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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
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHsS] T€OMETPUM B HANpPaBICHUH JHMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO M WAEAJbHOI0, XapaKTepe OTpa)KeHUs
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 HAYYHOTO MUPOBO33PEHUS yUallluXCsl, a
TAK)K€ KadyeCTB MBIILJICHUS, HEOOXOIUMBIX [UIsl ajamnTallid B COBPEMEHHOM
o0111ecTBe.

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

Jlornyeckoe MblUieHUe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCHOJIB3YIOTCS NPU PEIICHUM 3aJa4 €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, YCIOBHE YCIIEIIHOTO IO3HAHUS W AaKTUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpa3zamMu 0O0beIUHSET pa3Hble BUbI yU€OHOU U TPYAOBOMU AESITEIBHOCTH, SIBISIETCS



OJIHUM M3 TPO(PEeCcCCHOHATBLHO BaXXHBIX KauecTB, IMOATOMY akKTyajbHa 3ajada
dbopMupoBaHuss |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKHMX 3HAHMM U  JACUCTBUH, cHenudUIHBIX
T€OMETPUHU, BO3MOXKHOCTH  YCIIEUTHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHEIHUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum oOpa3om, oOydarongecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKUE YMEHUs, CBI3aHHBIE CO
CHEeM(PUKON TeOMETPUN M HEOOXOUMBIE IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, 0oHM HMEIOT BO3MOKHOCTh H3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JalbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAaHUAX 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 gBiIsitoTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (hopMupoOBaHHE MTPEICTABICHNUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK
0 BaXHEHUIINX MaTEMaTHUYECKHX MOJEINAX, MO3BOJISIONINX OMUCHIBATH U
M3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMupoBaHME YyMEHHs pAaClO3HABaTh Ha 4YepTeXax, MOJENAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

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  HECJIOXKHBIE  JOKa3aTelIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEILCKIX YMEHHUM, KPUTUYHOCTH
MBIIIJICHUS;



o (opmupoBanue QyHKIIMOHATILHOW I'PaMOTHOCTH, PEJIEBAHTHONU I'€OMETPUU:
YMEHHUE PAaclO3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATUN, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKU3HECHHBIX CUTYaLUAX U IPU U3y4YCHUU
Apyrux  y4eOHBIX  MPEIMETOB, MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEN, (OPMYJIMPOBATh UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENH, IPUMEHATh OCBOCHHBIM TI'€OMETPUUYECKHI
anmapar  Jiui  peuieHus IPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH I1OJyUYEHHBIE PE3YJIbTATHI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yYEHHUs 3a1a4, PEIIacMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAaHMsI, U ONpeNeNEHHBIM 00pa30oM OpraHuM3OBaHHas padoTa HaJ HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBILIJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YYECHHIO IIPEIMETA.

[Ipeanoutenue oTaaéTcss HArJISHO-KOHCTPYKTUBHOMY METOJYy OOY4YEeHUSs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalIUXCs B Kypce CTEPEOMETPUM MPOBONUTCS 3a CUET PELIECHUS 3a/1a4 Ha CO3AaHUE
IPOCTPAHCTBEHHBIX O0pa30B W 3aJady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3znanue oOpaza TPOBOJUTCS C ONOPOM HA HArJISIHOCTH, a
ornepupoBaHuEe 00pa3oM — B YCIOBHUSAX OTBJIECUEHHUS OT HAIJISIIHOCTH, MBICJIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO COJICPKAHMUS.

OcHOBHBIE cozaeprKaTellbHble TUHUH Kypca «l'eomerpunm» B 1011 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrnpenensercs He TOJIbKO M0 COAEepKaTeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHus
Ha ypOBHE CpEIHEro o01ero oopazoBaHus.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss 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 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

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

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
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 TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJlIENbHbIE TIOCKOCTH; CBOMCTBA MAPAIIIENbHBIX
wiockocted. [IpocTteiiine npocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH: TETPadJIp,
KyO, mapaiesenume/i; HIOCTpPOCHUE CEUCHHM.

[lepneHIUKYJIAPHOCTD NPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE 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;  JBYIPAHHBIA  Yroj, JIMHEWHBIM yroja JBYTPAaHHOTO  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 OCHOBAHUS MPHU3MBI; IpAMas ¥ HAKJIOHHAs MPHU3MbL, 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 nupamunabl. [IpaBuiibHBIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IPU3MaA U
MpaBWIbHAS THUPAMUJA; MPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAx: OKTasp,
noJeka3ip u ukoca’ap. CedeHust npu3Mbl U TUPAMHUIBI.

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 MOBEPXHOCTU 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 TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX TEJl.

