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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro Kypca «I'eomeTpus» 0a30BOro ypoBHs s oOydarommuxcs 10 —
11 xmaccoB paspaborana Ha ocHOBe DenepallbHOrO TOCYIApPCTBEHHOIO 00pa30BaTEIIBHOIO
CTaHJapTa CpemHero obOmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
HNPEIbABISECMBIX K MaTEeMAaTHYCCKOMY OOpa30oBaHHWIO, M TPAJUIUN POCCHMCKOr0 00pa3oBaHUS.
PeaJII/I3aLII/I$I IporpaMmabl 06ecneqHBaeT OBJIAJICHUC KIIFOYCBBIMH KOMIICTCHIUAMUM, COCTABJIAOIIIUMHA
OCHOBY JUISI CaMOPAa3BUTHS M HEIPEPBIBHOIO 0OOpPa30BaHHS, IICJIOCTHOCTh OOINEKYIBTYPHOIO,
JIMYHOCTHOI'O U MO3HABATCIIBbHOI'O pa3BUTUA JIMYHOCTU OGY“I&IOH.II/IXCH.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueGHOTO Kypca reOMETpHH Ha YpOBHE CpefiHero obiiero oopazoBanus o0ycloBiIeHa
MPaKTUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yUEHUS T€OMETPUU
B HaNpaBJICHUU JIMYHOCTHOTO pa3BUTHS oOydarommxcs, GopMUpoBaHHs (QYHKIMOHATBHON
MaTeMaTUYeCKOW TPaMOTHOCTH, W3YyUYEHUsS] JPYrux Y4YeOHbIX JUCUMIUIMH. Pa3Butne y
00y4aromuxcsi MPaBUIBHBIX TMPEACTABICHUI O CYHUIHOCTH U MPOUCXOXKIECHUU TE€OMETPHUECKUX
a0CTpaKIui, COOTHOIICHUU PEAIbHOTO0 M HACAIBHOIO0, XapakTepe OTPaKEHUS MaTeMaTHYeCKOM
HAyKOW SIBJICHUH M MPOLECCOB PEATHLHOTO MHUpPA, MECT€ T€OMETPUU B CHUCTEME HAyK WU PO
MaTEeMATHYECKOTO MOJICIIMPOBAHKUS B HAyYHOM TIO3HAHUM W B MPAKTUKE CIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS OOYYaIOMIMXCsA, a TakKe KadecTB MBIILUICHUS,
HEOOXOIUMBIX JIJISl /IalITAl[IH B COBPEMEHHOM OOIICCTBE.

['eomeTpus sBnseTcs OIHUM U3 0a30BBIX TMPEIMETOB Ha YpPOBHE CPEAHErO OOILero
o0Opa3oBaHMs, TaK KaK OOCCIICUMBAET BO3MOXXHOCTh HW3YYCHHS KaK JUCIUIUINH ©CTECTBCHHO-
HAyYHOW HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbluieHUE, (HOPMUPYEMOE MPU U3YUYEHUU OOYUYAIOIIMMUCS MOHSITHHHBIX OCHOB
TEOMETPHUH M TMOCTPOSHUM IEMOYKU JIOTHYECKUX YTBEPKACHUI B XOJE PEHICHHUS IeOMETPUUYECKHIX
3a/1a4, yMEHUE BBIABUTATh W ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO WCIOIB3YIOTCS TMpH
peIlIeHnH 3a7]a4 eCTECTBEHHO-HAYyYHOT0 [IUKJIA, B YACTHOCTHU U3 Kypca GU3HKH.

YMeHne OpHEeHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJb BO BCEX 00JIACTIX
JEeSTENIbHOCTH 4enoBeka. OpueHTaIusl ueloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBUE €r0 COLMAIBHOIO OBITHS, (popMa OTPaXKEHHUSI OKPYXKAIOIIET0 MHUpPA, YCIOBHUE YCHEIIHOIO
MO3HAHUS U aKTUBHOTO MpeoO0pa3oBaHus AeiicTBUTENbHOCTU. OnepupoBaHue MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIMHSIET pa3Hble BUABI yU4€OHOW W TPYAOBOU ACSATEIBHOCTH, SIBIISETCS OJHUM U3
MPOECCHOHAIBHO BAYKHBIX KauyeCTB, MOATOMY aKTyalbHa 3a7a4a (OpMUPOBAHUS y 00yUaIOIIHUXCS
MPOCTPAHCTBEHHOTO MBINUICHUS] KaK Pa3sHOBUIHOCTH OOpPA3HOTO MBIIIJICHUS — CYHIECTBEHHOTO
KOMITOHEHTA B MOATOTOBKE K MPAKTHYECKOM IEITETHHOCTH IO MHOTUM HaIPaBJICHUSM.

Ilesnb ocBOeHHUs MporpaMMbl yueoHoro Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE O0yUCHHS —
o0mieo0pa3oBareIbHOE U OOIIEKYIBTYPHOE pPa3BUTHE OOydyaloUmIuxcs uepe3 oOecredeHue
BO3MOXHOCTHU HpI/IO6peTeHI/I5{ U HUCIIOJIB30BAHUA CUCTCMATHYCCKHUX FeOMeTpI/I'-IeCKI/IX 3HaHPII71 nu
NCHCTBUH, CIIEIU(PUYHBIX T€OMETPUHU, BO3ZMOKHOCTH YCIEITHOTO MPOJOJDKEHHS 00pa30BaHUs 110
CIIENUAJIBHOCTIAM, HE CBA3aHHBIM C HpI/IKHaJIHI)IM HNCITIOJB30BAHUECM FeOMeTpI/II/I.

