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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOTO YpPOBHS s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIHA POCCHICKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTUsa oOOyvarommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOM MAaTEMaTUYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTeMaTHUYECKON HayKO! SIBJIEHUI U IIPOIIECCOB PeaIbHOr0 MUPA, MECTE TEOMETPUU
B CUCTEME HayK U pOJIM MaTEMaTHUECKOTO MOJICIMPOBAHMS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMUMBIX I aJalTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOCHUH LIEMOYKHU JTOTHUECKUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00BbEIUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 Tpo(decCHOHATBbHO BaXHBIX KAauecTB, IMOATOMY akKTyajbHa 3ajlaya
dbopmupoBaHus y oOOydaromMxXcsi MPOCTPAHCTBEHHOTO  MBINLIEHUS  Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — 00I11eoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJODKEHHUS  O0pa3oBaHUA  TIO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOy4YaronMxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MATEMAaTUYECKUE YMEHHUS, CBSI3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyaMM  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BAKHEWIIMX MATEMATHMYECKMX MOJEIAX, MO3BOJIAIOIIMX ONHMCHIBATH U
U3y4aTh pa3Hbl€ SABJICHUS OKPY>KAOLIETO MUPAa;

e (opmMupoBaHMe yMEHHs pacno3HaBaTb Ha YepTexax, MOJCISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSMH O
MHOTOTPAaHHHUKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOMCTBAMH;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIeHUS  OCHOBHBIX  THUIOB  3aj]ay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEIJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIMXCH,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIILUICHHUS;



e (opmupoBaHHe (PYHKIHMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBIECHUS T€OMETPUUECKUX OHITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX XU3HEHHBIX CUTYyalUsX U IPU U3YYECHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENHN, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar Uil peleHus  IPAaKTHUKO-OPUEHTHUPOBAHHBIX  3aj]ad,
UHTEPHPETUPOBATH U OLICHUBATh NOJYYEHHbBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpEleNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4almxcs B Kypce CTepeOMETPUN ITPOBOJUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHUE
IIPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3znanue oOpa3a NIpPOBOAUTCA C ONOPOM Ha HAIJISIHOCTb, a
ONEpUPOBAHUE 00pPa30M — B YCIOBUSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHuororpanHukn», «lIpstMbIe U IIITIOCKOCTH B IMTPOCTPAHCTBE», «Tena BpauieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUsl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YNIbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reometpun oTBOAUTCSA 2 yaca B Heaeno B 10 knacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
miockocTel. IIpocrelimme npocTpaHCTBEHHbBIE (PUTYpPHI HA IJIOCKOCTU: TETPAadp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPAMOH JI0 IMIIOCKOCTH, MPOEKLHMsI (PUTYphI Ha IIIOCKOCTh. IleprnenauKynspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMUIbI; IPABUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUU B MUPAMHUIAX, TAPAIIIEIENUIIEIAaX, IPABUIIbHBIX
MHOT'OTPaHHHKAX.



Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Tpu3Msl. [Inommaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
wionaau yceu€Huoi nupamusl. [lonarue 06 o0béme. O6bEM mUpaMubl, IPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW TMOBEpPXHOCTU. L{UMuHIOp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAJh MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwMHApa (MapaJuIeIbHO U MEPIICHIUKYJISIPHO OCH), CEUCHHS KOHYCca
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIIMHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKalSpHOE MNPOU3BEICHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[I/IHaTHO-BCKTOpHHﬁ
MCTO/J IIpHU PCIICHUH I'€COMECTPUUCCKUX 3aa4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU Tp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapona;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HaHHUS B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTHBHOCTD); (PU3MUYECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIBHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3aaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HMCCIEHOBATEIbCKYIO AEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
ucciedo08amenbeKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OMpEeNeNICHUs]  MOHATHH; yCTaHABIMBAaTh CYIIECTBEHHBIH  MPH3HAK
KJaccu(ukanmy, OCHOBaHUSA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MAaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3H U
npoTuBOpeurs B (aKTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHUS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,



e JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3aKITIOYCHH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BHIOMpPATh HaWbOOJee MOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJIE30BaTh BOIMPOCHI KaK HCCIEAOBATEIHCKUN MHCTPYMEHT IO3HAHUS;
dbopMyIHpOBaTh BOIPOCH], (PUKCHUPYIOIIUE TPOTHBOpPEUHE, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOKHOE PA3BHTHE IPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHopMaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IIMCBMEHHBIX TEKCTaxX, AaBaTh MOSICHEHUS M0 XOAY PELICHUS
3a/1a4yi, KOMMEHTUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHNsl; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaIbHOM
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPJAUHUPOBATH CBOM JEUCTBUS C IPYTUMU YJIC€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU IO3HABAaTEIbHOM pediaeKcuu Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ysbTara
pELIEeHNs] MaTEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELIECHNUHN 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HAXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (MMHUpaMuIa; MpU3MAa,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHHUS IS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OnepupoBaTh MOHSATUSMU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METOJ CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aNITOpPUTMAM, TIPUMEHSISI W3BECTHBIC AHATMTUYCCKUEC METOIbI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHHUUA MEXKITY JTBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permars 3aaun Ha HaXOXKICHHE TEOMETPUIECCKUX BEIMYUH MO 00pas3am Win
aITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMIUMHUCS ~TPSIMBIMH, MEXIy TNPSIMOA M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Breruncnarh 00bEMBI M TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKTY TIIOIIAIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOIBKO IIAr0B PEIICHHUs], €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MCCIEAOBaTh IOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh NOHATUAMH: MWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
MUJIMHAPUYECKON MOBEPXHOCTH; IIMJIUHIP; KOHUYECKas TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
1apOBOM CEKTOP.

Beruncnare 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
T€OMETPUYECKUX TeJ C TPUMEHEeHUuEM (hopMmy.

OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMTUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTypax, NPEJICTABICHHYIO Ha YEpTEXKaxX U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO MapaJUICICIUIICAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpuueckue GakThl AJIs PEIICHUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3agauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW H
HAXOKJEHUE FEOMETPUUYECKHUX BEJIIMYMH 0 00pa3laM WM alropuT™Mam, IPUMEHsS
W3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTHL NpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKu CHOPMYIMPOBAaHHOW MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
bubnnoreka IIOK
1 Brexettite B cTepeometpitio 10 https://m.edsoo.ru/1c209e37
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuotexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
[lepnieHIUKYNSPHOCTD MPSMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
4 VYTriel MeXAY NPSIMBIMU U TNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nuoreka [IOK
> MrororparHHKi1 1 L https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
6 06 9 1
DEMBL MEOTOTPAHITHIOR https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1 brbmmorexa LTOK

https://m.edsoo.ru/1c209e37

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 )


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/mn KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
bu6nuoreka [IOK
1 T 12
et Bpatierit https://m.edso00.ru/1c209e37
. bu6mmoteka [IOK
2 OOnEmbt Ten > L https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
[ToBTOpeHME, 0000MIIECHNE, 7 1 bubnnoreka IIOK
cucTeMaTH3allis 3HaHUH https://m.edsoo.ru/1c209e37

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n

Tema ypoka

OCHOBHBIE TIOHSTHSI CTEPEOMETPHH:
TOYKA, MPsIMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX:
M300paXeHUS IIOCKOCTEH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CEepeIMHbI OTpPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIOMIUECS
psiMast U MJI0CKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IEPECCKAIOIIUCCA
npsaMasd U 1mI0CKOCTb

3HaKOMCTBO C MHOI'OTPaHHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha POSKIIMOHHBIX
yepTexax

HavansHbie cBeneHNs 0 Kyde u

NUpaMHIe, X Pa3BEPTKU U MOJEIIH.