11 KJIACC

TeJia BpaleHust

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

Konunueckast moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OChb 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 IOBEPXHOCTh.

Cdepa u map: UeHTp, paauyc, IUAMETP; IUIOMIA/lb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
IJI011a1b CEepHI.

N3obpaxeHnue Ten BpaileHus Ha TUIOCKOCTU. Pa3BEépTka IUIMHIpA U KOHYCA.

KoMOuHanuu tesn BpaiieHrus 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OIMCAHHBIN
okoJ10 cpepsl; cdepa, BIMCAHHAS B MHOTOTPAHHUK, UM TEJIO BPaIllCHHUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Mapajulesienuiena v cieactsusd u3 Heé. OO0bEM HUIMHJpA,
KoHyca. O0BEM 1mapa u miomaas cepsol.

[lonobHbie Tena B mnpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMK OTOOHBIX TETI.

Ceuenus munHApa (mapauiesIbHO U NEPHEHANKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasuiesIbHOE OCHOBAHMIO M MPOXOISALIEE YEPE3 BEPILIMHY ), CEYEHUS 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 3amay, CBS3aHHBIX  C
IIPUMEHEHHEM IIPaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas 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 TPAKIAAHCKOMN MO3UIIMK 00YUaIOIIEroCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICICTBOBAaTh C COLMAIBHBIMA MHCTUTYTaMU 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
JTOCTUKEHUSAM POCCUHUCKUX MATEMAaTUKOB U POCCUKUCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

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

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEILICHU, PACCYX AEHHUI1; BOCIPUUMYUBOCTHIO
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 (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U
OTJIbIXA, peryiisipHas Gu3ndecKasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBLHON JEATENBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHWEM IIEHHOCTH TPYIOJIOOUS;, WHTEPECOM K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu W Ppeaqnu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCThIO K  MaTEMaTHYECKOMY OOpa3oBaHUIO U



caM0OOOpa30BaHUI0 HA MPOTSHKCHUH BCEH J>KM3HHM,; 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 COLIMAIBLHOU
cpedpl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKHX IpooJieM;
OpHUEHTaIlMeld Ha MPUMEHEHHE MaTEeMaTHYECCKUX 3HAHUW JIS penieHus 3ajad B
00J1acTH OKpY’KaroIel cpepl, INTAHUPOBAHUS TTOCTYIKOB U OLICHKH UX BO3MOXKHBIX
MOCJICACTBUM JUISI OKPYIKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTbIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHA M 3HAYUMOCTH JJIs Pa3BUTUS IMBWIM3ALIUM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU M MaTeMaTH4YeCKOW KYyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID U HCCIEAOBATENBCKYIO JESITEIHHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSCHUS IMPOTPAMMBI YUEOHOTO MpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
OelcmeusiMuY, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OCUCTNEUMU.

1)  Vuusepcarvnvie  noznasamenvHuvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YyUaAOWUXcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowezo  Mupa,  NpUMeHeHue  J02UYECKUX,
uccie008amenbeKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue a1eiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O0OBEKTOB, TOHSATUH, OTHONICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICICHUs]  TOHSATWUH; YCTAHABIMBATh  CYIIECTBCHHBIM  MPU3HAK
KIaccu(uKanyyu, OCHOBAaHWS Il OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSX;
npeagaratb KpUTEPUH [Tl BHISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIL;



e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUH (MIpsIMbIE U OT MPOTHUBHOIO), 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
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciearoBarebcKue 1eiicTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHMUS;
dbopmynupoBaTh BONPOCHl, (UKCUPYIOIIUME MPOTUBOpEUHE, MpoOIeMy,
yCTaHaBIMBaTh  HUCKOMOE W  JIaHHO€, (OpMHPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIICPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
0o0beKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIy
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEJAEHHOTO HAOJIIOJACHUS, MCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

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

Pabora ¢ undpopmanmeii:

e BBIABIATH AepUUTH HHGOPMAIINH, TAaHHBIX, HCOOXOAMMBIX JIJIsS 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 MH(MOPMAIIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSITEJILHO
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 BBIPAYXKaTh CBOIO TOUKY 3PCHUS



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

B X0JIe 00CYXJICHHS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIeMbl, perraeMoi 3aJa4u, BRICKA3bIBATh M/I€H, HAIICIICHHBIE HA MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJNIOTa, OOHAPYKUBATh Pa3lIMYME U CXOJCTBO TO3UIUH; B
KOPpeKTHOU (hopme hopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS,;
OPEACTABIATh  pPE3ydbTaThl  PEUIEHUA  3aJaud,  JKCIIEPUMEHTA,
UCCJIeIOBAaHUS, POEKTa; CAMOCTOSATEIHHO BEIOUPATh (POpMAT BBICTYILICHUS
¢ Y4€TOM 3aj1au MPE3eHTAINU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBo:

NOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHON ¥ MHIMBUIyaIbHON
paboThl MpU pelIeHUuH Y4eOHBbIX 3ajay; MPUHUMATH 1EIb COBMECTHOMN
JESITEbHOCTH, IUIAHUPOBAaTh  OpPraHM3allMl0  COBMECTHOM  paboThl,
pacupenensiaTh BUAbBl padOT, IOTrOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yabTat padoThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

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  KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUS.

