AHHOTALUSA
K paboueii mporpamMme no reoMeTpuu
Yposenb oopazoBanusi COO
IIpoduiabr yHuBepcaJbHbIH

YpoBens 00yueHusi 6a30Bblii

Haspanue
npeaMeTa/Kypca

feomeTtpua

Kinaccnl

10-11

Koau4yecTBo yacon
(o0mmee, Mo KJIaccam)

102

Kparkas
XapaKTepHCTHKA

Kypca

Lenb:

Passutb

Nlornyeckoe mblwneHune, Gopmupyemoe npu nsyyeHmn obydatowmmmcs
NOHATUIMHbBIX OCHOB FEOMETPUU U NOCTPOEHUMN LLEMOYKMN IOFNMYECKUX
YyTBEPXKAEHNN

B XOA€e pelleHnsa reoMeTpuYeckmnx 3asay,

HayLIMTb BblABUTaTb K ONPOBEPraTb
rmnoTe3sbl HeENOCPeACTBEHHO NCNONIb3YHOTCA NPU peeHnn 3a4a4
eCcTeCTBeHHOHay4YHOro uymnkna, B 4aCTHOCTU U3 KypcCa ¢M3MKM.

dopmnpoBaTb HaBbIKK
OPUEHTMPOBATLCA B NPOCTPAHCTBE TaK KaK 3TO UrPaeT CYLLECTBEHHYIO PO/b
BOBCeX 061acTAx AeATe/IbHOCTM YenoBeKa

HayunTb pveHTaLmsa YeoBeKa BO BPEMEHM
npeobpasoBaHMA 4ENCTBUTENBHOCTU.

OnepupoBaHune NPOCTPAHCTBEHHbIMMU
obpasamun ob6begmHAET pa3Hble BUAbI Y4eOHON U TPYLOBOM AeATENbHOCTH,
ABNAETCA OAHUM M3 NPOPECCUOHANBHO BaXKHbIX KA4YecTs, MO3TOMY

aKTyasibHa 334a4a $OPMUPOBAHMA Y 0BYYaIOLLMXCA NPOCTPAHCTBEHHOTO
MbILL/IEHUA KaK Pa3HOBMAHOCTU 06Pa3HOro MbIlWNEHMA — CyLLECTBEHHOMO
KOMMOHEHTa B NOArOTOBKE K NPaKTUYECKOMN AeATeIbHOCTM N0 MHOTUM
HanpaBAEHUAM.

Oo6pa3oBaTtenbHbIe
TEXHOJIOTHH,
HCMOJIb3yeMble B
00yuyeHuH

TexHonorus npobaemHoro obyyeHus

TexHonormsa GopMMPOBaHMNA YHUBEPCANbHbIX y4eBHbIX AENCTBU
TexHOMI0rMA OUEHKMN AOCTUXKEHMA NAaHUPYEMbIX 06pa3oBaTesbHbIX
pe3ynbTaToB

TexHoN0rnA PasBUTUA KPUTUYECKOrO MbIlNEHMA

TexHonorus obyyeHnn B COTPYAHNYECTBE: KOMaHAHaA U rpynnosan paboTa

Metoasl u GopMbI

MeToabl: CI0BECHbIE, HarNAAHbIE, MPAKTUYECKME, NPObAeMHOro obyyeHus
®opmbl: ppoHTaNbHAA, FPYNNOBas, UHANBUAYAbHASA




CTpykTypa Kypca

FeomeTpua coaepXuT Tembl: MpAMbIe M MIOCKOCTU B MPOCTPAHCTBE
MHororpaHHukM Tena BpalLeHuma

