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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMsi OO0YCJIOBJIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METalpeJIMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUNA O CYIIHOCTH U IPOUCXOKJIECHHH I€OMETPUYECKHX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO0 M HJAEaJIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYE€CKOW HaYKOU SIBJIEHUM U MPOLIECCOB PEAIBHOI0 MUPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIM MAaTEMaTHYECKOI0 MOJIEIUPOBAaHUS B HAYYHOM IIO3HAHUH U
B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS yUallluXCsl, a
TAK)K€ KauyeCTB MBINIJICHUS, HEOOXOJAUMBIX [UIsl aJanTalid B COBPEMEHHOM
o0111ecTBe.

I'eomerpust sBisieTcs: OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCUHUIUIMH €CTECTBEHHO-HAYYHON HAIPaBJIECHHOCTH, TaK U T'YMaHUTAPHOM.

Jlornyeckoe MblUieHHe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI€ pEeUIeHUS T€OMETPUYECKUX 3a/lady, YMEHHE BBbIJIBUTATb U OMNPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS IPU PEIICHUM 3a7a4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHE OPUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPAXKEHUS OKPYKAIOLIEr0 MHUpPA, YCJIOBHE YCIIEIIHOTO INO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpa3zamu 00beIUHSET pa3Hble BUJIbI yUEOHOUM U TPYAOBOU ACSITENbHOCTH, IBISETCA



OJIHUM H3 TPO(PECCHOHATBHO BaXKHBIX KadecTB, IMOATOMY akKTyajbHa 3a/ada
dbopMupoBaHuss |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JESATEIHHOCTU 110 MHOTUM HaIPaBICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHMM U  JACUCTBUM, crHeuu(uuHbIX
r€OMETPUH, BO3MOXKHOCTH  YCIICUITHOTO  MPOAODKEHUS  o0pa3oBaHUs IO
CHEIHUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
0oOy4JaroImMxcs CpeHEN IIKOJIBI, HE WMCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYIHECHUN
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKUE YMEHUs, CBI3aHHBIE CO
CHEeM(PUKON TeOMETPUN M HEOOXOUMBIE IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3Toro, oHM NMEIOT BO3MOKHOCTh H3y4UTh T€OMETPHIO OoJiee TiIy0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUYECCKHUX 3HAHUSX B
po¢eCCUOHATILHON JIeATEIbHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (hopMupoOBaHHE MTPEICTABICHNUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK
0 BOXHEUIINX MAaTEeMAaTHUYECKUX MOJCIISIX, TO3BOJISIONINX OMHCHIBATh H
M3y4aTh pa3HbIC SABICHUS OKPYXKAIOIIETO MUPA;

e (opMupoBaHME YyMEHHs pAaClO3HABaTh Ha 4YepTeXax, MOJENAX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPaICHUS;

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHuE  yMEHHS  TPOBOJUTHL  HECJOXKHBIE  JOKa3aTeIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e Pa3BUTHE MHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaIOIIUXCS,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEIHCKIUX YMEHUH, KPUTHIHOCTH
MBIIIJICHUS;



o (opmupoBanue QyHKIIMOHATILHOW I'PaMOTHOCTH, PEJIEBAHTHONU I'€OMETPUU:
YMEHHE PACIIO3HaBATh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKU3HECHHBIX CUTYaLUAX U IPU U3y4YCHUU
ApyruxX  y4eOHBIX  NPEIMETOB, MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEN, (OPMYJIMPOBATh UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENH, IPUMEHATh OCBOCHHBIM TI'€OMETPUUYECKHI
anmapar  Jud  peuleHus IIPAaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH I1OJyUYEHHBIE PE3YJIbTATHI.

OTnuYuTEenbHON OCOOEHHOCTBIO MPOTrPaMMBbl SIBJISIETCSl BKJIIOUYEHHE B KYpC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yYEHHUs 3a1a4, PEIIacMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAaHMsI, U OIpeneIEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBILIJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YYECHHIO IIPEIMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATENIbHOCTA. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUNU Y
y4YalIUXCs B Kypce CTEPEOMETPUM MPOBONUTCS 3a CUET PELIECHUS 3a/1a4 Ha CO3AaHUE
IPOCTPAHCTBEHHBIX O0pa30B W 3a/Jady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3znanue oOpaza TPOBOJUTCS C ONOPOM HA HArJISIHOCTH, a
ornepupoBaHue 00pa3oM — B YCIOBUSAX OTBJIEUEHHUS OT HAIJISIAHOCTH, MBICJIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO COJICPKAHMUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOPIAMHATHI B IIPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUMN
pacrnpenensercs He TOJIbKO M0 COAEepKaTeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHus
Ha ypOBHE CpPEeJHEro oo1iero oopa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHMSI paboyedl MporpaMMbl, pacupeAesi€HHbBIM [0 TrojaM O0O0y4eHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MpPEeJICTaBICHUM OO0ydarolmuxcs, paciupss U
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 yaca B Henento B 10 kmacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a Ba roja ooydyenus - 102 yueOHbIx daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MpsSMBIX B MPOCTPAHCTBE: INEPECEKAIOLINECH,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpbHOCTh MNpPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMAapajulesibHbIE TMpPsSMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; MNapAJLIEIbHOCTh MPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpSIMbIMU B HPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJlIENbHbIE TIOCKOCTH; CBOMCTBA MAPAIIIENbHBIX
wiockocted. [IpocTteiiine npocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH: TETPadJIp,
KyO, mapaiesenume/i; HIOCTpPOCHUE CEUCHHM.

[lepnieHIUKYJIAPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMbIC B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCThIO;  JIBYIPAHHBIA  Yroj, JIMHEWHBIM yroja JBYTPAHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MJIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepneHaAuKyIspHOCTb
IJIOCKOCTEN: MPU3HAK MEPIECHANKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
NEPIEHINKYJIISAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAHHUS MPHU3MBI; IpAMas ¥ HAKJIOHHAs MPHU3MbI, OOKOBas H
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHUE MUPaMUIbl; OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMUIbI; TPaBUIIbHAS U
yCeu€HHas nupamuga. OJIEMEHTbl MNpu3Mbl W nupamuiabl. [IpaBuibHBIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IPU3MaA U
MpaBWIbHAS THUPAMUJA; MPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTasp,
noJeKka3ip u ukoca’ap. CeyeHust npu3Mbl U TUPAMHUJIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B TUpaMUIaX, HapajulesIeUIe1ax, IPaBUIbHbIX
MHOI'OTPaHHHKAX.



Brerunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHalid, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOW MOBEPXHOCTHU MPSIMOM TMPU3MBIL,
TJI0IA]Ib OCHOBAHHUM, TeOpeMa 0 O0KOBOM OBEPXHOCTH MPSMOU mpu3Mel. [momanmp
OOKOBOM ITOBEPXHOCTH U TIOBEPXHOCTH IPABUJIBHOM NHPaMHUIbLI, Teopema o
miomaau yceuéHaou nupaMubl. [lonstue 06 00béMe. OObEM MUPaMUIbI, TTPU3MBI.

[TonoOuple Tena B mpocTpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX TEJl.

11 KJIACC

TeJia BpaleHust

HunuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW ToBepXHOCTU. Llunuuap: ocHoBaHUS W
OOKOBasi TMOBEPXHOCTb, oOOpasyrolias M OCh; IUIOHAAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroniue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI moBepXHOCTH. KOHyC: OCHOBaHUME U BEpIlMHA, 00pa3yrolas
U OCb; TIJIOIIA/Ib OOKOBOMU 1 MOJHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yroniue
U BbICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCT.

Cdepa u map: UeHTp, paguyc, IUAMETpP; IUIOIIAJb MOBEPXHOCTU CREpBHI.
B3auMHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
IJI011a1b CEepHI.

N3obpaxeHnue Ten BpaileHus Ha TUIOCKOCTU. Pa3BEépTka IUIMHIpA U KOHYCA.

KoMOuHanuu e BpalieHus 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMIMCAHHBIN
okoJ10 cpepsl; cdepa, BIMCAaHHASE B MHOTOIPAHHUK, WU TEJIO BPAILICHHUS.

[Tousarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. TeopeMa 00 00béMe
OpSIMOYTOJIFHOTO Tapajuienenuneaa u ciueactsus u3 He€. OO0bEM HUIMHApA,
KoHyca. O0BEM 1mapa u miomaas cepsol.

[lonobHbie Tena B mnpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMK OTOOHBIX TETI.

Ceuenus munHApa (mapauiesIbHO U NEPHEHANKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasuieIbHOE OCHOBAHMIO M MPOXOSALIEE YEPE3 BEPLIMHY), CEUCHHUSI 11apa.

BekTOpbl U KOOPANHATHI B POCTPAHCTBE

Bekrop Ha mockocty U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agay, CBSA3AaHHBIX — C
IIPUMEHEHUEM IIpaBWJ JEUCTBUM C BekTopamu. I[IpsmoyronpHas cucrema
KoopauHat B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocreimme 3amaun B
KOOpJAMHATax. YTos Mexay Bekropamu. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.



Beruuciienue yriioB Mexay OpsIMbIMHA M TJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PEIICHUU TEOMETPUUECKUX 3a]ay.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCTOJIb30BAHUIO ATUX JOCTIKCHUN B JPYrUX HaykaxX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a]1a4, PELIEHU, paCCYyXACHHI; BOCIPUUMUYHBOCTHIO
K MaTEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NHUTaHHE, COATaHCHPOBAHHBIM PEKHM 3aHATHH H
OTJIbIXA, peryiisipHas Gu3ndecKasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBLHON JEATENBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYHIy, OCO3HAHWUEM ILIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  TpPOPECCHOHATBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu W Ppeaqnu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEeMaTHYECKOMY OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKCHUH BCEH >KM3HU; TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ]a4 MaTEMAaTUYECKOW HAIIPaBICHHOCTH.

IK0JI0rHUecKoe BOCIIUTaHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHUECKON KYJIBTYphl, TOHUMAHUEM BIHMSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBLHOU
cpedpl, OCO3HAHHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKHX IMpooJieM;
OpHUEHTaIlMeld Ha MPUMEHEHHE MaTEeMaTHYECCKUX 3HAHUW JIS penieHus 3ajad B
00J1aCTH OKPY’KAIOIIEH Cpebl, TUNTAHUPOBAHUS ITOCTYITKOB U OLICHKH UX BO3MOYKHBIX
MOCJICACTBUM JUISI OKPYIKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT'0 TO3HAHUSI:

c(hOpMHUPOBAHHOCTbIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHA M 3HAYUMOCTH JJIs Pa3BUTUS IMBWIM3ALUM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU M MaTeMaTH4YECKOW KYJbTYpOW Kak CpEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID U HCCIEAOBATENBCKYIO JESITEIHHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSHUS IMPOTPAaMMBI YIEOHOTO MpeameTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
OelcmeusiMuY, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OCUCTNEUMU.

