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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
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, (opMUpPOBaHUS (YHKUHOHATBHOM MaTEeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHUH pPeaJbHOTO0 WM WACAaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllUXCsl, a TaKKe KauyeCTB MBIIUJICHUSI, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

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
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,
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SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
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
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
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"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS 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 (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS 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  HUHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;
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e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reomerpun orBoaures 2 yaca B Hegento B 10 kimacce u 2 yaca B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 136 yueOHbIX yaca.
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COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TnpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOpemMa O NPSIMOM
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBI
napajuielienunes U ero cBoicta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.
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CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEI.

11 KIIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: oOCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAJIb MMOBEPXHOCTU C(]epsl.
B3auMHoe pacnonoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanun Tem BpalleHWss W  MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE
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BekTop Ha mnockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JACUCTBUM ¢ BekTopaMu. lIpsiMoyroiibHasi cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTron Mexay BekropaMu. CKalsipHOE MPOU3BEIEHHUE BEKTOPOB.
Briuncnenne yrioB Mexy MPSMBIMU U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/I IIPHU PEIICHUH T€OMETPUUYECKUX 3a/1ay.
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INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, 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

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
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Oynymedd mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MAaTEMAaTUIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAITBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHWEM TJ00aJbHOTO  XapakTepa OSKOJOTUYCCKUX TMPOoOIIeMm;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWMA i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawImleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOIEH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KyJIbTYpOH KakK CpPEJACTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvnvie  no3znasamenwvmvle  Oeticmsus,  obecnedusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O00YUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSA — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBCHHBIC MPU3HAKA MATEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MPeoOpPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;

YCIIOBHBIC,
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e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpEeUHss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX;
npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3anayu (CpaBHMBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIWE MPOTUBOpEUne, MpodiIemMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MpPOLIECCa, a TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH MHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BbpIOMpaTh HWHGOPMAIMIO U3  MCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpHUPOBaTh HMHPOPMAIUIO, MPEICTABIATh €€ B Pa3IMUHBIX (hopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITETIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHbBlIE  OeliCm8uUs, 00ecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
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Oo0mmenue:

e BOCHOpPUHUMATH H (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
yCJIOBI/IﬂMI/I n neisiMu 06IHCHI/I$I; SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO
TOYKY 3PCHHSI B YCTHBIX M IMHCHbMEHHBIX TEKCTaxX, JIaBaTh IMOSCHEHHUS 10
XOJy pEIICHUS 3a/1a4l, KOMMEHTHPOBAThH IMOJTYyUYEHHBIN pe3ysIbTaT;

e B XO0/€ OOCYXXJICHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOU TEMBI,
HpO6JIeMBI, pemaeMoﬁ 3aJa4H, BBICKA3bIBAaTh UACH, HALICJIICHHBIC HA ITIOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKJICHHS C CYXJICHHSIMH JIPYTHUX
YYaCTHHKOB JHayiora, OOHapy»XKUBaTh pa3Inuue W CXOJICTBO IO3WIINM; B
KOPPEKTHOH popMe HopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKCHHSI,

e TMpPEACTAaBIATh  PE3yJNbTAaThl  PEIIEHWs  3aJayd,  HKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

e IOHMMATh M  HCHOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUYAIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTraHU3aLUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e YYaCTBOBATh B IPyNIOBBIX (popmax paboThI (00CYKI€HUsI, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOIHATH CBOIO YacTh pabOThl H
KOOPJIMHHUPOBaTh CBOM JIEWCTBHS C JPYTMMH YJIE€HAMU KOMAaH[BI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) VHuusepcanvnvie  pecynamueHule Oeticmaus, obecneyusarom
Gopmuposarue cMviCI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

e COCTaBIISITh TJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEHIOUPATH CIIOCOO PEIICHMS
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

e BJAJACTh HaBBIKAMU TIO3HABATEIbHONW pEpIEKCMU KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TP PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKCHUS PE3YJbTAaTOB IEATEIIBHOCTH,
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 MOHATUSIMU: MAPAIICIBHOCTh M TEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN Napajijiesienunes, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
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 YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEIMUUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaxXOXKICHUE TEOMETPUUYECCKUX BEIMYMH IO 00pasiam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