CeueHnst MHOTOIpaHHUKOB

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/aecc77cd

bubmuorexa [JOK
https://m.edsoo.ru/2d8a9c99

bu6mmoreka [JOK
https://m.edsoo.ru/db685e73

bu6mmoreka [JOK
https://m.edsoo0.ru/a63959ed

bu6mmorexa [IOK
https://m.edsoo0.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

10

11

12

HavansHbie cBeieHNS 0 KyOe u
MUpaMHUIe, UX Pa3BEPTKH U MOJICIIH.
CeueHusi MHOTOTPaHHHKOB

IlonsiTe 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBUS U3 HUX

[TonsATHe 06 akCHOMAaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHHH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3anMHOe pacnonokeHue npsMbIx B
IIPOCTPAHCTBE: MIEPECEKAIOIINECS,
NapauIeIIbHbIE U CKPEINBAIOIINECS
MpsIMbIE

[TapannenpsHOCTH NPSIMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
MapajuieabHbIE IPSMbIC B
MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX MPSAMBIX

bubmuoreka [JOK
https://m.edsoo.ru/3d8ffd32

bubmuoreka [JOK
https://m.edsoo.ru/Occ5c4fe

bubmuorexa [JOK
https://m.edsoo0.ru/239¢c8ch4

bubmuorexa [JOK
https://m.edsoo.ru/65c6b106

bu6mmoreka [JOK
https://m.edsoo.ru/258fc245

bu6mmoreka [JOK
https://m.edso0.ru/1a2520f6

bu6mmoreka [JOK
https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

13

14

15

16

17

18

19

20

21

22

23

[TapamienpHOCTH IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannensHOCTD NPSIMOM U
IJI0CKOCTH

VYIIIBI ¢ COHAINIPABIEHHBIMU
CTOPOHaMU

VYros Mexy NpsSMbIMU B
IIPOCTPAHCTBE

Yron Mexay npsMbIMU B
MIPOCTPAHCTBE

[TapamienbHOCTB IIOCKOCTEN:
napajuJiesIbHble INIOCKOCTU

CBoiicTBa napaieNbHbIX
IIJIOCKOCTEN

[Ipocreiilne NpoOCTPaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPAdIP,
KyO, mapaienenumne;

[Toctpoenue ceuenui

[ToctpoeHue ceuenuit

KonrtponsHas pabora no teme
"[Ipsimble M TUIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IJIOCKOCTEMN"

IlepnieH IUKYIAPHOCTD NPSIMOM U
IIJIOCKOCTH: TIEPIICHIUKYJIIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

bubmuoreka [JOK
https://m.edsoo.ru/ee1d19b9

bubmuoreka [JOK
https://m.edsoo0.ru/9f4071b9

bubmuoreka [JOK
https://m.edsoo.ru/fe733862

bu6mmoreka [IOK
https://m.edso0o.ru/2935a9a0

bu6mmorexa [IOK
https://m.edsoo.ru/2e18f255

bubmuorexa [JOK
https://m.edsoo.ru/e504d656

bu6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [JOK
https://m.edsoo.ru/9a0a9e56

bu6mmoreka [IOK
https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

24

25

26

27

28

29

30

31

32

33

34

[IpsiMble apasienbHele U
NEPIECHIUKYJIIPHBIE K IIJIOCKOCTH

[IpsiMble apasenbHele U
NEPIEHIUKYISIPHBIE K INIOCKOCTH

[Ipu3Hak neprneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIPSIMON U TUIOCKOCTH

Teopema o npsamon
MEPIECHANKYISIPHOMN MIIIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISPHON IIIOCKOCTH

Teopema o npsamon
MEePIEHANKYISIPHON TIJIOCKOCTH

[IepneHuKynsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT MPSMOH 10
IJIOCKOCTH

IlepnieHqUKyIsAp U HAKIIOHHBIE:
paccTosHUE OT TOYKH [0 IJIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

