MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBo oopaszoBanusi Ky3oacca
Ynpasiaenue oopazoBanusi agMuHucTpanuu [IpokonseBckoro

MYHUIIUNIAJIBHOT0 OKpPyra

MBOY «Hoocaponosckas COI» IIpokonbeBckoro MP

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

Ha 3aceganun MO 3amecTuTenb qupeKkTopa  JMpeKTOp MIKOJIbI
YUUTENEH €CTECTBEHHO- 110 YBP
MaTeMaTHYECKOHN IIHKJIa /

Ve

Pesnosa E.M. Cynpukosa A.B. HaKOHeHIHIOK{I.B.
ITpoTtokois Ne 1 ot «25» IIpukas Nel or «30» aBrycta  IIpukas Ne75 ot «31»
aBrycra 2023r. 2023 . aBrycra 2023r.

PABOYAS [IPOTPAMMA
(ID 1339002)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

IIpoxkonbeBckuit MO 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
[EJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPUUYECKHX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIABUTATH M OMPOBEPraThb
TUIIOTE3bl HEMOCPEACTBEHHO 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 COIMaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YECTB, MOITOMY aKTyajlbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAESATEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOI0JKEHNs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCsl CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTH M3YyYHUTh T€OMETPHIO OoJiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax gBisitoTCS:

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 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJIEIAX, MMO3BOJISIONINX OMHUCHIBAThH
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
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHHs B XOJI¢ PCIICHUS CTEPCOMETPUUYCSCKHMX 3a1ad W 3aj1ad ¢
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
FEOMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh FEOMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHHs 3aJad, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUET pEIIEHUs 331a4d Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHMS €70 UCXOJHOTO COJIEPKAHMS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHble MHO>KECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpeIIMBaIOIIMecs mnpsMble. llapamnenbHOCTh NPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaJlyICIbHbIC TJTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpsAMbBIE MApaUIe/IbHbIE WU TEPIEHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIpaHHKKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHKA, BBIMYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHUPAMHUJIA; NpaBUJIbHAS TPEYroJibHasi MHUpaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
nonexasap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPHUM B MNHpaMuAax, Napajuiesenuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSAMOW IPU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

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, IUAMETp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. 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 miomaab 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
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPaBUJI JEUCTBUU € Bekropamu. [IpsmoyrosnbHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

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

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa TMPOTSKEHUU BCEU JKW3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHOU U COLUATBHOMN
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHUS I[UBUIN3AINM, OBJAJCHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPH30BATh CYIISCTBEHHBIC IPU3HAKU MATEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MPeoOPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

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



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

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

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIMTHEI MHPOPMAIUH, NAHHBIX, HEOOXOAMMBIX IJI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

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

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1a€MOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPHHUMATH I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS IIporecca H
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

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



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa €I U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIM yroyl, TpaHU JABYIPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

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

Pacrio3naBaTh OCHOBHBIC BHJABI MHOTOTPAHHUKOB (MMpaMHa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHBIE MPU3MBI, TapalIeIICIUIIE IbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpsAMOH, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMuU MOTOOHBIX 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€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

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

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

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOSl, BBHICOTA IIAPOBOTO 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
BpaIllCHUS.

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



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yrojl MEXIy
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemartp npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs mOpocTedIInEe POTPaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJU3UPOBAaTh pPEabHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M T€OpeM, amnmapara aareOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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NpOrpamMmbl cero padoThI
B
1 BOHCHHE B 10 0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
CTCPEOMETPHIO
[IpsiMbIe ¥ TUIOCKOCTH
2 B TPOCTpAtCLBe. 12 0 https://resh.edu.ru/https://www.yaklass.ru/
[TapannenpsHOCTH
MPSAMBIX U IJIOCKOCTEN
I1
3 epHeHHHKyMpHOCTE 12 0 https://resh.edu.ru/https://www.yaklass.ru/
MPSIMBIX | MJIOCKOCTEHN
Yrael Mexay
4 MPSIMBIMU U 10 0 https://resh.edu.ru/https://www.yaklass.ru/
IUIOCKOCTSIMH
5 MHororpanHuku 11 0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
0618
6 PEMPL 9 0 https://resh.edu.ru/https://www.yaklass.ru/
MHOTOTPaHHUKOB
II :
7 OBTOPEHHE: CEACHHA, 4 0 https://resh.edu.ru/https://www.yaklass.ru/
PaCCTOSIHUS U YTIIBI
OBIIEE KOJIMYECTBO 68 0

