, 0000IICHNE U 1
cUcTEeMaTH3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJMYECKOE OBECITEYUEHUE OBPA30BATEJILHOT'O
TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI I VAEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHYECKOTO aHaIn3a, reoMerpus, 11
kiacc/ Mopakosuda A.I'., CmuproBa .M., Cemenos I1.B., O6miecTBo C

orpaHnueHHON 0TBeTCTBEHHOCThIO « IOl MHEMO3NHA»

METOAMYECKNE MATEPUAJIBI U YUUTEJIA

1 A.l. Mopakosu4d Anrebpa n Hayana aHanunsa.10-11 knacc. YuyebHuk. — M.:

Mnemo3sunHa, 2020;

2 A.T. MopakoBu4, T.H. MuwycTtuHa, E.E. TynbumHckaa Anrebpa n Hayana
aHanus3a.10-11 knacc. 3agayHuk. — M.: MHemo3unHa, 2020;

3 I.LA. AnekcaHagpoBa Anrebpa 1 Havyana aHanmsa. CamocTtosiTenbHble paboThl
10 knacc. — M.: MHemo3uHa, 2018;

4 'nnH36ypr B.WN. Anrebpa n Havyana aHanu3a. 10 knacc. KoHTponbHble paboThl,
6a3oBbiit ypoBeHb. — M.: MHeMo3unHa, 2018

5 A.l'. Mopakosuy Anrebpa n Havana aHanu3a.10-11.MeToguyeckoe nocobue
ans yamtensa. — M.: MHemo3unHa, 2017;

6 MatemaTtuka. ExxeHegenbHoe npunoxeHue K rasete «llepBoe ceHTAOPAY;

7 MaTematuka B LIKone. ExxemecsyHbIN Hay4YHO-METOANYECKUI XKypHar.

8 CoopHuku ans noarotoBkn 1 npoeeaeHna EMS no pegakumen AweHko 2023-
2024 rr.

[MNPPOBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETU

NMHTEPHET

- OTKpbITHIN 6aHK 3agaHnin No matemaTnke www.fipi.ru
- ®egepanbHbI LEHTP TECTUPOBaHUS www.rustest.ru
- Pewy EI3D https://ege.sdamgia.ru/
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