[okymeHT co3aaH B anekTpoHHon chopme. Ne ucx-81 ot 09.02.2024. Vcnonnutens: Naneesa IM.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 12 3 27. CTpanuua cosaara: 09.02.2024 12:26 =¥ TATAPCTAH



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a]1a4, MPEANOJIArarolIMX HECKOIBKO IArOB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHOM MPOOJIEMBbl, MOJEIUPOBATH 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 BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJpPUYECKas IOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Ten  BpalleHHs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO

BpallCHUs.
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BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBBIBATH HMH(POpPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXAY
BEKTOPaMHU, CKaJIsIpHOE IPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEICHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensaTs reomeTpuyeckue (HaKTbl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemware mpocremme reoMeTpuyecKUe 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTeIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mpocredlive OpOorpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIE IIOHATUSA B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUl Ha A3BIKE TIEOMETPUM, WCCIEAOBATh IMIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJINYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HaumenoBanue pa3jiesioB JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
Kourpoabuble IIpakTHyeckue
n/n | TeM NPOrpaMmbl Bcero pecypcsl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4756/start/
1 BBenenue B crepeomMeTpuio 10
[IpsiMBbI€ ¥ TUIOCKOCTH B
) MPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
[TapannenabHOCTh NPSIMBIX U
IJIOCKOCTEMN
3 [IepnieHAUKyYIAPHOCTD 12 https://resh.edu.ru/subject/lesson/4724/start/20411/
IPSIMBIX U IIJIOCKOCTEN
4 Yrael MeXAY NPSIMBIMU U 10 1 https://resh.edu.ru/subject/lesson/6083/start/149229/
IUIOCKOCTSIMU
https://resh.edu.ru/subject/lesson/6018/start/221550/
5 MHororpaHHuku 11 1
. https://resh.edu.ru/subject/lesson/5732/start/23384/
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0
I1O ITTPOT'PAMME
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https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5732/start/23384/