IIpuopuTEeTHBLIMHU 3aJa4YaMM OCBOCHHS y4ueOHOTo Kypca «['eoMeTpuu» Ha 0a30BOM YpOBHE B
10-11 kiaccax SIBISIOTCS:

- (¢opMuUpOBaHHE MPEACTABICHUS O T€OMETPUU KAaK YacTH MHUPOBOW KYJIbTYphl U OCO3HAHHUE €&
B3aUMOCBSI3H C OKPYXKaIOLUM MUPOM;

- (opMupoBaHHE MpPEACTaBICHUS O MHOTOIPAHHUKAX M TelaxX BpalleHUS KaK O Ba)KHEHIINX
MaTE€MaTUYECKUX MOJEIX, IMO3BOJIAIOIIMX ONUCHIBATL U U3y4YaTh Pa3HbIC SBJICHUS OKPYXKAIOLIEro
MHpa;



- (opMupoBaHHE YMEHHs pACHO3HABATh Ha 4YepTeXKax, MOJCNIAX M B pEaJbHOM MHpE
MHOT'OIPAHHUKH U TeJa BPALLECHNUS;
OBJIQJICHUE METOJAaMM pELICHHs 337ad Ha IOCTPOCHUS HAa M300PAKEHHSX IMPOCTPAHCTBEHHBIX
duryp;
- (¢opMHpOBaHHE YMEHHs OIEPHPOBATH OCHOBHBIMHU TOHSATHSAMH O MHOTOTPAaHHHUKAX W Telax
BpalICHUS U UX OCHOBHBIMHU CBOMCTBAMU,;
- OBJIAJICHHUE AITOPUTMAMH PEIIEHUS OCHOBHBIX THIIOB 3a1a4, (OpMUPOBAHUE YMEHHUS MPOBOIUTH
HECJIOKHBIE JJOKA3aTeJIbHbIE PACCYKIEHHUS B XOJI€ PELICHUs CTEPEOMETPUYECKUX 3aJ1ad U 3a4ad C
IIPAKTUYECKUM COJAECPKAHUEM;
- Pa3BUTUE HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydaromuxcs, MO3HABATEIbHOMN
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUYHOCTH MBIILUICHHUS;
- (QopmupoBanue (GyHKIUOHAIHHOM IPAMOTHOCTH, PEJICBAHTHOW TIE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPHUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEalbHBIX
YKU3HEHHBIX CUTYalUSIX U MPU U3yYECHUH JAPYTUX YY€OHBIX MMPEAMETOB, MIPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEpPHOCTEH, (OpPMYIMpPOBATh WX Ha S3bIKE T€OMETPUU U CO3/1aBaTh TI'€OMETPHUCCKUE
MOJENIM, MPUMEHATh OCBOEHHBI T€OMETPUYECKUM ammapar Juisl pPeleHUus IPaKTHKO-
OpUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLIEHUBAThH NOJyUYEHHBIE PE3YIbTATHI.
OTnuuuTeNnbHONM O0COOEHHOCTBIO MPOTPaMMbl MO TEOMETPHUH SIBISIETCS BKIIOUYEHHE B KypC
CTEpPEOMETPUHU B Hauyaje €ro M3y4eHus 3a/Jay, PElIaeMblX HAa YpOBHE MHTYWUTHUBHOIO IO3HAHUS, U
onpenenéHHbIM 00pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, UYTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 U IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHWE WHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO MTPEAMETA.
[Ipenmourenue OTHAETCS  HAIJIAJHO-KOHCTPYKTMBHOMY METOAY OOYy4YeHMs, TO €CThb
TEOPETHYECKUE 3HAHUS HMMEIT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-IIPAKTUUYECKON
JIeATEIbHOCTH.

Pa3BuTHe mNpPOCTPaHCTBEHHBIX IPEICTABICHUH Yy OOy4Jarommxcsi B Kypce CTEpeOMETpUu
IPOBOANTCS 3a CYET pEIIeHWs 33Jad Ha CO3JaHHME INPOCTPAHCTBEHHBIX OOpa30B M 3a1ad Ha
ONEepUpOBAaHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a NPOBOAMUTCS C ONOPOM Ha
HarJSITHOCTh, a OTIEPHPOBAHNE 00Pa30M — B YCIIOBHUSX OTBIICUYEHUS OT HATJISAHOCTH, MBICIEHHOTO
U3MEHEHHS €r0 UCXOHOTO CO/IePKaHMs.

OCHOBHBIMHU COJIEp’KaTENbHBIMU JIMHUAMU yuyeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
ABISIOTCS: «MHOrOorpaHHUKNY, «lIpsMble M TIJIOCKOCTH B MpPOCTpaHCTBe», «Tema BpalleHUs»,
«BeKTopbI 1 KOOPAMHATHI B IPOCTPAHCTBEN.

®opMupoBaHuE JOTMUECKUX YMEHUHN paclpeensieTcsi He TOJIbKO 0 COAeP KaTeIbHbIM JIHHUSIM,
HO U T10 T0J1aM 00y4€eHHs Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHUsl.