DopmMbI KoHTposibHan paboTa
NMPOMEKYTOYHOM

arrecTauuu

YuyeoHuk FeomeTtpua ATaHacaH 10-11 (6a3a)
DJIeKTPOHHbIE http://school-collection.edu.ru
o0pa3oBaTesbHbIE https://math-ege.sdamgia.ru
pecypcbl http://alexlarin.net

http://www.ege.edu.ru/
http://www.reometpusa
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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
a0CTpaKIMii, COOTHOIIEHHH PEAJIbHOIO0 M HWIACAIBHOTO, XApaKTepe OTPAKEHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HAaNpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MNPHU PEHIEHUH 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHajJbHOro ObITHSA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJA0HKEHHST 00pa3oBaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ciM B JajbHEWIeM 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 kJaccax siBisitOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS 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 OCHOBHBIMH TIOHSITHSAMH 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 COJIEPKAaHHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPACloO3HaBAaTh IMPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
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 00pa3oB M  33Jad HA  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoOBHbBIE cozeprkaTelibHble 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 CPEHEro 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBJIISJIOCH MOCIEA0BATENILHO M TIOCTYNATENBHO, €
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAUICIABHBIE W IEPIECHANKYISIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIpP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHTBl MHOTOTPAHHUKA, BBITYKIIbIE
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpPaBUIIbHAS TPEYroyibHash MNHUpaMuAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapajuiesienunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON 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

Tesia Bpalmenus

HunmuHapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxenue cepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOWIECTBA, MPEACTABICHHEM 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.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCEHCHHE MAaTeMAaTHUCCKUX 3HAHWK JJI pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos oobydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAY TIOHATHIMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHSI U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHHIH;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOIIPOC U JJIs PEIICHUS 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pElIeHHs  3aJaud,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATH 11€JIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHU I,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmaus, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOM 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 OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBIACHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTriia; JMHEWHBIM Yroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

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

Pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TpU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Permatp 3a1aun Ha HaXOXKICHUE TEOMETPUUYCCKUX BEIMYMH MO 00pasiaM min
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXIy MPSIMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh reomeTpuueckue (HaKTbl Ui PEUIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

IIpuBOOUTHE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaAJIbHbIC
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

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

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

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

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

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

Bb4ucasTe COOTHOLICHHUS] MEXIY IJIOMIAIASIMU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



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

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

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLIECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
Poccuiickas
1 BBenenue B ctepeoMeTpuio 10 SMICKTPOHHAI IHIKOIA
https://resh.edu.ru/
Poccniickas
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 3JIeKTPOHHAs MIKOA
[TapannenbHOCTb NPSAMBIX U MJIOCKOCTEN https://resh.edu.ru/
Poccuiickas
3 HepHeH,Z[I/IKyJI}IpHOCTB NpAMBIX U 12 JJIEKTPOHHAS ILIKOJIa
IJIOCKOCTEH https://resh.edu.ru/
Poccniickas
4 VYTrubl MeXAy NPAMBIMU U TUIOCKOCTSIMHU 10 1 SMCKTPOHHAA IIKOIA
https://resh.edu.ru/
Poccuiickas
5 MHororpanHuKu 11 1 HICKTPOHHAA ILKOIA
https://resh.edu.ru/
Poccniickas
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 SMCKTPOHHAA IHKOIA

https://resh.edu.ru/




7 IloBTOpEHME: CEUEeHMUs], pACCTOSHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

Poccuiickas
OJICKTpOHHAs IIKOJIa
https://resh.edu.ru/




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypchl
Poccuiickas anexTpoHHas
1 Tena BpauieHus 12 mkoua https://resh.edu.ru/
Pocculickas 351eKTpOHHas
2 OGBEMBI Ten 5 1 wkoua https://resh.edu.ru/
Pocculickas 351eKTpOHHas
3 BexTopbl ¥ KOOPJAMHATEI B IPOCTPAHCTBE 10 1 kona https://resh.edu.ru/
. TosTopenue, 0GoGienwe, , . Poccuiickas anexTpoHHas
CHCTeMATH3AMAL SHAHMH mkosa https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue

n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl
OCHOBHbIE IOHATHUSL CTEPEOMETPUU: TOUKA, Poccuiickas
npsimMasi, I0CKOCTh, IPOCTPAHCTBO. AJIEKTPOHHAs 1IKOJIa
[IpaBuiia U300paKeHUsT HA PUCYHKAX: 1 https://resh.edu.ru/
M300paxeHusl MII0OCKOCTEH, MapaljieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
Poccuiickas
[TonsiTHst: mepecekaronrecs MIOCKOCTH, 1 3JIEKTPOHHAs! IKOJIA
NIEPECEKAIOIINECS IIPsIMasi U IMJIOCKOCTh https://resh.edu.ru/
Poccuiickas