11 KJIACC

I10 ITPOTPAMME

HaumMenoBanue KoanuyecTBO 4acoB
Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3iesioB U TeM Kontposbubie IIpakTnueckue
n/n Bcero pecypchl
NMPOrpamMmbl padoThI padoThbI
https://resh.edu.ru/subject/lesson/2031/start/
1 Tena BpaieHus 24
) OBLEMLL TeT 10 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
3 Bekrops!l 1 KOOpAMHATHI B 15 1 https://resh.edu.ru/subject/lesson/5724/start/21892/
MIPOCTPAHCTBE
4 [ToBTOpEHME, 0000IICHUE, 19 1 https://resh.edu.ru/subject/lesson/4028/start/327124/
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO YACOB 68 3 0
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https://resh.edu.ru/subject/lesson/2031/start/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/4028/start/327124/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunvecTBo yacoB
Ne n/m Tema ypoka Jara nzydyenus
Bcero
OCHOBHbIE TOHSTHSI CTEPEOMETPUU: TOUKA, MpsIMas,
1 IJIOCKOCTB, pocTpaHcTBO. IIpaBuna uzoOpakeHus Ha 1 1
. Heaens
PUCYHKaxX: N300pa)KeHUs MJIOCKOCTEN, MapajiebHbIX MPSMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHs: nepecekaroiuecs MIOCKOCTH, IEPECEKAIOIINECS
2 1 1 nepens
npsiMasi ¥ TJI0CKOCTh
[TonsiTust: mepecexaronirecs MmI0CKOCTH, MePECeKaAIOIUECs
3 1 2 Hexensa
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'PaHHUKAaMHU, U300pakeHne
4 1 2 Henens
MHOTOIPAaHHUKOB Ha PUCYHKaX, HAa TPOCKIIMOHHBIX YEPTEHKAX
HauanbsHbie cBeieHNs 0 KyOe U mUpaMue, UX pa3BEPTKU U
5 1 3 Henens
Mozienu. CeueHuss MHOTOTPaHHUKOB
6 HauanbsHbie cBeieHNs 0 KyOe U MUpaMue, UX pa3BEPTKU U | 3
HEeJeNs
Mozenu. CeueHrss MHOTOTPaHHUKOB
[TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU:
7 1 4 nenens
AKCHOMBI CTEPEOMETPHUH U CJICICTBHS U3 HUX
[TonsiTrie 06 akCMOMaTHYECKOM TTOCTPOCHUU CTEPEOMETPHUU:
8 1 4 nenens
AKCHOMBI CTEPEOMETPHUH U CIICICTBHS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM MTOCTPOCHUU CTEPEOMETPHUU:
9 1 5 Henens
AKCHOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX
[TonsiTe 06 akCMOMaTHUYECKOM MOCTPOEHUHU CTEPEOMETPHH:
10 1 5 genens
AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX
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B3aumHoe pacnonoxeHue nNpsMbIX B IPOCTPAaHCTBE:
11 MepEeCeKaroIINECs, MapayiebHbIC U CKPEIINBAIOIINECS 1 6 Henens
npsMble
[TapamienbHOCTE IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE:
12 HapaJulebHbIE NPSAMBIE B IPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX 1 6 Henens
IPSMBIX
13 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: 1 7 wenens
[TapannenbHOCTb NPSAMOI U MIIOCKOCTH
14 Yrisl ¢ COHanpaBiIEHHBIMU CTOPOHAMU 1 7 venenst
15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1 8 Henens
16 Yron mexay NpssMbIMU B IPOCTPAHCTBE 1 8 Hexenst
17 [TapamienbHOCTB TIIOCKOCTEMH: MapasuiesibHbIE TIIIOCKOCTH 1 9 Henens
18 CBolicTBa napajuiesIbHbIX IIOCKOCTEH 1 9 genens
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: 1 10 Henens
TETpadp, Ky0, mapayuieenumne/I
20 ITocTpoeHue ceyenuit 1 10 nepens
21 ITocTpoeHue ceyenuit 1 11 nenens
” KonTpomnbHas pabora o teme "[Ipsimble U MIIOCKOCTH % | 11 Hexens
npoctpancTse. [lapamienbHOCTh NIPSIMBIX U MIIOCKOCTE"
” [TepieHIUKYIAPHOCTD MPSMON U MJIOCKOCTH: 1 12 Hexens
NEPIEHIUKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE
24 [IpsimMble napaienbHble U MEPIEHAUKYISIPHBIE K ITTIOCKOCTH 1 12 nepens
25 [Ipsimble napasuienpHble U NEPIIEHIUKYIISPHBIE K IIIIOCKOCTH 1 13 nepens
26 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U IITIOCKOCTH 1 13 Henens
27 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U INIOCKOCTH 1 14 nenens
28 TeopeMa 0 IpsIMOM NEPIIEHAUKYIIAPHON INIOCKOCTH 1 14 nenens
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29 TeopeMa 0 IpsIMO NEPIIEHAUKYIIAPHON INIOCKOCTH 15 nenens

30 Teopema o0 mpsiMON NEPIEHANKYISIPHOMN MIIOCKOCTH 15 nenens
[lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10

31 p yip p . 16 Hemensa
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 INIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10

32 p yip p . 16 Henens
IUIOCKOCTH, PaCCTOSIHUE OT IPSMOM /10 INIOCKOCTH
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10

33 p yp p . 17 uenensa
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 INIOCKOCTH
[lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10

34 p yip p . 17 Henmensa
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 TNIOCKOCTH

35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IIJIOCKOCTHEO 18 nenenst

36 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj ABYTPaHHOTO yria 18 nenens

37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIiia 19 nenens
[TepnieHIUKYIAPHOCTD MJIOCKOCTEN: IPU3HAK

38 p yp pu 19 Hemensa
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN
ITeprieHIMKYAIPHOCTH TNIOCKOCTEH: ITPpH3HAK