3) Yuueepcanvuvie pecynamusnsie oeiicmaus, 0becneuusarom Gopmuposanue
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 yUETOM HOBOU
UH(pOpMALIHH.

CaMOKOHTPOJIb:

BIAJICTh HaBBIKAMU II03HABATEIbHOM pedieKcuH Kak OCO3HaHUs
COBEPLIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yibTarTa
pelIeHns MaTeMaTUYECKOW 3a1a4H;

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

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBUSAM, OOBSCHATH
IPUYUHBI JTOCTUKEHHSI WIM HEIOCTUIKEHHS PE3YJIbTATOB JESITEIbHOCTH,
HaxXOJIUTh OIHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KIJACC

OneprpoBaTh MOHATUAMU: TOUYKA, PAMAsi, IIIOCKOCTb.

[IpyMeHATP aKCHOMBI CTEPEOMETPUHM M CIEACTBUS W3 HUX IIPU PELICHUH
reOMETPUUECKUX 3a1a4.

OnepupoBath NOHATHIMU: MAPATIIETBHOCTh U MEPIEHIUKYIIIPHOCTD MPSAMBIX
Y IJIOCKOCTEMN.

KnaccudummpoBaTs B3aMMHOE paCMOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHSITUSIMH: ABYTPAHHBIA YTroJl, TPAHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yIJa; rpaaycHas Mmepa
JIBYI'PAHHOTO yTJIA.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBINA
MHOTOTPAHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, IPABUJIbHBIN MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (OHUpamMuja; MpuU3Ma,
IOpSIMOYTOJIbHBIN MapaieNnenumnes, Kyo).

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

OnepupoBath MOHATUSMHU: CEKYIAs IIJIOCKOCTh, CECYEHHE 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 HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iiam uiu
aJrOpUTMaM, NPUMEHSS W3BECTHbIC AHAJUTUYECKUE METOAbl IIPU PELICHUHU
CTAHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 HA BBIUYKUCIIEHUE PACCTOSHUN MEXAY JBYMS
TOYKAMHU, OT TOYKM JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpEILNBAIOIIUMHUCS TPSIMBIMHU.

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

Boruucnarh 0oObEMBI U TIIONIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nUpamMmuaa) c IpUMEHEHUEM (POPMYJT; BBIYUCISATh COOTHOIIEHU S MEK Ty TUIOIIAASIMU
NOBEPXHOCTEH, 00bEMaMM MO I00HBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPHUS B TMPOCTPAHCTBE; IIEHTP, OCh H
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 AJIsl PEIICHUS CTEPEOMETPHUSCKUX 3a/1ad,
IPeNOoJIaraoIIuX HECKOIBKO IaroB PEIIeHHs, €CIIH YCIOBHS MPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpuMeHaTh TIpOCTEHIMEe TPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKHX 3aad.

[IpuBOUTE TpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TpHUPOIE U
YKU3HH, PaCIiO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONMYYCHHBIC 3HAHWS HA TMPAKTUKE: aHATU3UPOBATh PCaIbHBIC
CUTyalldl W TIPUMEHATh H3yYEHHBIC TOHATHSA B TPOIECCE IOHMCKA PEIICHUs
MaTeMaTHYeCKH  CHOPMYTUPOBAaHHOW MPOOJIEMBI, MOJCIUPOBATh peaabHBIC
CUTyalluh Ha s3BIKE TEOMETPHUH, HCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T€OMETPUUECCKUX MOHATHI M TEOPEM, armapara ajareOpsl; pemaTh
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; cpeprudecKasi HOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHHUS.

KnaccudunmpoaTs B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHITHSIMH: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA
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(hepy 1 OMUCAHHBIN
okoJio chepsl; chepa, BircaHHAsE B MHOTOTPAHHUK HJIM TEJIO BPAICHHUS.

BbyncnsaTe COOTHOLICHUST MEX]y IJIOIAASIMH MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.