CopnepxaHue o0Opa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3ysibTaTaM OCBOEHHUS
IpOrpaMMbl [0 T€OMETPHUH, PACHPENENEHHBIM IO rogaM OOyueHHs, CTPYKTYpHPOBAHO TaKUM
o0pa3oMm, 4TOOBl OBJaJCHUE T'E€OMETPUUECKUMU TMOHATHSMU M HaBbIKAMHM OCYILECTBISUIOCH
MOCJIEI0BATENbHO U MOCTYNATEIbHO, C COOIIOJCHUEM MPUHIIUIIA PEEeMCTBEHHOCTH, YTOObI HOBBIE
3HAHUS BKJIIOYAJINCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEJICTaBICHUNH oOO0yJaronmmxcs,
pacumpsis 1 yriayossis e€, o0pas3ysi IpOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenmne yuebHoro kypca «I'eomerpusi» — 102 vaca: B 10 kiacce — 68 gacoB (2 yaca B
Heneno), B 11 xkmacce — 34 gaca (1 yac B Hemeno).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC



IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSTHSI CTEPEOMETpPUHU. ToukKa, MpsmMasi, TNIOCKOCTh, MpocTpaHcTBO. [loHsATHE 00
AKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.
B3anmHOE pacnonokxeHue MNpsAMBIX B INPOCTPAHCTBE: IIEPECEKAIOIUecs, IapaulejbHble U
CKpelmuBamomuecs npsmMble. llapamienbHOCTh HOpPSAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE:
napaJuleJIbHbIe IPSAMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX NPSMBIX, ApaLIEIbHOCTD MPIMON
U IJIOCKOCTH. YTJbl C COHAIpPABJIEHHBIMM CTOPOHAMH, Yrojl MEXAY INPSMBIMU B IIPOCTPAHCTBE.
[TapayuienpHOCTD IUIOCKOCTEH: NMapajUIeNIbHBIE IUIOCKOCTH, CBOMCTBA IapajUIEIbHBIX IUIOCKOCTEH.
[Ipocreiimme NpOCTpaHCTBEHHBIE (UTYpHl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapajuiesenunern,
IIOCTPOCHUE CEUYCHUM.
[lepieHAUKYIAPHOCTh MPSAMOM M IJIOCKOCTU: NEPIEHIUKYJSPHBbIE IpPsIMbIE B IPOCTPAHCTBE,
IpsMblE TapajulebHblE W MNEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPHU3HAK IEPIEHAUKYIIPHOCTH
IIPSIMOM U IUIOCKOCTH, TEOPEMA O NMPSAMOU NMEPIEHANKYJIAPHON IIIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE:
yroJl MEXIy MNpsSMOM U IUIOCKOCTBIO, IBYTPaHHBIA YIOJI, JUHEHHBIA yroJl IBYI'PAaHHOIO YIJIA.
[lepieHauKYNIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKU JO IUIOCKOCTH, PacCTOSHUE OT HMpPSIMOW 10
IUIOCKOCTH, MpOEKUUs (UTYpbl Ha IJIOCKOCTh. IleprneHAuKynsIpHOCTh IUIOCKOCTEH: MNpHU3HAK
NEPIEHIUKYIJIIPHOCTHU ABYX IUIOCKOcTel. Teopema o TpEX NepneHauKyspax.

MHoOrorpaHHuKHu

[loHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHUKA, BBIINYKIIbIE W HEBBIITYKJIbIC
MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosibHasi npusmMa, rpaHd U OCHOBAHUSA
NpPU3MBI, TpsMas MW HAKJIOHHAS TPHU3MbI, OOKOBas H IIOJHAS IIOBEPXHOCTh ITPU3MBEI.
[Tapannenenunen, NpsAMOYTrOJbHBIM NapajuieNenunes U ero cporcrBa. llupammpa: n-yrosibHas
nMpamMuja, TpaHd M OCHOBAaHHWE IHpPaMUbI, OOKOBas MW TIOJHAS ITOBEPXHOCTh IHUPAMU/IBI,
npaBWjbHAsE M yCEUE€HHAs MUpaMuja. OJIEMEHTHl TMPU3Mbl M TUpamMuibl. [IpaBuibHbIE
MHOTOTPAHHUKH: TOHSTHE MPAaBUIBHOIO MHOIOTPaHHMKA, MpPAaBWUJIbHAS TNpU3Ma U IpaBUJIbHAs
nupamMua, IpaBuibHas TPEYrojibHAs MUPAMHIa U MPAaBWIbHBIA TeTparap, KyO. [Ipencrasnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AeKadAp U uKkocasap. CeueHus Mpu3Mbl U MUPAMUJIbI.
CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH. DJIEMEHTHI
CHMMETPHUU B IUPAMUIAX, NapaJUIeIICIUIENAX, IPABUIBHBIX MHOIOTPAHHHUKAX.

Beluucienue 3J1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanw, yriel. [lnomaas OGokoBOA
MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSMOI MPHU3MBI, TUIOIIAlb OCHOBaHU, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomanbs OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU IMPaBUIIbHOMN
MUPaMUJIBI, TEOpEMa O TUIOIIau yceu€HHoU nmupaMusl. [lonstue 06 06béMe. OOBEM mHUpaMuUbI,
MIPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIGHUST MEXAY IUIOUIAASMHU TMOBEPXHOCTEH, 00bEMaMu
MOJTOOHBIX TEJI.

11 KIIACC

Tesa BpaleHus

Hunuuapuyeckass TMOBEPXHOCTb, 00pasylollye  HUIMHAPUYECKOW  MOBEPXHOCTH,  OCh
WIMHIPUYECKON moBepXHOCTH. [lumuHap: ocHOBaHMsA U OOKOBasl MOBEPXHOCTH, OOpasyromas u
0Cb, IJIOIa/1b OOKOBOMW U MOJIHON MOBEPXHOCTH.
Konudeckasi moBepXxHOCTh, 00pa3yroIine KOHWYECKOW MOBEPXHOCTH, OCh U BEpPIIMHA KOHHYECKOMN
noBepxHocT. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yroIias U OCh, MJIOMAIs OOKOBOW M TOJTHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolIre U BHICOTa, OCHOBAHHS U OOKOBAs IOBEPXHOCTD.
Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIoMIalb MNOBEpXHOCTH cdepbl. B3aumHoe pacnonoxxeHue
cdepsl U MIIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe, TUIomaas chepol.
N306paxenue Ten BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.