YACOB I10 [TIPOI'PAMME



https://urok.apkpro.ru/https:/resh.edu.ru/https:/www.yaklass.ru/
https://resh.edu.ru/https:/www.yaklass.ru/
https://resh.edu.ru/https:/www.yaklass.ru/
https://resh.edu.ru/https:/www.yaklass.ru/
https://urok.apkpro.ru/https:/resh.edu.ru/https:/www.yaklass.ru/
https://resh.edu.ru/https:/www.yaklass.ru/
https://resh.edu.ru/https:/www.yaklass.ru/

11 KJIACC

N HaumeHnoBanue Koan4yecTBO 4acos
[1)
11/-11 pa3aesioB u TeM B Konrpoabubie  IIpakruueckue  JJIeKTPOHHBbIE (IMPPOBHIE) 06pa3oBaTeIbHbIE PeCYPChl
NPOrpamMMbl cero padoThI padoThbI
Tena BpameHus 12 0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
OO0BEMEI Tel 5 1 0 https://resh.edu.ru/https://www.yaklass.ru/
Bexrops! n
3 KOOPJHMHATHI B 10 1 0 https://resh.edu.ru/https://www.yaklass.ru/
MIPOCTPAHCTBE
IToBTOpEHME,
600
4 O0ODIICHAC, 7 1 0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
CHUCTEMATHU3aLA
3HAaHUHU
BIIIEE KOJIMYECTB
OB 0 CTBO 34 3 0

YACOB I10 ITPOTPAMME



https://urok.apkpro.ru/https:/resh.edu.ru/https:/www.yaklass.ru/
https://resh.edu.ru/https:/www.yaklass.ru/
https://resh.edu.ru/https:/www.yaklass.ru/
https://urok.apkpro.ru/https:/resh.edu.ru/https:/www.yaklass.ru/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer

KonTpoibu
0 ble paboThI

IIpakTHYeck
ue padoTsl

Jlara
HU3yYeHH
|

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

OCHOBHBIC TIOHSTHS
CTEPEOMETPHU:
TOYKa, TIpsMas,
IUIOCKOCTB,
POCTPAHCTBO.
[IpaBuna
M300paKCHHS Ha
pHUCYHKaX:
HU300paKEeHHS
IUIOCKOCTEH,
napauIeIbHBIX
IPSIMBIX (OTPE3KOB),
CepeIHBI OTpe3Ka

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.

edu.ru/

ITousTHs:
MepeceKarnmecs
IUIOCKOCTH,
MEepECEKAOIINECS
npsiMasi ¥ IIOCKOCTh

https://www.yaklass.ru/https://resh.edu.ru/

ITousTHs:
MepeCceKarmecs
IUIOCKOCTH,
MEPECEKAOIINECS
npsiMasi U IIOCKOCTh

https://www.yaklass.ru/https://resh.edu.ru/



https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
Hn300pakeHUE

MHOT'OI'PaHHHUKOB Ha

pPHUCYHKaXx, Ha
IIPOEKIIMOHHBIX
yeprexax

HauvanbHbie
cBeZieHHs 0 Ky0Oe u
NUpamMuae, ux
pa3BEPTKU U
mopenn. CeueHus
MHOTOTPAaHHUKOB

HauvanbHbie
CBe/IeHUs 0 Ky0e U
nMpamMue, ux
pa3BEPTKU U
Mojien. CeueHus
MHOTOT'PAaHHUKOB

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.

edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

ITousitre 00
AKCHOMAaTUYECKOM
MIOCTPOCHHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUU U
CIEICTBHS U3 HUX

https://www.yaklass.ru/https://resh.edu.ru/

[Moustue 00
AKCUOMATUYECKOM
MOCTPOCHUH

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.

edu.ru/



https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
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CTEpEOMETPHUH:
AKCHOMBI
CTEepEeOMETPUU U
CJIEJICTBUS U3 HUX