[TonsTHs: nepecekarouecs MIOCKOCTH, 1 SIIEKTPOHHAs! IIKONIA
nepecekarommecs npamas 1 rmiI0CKOCTb https://resh.edulru/
3HaKOMCTBO C MHOTOI'paHHHKAMHU, Poccniickas
M300paxeHre MHOTOTPaHHUKOB Ha 1 SMCKTPOHHA LIKOIA
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTE)KAX https://resh.edu.ru/
HauanpHble cBeieHUS 0 KyOe U mupaMu/ie, Poccniickas
ux pa3BeépTku U Mozenu. CedeHus 1 SMCKTPOHHAT LIKOMA
MHOTOPAHHHKOR https://resh.edu.ru/
HavanbHbie cBesieHUs 0 KyOe U TUpaMHu/Ie, 1 Poccuiickas

ux pa3BépTku U Mozenu. CedeHus

QJICKTPOHHA MIKOJIa




MHOI'OIrpaHHUKOB

TToHsaTHE 00 aKCHOMATUYECKOM

https://resh.edu.ru/

Poccuiickas

7 MOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI SMCKTPOHHA LIKOIA
CTEPEOMETPUU U CIEACTBUS U3 HUX https://resh.edu.ru/
[TonsiTrie 06 akCHOMaTHYECKOM Poccniickas

8 MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI AJIEKTPOHHAS IIKOJIA
CTEPEOMETPHUH H CIEJCTBHUS U3 HUX https://resh.edu.ru/
[TonsiTHE 00 AKCHOMATUYECKOM Poccuiickas

9 TIOCTPOEHNH CTEPEOMETPHH: aKCHOMBI SJCKTPOHHA LIKOIa
CTEpEOMETPUU U CIEACTBHS U3 HUX https://resh.edu.ru/
[TonsiTHE 006 AKCHOMATHYECKOM Poccricxas

10 MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI AJIEKTPOHHAS IIKOJIA
CTEPEOMETPHUH H CIIEJCTBHS U3 HUX https://resh.edu.ru/
B3anMHOE pacniosiokeHue NpsIMbIX B Poccuiickas

1 IIPOCTPAHCTBE: NIEPECEKAIOIINECS, 3JIEKTPOHHAs LIKOJIA
napajuielibHbIe U CKPEIIUBAIOIIHECS https://resh.edu.ru/
psIMbIE
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEHN B Poccuiickas

12 NPOCTPAHCTBE: MapaJlIeIbHbIE TPSMBIC B AJIEKTPOHHAS IIKOJIa
IPOCTPAHCTBE; MapaJIeTbHOCTh TPEX https://resh.edu.ru/
MPSIMBIX
[TapannensHOCTh MPSMBIX U TUIOCKOCTEH B Poccniickas

13 npoctpancTse: [lapamienbHOCTh IPSMON 1 AJIEKTPOHHAS IIKOJIA
IOCKOCTH https://resh.edu.ru/