KoMmOuHanmu Ten BpalleHHs ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OIMMCAHHBIA OKOJO c(epsl,
cdepa, BIHCaHHAS B MHOTOIPaHHUK, WX TEJIO BPAIICHHUS.

[Tousitue 06 06wvéme. OcHOBHBIE CBOHCTBA 00BEMOB Tesl. Teopema 006 00BEME MPSIMOYTOIBHOTO
napajuienenunena u ciaeactsus u3 He€. OObEM mumuHIpa, KoHyca. OOBEM mmapa M IUIOMIAIb
cdepsl.

[TogoOuble Tenma B mpocTpancTBe. COOTHOMICHMS MEXIY IUIOIIAASIMHU ITOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX TEIL.

Ceuennst muuHApa (MApaJuIeIbHO W TEPIEHAMKYISIPHO OCH), CEYEeHHUs KOHyca (TapasuiesibHOe
OCHOBAHHIO U MPOXO/AIIEe Yepe3 BEPIINHY), CEUCHUS 1Iapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu M B npoctpaHcTBe. COXKEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. PasnokeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBA3aHHBIX C NPUMEHEHUEM IPaBUI ACUCTBUNM C BEKTOpPaMH.
[IpsimoyronbHas cucreMa KoopauHaT B mpoctpaHcTe. Koopaunatel BekTopa. [Ipocteitmue 3anaun
B KOOpJMHATax. YToJl Mexay BekropaMu. CKaliipHOE ITPOU3BEAECHUE BEKTOPOB. Bbruncinenue yrios
MEXIYy TMPSAMBIMH M IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOA MPH  PEUICHHH
FEOMETPUUECKUX 3aj1au.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEJMETA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

OcBoenne yuebHoro npeamera «l'eomerpusn» MOMKHO OOECIEUMBATH JOCTH)KEHHE Ha YPOBHE
CpemHero ooOmero oOpa3oBaHUS CICAYIONUX JIMYHOCTHBIX, METANPEJAMETHBIX M TPEIMETHBIX
00pa30oBaTeNbHbIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE PE3yIbTaTHl OCBOCHHS MPOTPaMMBbI yUeOHOTO TipeaMeTa «MareMaTuka
XapaKTepU3YIOTCS:
I'pasxicoanckoe socnumanue:
c(OpPMUPOBAHHOCTBIO TPAXKTAHCKON MO3UIUU OOYYAIOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTrO OOIIECTBa, MPEACTABICHUEM O MAaTeMAaTHMUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUN, MPOLEAYp TPakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U Tp.),
YMEHUEM B3aUMOJICCTBOBATh C COLIMAIILHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX (YHKIUSIMH U
Ha3HAYEHHUEM.
Ilampuomuueckoe gocnumanue:
c(OpPMUPOBAHHOCTBIO POCCUUCKON TPa)KTaHCKOW HWIASHTHUYHOCTH, YBAXKEHHS K TMPOLUIOMY H
HACTOSIIIIEMY POCCHICKONW MaTeMaTHWKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSM POCCHUCKHUX
MaTE€MaTUKOB U POCCHUUCKOW MaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAaHUIO ATHX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMHUKH.
Jlyxoeno-upascmeennoe 60cnumanue:
OCO3HAaHWEM JyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa; ChHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJEHUS, CBA3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JIOCTHKEHUN HAyKu
U JCSTENHHOCTHIO YUEHOTO; OCO3HAHUEM JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOWIMBOTO OY/TyIIIETO.
Icmemuueckoe eocnumanue:
ACTETUYECKMM OTHOIICHHEM K MHUPY, BKJIIOYAs OICTETUKY MAaTEMAaTHYEeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, PEIICHH, PACCYXICHUW; BOCIPHUUMYHUBOCTHIO K MaTEMAaTHUYECKUM AacleKTaMm
Pa3IUYHBIX BUJIOB CKYCCTBA.
Du3uueckoe socnumanue:
c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTeMAaTHYEeCKHE 3HAHHWS B HWHTEpecax 370pOBOTO U
Oe3omacHOro o0pasa >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE,




cOaaHCUPOBAHHBIN PEXHUM 3aHATUN U OTIBIXA, peryispHas (u3nyeckas akTUBHOCTb); (pU3HUECKOTO
COBEPUICHCTBOBAHHUS IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHOM EATENBHOCTBIO.

Tpyoosoe socnumanue:

TFOTOBHOCTBIO K TPYHdy, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUs; MHTEPECOM K pa3InYHbIM chepam
npoeCCHOHATBHON JEATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW M €€ MPHIOKEHHSIMH, YMEHHEM
COBepIlaTh OCO3HAHHBII BbIOOp Oyaymiel npodeccuu M peanu30BbIBaTh COOCTBEHHbIE KU3HEHHbIE
IUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaT€MAaTHUYECKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA
IIPOTSHKCHUM BCEH KM3HHU; TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PELICHUM NPAKTUYECKUX 3aJad
MaTEeMaTU4YeCKON HaIllPpaBICHHOCTH.

JKon02uuecKoe eocnumanue:

Cc(OPMHPOBAHHOCTBIO ~ HKOJIOTUYECKOH  KYJbTYpbl, = MOHMMAaHHEM  BIUSHHUS  COLMAIBHO-
SKOHOMMYECKHX IIPOLECCOB HA COCTOSHME IPUPOJHOM M COLUAIBHOM CpElNbl, OCO3HAHUEM
r7100aIbHOTO XapaKTepa 3KOJIOrMYeCKHX MpoOiieM; OpHEeHTAlMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUM JUId peleHns 3a7a4d B 00JaCTH OKpY’KaroUle cpe/ibl, INIaHUPOBAHUS IOCTYIIKOB U OLIEHKH UX
BO3MOYKHBIX ITIOCJIEICTBUH JJI OKPYKAIOIIEH CpEbl.