[lepnieHqUKyISAp U HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

IlepnieHquKyIsAp U HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,

bubmuoreka [JOK
https://m.edsoo.ru/0ac11c95

bu6mmoreka [IOK
https://m.edsoo.ru/ba545966

bubmuorexa [JOK
https://m.edsoo.ru/f85bfc46

bu6mmorexa [IOK
https://m.eds00.ru/79165d15

bubmuoreka [JOK
https://m.edsoo.ru/635c5087

bu6mmoreka [IOK
https://m.edsoo.ru/bd3745f8

bu6mmoreka [IOK
https://m.edso0.ru/7d18834b

bu6mmoreka [JOK
https://m.edsoo.ru/33c477d3

bu6mmoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [JOK
https://m.edsoo.ru/a5b7b8e3

bu6mmoreka [IOK
https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

35

36

37

38

39

40

41

42

43

44

paccTostHue OT NPSIMOU 10
IJIOCKOCTH

VYIuIbl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JIBYTPAHHOTO yIJia

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOIO yIJIa
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU
JIBYX TJIOCKOCTEH
[lepnieHIMKYIAPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIIPHOCTU
JIBYX TIJIOCKOCTEH

IlepnieH IMKyYIAPHOCTD MIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU
JIBYX TIJIOCKOCTEH

Teopema o Tpéx nepneHANKYIsIpax
Teopema o Tpéx nepneHAUKYIsIpax

Teopema o Tpéx nepneHANKYISIpax

KonrponsHas pabota no remam
"IlepneH IUKYISIPHOCTD NPSAMBIX U
mockocteil”" n "Yriasel MexXIy
NPSAMBIMH U TIJIOCKOCTAMH"

bu6mmoreka [IOK
https://m.edsoo.ru/6b61b2b4

bubmuorexa [JOK
https://m.edsoo.ru/5fa0b3ce

bu6mmorexa [IOK
https://m.edsoo.ru/c7c777ed

bubmuorexa [JOK
https://m.edsoo.ru/ec3e2da3

bubmuorexa [JOK
https://m.edsoo.ru/ed9e2a8e

bu6mmoreka [IOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

bu6mmoreka [JOK
https://m.edsoo.ru/52188a7d

bu6mmoreka [JOK
https://m.edso0o.ru/9f246736

bu6mmoreka [JOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

45

46

47

48

49

50

51

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMas U
HaKJIOHHasl IPU3MBbl; OOKOBas U
IIOJIHAs TIOBEPXHOCTD IIPU3MBI

[Tapamtenenunen, NpsAMOYTOJIbHBII
NapajuleIenuIe]] U €ro CBOMCTBA
IIupamuza: N-yrosibHas nupamuaa,
I'pPaHu ¥ OCHOBaHHE MHUPaMU/IbI;
OO0KOBas U MOJIHAs TOBEPXHOCTh
MUpaMU/JIbl; IpaBUJIbHAS U
yced€HHas MUpamMuIa

[IpaBriIbHBIE MHOTOIPaHHUKH:
IIOHATHUC IMPABUIIBHOI'O
MHOTI'OrpaHHUKaA; IIpaBUJIbHAA
IIpru3Ma 1 IpaBuJIbHAasd NUpaMuaa,
IIpaBUJIbHAS TPEYTOJbHas IUpaMuIa
U TIPAaBUWJIbHBINA TETpa’p; Kyo
[IpencraBnenue o MpaBUIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
NOJEKa’Ap U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B TUPAMUJIAX,

bubmuoreka [JOK
https://m.edsoo.ru/2d24e873

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmoreka [IOK
https://m.edsoo.ru/8a7be683

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

bubmuorexa [JOK
https://m.edso0o.ru/074c8865

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55

56

57

58

59

60

61

napajuieJenumneax, npaBUiIbHbIX
MHOTOTpaHHUKAX

Brrunciienue 3nemMeHToB
MHOTOTPaHHHUKOB: p&Opa,
JTMArOHaJ, YIJbl

[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSAMOM
MIPU3MBI, TUTOIIAh OCHOBAHUM,
TeopeMa 0 OOKOBO OBEPXHOCTU
IIPSIMOM IPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBLHOM
MUPaMUIBI, TEOpPEMa O TIIOMIATH
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTUPAMU/IBI

KonrtponbHas pabora no Teme
"MHoOrorpaHHuKu"