10

11

ITousarue 06
AKCHOMAaTHYECKOM
IOCTPOCHHHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH H
CJICACTBUA U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEeOMETPUU:
aKCHOMBI
CTEPEOMETPUU U
CIIEICTBHS U3 HUX

Bzaumnuoe
PacCIIOIOKEHUE
HpSIMI)IX B
MPOCTPAHCTBE:
MepeCceKaroImecs,
[apajuieyIbHbIE U
CKPEIIMBAIOIINECS
MpsIMbIE

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

12

[TapannenbHOCTH
HPSIMBIX U
MIJIOCKOCTEN B

https://www.yaklass.ru/https://resh.edu.ru/



https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/

13

14

15

MIPOCTPAHCTBE:
napasuiesibHble
NpsIMbIC B
MIPOCTPAHCTBE;
napasuiebHOCTh
TPEX NPSAMBIX
[TapamiensHOCTH
NPSMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE:
[TapannensHOCTB
IPSAMON U
IUIOCKOCTH
Vel ¢
COHaNpaBJICHHBIMU
CTOpOHAMU
Yron mexny
MPsIMBIMH B
MIPOCTPAHCTBE

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.

edu.ru/

16

VYron mexnay
MPSIMBIMU B
MIPOCTPAHCTBE

https://www.yaklass.ru/https://resh.edu.ru/

17

[TapannenbHOCTD
IUIOCKOCTEH:
napajiebHbIe
TJTIOCKOCTH

https://www.yaklass.ru/https://resh.edu.ru/

18

CaoiicTBa
napauieIbHbIX
IIOCKOCTEH

https://www.yaklass.ru/https://resh.edu.ru/



https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
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19

20

[Ipocreiimue
MPOCTPAHCTBEHHBIE
burypsl Ha
IJIOCKOCTH:
TeTpa’ap, Kyo,
napajuieJenunes
[TocTpoenue
CeUYeHU I

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

21

22

[TocTpoenue
CeYeHU I

KonTponbhas
pabora 1o Teme
"IIpsimble U
MJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
I10CcKOCTER"

https://www.yaklass.ru/https://resh.edu.ru/

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.
edu.ru/

23

[IepnieHuKynIsIpHOC
Tb NPSIMOM U
IUIOCKOCTH:
NEPIEHANKYJIIPHbIE
IpsIMBIE B
IIPOCTPAHCTBE

https://www.yaklass.ru/https://resh.edu.ru/

24

IIpsimble
napauleJIbHbIEC U
NEPIEHAUKYJIAPHBIE
K INIOCKOCTH

https://www.yaklass.ru/https://resh.edu.ru/

25

[Ipsambie

https://www.yaklass.ru/https://resh.edu.ru/



https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
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napajulieJibHbIe U
NEePHEHANKYJISPHbIE
K ITIOCKOCTH

26

[Ipu3naxk
NEPIEHIUKYIISIPHOCT
U IIPSIMO U
IUIOCKOCTH

https://www.yaklass.ru/https://resh.edu.ru/

27

[Ipu3nak
NEPIEHIUKYIISIPHOCT
U IIPSIMOM U
IUIOCKOCTH

https://www.yaklass.ru/https://resh.edu.ru/

28

29

30

Teopema o npsmoi
NEPIEHANKYJIIPHON
IJIOCKOCTH
TeopeMa o npsmoi
NEPIEHIUKYIIPHON
IJIOCKOCTH
TeopeMa o npsmoi
NEPIEHIUKYIIPHON
IJIOCKOCTH

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

31

[lepnenaukynsp u
HAaKJIOHHBIE:
paccTostHuE OT
TOYKH JI0
IIJIOCKOCTH,
paccTostHuE OT
psMOM 110
IUIOCKOCTH

https://www.yaklass.ru/https://resh.edu.ru/

32

[lepnenpukynsp u

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.
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https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/