39 p yip P N 20 Henensa
NEPIEHIUKYJIIPHOCTH ABYX IIOCKOCTEN
ITeprieHIMKYAIPHOCTH TNIOCKOCTEH: ITpH3HAK

40 p yip P . 20 Henens
NEePIEeHIUKYIIPHOCTH ABYX IJIOCKOCTEN

41 TeopeMa 0 TpEX nmepneHAUKYIApax 21 nepens

42 Teopema o0 TpEX nepneHANKYIApax 21 nenens

43 TeopeMa 0 TpEX nmepneHAUKYIApax 22 nepens
KonTponbhas pabota no remam "lleprneHaANKyIIpHOCTD

44 MNPSAMBIX U IJIOCKOCTEN" 1 "Y Tl MEXIY NPAMBIMU U 22 Henens
II0CKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 23 menens
MHOTOTPaHHHKA, BHITYKJIBIE U HEBBITYKJIbIE MHOTOIPaHHUKH;
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pa3BEpTKa MHOTOTPaHHUKA

46

47

[Tpusma: n-yronpHas Ipu3Ma; rpaHd ¥ OCHOBAHUS ITPHU3MBI;
npsiMasi ¥ HaKJIOHHAS TPU3MBbI; OOKOBAs ¥ MOJIHAS TOBEPXHOCTh
MIPU3MBI

[Tapannenenunes, MpsMOYTOIbHBIN MapauIeNICIUIIe]] U €ro
CBOMCTBaA

23 uenens

24 uenens

48

[Inpamuia: n-yrojapHas NMpaMuia, TpaHA U OCHOBAHUE
nupamMu/ibl; 00KOBas U MOJIHAS IOBEPXHOCTh MUPAMUJIBI;
[IpaBUJIbHAS U YCEUEHHAs IUPAMKUIA

24 uenens

49

[IpaBunbHbIE MHOTOTPAHHUKHU: IOHSATHE NPABUIBHOIO
MHOTOTpaHHMKA; IPaBUJIbHAS MPU3Ma U IPABUIIbHAS
NUpaMK/JIa; IPaBUIIbHAS TPEYroJibHAs UpaMuia U
IPaBUIbHBIN TETpa’ip; Kyo

25 uenens

50

51

52

HpCI[CTaBJIeHI/Ie O IpaBUJIbHBIX MHOI'OI'PpaHHUKAX: OKTa’Ap,
JOACKAdIP U UKOCAJIP.

CuMMeTpUs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIIHHO
TOYKH, MPSMOH, TIIOCKOCTH. IIEMEHTHl CHMMETPUH B
nUpaMuIax, napauielienune1ax, MpaBUIbHbIX
MHOTI'OIrpaHHHUKax

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, AUaroHany,
YTJIbI

25 uenens

26 Henens

26 Henens

53

[Tnomank 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH
IPSIMON ITPU3MBI, TUIOIIA b OCHOBaHUI, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOI PU3MBI

27 "Henens

54

55

[Tnomanp 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIbHOMN
MUPaMHU/JIbI, TEOpEMA O TUIOIIA U OOKOBOI MOBEPXHOCTH
YCEUEHHOW NMUPAMHU/IbI

KonTtponbHas padora no Teme "MHOrorpaHHUKHN"

27 Henens

28 uenens
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56 [Tousitre 00 00BEME 1 28 "Henens
57 O0BEM TUpamMu bl 1 29 wenens
58 O0BEM TUpaMHUTBI 1 29 venens
59 O0BEM TUpaMHUTBI 1 30 nenens
60 O0BEM TUpamMu bl 1 30 gemensa
61 O06BEM pu3MBbI 1 31 nenens
62 O0BEM IPU3MBI 1 31 Hemensa
63 O06BEM IpU3MBI 1 32 nenenst
64 Kontponbnas pabota no reme "OOBbEMBI MHOTOTPAaHHUKOB" 1 32 nenens
65 [ToBTOpeHue, 0606H1i3HHe CHUCTEMaTH3aI1s 3HAHUM. 1 33 Henens
[TocTpoenue ceuenuii B MHOTOTpaHHUKE
[ToBTOpeHue, 06001IeHNE cCTeMaTU3allis 3HAHUH.
66 quncne%He PACCTOSTHUN: MEXK/Y IByMS TOYKAMH, OT TOUKH | 33 Henens
JIO0 TIPSIMOM, OT TOYKHU JI0 IJTIOCKOCTH, MEXTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
67 HToroBas KOHTpOJIbHAsA paboTa 1 34 nenens
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITNS 3HAHUM.
68 Brruucnenune }:MOB: MEXy CKPEIIUBAIOIUMUCS MPSIMBIMU, 1 34 Hexens
MEXIY NPSMOM U TJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXAY MIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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11 KIIACC