14 VYIuIBI ¢ COHANPABICHHBIMUA CTOPOHAMH Pocculickas




QJICKTPOHHAA MIKOJIa
https://resh.edu.ru/

Poccuiickas
15 VYron Mexay NpsSMbIMU B IPOCTPAHCTBE SMCKTPOHHA LIKOIA
https://resh.edu.ru/
Poccuiickas
16 Yron Mexay NpsSIMbIMU B IPOCTPAHCTBE AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
Poccuiickas
17 [TapannenbHOCTD MIOCKOCTEH: 3JIEKTPOHHAs! LIKONIA
nmapanjiciIbHbIC IIIOCKOCTHU https://resh_edulru/
Poccuiickas
18 CBoiicTBa mapayyIeIbHBIX TIOCKOCTEH AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI Poccniickas
19 Ha TJIOCKOCTH: TETpa’ap, KyoO, SJICKTPOHHAA HIKOJIA
MapaTeNenumen https://resh.edu.ru/
Poccuiickas
20 [TocTpoenue ceuenumii SMCKTPOHHAT LIKOMA
https://resh.edu.ru/
Poccuiickas
21 [TocTpoerue cedeHuit SJICKTPOHHAA HIKOJIA

https://resh.edu.ru/




KonTponpHas padora o Teme "IIpsimbie

Poccuiickas

22 MJIOCKOCTH B IIPOCTPAHCTBE. DJICKTPOHIAA HIKOIA
ITapajenbHOCTD NPAMBIX M INIOCKOCTEH" https:/iresh.edu.ru/
[lepneHAUKyYISIPHOCT MPAMOUN U Poccntickas

23 IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSMbIE B DJICKTPOHIAA HIKOIA
HpOCTpaHCTEE https://resh.edu.ru/

Poccuiickas

24 [IpsiMble mapasenbHbIe U 3JIEKTPOHHAS IIKOJIa

NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH https://resh.edu.ru/
Poccuiickas

o5 [IpsimMble mapasnienbHbie U 3JIEKTPOHHAS IIKOJIa

NEPIEHAUKYIISAPHBIE K IITIOCKOCTH https://resh.edu.ru/
Poccuiickas

26 [Ipu3Hak neprneHauKyISIPHOCTH IPSMON U AJIEKTPOHHAS IITKOJIa

IUTOCKOCTH https://resh.edu.ru/
Poccuiickas

97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U SIEKTPOHHAS IIKOJIA

TUIOCKOCTH https://resh.edu.ru/
Poccuiickas

28 Teopema o npsAMON NEPIIEHAUKYISIPHON AJIEKTPOHHAS IITKOJIA

TUTOCKOCTH https://resh.edu.ru/
Poccuiickas
29 Teopema o mpsiMON MEPIECHANKYISIPHON DIIEKTPOHHAS [ITKOJIa

IIJIOCKOCTH

https://resh.edu.ru/




TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHOU

Poccuiickas

30 JIEKTPOHHAS LIKOJIA
IUIOCKOCTH https://resh.edu.ru/
[IepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE Poccntickas

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT DJICKTPOHHA IHOa
HpAMOI 0 IIOCKOCTH https://resh.edu.ru/
[lepnenukynsip ¥ HaKJIOHHBIE: PACCTOSTHUE Poceuiickas

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHAE OT AJIEKTPOHHAS IIKOJIA
HpAMOi 10 TTOCKOCTH https://resh.edu.ru/
[TepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE Pocentickas

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT SJCKTPOHHAT IKOa
HpAMO#i 70 MTOCKOCTH https://resh.edu.ru/
[lepneniuKynsip ¥ HaKJIOHHBIE: PACCTOSHUE Poceutickas

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT ANIEKTPOHHAS IIKOJIa
HpSAMOTi 10 TIOCKOCTH https://resh.edu.ru/

Poccuiickas

35 VYTIIBl B IPOCTPAHCTBE: YrOl MEXKAY DIIEKTPOHHAS [ITKOJIa

NPSIMOH | TTIOCKOCTBIO https://resh.edu.ru/
Poccuiickas

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj AJIEKTPOHHAS IITKOJIA

JIBYTPaHHOTO yTJIa https://resh.edu.ru/
Pocculickas
37 JIByrpaHHbIN yToJ, JMHEHHBIA YToJl DIIEKTPOHHAS [ITKOJIa