Llennocmu nayuno2o0 no3Hanus:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM NpPAaKTUKM, NOHMMAHMEM MAaTEeMaTHYEeCKOM HayKHh Kak cgepbl uel0BEUecKOil
JIeATEIIbHOCTH, 3TAIIOB €€ Pa3BUTHUA U 3HAYMMOCTH JJIs PA3BUTHUS LUBWIN3ALUH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTeMaTH4YeCKOH KyJbTypOHl Kak CpEICTBOM II03HAHUS MHUPA; TOTOBHOCTBHIO
OCYILIECTBIIATH MPOCKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMbl yueOHOTo mpeaMera «MaTemMaTHKa
XapaKTEPU3YIOTCS OBIAJCHUEM VHUBEPCATbHLIMU HOZHABAMEIbHBIMU OelicEUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCliCMBUAMU, YHUBEPCATbHLIMU PECYNAMUGHBIMU
oelicmeusimu.

1) Vuusepcanvrole nosnasamenwnole oeticmsusi, obecneuusarom opmuposarie 6a306bix
KOZHUMUBHBIX npoyeccos ooyyaiowuxcs (0ceoeHue Memoo08 NOHAHUSL OKPYAHCAIOue20 MUpQ,
NPUMEHEHUe JI02UYEeCKUX, UCCIe008AMENbCKUX ONepayull, yMeHull pabomams ¢ uHpopmayuelt).
ba3oBble TOTMYECKHE IEUCTBHUS:

® BBIABIIATH U XapPaKTEPU30BATh CYIECTBEHHBIC IPU3HAKKA MATEMATHYECKUX 00BEKTOB,

MOHSITHIA, OTHOIICHUN MEXTy MOHATUAMU; (POPMYIIMPOBATH OTIPE/ICIICHUS TTOHSITHIA,
yCTaHaBIMBATh CYNIECTBEHHBINA MPU3HAK KJIaCCU(PHUKAIIUN, OCHOBAHUS I 00001IEeHUS U
CpPaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3A,

® BOCIPHHHUMATb, (POPMYJIUPOBATh U IPEOOPA30BHIBAThH CYXKICHUS: YTBEPAUTEIIbHbIE U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IME; YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOPEUH B (haKTax,
JTAHHBIX, HAOJIIOJICHUSIX M YTBEP)KICHUSX; IpeAiaraTh KpUTEPUH /IS BBISIBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

® JCJIaTh BBIBOJABI C UCITOJIB30BAHHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U HHAYKTUBHBIX
YMOSaKHIOquHﬁ, yMO3€lKJ’IIO‘I€HPII>i 110 aHaJIOTHH,

® [IPOBOJUTH CAMOCTOATENIBHO JI0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KICHHUH (TIpsSMBIE U OT
MIPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BBIOMpATH CIIOCOO pelieHus yueOHOM! 3a1aun (CpaBHUBATh HECKOJIbKO BApUAHTOB PEIICHHUS,
BbIOMpaTh HanboJIee MOAXOSAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrie HcCaeIOBATEILCKIE ICHCTBUSA .




UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEICKUI HHCTPYMEHT IMO3HAHUS; (POPMYyITUPOBAThH
BONPOCHI, GUKCHUPYIOIIKE IPOTUBOpEUHE, TPOOiieMy, YCTaHABIUBATh HCKOMOE U JaHHOE,
dbopMUpOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIUIO, MHEHHE;

IMPOBOAUTH CaMOCTOATCIILEHO CHJIaHI/I]Z)OBaHHHﬁ OKCIICPUMCHT, UCCIICAOBAaHUEC I10
YCTAaHOBJICHUIO 0COOEHHOCTEH MaTEeMaTHYECKOTO O6’beKTa, SABJICHUS, ITPOLECCA, BBISABIICHUIO
3aBUCUMOCTECH MCKIOY O6"beKTaMI/I, SABJICHUAMM, ITPOLECCAMU;

CaMOCTOATEIILHO (hOPMYJIUPOBATH 00OOIICHHUS M BHIBOJIBI IO PE3YJIbTaTaM MPOBEACHHOTO
HAOJIFOICHUS, UCCIICI0BAHUS, OIICHUBATh JIOCTOBEPHOCTH MOYUYCHHBIX PE3Y/IbTaTOB, BHIBOIOB
1 0000IIIEeHHI;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTHUC IMMPOLIECCA, a TAKIKC BbIABUT'AThb IMPCAIIOJIOKCHUA O €TO
Pa3BUTHHU B HOBBIX YCJIOBUAX.

PaGora ¢ uudbopmanmei:

BBISBIISITH JIe(OUIMTHI MH(OPMAIINH, TaHHBIX, HCOOXOAUMBIX ISl OTBETA HAa BOIPOC U ISt
pelIeHHs 33134,

BBIOUpATh MH(OPMAIIHIO U3 UICTOUHUKOB PA3JIMYHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABIICHUS,
CTPYKTYPHUPOBATh HHPOPMALIUIO, TIPEICTABIATE €€ B Pa3IUYHBIX (OpMax, HILTFOCTPUPOBATH
rpaduuecku;

OLIEHUBATh HA/IEKHOCTh UH(POPMAIIUH IO CAMOCTOSATENEHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvle KOMMYHUKAMUBHbBLE OeliCMELUsl, 00eCneyusaron chopmupo8anHOCmb COYUATbHBIX
HABBIKOB 00YYAIOWUXCSL.