KoanuectBo yacon
Ne i/ Tema ypoka Jdara nzyyeHus
Bcero
Cdepa u map: ueHTp, paauyc, AMamMeTp; IJI0IIA/b
1 bep p p, pazmyc, p; ) I nenens
MIOBEPXHOCTHU Chepbl
Cdepa u map: LEeHTp, paanyc, IMaMeTp; IIOoLIalb
5 tdep p p, paamyc, p; 1 1 mepenst
MTOBEPXHOCTHU Cepsl
B3anmMHuoe pacnonoxenue cepsl U TIOCKOCTH; KacaTellbHas
3 1 2 Hepens
TUTOCKOCTB K cepe; miomanb chepsl
Bsaumnoe pacnonoxenue chepsl U INIOCKOCTH; KacaTeabHas
4 1 2 Hemensd
IJIOCKOCTH K cdepe; miomaab chepsl
N3obpaxkenue cdepsl, mapa Ha mockocTr. CeyeHns mapa 1 3 Henmens
6 N3ob6paxenue chepsl, mapa Ha mnockoctu. Cedenus mapa 1 3 Henens
Hunuuapudeckas TOBEPXHOCTh, 00Opasyrolre
7 UUAITUHIPUYECKOU MMOBEPXHOCTH, OCh HUIMHAPUYECKON 1 4 nepnens
MMOBEPXHOCTHU
Hunuuapudeckas TOBEPXHOCTh, 00pasyrolre
8 IAJTUHIPUYECKOU MOBEPXHOCTH, OCh ITUIMHAPUYECKON 1 4 nenens
MMOBEPXHOCTH
9 Hunuaap: ocHoBaHUS 1 OOKOBasi MIOBEPXHOCTH, 00pa3yroIas u | 5
. . Hezaens
OCh; TUTOIIAAh OOKOBOW M TTOJTHOW TTOBEPXHOCTH
10 Hunuaap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yoIas u 1 5
. . HeJens
OCb; MJIOMIAAh OOKOBOI M TOTHOW MOBEPXHOCTH
1 N306paxenne nuanHapa Ha MI0CKocTH. Pa3BépTka nununapa. | 6
. Hezaens
Ceuenus nuMHIpa (MIIOCKOCTHIO, TAPAIIICTFHON UITH
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NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

12 6 "Henena
N300parkeHne NWIMHAPA HA TUIOCKOCTH. Pa3BEépTka nunuHapa.
Ceuenust uunuHApa (MII0CKOCTHIO, MAapaJlIeIbHON NITH 7 Henens
NEPIEHIUKYJIIPHON OCU LIMJIMHAPA)
Konnueckasi moBepxXHOCTh, 00pa3yrone KOHMYECKON

13 p » 00pasyro . 7 Henens
IIOBEPXHOCTHU, OCh U BEPLIMHA KOHUYECKOI MTOBEPXHOCTH
Konnueckast moBepxHOCTb, 00pa3yrone KOHMYECKOn

14 p » OOPA3YIO . 8 Hexens
MIOBEPXHOCTH, OCh U BEPLIMHA KOHMYECKOW MOBEPXHOCTH
Konyc: ocHOoBaHMe U BepilnHa, 00pa3yroias U oCh; IUIOLIalb

15 . . 8 Hemerst
OOKOBOH U MOJIHOW MTOBEPXHOCTH
Konyc: ocHOBaHue U BeplInHa, 00pa3yrolias U OCh; MIIOLIA/1b

16 . y 9 Henens
OOKOBOH U MOJIHOW MTOBEPXHOCTH
VYceu€HHblil KOHYyC: 00pa3yrolMe U BbICOTA; OCHOBAHUS U

17 y pasyro ’ 9 Henens
O0KOBast MOBEPXHOCTh
VY ceu€HHBIN KOHYC: 00pa3yrolue 1 BbICOTA; OCHOBAHUS U

18 ye: ODpasyIo ’ 10 uenens
O0KOBasi MOBEPXHOCTh
N300pakeHne KoHyca Ha IIockocTH. Pa3BépTka KoHyca.