1)  Vuusepcarvnvie  noznasamenvHuvle  Oelicmsus, — 0becneuusarom
Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYECCO8 00yUaAloOWuUxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowezo  Mupa,  NpUMeHeHue  J02UYECKUX,
uccie008amenbeKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue a1eiicTBU:

e BBISBIIATh U XaPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUICCKUAX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTY MOHATUSIMH; (HOPMYITHPOBATH
OTIpENICICHUs]  TOHSATWUH; YCTAHABIMBATh  CYIIECTBCHHBIM  MPU3HAK
KIaccu(uKanyyu, OCHOBAaHWS Il OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHbIE M OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSX;
npeajgaratb KpUTEPUH JUTsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNI;



e JleNaTh BBIBOJABI C HCIIOIH30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
NPUBOJIUTh TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh crocoO perieHUs y4dyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATEIBLHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciearoBarebcKue 1eiicTBUA:

e HCIOJb30BAaTh BOMPOCH KaK HCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCHl, (UKCUPYIOIIUME MPOTUBOpEUHE, MpoOIeMy,
yCTaHaBIMBaTh  HUCKOMOE W  JIaHHO€, (OpMHPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIICPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4E€CKOTO
0o0beKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIy
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATHL 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEJAEHHOTO HAOJIIOJACHUS, MCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH NeOUIUTH HHGOPMAIIHMH, TAHHBIX, HEOOXOAMMBIX JIJIsI OTBETA HA
BOIIPOC U JIJIs pELICHUS 3a]1a4u;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHATM3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, TIPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKAmMUGHble  Oelicmsus,  0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4arOUUXCHL.

OO0menue:

e BOCIPUHUMATH U (POPMYJIIMPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU
U [eNIAMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX U MUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJYy PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTaT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIeMbl, perraeMoil 3aJ1a4u, BRICKA3bIBATh MJICH, HAIICIICHHBIE HA MIOMCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJNIOTa, OOHAPYKUBATh Pa3lIMYME U CXOJCTBO TO3UIUH; B
KOPpEeKTHOU (hopme hopMyIMpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATH  pE3yibTaThl  pEUIEHUA  3aJauyd,  DKCIEPHUMEHTA,
UCCJIeIOBAaHUS, POEKTa; CAMOCTOSATEIHHO BEIOUPATh (POpMAT BBICTYILICHUS
¢ Y4€TOM 3aj1au MPE3eHTAINU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBo:

NOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON Y UHIMBUIyaIbHOU
paboThl MpU penieHuM Y4eOHbIX 3aJlay; MPUHUMATh LeJb COBMECTHOMU
JESITEbHOCTH, IUIAHUPOBAaTh  OpPraHM3allMl0  COBMECTHOM  paboThl,
pacupenensiaTh BUAbBl padOT, IOTrOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYNIOBBIX (hopMax padboThl (00CYKIeHUs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOI 4YacTb pabOThl U
KOOPJUHUPOBATH CBOM JACHCTBUS C APYTMMU UJIEHAMU KOMAH/Ibl; OLIEHUBATh
KauecTBO CBOEro BKJIaJa B OOMMHA MOPOAYKT MO  KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUS.

3) Yuueepcanvuvie pecynamusnsie deticmaus, obecneuusarom ¢popmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3aa4H, BBIOMpaTh CIIOCO0 pelieHus
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM
UH(pOpMALIHH.

CaMOKOHTPOJIb:

BIAJICTh HaBBIKAMU II03HABATEIbHOM pedieKcuH Kak OCO3HaHUs
COBEPILIACMBIX JIEUCTBUI U MBICIMUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yibTarTa
pelIeHns MaTeMaTUYeCKOU 3a1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [IPY PELLICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
JaHHBIX, HAWJAEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LEIU M YCIOBUSM, OOBACHSATH
IPUYUHBI JTOCTUKEHHSI WIM HEIOCTUIKEHHS PE3YJIbTATOB JESITEIbHOCTH,
HaxXOJIUTh OIHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KIJACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMAs], IIIOCKOCTb.

[IpyMeHATP aKCHOMBI CTEPEOMETPUH W CIEACTBUS W3 HUX IIPU PEIICHUU
reOMETPUUECKUX 3a1a4.

OnepupoBath NOHATHIMU: MAPATIIETBHOCTh U MEPIEHIUKYIIIPHOCTD MPSAMBIX
Y IJIOCKOCTEMN.

KnaccudunmpoBaTe B3aMMHOE pACIOIOKEHHE TMPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHSITUSIMH: ABYTPAHHBIA YTroJl, TPAHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO YIJa; rpajycHas Mepa
JIBYI'PAHHOTO yTJIA.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, [TPAaBUIbHBIM MHOIOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MHUpamMujia; IMpU3Ma,
IOpSIMOYTOJIbHBIN MapaieNnenumnes, Kyo).