OOenue:

BOCIIPHHUMATh U (DOPMYJIHMPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHSAMH U LEISIMU
OOIICHUSI; SICHO, TOYHO, PAMOTHO BBIPAXKATh CBOK TOYKY 3PCHUS B YCTHBIX M MHChMEHHBIX
TCKCTAax, MdaBaTb IIOACHCHHA II0 XOAY pCEIICHHA 3aaadyud, KOMMCHTHUPOBATH HOJIy‘IeHHBIﬁ
pe3ynbTart;

B Xoze OOCYXICHHS 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOH TeMBbI, IpOOIeMBl,
pemaeMoﬁ 3ala4M, BBICKA3bIBATh UJICH, HAICIICHHBIC HA ITOUCK PCIICHHA, COIMMOCTABIATE CBOU
CYXJCHHUS C CYKICHHUSIMH JIPYTUX YYaCTHUKOB JHANIOra, 00HAPYKUBATh Pa3Inune U CXOJICTBO
TIO3HUIIHIA; B KOPPEKTHOM hopMe POPMYTHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;
NpPE/ICTaBIATh PE3yJAbTAaThl PEIICHHS 3a/Jaud, SKCIEPHMEHTa, HCCIEeIOBAaHUS, IPOEKTa;
CaMOCTOATCIIBHO BI)I6I/IpaTI) (bopMaT BBICTYIINICHHMA C Y4YC€TOM 3aJad Mpe3CHTaluHu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHUYECTBO:

MOHUMATh W KCIOJb30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUAYAIbHOW pabOTHI MpHU
pelieHny y4eOHBIX 3aJay; NPUHUMATh Ieb COBMECTHOH JEsITeNbHOCTH, ILIAHUPOBATH
OpraHU3aINI0 COBMECTHOM pabOThI, pacIipeessiTh BUABI pabOT, 10roBapUBaThCs, 00CYKIaTh
MIPOIIECC U Pe3yIbTaT pabOThI, 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPYNINOBBIX (popmax paboTsl (00CYkaeHHs, OOMEH MHEHUSIMHU, «MO3TOBbIE
HWITYPMbI» U T.I.); BBIIOJHATH CBOK 4acTh pabOThl M KOOPAMHUPOBATH CBOU JEHCTBHUS C
JAPYTUMH 4YIEHAMH KOMAaH[bl; OIIEHWBATh KAaueCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

3) Vhusepcanvnuvle pezynamuensie deticmesus, obecneuusaom GopmuposaHue CMulCi08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camooprauusaius:

COCTABJIATh IUIAH, AJITOPUTM pEIICHUS 3aJaud, BbIOMpPATh CHOCO0 pelIeHHs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI peUIeHUH ¢ yu€TOM HOBOM HMH(DOpMALINUL.



CaMOKOHTpOIIB:

e BJAJICTh HaBBIKAMHU MO3HABATEIBLHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUH U
MBICIIMTENbHBIX ~ IPOLIECCOB, HUX  PE3y/lbTaTOB; BIaJeTh CIIOCOOAMU  CaMOINPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U Pe3yibTaTa PEIICHUSI MAaTEMATUYECKOM 3a1a4H;

® [MPCABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHKHYTH IIpH PEIICHHU 3aJadyu, BHOCHUTH
KOPPEKTHUBBI B ACATCIIBHOCT, HA OCHOBE HOBBIX 06CTO$IT€J'IBCTB, JaHHBIX, Haﬁl[eHHBIX OI_HI/I6OK,
BbISABJICHHBIX pr,HHOCTGfI;

® OLEHUBATh COOTBETCTBHE PE3yjbTaTa IENU U YCIOBUSAM, OOBSICHITH MPUUUHBI JOCTUKEHUS
WIM HENOCTHIKEHUS Pe3yJlbTaTOB JEATEIBHOCTH, HAXOIWTh OMIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
K koHiy o6yuenus B 10 kiacce oOydaronuiics NOIYIUT CIEAYIOIINE IPEIMETHBIE PEe3YIbTaThl

- OIIEPUPOBATH NOHATHAMMU: TOUKA, NPsIMast, INIOCKOCTb;
- IPUMEHSATH AKCUOMbI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPH PEIICHUN T€OMETPUUYECKUX 3a/1aY;

- OIIEPUPOBATh NOHATUAMMU: MAPATIIEIBHOCTD U MEPIEHANKYIIPHOCTD NPSAMBIX U IUIOCKOCTEH;

- KITacCU()UIUPOBATHh B3aMMHOE PACIIONIOKEHHE MPSIMBIX U IIOCKOCTEH B IIPOCTPAHCTBE;

- ONEpUPOBATh MOHATUSAMMU: JIBYTPAHHBINA yrojl, FPaHu JBYTPAHHOIO yria, peOpo ABYIpaHHOTIO yria,
JMHEWHBIN Yroy JBYIrpaHHOrO yIJla, IpaycHas Mepa JIBYTPAHHOTO yIJIa;

- OIEpUPOBATH MOHITUSIMU: MHOTOI'PAHHUK, BBITYKJIbIA U HEBBITYKJIbIH MHOTOTPaHHUK, 3JIEMEHTHI
MHOI'OI'paHHMKA, IPAaBUIbHbBII MHOTOTPAHHUK;

- pacrno3HaBaTb OCHOBHbIE BHUJbl MHOTOTPAHHHMKOB (IIMpamujaa, NpU3Ma, IPSIMOYTOJIbHBIN
napasuienenunes, Kyo);