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

BbInonHATE (BBIHOCHBIE) IJIOCKUE 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 NMOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE IEUCTBUSA CIOKEHUSA BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHO>KEHHSI BEKTOpa Ha YUCIIO0, O0bIACHATh, KAKUMH CBOMCTBAaMHU OHHU 00JIa1aI0T.

[IpumensATs MpaBUIIO NMapajuieaenuIe/a.

OnepupoBarh NOHATHIAMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY
BEKTOpPaMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoanTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJISIPHOE IMPOMU3BEACHUE, PACKIAIbIBaThb BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

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

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

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKUMX OTHOLIEHHW H
HAXO0XKJEHUE F€OMETPUUYECKUX BETMYMH MO0 00pa3laM WINA alfOpUTMaM, PUMEHSS
W3BECTHBIE METOBI NP PEIIEHUH CTAHAAPTHBIX MATEMATUYECKHX 3aad.

[IppuMensaTr mpocTEHIIME INPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IIPHA PELIICHUH CTEPEOMETPUUYECKHUX 3a1aY.

[IpyBOIMTHE HpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
KW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YUYCHHBIE IOHATHA B MPOLECCE IOUCKA PELICHUA
MaTeMaTU4YeCKu CHOPMYITUPOBAHHON MPOOJIEMBI, MOJECIUPOBATH pEalIbHbIC
CUTyallud Ha S3bIKE T'€OMETPUHM, MWCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM I'€OMETPUUECKIX OHATHI U TEOPEM, alllapara ajareOpsl; pemarh
IIPAaKTUYECKHUE 3a1a41, CB3AHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEITUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kourpoasnsie | IlpakTnyeckue
n/n NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6munoreka [JOK
1 Brezetite B crepeomeTpiio 10 https://m.edso0.ru/1c209e37
[IpsiMbIe ¥ IIIOCKOCTH B MPOCTPAHCTBE. bubamnoreka LHIOK
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
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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



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

10 KJTACC
KoauuecTBo yacon DJIeKTPOHHbBIE
Ne nupposbIe
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypcsl
OCHOBHBIE MOHSATHUS CTEPEOMETPHH: TOYKA,
npsiMasi, TII0OCKOCTh, TPOCTPAHCTBO.
1 [IpaBuna nzobpaxe a pUCyHKa 1 bubmorexa [JOK
BHJIA U JKEHUSI Ha PUCYHKaX:
p p N pHcyH https://m.edsoo.ru/aecc77cd
M300paxKeHHsl IIIOCKOCTEH, MapaiebHbBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
) [TonsTHA: IepeceKaroIuecs IOCKOCTH, 1 bubmoreka [[OK
MEPECEKAOIINECS MPAMAasi U MIIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecexaronmecs mIOCKOCTH, 1 bubmuotexa [{OK
[IEpEeCeKaroIuecs psAMas U MI0CKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKAMU,
4 M300pa’keHHEe MHOTOTPAaHHUKOB Ha 1 bubmorexa [TOK
p p https://m.edso0.ru/a63959ed
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKaX
HauanpHbie cBeieHHs 0 KyOe ¥ TUpaMHJIC,
5 nx pa3BépTku u moaenu. CeueHns 1 bubnnorexa I[OK
paseep ' https://m.edsoo.ru/b30dff38
MHOTOTPAaHHHKOB
HavansHbie cBeeHUs 0 KyOe U mUpaMu/e,
6 X pa3BépTKU U Moaein. CeueHUs 1 bubmmorexa [{OK
passep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPAaHHHKOB
[TorsiTHE 00 aKCHOMATHUYECKOM ITOCTPOSHUH
bub6nunoreka [JOK
7 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUH H 1

CJICACTBUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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[TousTHe 00 aKCHOMATHYECKOM IMOCTPOCHUU