KnaccudummpoBarh ~ MHOTOTpaHHUKH, BbIOWpAss ~ OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHUKHW; TPABWIbHbBIE
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIICIbI ).

OnepupoBath NOHATUSAMHU: CEKYIAs IIJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH NPUHLIUIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/ CJIEJIOB.

CrpouTh ce€ueHHMS] MHOTOTPAHHHUKOB METOAOM  CJIEJIOB,  BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemiate 3a7aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEITMYUH O 00pa3lam WiH
aJrOpUTMaM, NPUMEHSS W3BECTHbIC AHAJUTUYECKUE METOAbl IIPU PELICHUHU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 HA BBIUYHCIIEHUE PACCTOSHUN MEXKAY IBYMS
TOYKAMHU, OT TOYKM JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILHUBAIOIIUMUCS MTPSMBIMH.

Pemiate 3a7aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH 0 00pa3lam WiH
aNrOpuTMaM, MPHUMEHSS W3BECTHBIC AHAIUTHYECKHE METOAbl NPU PELICHUU
CTAaHJAPTHBIX ~MATEMATHYECKMX 3aJa4 HAa  BBIYMCIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIIMMHUCS TPAMBIMH, MEXIYy TMPAMOA M IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruucnarh 0oObEMBI U TIIONIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
NUpaMmuaa) c IpUMEHEHUEM (POPMYJT; BBIYUCISITH COOTHOIIEHHS MEXY ITOIIAIIMH
NOBEPXHOCTEH, 00bEMaMM MO I00HBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B MPOCTPAHCTBE, IEHTP, OChb U
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPIPETHUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha YepTekax U
PHUCYHKaX.

[TpumeHsaTh reoMeTpudeckre GakThl 1T PEIICHUS CTEPEOMETPUYSCKHX 3a]1a4,
IPeNOoJIaraoIIuX HECKOIBKO IaroB PEIIeHHs, €CIIH YCIOBHS MPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpuMmeHaTh TpOCTEHIMEe TpOrpaMMHBIE CpPEICTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKHX 3aad.

[IpuBOUTE TpPUMEpPHl MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B TPHUPOIE H
YKU3HH, PaCIiO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONMYyYCHHBIC 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATh pPEaJIbHBIC
CUTyalldl W TIPUMEHATh H3yYEHHBIC TOHATHSA B TPOIECCE IOHMCKA PEIICHUs
MaTeMaTH4YeCKd C(HOPMYJIUPOBAHHON TPOOIEMBI, MOJACIUPOBATh pPeabHbBIE
CUTyalluh Ha s3BIKE TEOMETPHUH, HCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX IMOHATHIA M TEOPEM, aIrapara aareOpsl; penarh
IIPAKTUICCKUE 3a/1a49H, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITHMYUHH.

11 KIIACC

OnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[THHIPUYECKON TOBEPXHOCTH; IMIIMHIP; KOHMYECKast TOBEPXHOCTh, 00pa3yromIne
KOHMYECKOH TTOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaneHus (HWIMHAP, KOHYC, cdepa u mmiap).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHHUS.

KnaccudunmpoaTs B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHIATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CII0, OCHOBAaHHWE LIAPOBOIrO CJIOSs, BHICOTA LIAPOBOIO CIOf;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMYyI.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hpepy U ONMMCAHHBIN
okoJio chepsl; chepa, BircaHHAsE B MHOTOTPAHHUK HJIM TEJIO BPAICHHUS.

BbyncnsTe COOTHOLIECHUST MEX]y IJIOMAIAsIMU MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.

N3o6paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0ObEMHBIX
¢Guryp: BU1 cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHHUS.



W3Bnekatb, WHTEpHpETHPOBaTH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPeACTABICHHYIO Ha YepTexkax U
pPUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE IEUCTBUSA CIOKEHUSA BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOKEHHSI BEKTOpA Ha YUCIIO, OOBSICHSTh, KAKUMH CBOMCTBAMHU OHU 00J1a/1at0T.

[IpumensATs MpaBUIIO NMapajuieaenuIe/a.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

HaxoanTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE MPOMU3BEACHUE, PpACKIAJbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumeHsTh reomeTpruyeckue GakThl sl PEIICHUs] CTEPEOMETPUUECKUX 3a]1aY,
IPEANOJIATAIOIINX HECKOJIBKO IIarOB PEUIEHUS, €CJIA YCIOBHS IPUMEHEHHUS 3a1aHbl
B IBHOU (hopme.