JBYTPAHHOIO yIJla

https://resh.edu.ru/




[IepnieHAUKYIAPHOCTD INIOCKOCTEN:

Poccuiickas

38 MPU3HAK TEPICHIUKYISIPHOCTH ABYX SMCKTPOHHAS LIKOIA
S — https://resh.edu.ru/
[leprieHANKYASIPHOCTD IJIOCKOCTEI: Poccniickas

39 MIPU3HAK NEPIIEHIUKYISIPHOCTH IBYX SMCKTPOHHA LIKOIA
IOCKOCTE https://resh.edu.ru/
[IepnieHAMKYIAPHOCTD INIOCKOCTEN: Poccriicxas

40 MPU3HAK MEPICHIUKYISIPHOCTH JIBYX AJIEKTPOHHAS IIIKOJIa
IOCKOCTEI https://resh.edu.ru/

Poccuiickas
41 Teopema o Tpéx meprneHANKYIIpax SJICKTPOHHAA LIKOJIA
https://resh.edu.ru/
Poccuiickas
42 Teopema o TpEx mepHneHANKYISIpax AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
Poccuiickas
43 TeopeMa 0 TpEX nepneHAUKYIIApax SJICKTPOHHA LIKOMA
https://resh.edu.ru/
KoHnTtponbHast pabota mo Temam Poccuiickas

44 "I[lepieHANKYIAPHOCTD MPSIMBIX U SIIEKTPOHHAS IIKOJA
wiockocTei" v "YTIIbl MeXTy IPSIMBIMU U https://resh.edu.ru/
IJIOCKOCTSIMU"

IToHATHE MHOTOIrpaHHUKA, OCHOBHBIE Pocculickas
45 3JIEMEHThl MHOTOTPAHHUKA, BBIITYKJIbIE U AJIEKTPOHHAS ILIKOJIa

HEBBIITYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA




MHOI'OrpaHHHUKa

[Tpusma: nN-yronpHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAKJIOHHAS

https://resh.edu.ru/

Poccuiickas
AJICKTPOHHAS IIIKOJIa

46 IPU3MbI; OOKOBas U IOJIHAS IIOBEPXHOCTh https://resh.edu.ru/

TIPU3MBI
Poccuiickas

47 Iapannenenunern, Hp?[MOYTf)JILHLIﬁ 3JIEKTPOHHAS LIKONA
napaujicicnuiea 1 €ro CBOMCTBa https://resh_edulru/
[Tupamupaa: N-yroiapHas MMpaMua, TPaHH U Poccuiickas

18 OCHOBAHME MTHUPAMHUJIbI; OOKOBAs ¥ MMOJTHAS 3JIEKTPOHHAS IIKOJIa
MOBEPXHOCTh MTMPAMHU/IbI; IPABUIIbHAS U https://resh.edu.ru/
yCedE€HHas MUpAMUIA
[TpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSTHE Poccuiickas
NPaBUJIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS AJIEKTPOHHAS IITKOJIA

49 npu3Ma U MpaBUIbHAS TUPAMUJIA; https://resh.edu.ru/
npaBUJIbHAS TPEYroJbHas MUpaMua u
MIPaBUJIBLHBIN TETpadap; KyO
[IpencrasieHne 0 MPaBUIBHBIX Poccniickas

50 MHOTOTPpaHHHUKAX: OKTAdIp, TOJCKAdIP U SMCKTPOHHA LIKOIa
HKOCAID. https://resh.edu.ru/
CummeTpHs B IPOCTPAHCTBE: CHMMETPUS Poccuiickas
OTHOCHTEJIBHO TOYKH, MPSMOH, TJIOCKOCTH. AJIEKTPOHHAS IITKOJIA