19 Ceuenus koHyca (TUIOCKOCTBIO, MapauIeIbHOW OCHOBAHUIO, U 10 Henens
IJIOCKOCTBIO0, IPOXOASIIEH Yepe3 BEPIINHY)
N300pakeHne KoHyca Ha IIockocTH. Pa3BépTka KoHyca.

20 Ceuenus KoHyca (TIIOCKOCTBIO, MAPAIIEIbHON OCHOBAHHIO, U 11 nepens
TUIOCKOCTBIO, MPOXOIAINEH uepe3 BEpIINHY)

21 KomOunHanus ten BpaieHus 1 MHOTOTPaHHUKOB 11 nepens

22 KomM06unanus ten BpauieHus: ¥ MHOTOIpaHHUKOB 12 Henens

23 MHororpaHHHK, OIMCAaHHBIN 0KO0JI0 cepbl; chepa, BIUCaHHAS 12 nepens

[okymeHT co3gaH B anekTpoHHon copme. Ne ncx-81 ot 09.02.2024. Vicnonnutens: Naneesa I".P.
Ctpanuua 23 n3 27. Ctpanuua cosgara: 09.02.2024 12:26

Il INIEKTPOHHBIN
=¥ TATAPCTAH



B MHOTOTPaHHUK WJIH B TEJIO BPAIICHHS
MHororpanHuK, OUCAaHHEINA OKOJIO cdhepsl; cdhepa, BIUCaHHAS
24 DAHHHE, Pepst; chepa, | 13 Henens
B MHOT'OTPaHHUK WJIM B TEJIO BpaICHUS
25 INousarue 06 006éMe. OCHOBHEIE CBOHCTBA 00HLEMOB TEI 1 13 menens
26 O06BEM UIMHpA, KOHYCa 1 14 Henmensa
27 O0BéM UIMHIIpa, KOHYCa 1 14 nenens
28 O0BEM mapa u wiomaab chepsl 1 15 Henensa
29 O0BEM mapa u wiomaab chepsl 1 15 Henens
30 OO0BéM rapa u miomaab cepsl 1 16 nenens
31 [Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXKITY | 16
N . HeeIIst
IJIOIIA/IIMH ITOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJl
[TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXTY
32 . ) 1 17 Henens
TUIOMIA/ISIMHA TTOBEPXHOCTEH, 00hEMAMHU TTOTOOHBIX TEI
23 [Tono6ubIe Tena B mpocTpancTBe. COOTHOILIEHUS MEXKITY | 17
. .. HeOens
TIJIOIIA ISIMU TTOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEI
KonrtponbHas pabora o temam "Tena Bpamienus" u "O0beMsl
34 " 1 18 nenens
Ten
35 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1 18 nepens
36 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1 19 Henens
37 Crno’xeHue ¥ BHIYMTAHNE BEKTOPOB 1 19 nenens
38 YMHOKEHUE BEKTOPA HA YUCIIO 1 20 Henensd
39 YMHOKEHUE BEKTOpa Ha YUCIIO 1 20 Hegens
Pa3noxxeHue BekTopa 1o TpéM HEKOMILTIAaHAPHBIM BEKTOpaM.
40 1 21 uenens
[IpaBuno nmapamnenenumnena
41 Pemenue 3aiay, CBSI3aHHBIX C MPUMEHEHUEM MPaBUIT JEHCTBUI 1 21 nenens
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C BEKTOpaMu
Pemenue 3aa4, CBS3aHHBIX ¢ IPUMEHEHUEM MTPaBHII IEHCTBHM
4?2 22 uenens
C BEKTOpaMu
Pemenue 3anay, cBsI3aHHBIX C IPUMEHEHUEM IPaBUII JEHCTBUI
43 22 nepnens
C BEKTOpaMu
[IpsimoyronbHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
44 g 23 uenens
Koopaunats! BekTopa. IIpocrelimue 3a1auyu B KOOpAUHATAX
45 [IpsiMoyrosibHas cucTeMa KOOpJUHAT B IPOCTPAHCTBE. 7
. Hesens
Koopaunats! BekTopa. [Ipocreiimue 3agaun B KoopAMHATaX
46 VYron mexay Bektopamu. CKaJsipHOE MPOU3BEJICHUE BEKTOPOB 24 nenens
47 Beruuciienue yrioB Mexy OpSMbIMU U IJIOCKOCTSIMU 24 nepnens
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELLIEHUN
48 25 wenens