bu6mmoreka [JOK

8 CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUU U
p p p p https://m.edsoo.ru/239c8ch4
CJIICACTBUS N3 HUX
[TonsiTre 00 akcHOMaTUYECKOM MOCTPOESHUU
9 CTCPCOMCTPHUU. AKCHUOMBI CTCPCOMCTPHUU U BI/IGHI/IOTCKa L[OK
p puu: p p https://m.edso0.ru/65c6b106
CJIEACTBUS U3 HUX
[TonsiTrie 06 akCcHOMATHUYECKOM MTOCTPOSHUHU
10 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U bubmaorexa LOK
p ThuH: p p https://m.edsoo.ru/258fc245
CJICACTBUS U3 HUX
B3anMHOeE pacnonoxeHue NpsiMbIX B
11 MPOCTPAHCTBE: MEPECEKAIOIINECS bubmorexa [HOK
pocip - 1ep B ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIC U CKPEITUBAIOIINECS TIPSIMbIC
[TapanensHOCTh MPSAMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: MMAPAUIECIBHBIE IIPSIMBIE B bubmuotexa [{OK
MIPOCTPAHCTBE; NapaLIEIIbBHOCTh TPEX https://m.edso00.ru/93ad36b3
MIPSMBIX
[TapaniensHOCTh IPSIMBIX U MJIOCKOCTEH B
13 npocTpancTse: [lapamieabHOCTh IPAMON U budmiorexa [JOK
poctp -1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ COHAIIPaBIEHHBIMU CTOPOHAMU bubmorexa LHOK
p p https://m.edso0.ru/9f4071b9
15 VYroa Mexay OpsIMBIMU B IPOCTPAHCTBE bubnmorexa [OK
Ay b poctp https://m.edsoo.ru/fe733862
16 VYron MeXay IpsAMBIMA B IIPOCTPAHCTBE bubmaorexa LOK
Ay TP poctp https://m.edso0.ru/2935a9a0
17 [TapannenpHOCTb IIOCKOCTEMN: bubmuoreka [IOK

mapaJjICJIbHBIC IIJIOCKOCTHU

https://m.edsoo.ru/2e18f255



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
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

bub6nunoreka [JOK

18 CaoiicTBa napasuieNbHbIX MIOCKOCTEH https://m.edsoo.ru/e504d656
[IpocTeiiimme mpoCTpaHCTBEHHBIC (GUTYPHI
19 Hf IUIOCKOCTH: ’IF)CT Za Ky0 e bubmmorexa LIOK
+ TETPASAP, XY, https://m.edsoo.ru/4a28dc02
napasuieNenune/
. bu6moreka [JOK
20 Hoctpoerie cedentit https://m.edso00.ru/1d434d0f
. bubnuorexa [JOK
21 Hoctpoenne cedertit https://m.edsoo.ru/ec26fe5d
Kontponbnas padora no teme "[Ipsimbie u
22 IJIOCKOCTH B MIPOCTPAHCTBE bubamorera LIOK
pocTp ’ . https://m.eds00.ru/9a0a9e56
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEM "
[TepieHAMKYASIPHOCT MPSAMON U TIIOCKOCTH
23 e pHeH 21I/IK yJIs{ prIe 1} 51113/1}316 B bubmorexa [JOK
PHEHIHRYAP P https://m.edsoo.ru/b19f6as5d
MIPOCTPAHCTBE
24 [Ipsimble mapasienabHbIe U bubmuoreka [IOK
MEePIEeHANKYISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapannenbHble U bubnmnoreka [HOK
MEPIECHANKYISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U bubmuotexa [{OK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHaAuKyJIIpHOCTH IPSIMOU U bubnmnoreka LHIOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsiMOil mepneHANKYIAPHON bubmmoreka [IOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsiMol epHEeHIUKYISIPHON bubnmnoreka [HOK

IIIIOCKOCTH

https://m.edsoo.ru/bd3745f8
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Teopema 0 npsAMoOU NEepIEHAUKYIISPHON

Bbu6nunorexa [JOK

30
IJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnienuKynap 1 HAKIIOHHBIE: PACCTOSIHHE
31 oT IT)quI/I oynnlc))CKocm aCCT05I[)HI/IC oT bubmmorexa LIOK
. A s https://m.edso0.ru/33c477d3
MPSIMOM 0 TUIOCKOCTH
[TepnieHIUKYIISAp ¥ HAKIOHHBIC: PACCTOSHUE
32 oT IT)OIIKI/I Oyl'IJ'If)CKOCTI/I aCCTOSII,HI/Ie oT bubmmorera [IOK
. a -P https://m.edsoo.ru/66fefadd
MIPSIMOM 10 TUTOCKOCTH
[lepnieniuKynAp ¥ HAKJIIOHHBIE: PACCTOSIHHE
33 oT IT)oqlclj: OyHJII(;CKOCTI/I aCCTosII)HHe oT bubmmorexa LIOK
. A P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 0 TUIOCKOCTH
[TepnieHIUKYNIAp ¥ HAKIIOHHBIE: PACCTOSHHE
34 oT I”;O‘IKI/I Oyl'IJ'II())CKOCTI/I aCCTO}I:HI/Ie oT butumorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
MPSIMOM 10 TUTOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKIY TIPSIMOiL bubmuotexa [{OK
U INIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBII yroJ, JUHEUHBIA Yromi bubnmnoreka L{IOK
JABYIPAHHOI'O yrJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yron, TMHEUHBIN yrom bu6muoreka LIOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [TepnieHIUKYIAPHOCTD MIIOCKOCTEH: MPU3HAK bubnmnoreka [HOK
MEPIEHANKYIISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepnieHIUKYIAPHOCTD MIIOCKOCTEH: MPU3HAK bubnuoreka ITOK
MEPIEHANKYIISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [IepneHIMKYISIPHOCTD IIIIOCKOCTEN: PU3HAK bubnmnoreka LIOK
MEPIEHIUKYJIAPHOCTH ABYX IIJIOCKOCTEU https://m.edsoo.ru/ba75dc57
N bu6moreka [JOK
41 Teopema 0 Tpéx neprneHIuKysIpax

https://m.edsoo.ru/e4972cdc
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bub6nunoreka [JOK