51 DJeMeHThl CHMMETPUH B MUpaMHIax, https://resh.edu.ru/
napaiesienuneax, MpaBUIbHBIX
MHOTOTpaHHHKaX

59 Brrunciienne 31eMeHTOB MHOTOTPaHHUKOB: Poccuiickas

pé06pa, TuaroHau, yribl

SJICKTPOHHAs IIKOJIa




[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA b

https://resh.edu.ru/

Poccuiickas
AJICKTPOHHAS IIIKOJIa

53 . .
OCHOBaHHI, TeopeMa 0 OOKOBO https://resh.edu.ru/
MIOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomanaps 60KOBO MOBEPXHOCTU U Poccuiickas
MOBEPXHOCTH TPABWILHOW TUPAMUJIBI, JIEKTPOHHAS IITKOJIA
54 P p p p
TEeopeMa O IUIOIIaa OOKOBOM MOBEPXHOCTH https://resh.edu.ru/
YCEYEHHOM MUPAMUIBI
Poccuiickas
"MHororpaHHUKH" https://resh.edu.ru/
Poccuiickas
56 [TonsTHE 00 00BEME HJICKTPOHHA LIKOMA
https://resh.edu.ru/
Poccuiickas
57 O0BEM THPaMUIBI QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
Poccuiickas
58 OGBEM THpaMuIBI AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
Poccuiickas
59 OGbEM THpaMuIHI AJIEKTPOHHAS IITKOJIA
https://resh.edu.ru/
60 O0BEM TUpPaMHUTBI Poccuiickas
p




QJICKTPOHHAA MIKOJIa
https://resh.edu.ru/

Poccuiickas
61 OGBEM mpU3MEI AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
Poccuiickas
62 OGBEM mpu3MBI AJIEKTPOHHA IIKOJIa
https://resh.edu.ru/
Poccuiickas
63 OGBEM mpU3MEI ANEKTPOHHAS IIKOJIa
https://resh.edu.ru/
Poccuiickas
64 KonTponbsHnas padora mo teme "O0BbEMBI 3JIEKTPOHHAs! IKOJIA
MHOTOIPaHHHUKOB" https://resh.edu.ru/
[ToBTOpeHNE, 060OIIEHNE CHCTEMATH3AIINS Poccutickas
65 3HaHul. [locTtpoeHue ceyennii B SMCKTPOHHA LIKOIa
MHOTOTPAHHHKE https://resh.edu.ru/
[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS Poccuiickas
3HaHWH. Beruncinenne pacCTOAHMIM: MEXIY JJIEKTPOHHAS 1IKOJIa
66 JIBYMsSI TOYKaMH, OT TOYKH JI0 TIPSMOM, OT https://resh.edu.ru/
TOYKH JI0 TJIOCKOCTHU, MEXKTY
CKPEIMBAOIIIUMUCS MPSMBIMH
Pocculickas
67 Hrorosast koHTpOIBHAsS paboTa

SJICKTPOHHAs IIKOJIa




[ToBTOpenue, 006001IeHNE cucTeMaTH3alus
3HaHUW. BeIuncClieHUE yIiI0B: MEXIAY

68 CKPEIIHUBAIOIIUMUCS MIPSIMBIMU, MEKITY
IPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXKY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://resh.edu.ru/

Poccuiickas
QJICKTPOHHAs IIKOJIa
https://resh.edu.ru/




11 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypen
Poccuiickas
Cdepa n wap: HeHTp, paanyc, Inamerp; 1 3IIEKTPOHHAS IIKOJa
ILIOIIA/Ib IOBEPXHOCTH Chepsl https://resh.edu.ru/
B3aumHoOe pacronoxenne cepsl n Poccniickas
IUTOCKOCTH, KacaTeIbHasI INTOCKOCTh K 1 SJICKTPOHHAS HIKOIA
chepe; mwiomas chepsi https://resh.edu.ru/
Poccuiickas
N306pakenue cepsl, 1apa Ha 1 SIIEKTPOHHAs! IIKONIA
miockoctd. CedeHus mapa https://resh.edu.ru/
[nnuHapudeckas NOBEPXHOCTb, Poccuiickas
oOpa3yroIye HUIMHIPUYECKON 1 ANIEKTPOHHA IIKOJIa
MOBEPXHOCTH, OCh IIMJIHHIPUUSCKON https://resh.edu.ru/
MTOBEPXHOCTHU
Hununapap: ocHoBaHUS U OOKOBas Poccuiickas
MMOBEPXHOCTh, 00pa3ymoIas 1 och; 1 AJIEKTPOHHAS IIKOJIa
UTOIIa b OOKOBOM M MOTHOMN https://resh.edu.ru/
MTOBEPXHOCTHU
N300paxkeHne NUIMHAPA HA MIIOCKOCTH. Poccuiickas
PaszeépTka unnmuuapa. CedeHus MUIMHIpA 1 AJIEKTPOHHAS ILIKOJIa