reOMEeTPHUECKUX 3a]a4
KonTponbHas padota no teme "BekTopbl 1 KOOpAUHATHI B
49 " 25 Henens
MIPOCTPAHCTBE
50 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alHs 3HaHUI. 2%
Heaeuns
OcHoBHbIE QUTYpBI, HaKThl, TEOPEMBI Kypca MJIaHUMETPUU
51 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 3HAHH. 2%
Hezens
OcHoBHbIE QUTYpBI, PaKThI, TEOPEMBI Kypca IUIAHUMETPUU
5> [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM. 7
Hezens
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IUIAaHUMETPUHU
53 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH. 7
Hezaens
OcHoBHbIE QUTYpPBI, GaKThl, TEOPEMBI Kypca IJIaHUMETPUU
54 [ToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM. 73
Hezens
OcHoBHbIE QUTYPBI, PAKThI, TEOPEMBI Kypca IIIAHUMETPUHU
55 [ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 3HAHUH. 28 Henens
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OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca IUTAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUI. 3a1a9u
56 1 29 wenens
IUTAHUMETPUU U METOJIbI UX PELICHUS
[ToBTOpeHMEe, 006001IEHNE U cUCTEMAaTH3AIUs 3HAHUH. 3a1auun
57 1 29 nenens
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHME, 00600IIEHNE U cUCTEMAaTH3AIUs 3HAHUH. 3a1aun
58 1 30 Henens
TUTAHUMETPUU H METOJIBI UX PEIICHUS
[ToBTOpeHue, 06001IeHNE U cUCcTeMaTH3aIUsl 3HaHUH. 3a1aun
59 1 30 menmens
TUIAHUMETPUHU M METOJIbI UX PEIICHUS
[ToBTOpeHME, 0000IIEHNE M CUCTEMATH3AIUsl 3HAHUH. 3a1a9n
60 1 31 nenens
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HaHUH. 3a1aun
61 1 31 nenens
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
6 [ToBTOpEeHme, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH. | 1
HeAens
OcHoBHbIe GUTYPBI, PAKThI, TEOPEMBI Kypca CTEPEOMETPUN
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
63 1 32 venens
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUN
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH.
64 1 33 Henens
OcHoBHbIE PUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUHN
65 HToroBasi KOHTpOJIbHASA paboTa 1 33 Henens
66 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIS 3HAHUM 1 34 nenens
67 [ToBTOpEeHME, 06001IIEHNE U cUCTEMaTH3allusl 3HAHUN 1 34 nenensd
68 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AINS 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Jlnct cornacosanus k gokymeHTy Ne ncx-81 ot 09.02.2024
MHnunaTop cornacoBanus: Naneesa IM.P. dupektop
CornacoBanune nHnyumnposaro: 09.02.2024 12:26

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 aneesa I".P. A

09.02.2024 - 12:27

[okymeHT co3aaH B anekTpoHHon copme. Ne ncx-81 ot 09.02.2024. Vcnonnutens: Naneesa I".P. N IIEKTPOHHbIA
CTtpanuua 27 us 27. Ctpanuua co3gara: 09.02.2024 12:27 =¥ TATAPCTAH