[TonsTue 06 00BEME
O0BEM TUpaMUIBI
O6bEM upaMuIbl
O6bEM upaMuIbl
O6bEM upaMuIbl

O0BEM npu3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

bubmuorexa [JOK
https://m.edso0.ru/37d84157

bubmuorexa [JOK
https://m.edsoo.ru/5603e30b

bu6mmoreka [JOK
https://m.edsoo.ru/a95f5c04

bu6mmoreka [JOK
https://m.edsoo.ru/7ad0020b

bu6mmoreka [JOK
https://m.edso00.ru/235171b3

bu6mmoreka [JOK
https://m.edsoo.ru/f47dfefd

bu6mmoreka [JOK
https://m.edsoo.ru/79c¢10312

bu6mmorexa [IOK
https://m.edsoo.ru/2faadc3f

bu6mmoreka [IOK
https://m.edso00.ru/79853608



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608

62

63

64

65

66

67

68

O06BEM IPU3MBI

O06BEM IPU3MBI

KounTponbhas pabota no teme
"OO0BEMBI MHOTOTPaHHHUKOB"

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HaHU.
[Toctpoenue ceueHuii B
MHOTOI'paHHUKE

[ToBTOpenue, 0600IICHNE
CUCTEMATHU3ALMS 3HAHHUM.
Beluncnenue paccTossHAN: MEXY
IBYMsI TOUKaMH, OT TOYKH J10
IIPSAMOM, OT TOYKH J0 IIJIOCKOCTH,
MEXIYy CKPEIIUBAIOUMUCS
IPSIMBIMU

Hrorosas KOHTPOJIbHAA pa60Ta

IToBTrOpenue, 0600IIEHNE
cucremMaTu3auus 3HaHuil. Pezeps

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/1e053890
bu6mmoreka [IOK
https://m.edsoo.ru/482d3f51
bubmuoreka [JOK
https://m.edso0.ru/28a6573c

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [JOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.edso0.ru/56765e8b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

napasulebHON WIn
MEePIECHANKYIISIPHON OCH
HUJTUHIPA)

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
Jlj;-n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue II/I[:;:CHI/ISI :)Ig:a[;?:;fenbnme
padoThbI padoTbI pecypen

Cdepa u map: ueHTp, paaunyc,

JMaMeTp; TUIOMIAIb TOBEPXHOCTH 1 bubmorexa HOK
https://m.edso00.ru/0341bc2b

cdepbl

B3auMHoe pacnonoxxenue chepbl

1 TJIOCKOCTH; KacaTeabHas 1 bu6mmoreka [IOK

IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43

chepnl

N3o0paxkenue cdepsl, mapa Ha 1 bubnuotexa [JOK

miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2

[{unuHIprYeckas MOBEPXHOCTb,

00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK

MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1

[IUTHHIPAYECKON TTIOBEPXHOCTH

[{unuHIp: ocHOBaHMS U OOKOBas

MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bu6mmoreka [JOK

TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216

MTOBEPXHOCTH

N300paxeHne nUINHApPA HA

IockocT. Pa3sépTka mumuHapa.

CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bu6mmoreka [JOK

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
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14

15

Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

Konyc: ocHOBaHue U BepIMHa,
00pa3yroias 1 OCh; IJIOMIA/b
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
VYceu€HHbII KOHYC: 00pa3yolue u
BBICOTA; OCHOBaHUSA U OOKOBas
MIOBEPXHOCTh

N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.
Ceuenus koHyca (IIJI0OCKOCTBIO,
rapasuieIbHON OCHOBAaHHMIO, U
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

KomOunamus ten BparieHus u
MHOTOTPAaHHUKOB

MHororpaHHuK, ONMCaHHbIN
okono cepsr; chepa, BucaHHAS B
MHOTOTPaHHUK WJIH B TEJIO
BpalllCHUS