(TITOCKOCTHI0, MapaljieNIbHOM UiTu
MEPIEeHIUKYIAPHON OCH LIMIUHAPA)

https://resh.edu.ru/




KoHnunyeckas noBepxHOCTb, 00pa3yromye

Poccuiickas

7 KOHUYECKOW MOBEPXHOCTH, OCh U SMCKTPOHHAS LIKOIA
BEpIIMHA KOHUYECKOU MTOBEPXHOCTH https://resh.edu.ru/
Konyc: ocHOBaHuE U BepIIMHA, Poccnickas
8 oOpa3syromas 1 0Ch; IO, OOKOBOU H SJICKTPOHHAS HIKOIA
[TOITHO# MTOBEPXHOCTH https://resh.edu.ru/
VYceu€HHbIil KOHYC: 00pa3yroIme u Poccniickas
9 BBICOTa; OCHOBaHUS U OOKOBast 3JIEKTPOHHAS IIKOJIa
[TOBEPXHOCTH https://resh.edu.ru/
N300pakeHre KOHyca Ha TIOCKOCTH. Poccuiickas
PaspépTka konyca. CeueHusi KoHyca 9JIEKTPOHHAS IITKOJIA
10 (MI0CKOCTBIO, TTApaIICIIbHOM https://resh.edu.ru/
OCHOBAHHIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEpIINHY)
Poccuiickas
1 KomOuHanwst ten BpameHus u 5IEKTPOHHAS IIKOMA
MHOTI'OrpaHHHUKOB https://resh.edu.ru/
MHororpanHuK, OMCaHHBIA OKOJIO Poccniickas
12 cdepsl; cdepa, BMcaHHAS B AJIEKTPOHHAS IIKOJIa
MHOTOTPaHHUK WM B TEJIO BPAMICHUS https://resh.edu.ru/
Poccuiickas
13 [Tonsatue 06 06béme. OCHOBHBIE JIEKTPOHHASI LIKOMA
CBOHCTBa 0OBEMOB Tl https://resh.edu.ru/
. Poccuiickas
14 O06bEM IUIMHIpa, KOHYCa

SJICKTPOHHAs IIKOJIa




https://resh.edu.ru/

Poccuiickas
15 O06bEM mapa u wionaab chepsl SMCKTPOHHA LIKOIA
https://resh.edu.ru/
[Tono6HbIe Tena B MPOCTPAHCTBE. Poccrrcxas
16 CooTHoIIEHNS MEX 1y IUIOIAIMU AJIEKTPOHHAs IIKOJIa
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI https://resh.edu.ru/
Poccuiickas
17 KonTponbnas padota o temam "Tena 3JIEKTPOHHAS LIKONA
BpatieHus" 1 "O0bemsl Ten" https://resh.edu.ru/
Poccuiickas
18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE AJIEKTPOHHAS IITKOJIa
https://resh.edu.ru/
Poccuiickas
19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB SMCKTPOHHA LIKOIa
https://resh.edu.ru/
Poccuiickas
20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 SNCKTPOHHAA IIKOA
https://resh.edu.ru/
Paznoxenune Bektopa 1o Tpém Poccniickas
21 HEKOMITJIAaHAPHBIM BekTopaM. [IpaBuio AJIEKTPOHHAS IITKOJIA
mapanenenuena https://resh.edu.ru/
22 Pemenue 3agay, CBA3aHHBIX C Poccuiickas