33

HaKJIOHHBIE:
paccTostHUE OT
TOYKH JI0
IJIOCKOCTH,
paccTostHUE OT
IPSAMOM 110
TJIOCKOCTH
[lepnienqukynsp u
HAaKJIOHHbIE:
paccTostHUE OT
TOYKH JIO
IJIOCKOCTH,
paccrositHue oT
psMOM 10
MIJIOCKOCTH

edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

34

[Tepnenpukynsp u
HAaKJIOHHBIE:
paccTosiHuE OT
TOYKH 10
IIJIOCKOCTH,
paccTostHuE OT
IPSAIMOH 10
IIJIOCKOCTH

https://www.yaklass.ru/https://resh.edu.ru/

35

Vsl B
IIPOCTPAHCTBE: YOl
MEXAy IpsMOHN U
IIJIOCKOCTBIO

https://www.yaklass.ru/https://resh.edu.ru/

36

JIByrpaHHbIi yrod,
JIMHEWHBIN yrou

https://www.yaklass.ru/https://resh.edu.ru/



https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/

JIBYTPAHHOTO yIJla

37

38

39

40

41

42

JByrpaHHbIi yrod,
JIMHEVHBIN yroJ

JIBYTPAHHOIO yTJia
[TepnenaukynsipHOC
Th INIOCKOCTEH:
MIPU3HAK
MEePHEHIUKYISIPHOCT
U JIBYX TJIOCKOCTEU
[lepnien nuKkynspHOC
Th INIOCKOCTEH:
MIPU3HAK
MEePHEHIUKYISIPHOCT
Y JIBYX TJIOCKOCTEU
[lepnenaukynspHoc
Thb MJIOCKOCTEM:
MPU3HAK
MePHEHIUKYISIPHOCT
Y JIBYX TJIOCKOCTEU

TeopeMma o Tpéx
NEPIEHUKYIIIpax
Teopema o Tpéx
NEPIEHIUKYIIpax

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

43

44

Teopema o TpEx
NEePIEeHIUKYIIpax
KonTponbHas
pabora o Temam
"IlepieHIUKYISPHO

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/
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45

CTb MIPSIMBIX U
IUIOCKOCTeN" 1
"Vl MexIy
MPSIMBIMHU U

IUIOCKOCTSIMM"

ITonsarue
MHOT'OTpaHHUKA,
OCHOBHBIE JIEMEHTEI
MHOT'OTpaHHUKA,
BBIITYKJIbIE U
HEBBIYKJIbIE
MHOTOTPAHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA

https://www.yaklass.ru/https://resh.edu.ru/

46

[Mpusma: nN-yroapHas
npuU3Ma; TpaHu U
OCHOBAHHUS MTPU3MBI;
npsiMasi u
HaAKJIOHHAsSI TPU3MBI;
0OKOBas U ITOJHAS
MOBEPXHOCTh
TIPU3MBI

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.

edu.ru/

47

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napajuleJenunen u
€ro CBOMCTBa

https://www.yaklass.ru/https://resh.edu.ru/

48

[Mupamupa: n-
yroJibHasi MUpaMua,
rpaHu U OCHOBAaHUE

https://www.yaklass.ru/https://resh.edu.ru/
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49

50

o1

nUpamMu/Ibl; OOKOBast
Y TI0JIHAst
IIOBEPXHOCTH
IIUPAMHUJIBL;
IIPaBWIbHAA U
yCceuEHHas
nupamuia
[IpaBunbHBIE
MHOTOTPaHHUKHU:
HIOHSITHE
IIPABUJILHOTO
MHOTOTpaHHMKA;
IpaBWIbHAs [IpU3Ma
Y TIpaBUJIbHAS
UPAMHUJIA;
IIpaBWJIbHAA
TpEeyrojabHas
UpaMuIa U
MIPaBUIIbHBIN
TeTpa’ap; Kyo
IIpencrasnenue o
IIPABUJIBHBIX
MHOTOTpaHHHKAaX:
OKTasp, J0AEKad AP
Y UKOCAdIP.
Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIIBHO

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/
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52

53

TOYKH, IPSIMOH,
IUIOCKOCTH.
DJIeMEHTHI
CHMMETPHH B
nupamuaax,
napajulesienuIe1ax,
MPaBUITLHBIX
MHOTOI'PaHHHUKAX

Brruucnenue
3JIEMEHTOB
MHOTOTPaHHUKOB:
pé6pa, nuaronanu,
YIJIBI

[Tmomanas 60KOBOM
MOBEPXHOCTHU U
ITOJTHOM
MMOBEPXHOCTH
IIPSIMOM IPU3MBI,
ILIOIIAIb
OCHOBaHMH, TEOpEMA
0 00KOBOI
MMOBEPXHOCTHU
IIPSAMOM TIPU3MBI

https://www.yaklass.ru/https://resh.edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/