- KJIacCU(UIMPOBATh MHOTOTPAHHUKH, BBIOMpAs OCHOBAaHUS ISl KiacCH(UKAIWU (BBITYKIIbIE H
HEBBINYKJIbIE MHOTOIPaHHMKH, MNpPaBUJIbHbIE MHOTOIPAaHHHMKH, MpsSMble M HAKJIOHHBIE TNPHU3MBI,
napasuieJenumnesibl);

- OIIEpUPOBAThH MOHATUAMMU: CEKyLIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB;

- 00BACHATH MPUHIIUIIBI TIOCTPOSHUS CEYEHH, NCIIOJIB3YSl METOJ] CIIEOB;

CTPOUTH CEUEHHsI MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IIIOCKUE YEPTEXKHU U3
PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

- pemiath 3a7auyd Ha HaXOXKICHHWE TI€OMETPHUYECKMX BEJMYMH MO o0pasliaM HWIH alropuTMam,
MPUMEHSISI U3BECTHBIE aHATUTUYECKHUE METO/IbI IIPY PEIIEHNUU CTAaHAAPTHBIX MaTeMaTHUYECKUX 3a]a4
Ha BBIYMCIIEHUE PACCTOSIHUI MEXKIY ABYMs TOUKaMH, OT TOUKH J10 IPSAMOM, OT TOYKH /10 TUIOCKOCTH,
MEX1y CKPELUBAIOLIUMUCS TPSIMBIMU;

- pemiath 3a7ayd Ha HaXOXKICHHWE TI€OMETPHUYECKMX BEJIMYMH MO o0paslaM MWIN alropuTMam,
MPUMEHSISI U3BECTHBIE AHAJTUTHUECKUE METO/IbI IIPY PEIICHNUN CTaHJAPTHBIX MaTEMaTHUECKUX 3a]a4
Ha BBIYMCIIEHUE PACCTOSIHUI MEXKIY ABYMs TOUKaMH, OT TOUKH J10 MIPSAMOM, OT TOYKH /10 TUIOCKOCTH,
MEX1y CKPELUBAIOIIUMUCS TPSIMBIMU;

- pemiath 3a7ayd Ha HAaXOXKICHHE T'€OMETPHUYECKUX BEJIMYMH MO o0paslaMm MM aJropuTMam,
MPUMEHSISI U3BECTHBIE aHATUTUYECKHUE METO/IbI MPU PEIICHUHU CTaHJapTHBIX MaTeMaTUYEeCKUX 3a/1a4
Ha BBIUMCIIEHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA MPSIMBIMU, MEXIY INPSAMOM M IJIOCKOCTBIO,
MEXy TNIOCKOCTSIMHU, ABYI'PAHHBIX YIJIOB;

- BBIYUCIIATE OOBEMBI W IUIONIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, NHpaMuia) C
NpUMEHEHHEeM (QOpMyJ, BBIUKCIATH COOTHOLIEHUS MEXAY IJIOMAAsIMU MOBEpXHOCTEH, 00bEMaMu
NOJOOHBIX MHOTOTPAaHHHUKOB;

- OIlEepUpPOBaTh MOHSTUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTb CHMMETPUH,
LEHTP, OChb U TNIOCKOCTh CHMMETPUH (PUTYPBHI;

- U3BJEKaTh, MpPeoOpa3OBbIBaTh W HHTEPHPETUPOBATH HH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;



- IPUMEHSTh TeOMETpHUYecKre (PaKThl AT PEIICHUS CTEPEOMETPUUECKUX 3aj1ad, MPEaNoIararmnx
HECKOJIbKO L1aroB PeLCHMs], €CIIU YCIIOBHSI IPUMEHEHU 3a/1aHbl B SIBHOM (opMe;

- IIPUMEHATH IIPOCTEUIINE MPOrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAILIMOHHBIE CUCTEMBI
IIPY PELICHNUU CTEPEOMETPUYECKHUX 3a/1a4;

- IPUBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOAE M KU3HM, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE;

- IPUMEHATH [IOJyYEHHBIC 3HAHUSA HA MIPAKTUKE: AaHAIIM3UPOBATh PEAJIBHBIC CUTYallud U IIPUMEHSATh
U3y4eHHbIC TIOHATHS B Ipolecce IIOMCKAa pELIeHHs MaTeMaTH4ecku Cc(hopMyIupoBaHHON
po0JIEMBI, MOJEINPOBATh PEAIbHBIE CUTYAllMM Ha SI3bIKE T'€OMETPUHU, UCCIIE0BATh IOCTPOEHHbBIE
MOJIEJI C HUCHOJb30BaHUEM TIE€OMETPUYECKMX HOHATHH M TeopeM, ammapara aiareOpbl, pemaTh
IIPAKTUYECKHE 3a/1a4H, CBA3aHHBIC C HAXOKICHUEM I€OMETPUYECKUX BEIHUYMUH.

K xoniy o6ydyenus B 11 kjacce o0yJarOmuics HAydIuTCS:

- ONEepHPOBaTh TMOHATHUAMH: I[MJIMHAPHYECKAs TMOBEPXHOCTh, OOpa3yIOIIUe IHIHHIPUICCKON
MOBEPXHOCTH, LMWJIMHAP, KOHMYECKAs IOBEPXHOCTb, 00pa3yrolMe KOHUYECKOM IOBEPXHOCTH,
KOHYC, c(hepryeckas oBEepXHOCTH;

- pacrmo3HaBath Teja BpalieHus (IIMIMHAP, KOHYC, cdepa u map);

- OOBSICHATH CIIOCOOBI MOTYYEHHSI TSI BPAIICHHS;

- KJIacCH(PUIUPOBATH B3aUMHOE PACIIONOKECHUE CHEPBI U IIOCKOCTH;