IIPUMEHEHUEM IIPABUII JCHCTBUH C
BEKTOpPaMH

HpﬂMOYFOJ'IBHaﬂ CHUCTEMA KOOpAMWHAT B

QJICKTPOHHAA MIKOJIa
https://resh.edu.ru/

Poccuiickas

23 npoctpanctse. KoopanHatel BeKTOpa. SNCKTPOHHA IIKOIA
. https://resh.edu.ru/
[Ipocreiimue 3aaun B KOOpAUHATaX
Poccuiickas
24 VYron mexay Bektopamu. CKasipHOe 3JICKTPOHHAs! LIKOJIA
MPOU3BEICHNE BCKTOPOB https://resh.edu.ru/
Poccuiickas
o5 Brruncnenue yrioB Mex 1y NpsSIMbIMU U 3JIEKTPOHHAS LIKONA
IJIOCKOCTAMU https://resh.edu.ru/
Poccuiickas
26 KoopanHaTHO-BEKTOPHBIM METO MPH 3JIEKTPOHHAs! IKOJIA
pPEIHICHUN TCOMETPUYCCKHUX 3a/1aq https://resh_edulru/
Poccuiickas
97 KonTtposnsHas pabora o Teme "BekTopbl JEKTPOHHAS 1IKONA
¥ KOOP/IMHATBI B POCTpaHCTBE" https://resh.edu.ru/
IToBTOpenue, 0000IIEHNE U Poccuiickas
28 cucrtemaTtusanus 3HaHuii. OCHOBHBIE BIIEKTPOHHAS IIKOJA
burypsl, hakThl, TCOPEMBI Kypca https://resh.edu.ru/
TUTAHUMETPUHI
IToBTOpenue, 0000IIEHNE U Poccuiickas
29 cucreMaru3anus 3HaHuii. OCHOBHbBIE AJIEKTPOHHAS IIKOJIA

¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://resh.edu.ru/




[ToBTOpeHUEe, 06001IeHNE 1

Poccuiickas

30 cucTeMaTH3anus 3HaHUH. 3aa4un 1 SJICKTPOHHAs LIKOIA
IUTAHUMETPUH U METOJIbI UX PEIICHHS https://resh.edu.ru/
[ToBTOpEeHME, 0000IIEHNE U Poccntickas

31 cUcTeEMaTH3anys 3HAaHUN. 3a1a4yun 1 SJICKTPOHHAS HIKOIA
IUIAHUMETPUHU M METOJIBI MX PEIICHHS https://resh.edu.ru/
[ToBTOpEeHME, 00600IIEHNE U Poccuiickas

39 cucremaTu3aius 3Hanui. OCHOBHEIE 1 AJIEKTPOHHAS IIKOJIA

UTYpHl, (PAKThI, TEOPEMBI Kypca https://resh.edu.ru/
yp P yp
CTEPEOMETPUH
Poccuiickas
33 HroroBast KOHTpOJIbHAS paboTa 1 SMCKTPOHHA LIKOMA
https://resh.edu.ru/
Poccuiickas

34 [ToBTOpenue, o6o0IIeHNE U 1 SIEKTPOHHASI LIKONA

cucreMaTrui3anus 3HaHUH https://resh.edulru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

Hunaktuyeckue matepuanisl. 10, 11 knaccel (aBrop b.I'.3uB)
Camocrositenbabie padoTsl 10,11 kmacest (aBTop M.A. MueHckast)
KonTtpomnsubie padbothl. 10 -11 knaccel (aBTop M.A. Nuenckas)

IToypounsie pazpadotku. 10 — 11 knaccel. (aBTopsl C.M. CaaksiH,

B.®.byty30B)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POI, Yun.py