54

ITmomans OOKOBOM
MOBEPXHOCTHU U
MOBEPXHOCTHU
[IPaBUJILHON
NUpaMu/Ibl, TEOpEMa
0 IIoIaI OOKOBOM

https://www.yaklass.ru/https://resh.edu.ru/
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MMOBEPXHOCTH

yCE€UEHHOU
TUPaAMUJIBI
Konrtponbnas
55 pabora o Teme 1 1 0 https://www.yaklass.ru/https://resh.edu.ru/
"MHororpaHHukm"
56 [Tonsitre 06 06BEMeE 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
57 O0bEM TUpaMu/IbI 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
58 O0bEM upamMuIbl 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
59 O0bEM TUpaMu/IbI 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
60 O0BEM upamMuIbI 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
61 O0BbEM TPU3MBI 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
62 O06bEM TpU3MBI 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
63 O06BEM npu3MBbI 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
Kontponbnas
64 P 360"1:21 Ho Teme 1 1 0 https://www.yaklass.ru/https://resh.edu.ru/
"O0BEMBI
MHOTOTPaHHHUKOB"
IToBTOpEHME,
000011IeHNE
cucreMarmu3sanus
65 3HAHUMH. 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
[TocTpoenue
CeueHHi B
MHOTOT'paHHHKE
IToBTOpEHME,
66 00o01ieHne 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/

cucreMaTu3anusa
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67

68

3HAHMH.
Brrancnenue
PACCTOSIHUH: MEXITY
JIBYMSI TOYKaMH, OT
TOYKH JI0 IPSAMOM,
OT TOYKH JI0
MIJIOCKOCTH, MEXKTY
CKPEILIMBAIOIINMUCS
PSIMBIMHU

Hrorosas
KOHTpOJIbHAst paboTa

[ToBTOpEHHE,
000011IeHNE
CHUCTeMaTU3aLUs
3HAHUM.
Brrunciienue yrios:
MEXKY
CKPEIIMBAOIIUMHUCS
MPSAMBIMH, MEXITY
IpsIMOH U
IJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB,
YIJIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

68

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.
edu.ru/

https://www.yaklass.ru/https://resh.edu.ru/
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11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer
0

KonTpoibH
ble padoThI

IIpakTHYeck
ue padoTsl

JlaTa
H3y4YeHH
|

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsbl

Cdepa u map:
LCHTP, PaaNYC,
JHaMETP;
TUTOIIAb
MOBEPXHOCTHU
chepsl

https://www.yaklass.ru/https://resh.edu.ru/

B3anmuoe
pacroyio’keHue
cdepsl 1
TUIOCKOCTH;
KacareJbHast
TUTOCKOCTB K
cdepe; mIomaab
cdepbl
N300pakenue
cdepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa

Huwmmaapuyeckas
MMOBEPXHOCTb,
oOpa3yromue
LAJIMHIPUYECKOU
MMOBEPXHOCTHU, OCh
HWIAHAPUYECKON

https://www.yaklass.ru/https://resh.edu.ru/

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.e
du.ru/

https://www.yaklass.ru/https://resh.edu.ru/
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IMOBEPXHOCTH

Hunuaap:
OCHOBAHMS U
OokoBas
MMOBEPXHOCTb,
oOpa3yromias u
0Cb; IJI0Iab
OOKOBOII U
MTOJTHOH
MTOBEPXHOCTH

N3o6pakenue
LHWINHApA HA
IJIOCKOCTH.
Passéprka
LHWIAHApPA.
Ceuenus
WIAHAPA
(TII0CKOCTHIO,
MapajuIeIbHON
WIn
NEePIEHIUKYIISPH
o ocu
IHH]IPA)
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Konnueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHUYECKOM
MMOBEPXHOCTHU, OCh
Y BEpIIMHA
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KOHUYECKON
MMOBEPXHOCTH

Konyc:
OCHOBaHHE U
BEpIIIHMHA,
oOpa3yromias u
0Cb; IJI0Iab
OOKOBOII U
MTOJTHOH
MTOBEPXHOCTH