Pemate mpocreiiimne reoMeTpuYecKue 3aadud Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAUHATHOTO METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XKJEHUE F€OMETPUUYECKUX BETMYMH MO0 00pa3laM WINA alfOpUTMaM, PUMEHSS
W3BECTHBIE METOBI IIPY PELUIEHNN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IppuMensaTr mpocTEHIIME INPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpyBOIMTHE HpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb H3YYCHHBIC IIOHATHsS B MPOLECCE IMOWCKA PEUICHUs
MaTeMaTU4YeCKu CHOPMYITUPOBAHHON MPOOJIEMBI, MOJECIUPOBATH pEalIbHbIC
CUTyallud Ha SA3bIKE TI'€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCTIOJIb30BAaHUEM I'€OMETPUUECKIX OHATHI U TEOPEM, alllapara ajareOpsl; pemarh
IIPAaKTUYECKUE 3a4a41, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
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2 . 12 1
[TapamiensHOCTB NPAMBIX U IUIOCKOCTEN https://m.edso0.ru/1c209e37
3 [IeprieHIUKYISIPHOCTD NIPSAMBIX U 12 bubnmnoreka LIOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bu6nunoreka [JOK
4 1 1
Vsl MexAy IPSIMBIMU U TUIOCKOCTSIMHU 0 https://m.eds0o.ru/1c20937
bu6mmoreka [IOK
> Mrororpaitici 1 . https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 OOBEMEI MHOrOrpaHHHKOR o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMSI, PACCTOSIHUS U YIJIbI 4 1 bubmorexa [TOK
perue: P y https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3jesioB U TeM ungposbIie
Ne ni/m P Konrpoabnbie | IlpakTnyeckue (nupp )
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bubmoreka [JOK
1 T 12
eI BpatieHt https://m.edso0.ru/1c209e37
N bubnuoreka [JOK
2 OObEmbr Ten > 1 https://m.edsoo.ru/1c209e37
but6mmoreka [JOK
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEeHNE, 7 1 bubnuoreka [IOK
cucTreMaTu3anus 3HaHu’ https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME
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INOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne JlaTa HudpoBLIE
Tema ypoka Kontpoasubie | IlpakTnueckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTbI
pecypcsl
OCHOBHBIE TIOHSTHUS CTEPEOMETPHUU:
TOYKa, MPsMasi, IITOCKOCTh,
npoctpanctio. [IpaBuna
1 1/1506 I;)KGHI/ISI Hapnc Kax: 1 bubmmorera [OK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300pa’KeHUsI TUIOCKOCTEH,
napasuieIbHbIX NPSMBIX (OTPE3KOB),
CepeNHBI OTpE3Ka
[MonsTHst: mepecexaromecs
2 IIJIOCKOCTH, TTePECEeKAIOIIHECS 1 bubmorexa [OK
> 11D H https://m.edsoo.ru/2d8a9c99
npsiMasi | IJI0CKOCTh
[TonsTHA: nepecekaromuecs
3 IJIOCKOCTH, TTEPECCKAIOIIHECS 1 bubmorexa [JOK
- 11ep https://m.edsoo.ru/db685e73
npsiMast ¥ TIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKaMH,

4 M300paKeHHE MHOTOTPAaHHUKOB Ha 1 bubnmnoreka [HOK
PUCYHKaX, Ha MPOCKIHOHHBIX https://m.edso0.ru/a63959ed
yepTexax
HauanpHbie cBeieHUS 0 KyOe 1

5 MApaMHJIE, UX Pa3Bé TKI/IZI MOJCITH 1 bubmorexa [TOK

PAMIIC, HX paseep AT https://m.edso0.ru/b30dff38
CeucHHSI MHOTOI'PaHHUKOB
Hauanpabie cBenenus o kyoe u
6 MMUPaMUJIE, KX Pa3BEPTKH M MOJICITH 1 bubmorexa [JOK
PaMue, nx passep A https://m.edsoo.ru/3d8ffd32
CeueHunsi MHOTOrpaHHUKOB

7 [TousiTHE 00 aKCHOMATHYECKOM 1 bu6nunorexa [JOK

MOCTPOCHUHU CTEPEOMETPHUH: https://m.edsoo.ru/Occ5cafe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

[TonsiTre 06 akcHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUN:

bu6mmoreka [JOK

8 AKCHOMBI CTEPEOMETPUU U https://m.edso00.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsiTre 06 akcHOMATHYECKOM

9 MMOCTPOCHUU CTEPEOMETPHUH: bubamnoreka [HOK
AKCHUOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTre 06 akcHOMATHYECKOM

10 MOCTPOEHUU CTEPEOMETPHUU: bubnmnoreka [HOK
AKCHOMBI CTEPEOMETPHUU U https://m.eds00.ru/258fc245
CJIEJICTBHS U3 HUX
B3anmMHoe pacnonokeHue npsiMbIx B

1 MIPOCTPAHCTBE: MepeceKaroIIecs, bubnmnoreka [HOK
MapajuiebHbIE U CKPEIIMBAIOIIHECS https://m.eds00.ru/1a2520f6
MpsiMbIe
[TapamiensHOCTB NPAMBIX U
IUIOCKOCTEN B TPOCTPAHCTBE:

12 rapajuiebHbIE NPSMBIE B brbmmorexa [IOK

https://m.edso0.ru/93ad36b3

IIPOCTPAHCTBE; NapaAJUIEIbHOCTh
TPEX MPSAMBIX
[TapannenbHOCTb PAMBIX U

13 IUTIOCKOCTEW B TPOCTPAHCTBE: bubnmnoreka [HOK
[TapamiensHOCT NPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

14 VYribl ¢ coHarpaBIeHHBIMU bubnmoreka [HOK
CTOpOHAMU https://m.edso0.ru/9f4071b9

15 VYron mexay npsiMbIMHU B bubnmnoreka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 VYron Mexay nNpsMbIMHU B bubamnoreka [HOK