TTousartue 00 00béMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEII

O0béM UIMHIpa, KOHYCA

O06BEéM mapa u miomaas cheps

bubmuoreka [JOK
https://m.edsoo.ru/c94ba09b

bubmuoreka [JOK
https://m.edso00.ru/897dd3b2

bubmuorexa [JOK
https://m.edsoo0.ru/1468bab3

bubmuorexa [JOK
https://m.edsoo.ru/Obdelbe8

bu6mmoreka [JOK
https://m.edsoo.ru/3cef10e5

bu6mmoreka [JOK
https://m.edso0.ru/0b136158

bu6mmorexa [IOK
https://m.edsoo.ru/26a03fb7

bu6mmorexa [IOK
https://m.edso00.ru/5513d87b

bu6mmoreka [IOK
https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIICHUS MEXTY TUIOIIAISIMA
MOBEPXHOCTEH, 00BEMaMHU
IMOAOOHBIX TEN

KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "OObeMbI

n

TCJI

Bekrtop Ha miockocT U B
MIPOCTPAHCTBE

Cno’XKeHHE ¥ BRIUMTAHHUE BCKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

Pa3znoxxeHne BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio napamienenumnena

Pemenue 3a1ay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

Yroa Mexay BEKTOpamH.
CkansgpHO€E MPOU3BENECHNE
BEKTOPOB

Beluncnenue yrios Mex1y
MPSIMBIMU U TJIOCKOCTSIMH
IIpssMmoyronbHas cucrtema
KOOpJIMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.

bubmuoreka [JOK
https://m.edsoo.ru/810cfleb

bubmuoreka [JOK
https://m.edsoo.ru/4a33a8ab

bubmuorexa [JOK
https://m.edsoo.ru/5caefclb

bubmuoreka [JOK
https://m.edsoo.ru/23f4f089

bubmuorexa [JOK
https://m.edsoo.ru/dee379eb

bu6mmoreka [JOK
https://m.edsoo.ru/a28fd74e

bu6mmoreka [JOK
https://m.edsoo.ru/5a827900

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4

bu6mmorexa [IOK
https://m.edsoo.ru/8efbe78e

bu6mmoreka [JOK
https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/48db7058

IIpocreiimme 3aauu B

KOOpAMHATaxX
KoopanHaTHO-BEKTOPHBIN METO,
o I/IpiH_IGHI/II/I reOMef HYECKUX ’ 1 Bubmuorexa LIOK

PHP p https://m.edsoo.ru/d3alfe30
3a7a4
KoHTtponbHas pabora 1mo Teme
"BeKTOphl 1 KOOPAUHATHI B 1 1 Bubmuorexa LIOK

P " P https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE

IToBTOpEHME, 0000IICHUE 1

cucTeMaTu3alus 3HaHUM. bubnuorexa [JOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU

[ToBTOpEHME, 0000IICHUE 1

CHCTEMATU3ALMS 3HAHUH. bu6mmoreka [IOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU

[ToBTOpenue, o6o0IIEHNE U

cHUCTeMaTH3allys 3HaHWi. 3a1auu 1 bu6mmoreka [IOK
IJIAHUMETPUHU U METObI UX https://m.edso00.ru/7491efeQ
peleHus

bubnnoreka [JOK
Wrorosast KoHTpoOJbHASA paboTa 1 1 1

https://m.edsoo.ru/ec24dfc2

[ToBTOpenwme, 0600IIEHNE 1

CHCTEMATHU3ALIMS 3HAHUH. bu6mmorexa [IOK
OcHoBHbIE GUTYPBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUHU

[ToBTOpEeHmE, 0600IICHUE 1 bubnnoreka [HOK

cucTtemMaTusanus 3HaHuil. Pezeps https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97

bubmuorexa [JOK

34 Pesepn 1 https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 3 0


https://m.edsoo.ru/f465d10e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Maremarnka: ajaredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
['eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
['eoMeTtpusi. YHUBEpCaIbHBIA MHOTOYPOBHEBBIN cOOpHUK 3a1a4, 10-11 kmacce

/W.B. Slmenko, C.A. IllectakoB /Mocksa "IIpocsernienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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