42 Teopema o Tpéx nepre MKy Ipax https://m.edso0.ru/52188a7d
43 Teopema o TpEx meprneHIuKyIsIpax bubamorexa LIOK
https://m.eds00.ru/9f246736

Kontponbhas pabora no remam

44 "IleprieHIUKYISIPHOCTD MPSMBIX U bubnmnoreka [HOK
mockocTei" u "YTiIpl MEXKy PSIMBIMU U https://m.edso00.ru/5b971ef3
MJI0CKOCTSIMU "
[ToHsiTHE MHOT'OI'paHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIC U bubmuoreka [IOK
HEBBINYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OIpaHHHKA
[Tpusma: N-yronpHas Mpu3Ma; TpaHu U

46 OCHOBaHMS NPU3MBI; IIPSIMasi U HaKJIOHHAs bubmuoreka LIOK
MPU3MBI; OOKOBAs M TIOJTHAS TTOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI

47 [Tapamtenenunen, NpsMOyrOJIbHBIA bubmuotexa [{OK
MapaJuIeJIenuUIIe]l U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuzaa: N-yroiapHas NUpaMUIA, TPAaHU U

48 OCHOBAHHE IMHUPAMHUJIbI; OOKOBAs M TIOJTHAS bubnmnoreka [HOK
ITOBEPXHOCTh MTUPAMU/bL; IPABUIIBHAS U https://m.edsoo.ru/fblcdOa5
yCeu€HHas MUPaMKIa
[TpaBuTbHBIE MHOTOTPAHHUKH : TIOHSTHE
MPaBUJIBHOTO MHOTOT'PaHHUKA; TPaBUIIbHAS

bu6mmoreka [IOK
49 MpU3Ma U NMpaBUIbHAS TUPAMUJIA;

IpaBWJIbHAS TPEYTOJIbHAS IUpaMUJia U
MIPaBUIIBHBIN TETPadaAp; KyO

https://m.edso0.ru/074c8865
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HpCI[CTaBJIeHI/Ie O ITpaBUJIbHBIX

50 MHOTOrpaHHHUKaX: OKTa?d oJieKa’p 1 bubmorexa [TOK
P + OITAAD, JOACKAP https://m.edsoo.ru/a0fddsbf
MKOCa’Ip.
CummeTpust B IPOCTPAHCTBE: CHUMMETPHS
OTHOCUTEIBHO TOYKHU, IPSAMOM, MIIOCKOCTH.
51 DJIEMEHThl CAMMETPUH B MUPAMHUIAX bubmorera IOK
P DAMIIER, https://m.edsoo.ru/b9e777d9
napajuiejenuneaax, mpaBuiIbHbIX
MHOT'OI'PaHHHUKAX
59 Brrunciienue 31eMEHTOB MHOTOIPAHHUKOB: bubnuoreka [JOK
pEOpa, TuaroHaiu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaab 60KOBOI MOBEPXHOCTHU U MOTHON
53 MOBEPXHOCTH MPAMOU MPU3MBI, TIJIOIIA/Ib bubamnoreka [HOK
OCHOBaHMi1, TeopemMa 0 OOKOBOI https://m.eds00.ru/37d84157
MMOBEPXHOCTHU MPSMOU MPU3MBI
[Tnomanb 60KOBOI MOBEPXHOCTH U
54 MTOBEPXHOCTHU MPABUIILHOM MUPaAMUIBI, bubnmnoreka [HOK
Teopema O TUIOa I OOKOBOW MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEYEHHOM NTUPAMHUJIbI
55 KontponbHas pabora no reme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bu6muoreka [[OK
56 ITo e 00 00bpEMe
T beM https://m.edso0.ru/7ad0020b
N bubmuoreka [JOK
S7 06
DEM ITHparHIpt https://m.eds00.ru/235171b3
N bubmuoreka [JOK
58 OObEM mHpaM eI https://m.edsoo.ru/f47dfefd
b K
59 O0BEM mUpaMuIbI ubnnorexa O

https://m.edso0.ru/79¢10312
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bub6nunoreka [JOK