MIPOCTPAHCTBE

https://m.edsoo.ru/2935a9a0



https://m.edsoo.ru/239c8cb4
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17 [TapannenpHOCTb IIOCKOCTEM: bu6mmoreka LIOK
napasuiesibHbIE TIIOCKOCTH https://m.edso0.ru/2e18f255
18 CRoiicTBa mapauIeIbHBIX bubnmnoreka [HOK
IIJIOCKOCTEN https://m.edso00.ru/e504d656
[IpocTreiiye nmpocTpaHCTBEHHbBIE
19 (GurypHI Ha MIIOCKOCTH: TETPad bubmmorexa LOK
M - TeTpasp, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
Bbu6nunorexa [JOK
2 II i
0 OCTPOCHHE CEHEHHH https://m.edso00.ru/1d434d0f
. bubnuorexa [JOK
21 Toctpoerne ceternuit https://m.edsoo.ru/ec26fe5d
Kontponbnas pabora no reme
29 "IIpsiMbI€ U MJIOCKOCTH B bubnmnoreka [IOK
npocTtpaHcTie. [lapaisienbHOCTh https://m.edso00.ru/9a0a9e56
MPSMBIX U IJIOCKOCTEHN"
[lepneHAUKYASIPHOCTD MPAMON U
23 HH(I))CKOCI[TH'};[e pneH UK IJ)'I}I HbIE bubmmorexa LIOK
- [ICPHCHMIEYICD https://m.edsoo.ru/b19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
24 [Ipsimbie mapanenbHble U bubamnoreka [HOK
MEPIICHIUKYJISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble napasienbHbIe U bubnmnoreka [IOK
25
IEPIEHAUKYIISPHBIE K INIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepnesauKyJISpHOCTH bubnmnoreka [HOK
MPSIMON U TJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHMKyJIIpHOCTU bubmuoreka [IOK
NPSMOU U TIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsimoi bubnmnoreka [HOK
MEPIECHIUKYIISIPHON TIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsmoit bubnuoreka ITOK
MEPIICHANKYIISIPHON TIIIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsimoii bubnuoreka [JOK

HepHCHﬂHKYHHpHOﬁ IIJIOCKOCTH

https://m.edsoo.ru/7d18834b
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[leprieHIUKYISp U HAKIIOHHBIE:!
paccTOossHUE OT TOYKH 10 IIIOCKOCTH,

bu6muoreka [JOK

31
paccTosHUE OT MPSIMOM 10 https://m.edsoo.ru/33c477d3
MJIOCKOCTH
[eprieHAUKYISAp ¥ HAKJIOHHBIE:

32 pPacCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, bubnmnoreka [HOK
paccToAHUE OT MPSIMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[leprieHAUKYISIp ¥ HAKIOHHBIE:

33 paccTosTHUE OT TOYKH J10 TNIOCKOCTH, bubmuoreka [IOK
paccTosgHUE OT MPSIMOM 10 https://m.edsoo.ru/abb7b8e3
IJIOCKOCTH
[eprieHAUKYISAp ¥ HAKIOHHBIE:

34 paccTosiHuE OT TOYKHU A0 IUNIOCKOCTH, bu6muoreka [IOK
paccTosAHUE OT MPSIMOM 10 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

35 VYTrabl B IPOCTPAHCTBE: YIOJI MEXKIY bubnuorexa [JOK
IIPSIMOM U IIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBbIi yroJ, JMHEHHBIA Yroi bubamnoreka L{IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbII yron, TMHEUHBIN yroi bubmuoreka LIOK
JIBYTPaHHOTO yTJIa https://m.edsoo.ru/c7c777ed
[leprieHANKYIAPHOCTD MIOCKOCTEH:

b K
38 MIPHU3HAK MEPIICHANKYISIPHOCTH nomaorexa 1O
N https://m.edsoo.ru/ec3e2da3
JIBYX IJIIOCKOCTEH
[IepnieHIUKYISIPHOCTD MIJIOCKOCTEM:
bubnuoreka IIOK
39 IIPU3HAK NEPIEHIUKYIIPHOCTH R
’ https://m.edsoo.ru/ed9e2a8e
JIBYX TIOCKOCTEH
[TepneHaUKyISIPHOCTD INIOCKOCTEM BuG OK
40 IPU3HAK NMEPIIECHANKYISPHOCTH nommorexa L
s https://m.edsoo.ru/ba75dc57
JBYX IJIOCKOCTEH
. b K
41 Teopema 0 Tpéx nepreHanuKysapax nomorexa LIO

https://m.edsoo.ru/e4972cdc
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Bbu6nunorexa [JOK

42 Teopena 0 TPEX MepIeR Ky IPaX https://m.edsoo0.ru/52188a7d
43 Teopema o TpEx MepreHIUKYIApax bubmorexa [OK
https://m.eds00.ru/9f246736
KontponbHas padora no reMmam
44 "TlepneHAMKYISIPHOCTD TIPSMBIX U bubnmnoreka [HOK
mmockocte" u "Y Tl MeX Iy https://m.edso00.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE AJIEMEHTHI
45 MHOT'OI'PAHHUKA, BBIYKIIBIE U bubamorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKa MHOT'OTPaHHUKA
[Ipu3ma: N-yronpHas nmpu3Ma; rpaHu
Y OCHOBAHMS MPU3MBI; TIpsIMast U bubamnoreka [HOK
46
HAaKJIOHHAs TTPU3MBI;, OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHAS! TIOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, npsIMOYrOJIbHBIN bubmmoreka [IOK
napasuiesIeuIe]l U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Mupammuna: N-yronpHas MUpaMua,
I'PaHU U OCHOBAHHE MTHPAMHU/IBI,
48 OOKOBast 1 TIOJIHAsI TIOBEPXHOCTh bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MMPaMHU/JIbI; IPaBUIIbHAS U
yCceu€HHas mupaMua
[IpaBuibHBIE MHOTOIPaHHUKH
MTOHSITHE TTPABUIIBHOTO
49 MHOIOTpaHHMKA; IPaBUIIbHAS bubmmoreka [IOK
MpU3Ma U NMpaBUIIbHAS TUPAMU/IA; https://m.eds00.ru/074c8865
IPaBWIbHAS TPEYTOJbHAS TUPAMUIA
U TPaBUWIIBHBINA TETpasap; Kyo
[IpencraBienne o MpaBUIBLHBIX
bu6mmoreka [{JOK
50 MHOTOI'paHHHMKaX: OKTadIp,