N3o6pakenue
KOHYyCa Ha
IIJIOCKOCTH.
Passéprka
koHyca. Ceuenus
KOHYyca
(TII0CKOCTHIO,
NapajuIeIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH
yepe3 BepIINHY)
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KoMmOunamus ten
BpaIleHus 1
MHOT'OTPaHHUKOB
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MHororpasHuk,
OTIMCAHHBIN
0K0JIO chephr;
cdepa, BucaHHas
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https://www.yaklass.ru/https:/resh.edu.ru/
https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
https://urok.apkpro.ru/https:/www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/
https://www.yaklass.ru/https:/resh.edu.ru/

B MHOT'OTpaHHHK
WJIHn B TCIIO
BpalllCHUA

12

ITousatue 06
00BEMeE.
OcHoBHBIC
CBOMCTBa
00BEMOB Tel
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O0BéM
UTHH]IPA,
KOHyca
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15

O0BEM mIapa u
Iomaab cheps
ITomoOHBIE TENA B
MIPOCTPAHCTBE.
CooTHomICHHS
MEXIY
IIOIIAASIMH
MMOBEPXHOCTE,
00BEMaMu
MOAOOHBIX TEI

https://www.yaklass.ru/https://resh.edu.ru/
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17

KoHntponbHas
pabora 1o Temam
"Tena Bpamenus"
u "O6bemsl Ten"
Bexrop Ha
IIJIOCKOCTH U B
MIPOCTPAHCTBE
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Y ceuéHHbIN
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19

KOHYC:
oOpasyromue u
BBICOTA;
OCHOBaHHMS U
OoKoBas
MMOBEPXHOCTh
Cnoxxenue u
BBIYMTAHHUE
BEKTOPOB

du.ru/
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YMHOXEHUE
BEKTOpa Ha YUCJIO
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21

Paznoxenune
BEKTOpa I10 TPEM
HEKOMIUIAHAPHBIM
BEKTOPAaM.
[IpaBuno
napajuiesenumena
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22

Pemenne 3amauq,
CBSA3aHHBIX C
IIPUMEHEHNUEM
MIpaBUJI AEUCTBUI
C BEKTOpaMu
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23

[IpssMmoyronbHas
cUCTeEMa
KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTOpA.
IIpocreiimue
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3aga44 B
KOoOopAuHaTax

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB
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25

Breraucnenue
YIJIOB MEXIY
Hp?[MI:IMI/I nu

MIIIOCKOCTSIMU
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Koopaunarno-
BEKTOPHBIN METOJI
MIPU PEIICHUN
T€OMETPUUYECKHIX
3aaq
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KoHnTponsHas
pabora 1o Teme
"BexTops! u
KOOpJUHATHI B
pocTpaHcTBe"
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[ToBTOpEHUE,
00o0011IeHne u
CUCTEMaTH3aIus
3HAHUM.
OcHoBHBIE
¢burypsl, GpaxThl,
TEOpEeMBbI Kypca
TUTAHAMETPUHI
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30

[ToBTOpEHHUE,
0000111eHNE U
CHCTEMAaTH3alHs
3HAHWH.
OCHOBHEBIE
¢burypsl, GpaxThl,
TEOpEeMBI Kypca
MJIAHUMETPUHU

IToBTOpEHUE,
0000111eHUE U
CHCTEeMaTH3aIus
3HaHUHU. 3amaun
IJITAHUMETPUHU U
METOABI UX
peuieHus
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[ToBTOpEHUE,
000011IcHIE U
CHCTEMAaTHU3alHs
3HaHu#. 3ama4un
MJITAHUMETPUHU U
METOObI UX
peuieHus
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[ToBTOpEHUE,
000011IeHHE U
CHCTEMAaTHU3alHs
3HAHUH.
OcHoBHBIC

¢burypsl, GpaxThl,
TEOpEMBI Kypca
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CTEpEOMETPUU
Hrorosas

33 KOHTPOJIbHAS
pabora
[ToBTOpEHUE,

34 0000111eHNE U
CUCTEeMAaTH3alIHs
3HAHUU

OBILEE
KOJIMYECTBO
YACOBIIO

I[TPOT'PAMME

34
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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