60 Onem mpamn et ! https://m.edsoo.ru/2faadc3f
N bubnuorexa [JOK
61 OObEM MpH3MEI ! https://m.eds00.ru/79853608
N bu6moreka [JOK
2 1
0 OObEM IpH3MEI https://m.edso0.ru/1e053890
. bu6mmoreka [JOK
63 OObEM mpu3MEI ! https://m.edso0.ru/482d3f51
64 Kontponbnas padora no reme "O6bEMBI 1 bu6mmoreka [IOK
MHOT'OIPAaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, 0600IIEHNE cUCTEMaTH3AIUS
65 3HaHui. [TocTpoeHne ceueHuii B 1 bubmmorexa I[OK
’ P https://m.edso0.ru/098bedad
MHOTOTPAaHHHKE
[ToBTOpeHME, 0000IICHIE CHCTEMATH3AIUS
3HaHUU. BbIYKCIIEHNE PACCTOSHUN: MEXKIY
66 BYMS TOYKaMH, OT TOYKH JIO TIPSIMOM, OT 1 bubmmorexa [OK
ABYM ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTH, MKy
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Bub6nunorexa [JOK
67 4 0 1
TOTOBA KOHTPOARHAL pabOTa https://m.edsoo.ru/b9146bc0
[ToBTOpEHME, 0000IICHNE CUCTEMATHU3AIIHS
3HaHUH. BBIYKCIIEHNE YIII0B: MEXIY
68 CKPCIIUBAIOIIUMUCS OPSIMBIMH, M€ 1 bubnnorexa [OK
PEHBAION P > MEHAY https://m.eds00.ru/56765e8b
MIPSIMOM | TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTIIOB MEXKY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[NPOI'PAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
undposbie
Ne ni/m Tema ypoka Kontpoabubie | IlpakTHueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

1 Cdepa u map: HeHTp, paguyc, 1uamerp; 1 bubnuoreka [TOK
TIJIOMIAb TTIOBEPXHOCTH ChEphI https://m.edso00.ru/0341bc2b
B3aumnoe pacrnionoxenue chepsl U

bubnuoreka [JOK
2 IUIOCKOCTH;, KacaTelIbHas INIOCKOCTE K 1
https://m.edsoo.ru/bed12a43
cdepe; momaab chepsl

3 N300paxkeHne cdepsl, mapa Ha MI0CKOCTH. 1 bubmuoreka [IOK
CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuHapudeckas MOBEPXHOCTb,

4 o0pa3zyromue NUIHHIPUIECKON 1 bubmuorexa [JOK
IIOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH

WIMHJP: OCHOBAHUS U OOKOBast
5 EOBG XHI())CTI) o0pa3yromias ¥ ochb; 1 bubamorera LIOK
p ’ Iz o . ’ https://m.edso0.ru/188f6216
TUTOIIA/1b OOKOBOM U TOJIHOW TTOBEPXHOCTH
N300pakeHne IMHAPA Ha TUIOCKOCTH.

6 Pa3Béprka nunnHapa. CeueHus MWINHIPA 1 bubmuoreka ITOK
(TUTOCKOCTBI0, TTapaIeTLHON WA https://m.edsoo.ru/016e25eb
NEePIEeHANKYIISIPHON OCH IWIHH/PA)

Konundeckas moBepxHoCTh, 00pa3yromnme
7 KOHHYECKON HOBerHOCTI/I ocf er(:) IMHA 1 bubamorexa LIOK
) P ’ P https://m.edsoo.ru/c94ba09b
KOHMYECKON MOBEPXHOCTH
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KOHYCZ OCHOBAHUC U BCPIINHA,

8 obpa3 ast ¥ OCh; TUIOIIA b OOKOBOH H bubmorexa [OK
P yfom ’ Haa https://m.edso00.ru/897dd3b2
TIOJTHOW TTOBEPXHOCTH
VceuéHnsiii KoHyc: 00pa3 He u
9 BBICOTA,; OCHOBaIz,I/ISI u goxz};)af bubmorexa [IOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N306paxeHne KoHyca Ha TIOCKOCTH.
Pa3eéprka konyca. CeueHust KoHyca
10 (TIJI0CKOCTRI0, TapaJlIeIbHOW OCHOBAHHUIO bubmorexa LOK
> 18P . ’ https://m.edsoo.ru/Obdelbe8
U TUTOCKOCTBIO, TIPOXOJISIIEH Yepes
BEpIINHY)

1 KoMOuHanust Ten BpareHus u bubnuoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpanHuK, OMMMCAHHBIN OKOJIO CEpBHI;