JOJIEKAdIp U HKOCAdIP.

https://m.edsoo.ru/a0fdd5bf
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CumMeTpust B IPOCTPAHCTBE:
CUMMETPUsl OTHOCUTENIBHO TOUKH,
MPSIMOH, TNIOCKOCTU. DJIEMEHTBI

bu6mmoreka [JOK

51
CUMMETPHUH B IUPaMUIax, https://m.edsoo.ru/b9e777d9
napajuiesienunenax, NpaBuiIbHbIX
MHOTOI'PaHHHUKAX
Brramcnenne »ieMeHTOB
52 MHOTOIPaHHHUKOB: péOpa bubmorexa [HOK
p - pebba, https://m.edsoo.ru/6cdbecef
JUaroHaju, yriibl
[Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTH MPSAMOK
53 IIPU3MBI, IUIOIIANh OCHOBAHUHI bubnnorexa I[IOK
p - THIOTHad . ’ https://m.edso00.ru/37d84157
TeopemMa 0 OOKOBOI MOBEPXHOCTH
NPSAMOU MPU3MBbI
[Tmomaas 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTH ITPaBUIIBHOMN
54 NUpaMHUIbI, TEOPEMa O TIOMIAIH bubnnorexa [OK
PaMIARL, TEOp Hamt https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTUPAMUTBI
55 KonTponbhas pabota no reme bubnuoreka IIOK
"MHororpaHHuKH" https://m.edso0.ru/a95f5c04
N bu6mmoreka [JOK
I1
56 OHATHE 00 0bBEMe https://m.edsoo.ru/7ad0020b
n bu6mmnoreka [JOK
> OOBEM mupavm/p: https://m.eds00.ru/235171b3
N bubnuoreka [JOK
>8 OOBEM mpavH b https://m.edsoo.ru/f47dfefd
N bubmoreka [[OK
9
S OOBEM mupavuip: https://m.edso0.ru/79¢10312
O06bEM nUpaMuIbL. Eu6 OK
60 MIPOMEXKYTOUHASI nosmoreka 11

ATTECTALIAA

https://m.edsoo.ru/2faadc3f
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Bbu6nunorexa [JOK

61 OOBEM IpH3MEI 1 https://m.eds00.ru/79853608
N bu6mmoreka [JOK
62 OObEM MpH3MEI ! https://m.eds00.ru/1e053890
N bu6moreka [JOK
63 OObEM MpH3MEI ! https://m.edso0.ru/482d3f51
64 KonTtponbhas pabora 1o reme 1 bubamnoreka [HOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IIEHE
65 CUCTEMaTHU3aLIMsl 3HAHUM. 1 bubnmoreka [HOK
IToctpoenue ceuenuii B https://m.edso0.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHue, 0600IIEHIE
CHUCTEMAaTU3aLUs 3HAHUM.
Brruncnenue paccTosHUN: MEXKITY
66 JBYMsI TOYKaMH, OT TOYKH JIO 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSMOM, OT TOYKHU J0 TUIOCKOCTH,
MEX]Ty CKpPEIIHBAIOIIMHUCS
MPSIMBIMU
bu6mmoreka [JOK
67 Hrorosas koHTponbHas paboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600ImEeHNE
CUCTEeMaTH3alus 3HAHUH.
Brruucnenue yrioB: Mex
68 CKpCH.II/IBaIOH_IZIrMI/ICSI npmiZMH, 1 Brbmiorexa OK
. https://m.eds00.ru/56765e8b
MEX]Ty IPSIMOM U TIIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXKIY
TUTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoasubie | IlpakTuueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,
1 MaMeTp; MIOMAab ITOBEPXHOCTH 1 bubmorexa HOK
P> p https://m.edsoo.ru/0341bc2b
cdepbl
B3aumHoe pacrionoxenue chepbl

9 M IJIOCKOCTH; KacaTelbHast 1 bub6nunoreka [JOK
IIJIOCKOCTh K cdepe; TUIOoNIab https://m.edsoo.ru/bed12a43
cepsl

3 N3obpakenue cdepsl, mapa Ha 1 bu6mmoreka [{OK
mockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7{2
Hunuuapuyeckas HOBEPXHOCTD,

4 o0pa3ymolre UIHHIPHIECKOH 1 bu6munoreka [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8cl
UMAITMHIPUYECKON MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBas

5 MTOBEPXHOCTh, 00pa3yroias u ocCk; 1 bubnmnoreka [JOK
IO b OOKOBOM U ITOJTHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300paxenne nuauHapa Ha
IJIOCKOCTH. Pa3BépTka uunuuapa.