12 cdepa, BIIMCaHHAs B MHOT'OT'PAHHUK UJTU B bubmorexa IOK

pa, p https://m.edso00.ru/0b136158
TEJIO BPALICHUS
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOICTBA bubmuoreka [JOK
00BEMOB TeN https://m.edsoo.ru/26a03fb7
N bu6mmoreka [JOK
14 06
DM TILTHTPa, Komycd https://m.edsoo.ru/5513d87b
. bubnmoreka [JOK
15 06
M wWIapa  II0Ua: Cepe! https://m.edsoo.ru/d189bde2
[TomoOHBIC Tea B MPOCTPAHCTBE.
16 COOTHOIIIEHHS MEKTY TUIOIIAIIMHU bubmorexa LIOK
. {Iy Ham https://m.edsoo.ru/810cfleb
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEll
17 KonrtponbHas pabdora nmo remam "Tena bubmmoreka [JOK

BpamieHus" u "O0wbemsbr Ten"

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

1 B
8 €KTOp Ha IIOCKOCTH U B IIPOCTPAHCTBE httos://m.edsoo.ru/5caefclb
19 CrnoxeHHe U BBIYUTAaHUE BEKTOPOB bubamorexa LIOK
p https://m.eds00.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHUCIIO bubamorera LOK
P https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa o Tpém
21 HEKOMIIJIaHAPHBIM I]:eKTO TEM [IpaBuno bubmorexa [JOK
P pam- ’p https://m.edsoo.ru/a28fd74e
napasuieNienumne1a
Perenue 3aga4, CBI3aHHBIX C
22 MIPUMEHEHUEM TTPaBUJI JCHCTBUH C bubmorexa [JOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMU
23 KoopanHaTHO-BEKTOPHBII METO TPU bubnuoreka [IOK
pELIEHNH TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyroyibHas CUCTEMa KOOpIMHAT B
24 1| pOCT Z.II:ICTBS Koopaunats! liim a bubmorexa [JOK
pOCTp . ' P pa- https://m.edsoo.ru/48db7058
[Tpocretimme 3a1auu B KOOPAUHATAX
o5 VYron mexay BekropaMu. CKaJIIpHOE bubnuoreka [IOK
IIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brruucnenue yriioB MexXy MpsMbIMUA U bubnuoreka [IOK
26
IUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
97 KontponbHas pabora o reme "BekTopsl u bubmmoreka [JOK
KOOPAMHATHI B MpOCTpaHcTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenwue, 0000IICHHE U
08 cucteMaru3anus 3HaHui. OCHOBHBIC bubmuoreka [JOK

burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

https://m.edsoo.ru/1780ba5d
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[ToBTOpenwue, 0000IICHHE U
29 cucteMarusanus 3HaHui. OCHOBHbBIC 1 bubmuoreka [JOK
burypsl, GaxTsl, TEOPEMBI Kypca https://m.edsoo0.ru/078cd184
TUTAHUMETPHUH
[ToBTOpenwue, 0600IICHIE U
30 cUCTeMAaTH3alus 3HAaHUH. 3agaun 1 bubmorexa LHOK
' https://m.edsoo.ru/7491efe0
IUTAHUMETPHH U METOJIBI UX PEIICHHSI
[ToBTOpEeHME, 0600IICHHE 1
31 CHUCTEMaTHU3aIlUs 3HaHMH. 3a1aun 1 bubmorexa LOK
’ https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpenue, 0600IICHHE U
39 cucteMaruzanus 3HaHui. OCHOBHBIC 1 bubmuoreka [JOK
burypsbl, GakTel, TECOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUU
bubnuoreka [JOK
33 " 0 1
TOTOBAT KOHTPOIRHAA pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IICHHE 1 1 bubnuoreka [IOK
CHUCTEMAaTHU3aIus 3HAHU N https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

Martemaruka: anre6pa u Hadyajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
- Metoauueckue pexkoMeHnganuu Kk yaueounky Atanacss JI.C. 10-11 knaccsr;

- [loypounoe nmanupoBanue k yueOHuky Artanacas JI.C. 10-11 kiaccol

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

https://resh.edu.ru/subject/51

https://resh.edu.ru/subject/17

https://uchi.ru/teachers

http://www.fipi.ru

http://4ege.ru

http://www.etudes.ru

https://ege.sdamgia.ru

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA30OBATEJIbHOE 31.08.24 14:31 (MSK) CepTudukat D54FA15D545A38E62E45F7A7A3ED1ADF
YYPEXXAEHUE CPEHASA OBLLLEEOGPA3SOBATEJIbHAS LLUKOJIA N2 165

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Bezbopogasi MpuHa

HukonaesHa, AvpeKTop
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