5 Ceuenus nuivHpa (IIOCKOCTHIO, 1 bubnmnoreka [HOK

MapajyieIbHON UiIn
MEPIEHIUKYIISIPHON OCU
UAJTUHIPA)

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

Konunueckasi moBepxHOCTb,
oOpa3zyromre KOHUYeCKOn

bu6maunoreka [JOK

! ITOBEPXHOCTH, OCh U BEPIIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBaHME 1 BEpIIUHA,

8 o6p23;y}oma;1 H OChb; nn(f)manb bubmaorexa LIOK

. . https://m.edso0.ru/897dd3b2
OOKOBOM U TTOJIHOW TTOBEPXHOCTH
VYceu€Hnsiii KoHyC: 00pa3 ve u
9 BBICOTA; OCHOBaIZI/ISI " goxz?a[: bubmmorexa [IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N306paxenne koHyca Ha
mrockocth. Pa3BépTka KoHyca.

10 Ceuenus konyca (TJIOCKOCTBIO, bubmuoreka [JOK
[apajulIeJIbHOM OCHOBAHHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, MPOX Ol uepe3
BEpIINHY)

1 KoMOuHanmst Ten BpamieHus u bubmuotexa [{OK
MHOI'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCAHHBIN

12 okoJo ctepsl; chepa, BiMcaHHas B bubnmnoreka [HOK
MHOT'OI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpAIICHUS

13 [Tonstue 06 00bEMe. OCHOBHBIC bu6mmoreka [JOK
CBOMCTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 OObEM ummiizLpa, KoHyca https://m.eds00.ru/5513d87b
15 O061beM mapa u riomaab chepbl bubamorera LIOK

https://m.edsoo.ru/d189bde2
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[TomoOHbIe Tea B MPOCTPAHCTBE.
CooTHOIIIEHUS MEXTy TUIOIIAISIMH

bu6maunoreka [JOK

16
MMOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
IMOJTOOHBIX TEN
KonTponsHasg padora 1o remam
17 "Tenf Bpa GHI:IH" u "O0BeMBbl bubmiorexa LIOK
" patt https://m.edsoo.ru/4a33a8ab
TEN
18 BexTop Ha MI0CKOCTH U B bubnuoreka IIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoeHue U BEIYUTAHHUE BEKTOPOB bubmaorexa LOK
P https://m.edsoo.ru/23f4f089
20 VMHOKEHHE BEKTOPA HA YKUCIIO bubnnorexa [OK
P https://m.edsoo.ru/dee379eb
Pasnoxenue Bekropa 1o Tpém
21 HEKOMIUJIaHAPHBIM BEKTOPaAM Bubmaorexa ITOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenunena
Pertenne 3aga4, CBI3aHHBIX C
22 MNPUMEHEHUEM IPABUII IEHCTBHI C bubmmorexa [OK
P p https://m.edso0.ru/5a827900
BEKTOpaMU
KoopanHaTHO-BEKTOPHBII METO
23 o Hp elICHUU reOMef NYECKUX bubnmorexa [OK
pup p https://m.edsoo.ru/d3alfe30
3amay
[IpsimoyronpHas cuctema
KOOPIMHAT B IIPOCTPAHCTBE.
P poetp bubmoreka [[OK
24 Koopaunatsl BekTopa.

[IpocTreiimue 3agaum B
KOOpIMHATAX

https://m.edsoo.ru/48db7058
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Yron Mexay BEKTOpaMHu.

25 CkasipHOE IPOM3BEICHUE bubmorexa [TOK
P P https://m.edsoo.ru/725effc4

BEKTOPOB
Brrunciienue yrioB Mexay bu6mmoreka [{OK

26
HPAMBIMU U IIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHas pabora o reme

27 "BekTopbl 1 KOOpAMHATHI B bubmorexa [JOK

PRI KOOPA https://m.eds00.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHNE U

28 CUCTEMAaTU3aLUs 3HAHUM. bubmuoreka [JOK
OcHoBHBIE QUTYPBI, (AKTBHI, https://m.edsoo0.ru/1780ba5d
TEOpEMBI Kypca TUIAHUMETPUH
[ToBTOpEHME, 0000IICHNE 1

29 CHUCTEMAaTHU3aLUs 3HAHUM. bubnuorexa [JOK
OcHoBHBIE QUTYPBI, (AKTBHI, https://m.edso0.ru/078cd184
TEOpEeMbI Kypca IUIAaHUMETPUH
[ToBTOpenue, 0600IICHNE U

30 cHCTeMaTH3alys 3HaHui. 3a7a4uu bubnuorexa [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenue, 0000IIEeHUE U
cHCTeMaTH3alys 3HaHui. 3a7auu bubmoteka [[OK

31
IJTAHUMETPUU U METOJBI X https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenwue, 0600IICHNE U

32 CHUCTEeMAaTHU3allus 3HAHUM. bubmuoreka [[OK

OcHoBHBIE QUTYPHI, (PAKTEHI,
TEOpEeMBbI Kypca CTepeOMEeTpUH

https://m.edsoo.ru/74b2ad91
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bub6nunoreka [JOK

33 Hrorosas konTposLHas padota ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o0o0LIIeHNE U 1 bubnuoreka IIOK
CUCTEMAaTU3alus 3HAHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME
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