- ONEPUPOBATH MOHITUSAMHM: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BHICOTA CETMEHTA, IAapOBOM
CIIOi, OCHOBAHHUE LIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOs, IIAPOBOM CEKTOP;

- BBIYUCIATH OOBEMBI M IUIONIAMM TIOBEPXHOCTEH TeJI BpAaIICHHS, TCOMETPUYECKUX TEI C
IpUMEHEHUEM (OPMYIT;

- ONEepPHPOBaTh MOHSATUSAMH: MHOTOIDAHHHK, BIHCAHHBIH B Cepy M OMHUCAHHBIA OKOJO Chephl,
C(bepa, BIIMCAHHAs B MHOI'OI'PAaHHUK WJIM TCJIO BPAILICHHA,

- BBIYHCIIATH COOTHOIIECHHS MKy TUIOIIAAIMH MOBEPXHOCTEH 1 00bEMaMK TIOAOOHBIX TEIT;

- n300pakaTh U3y4aeMbie GUTYPHI OT PYKU U C TPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
BBIMOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYp: BH] CBEPXY,
cOOKY, CHH3Y, CTPOUTH CEYCHHUS TEJT BPAIICHHUS;

- U3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(DOPMAIIHIO O IPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKAX;

- OTIEPUPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

- BBIIIOJIHATH ﬂeﬁCTBHH CJIOKCHUA BEKTOPOB, BBIYHUTAHHA BCKTOPOB WM YMHOXCHHSA BEKTOpa Ha
YHCII0, 00BSACHATH, KAKMMHU CBOWCTBAMH OHH 00JIaJIaf0T;

- IPUMEHSATH MPABHUJIO MapalyIe/IeCHIe/a,;

- OnCpUPOBATE NMOHATHAMHU: ACKAPTOBLI KOOPAWHATBHI B IMPOCTPAHCTBE, BEKTOP, MOAYJIb BCKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YrOJl MEKIY BEKTOPaMH, CKAJSIPHOE MPOU3BEICHHE
BCKTOPOB, KOJNIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI;

- HAXOJUTh CYMMY BEKTOPOB M TPOHM3BEJCHHUE BEKTOpPAa Ha YHCJIO, YrOJI MEXKAY BEKTOPaMH,
CKaJIIpHOE TIPOM3BEICHUE, PACKIIAIBIBATH BEKTOP 110 ABYM HEKOJUTHHEAPHBIM BEKTOPAM;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT;

- IPUMEHSTHh T€OMETPHUYCCKHE (DaKThI /IS PEIICHHUS CTEPEOMETPUUECKUX 3a/1ad, MPeImoIaratonux
HECKOJIBKO IIaroB PEIICHHMS, €CITU YCIIOBHSI IPUMEHEHHUS 3a/IaHbl B SIBHOH (opMme;

- pemaTh IpOCTENIINE TEOMETPUIECKHE 3a/1a4M HA TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1A;
- pelmarth 3aJ1aud Ha JI0Ka3aTeIbCTBO MATEMAaTHUSCKUX OTHOIICHUN U HAXOXKICHUE TEOMETPUICCKUX
BCIIMYHUH 110 06pa3uaM HIIN aJIropuTMaM, IMIPUMCHAA HU3BCCTHBIC MCTOAbI IIPpH PCHICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a]1a4;

- IPUMEHATH NPOCTEHIINE POrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
NIPU PEIIICHUU CTEPEOMETPHUECKUX 3a]1ay;

- IPUBOJUTH NPUMEPLI MATCMATHUICCKUX 3aKOHOMepHOCTeﬁ B IIpHUPOAC U )XKU3HHU, paCllO3HABATh
NPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE;



- IPUMEHSTH MOJIyYeHHBIC 3HAHUS Ha MPAKTUKE: aHATTM3UPOBATh PEalbHBIC CUTYAIlUU U PUMEHSITh
U3YYCHHbIE TIOHSTHUS B IIpOLlECCE€ I[IOMCKA pEIIeHUsT MaTeMaTH4ecKu Cc(hOpMyInpoBaHHON
poOJIEMBbI, MOJICTUPOBATH PEANIbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh MOCTPOCHHBIC
MOJIEJIM C HUCIHOJB30BAaHUEM T'€OMETPUYECKUX MOHATUH M TEOopeM, armapara aiareOpbl, peuaTh
MPAKTUYECKHE 3a/1a4M, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUYECKHUX BEIHUHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

HaunmenoBanue KomnnyectBo OcHOBHOE cOJIepKaHNE OCHOBHBIE BUJIBI IEITEILHOCTH 00YYaIOIIHXCS
paszena (Tembl) Kypca 4acoB
BBenenue B 10 OCHOBHBIC TIOHSITHS CTEPEOMETPUU: TOYKA, AKTYyanu3upoBaTh (aKThl U METObBI INITAHUMETPUH,
CTEPEOMETPUIO npsiMasi, INOCKOCTh, MpocTpancTBo. [IpaBuia pEJICeBaHTHBIC TEME.

M300pakKeHHS Ha pUCYHKAX: U300pakKeHUs
MJIOCKOCTEH, MapaieNbHbIX MPSIMbBIX
(oTpe3koB), cepearHbl oTpe3ka. [lonsarus:
MEePECEKAIOIIMNECS TIOCKOCTH, TIEPECEKAIOIINECS
npsiMasi ¥ TJI0OCKOCTb.

3HaKOMCTBO C MHOTOTPaHHUKaMU, U300paKeHHE
MHOTOTPaHHHUKOB Ha PUCYHKaX, Ha
MIPOEKIIMOHHBIX YepTekax. HauanbHbie
cBeZieHHsI 0 KyOe U mupaMuie, UX pa3BEPTKU U
Mozienu. CeueHuss MHOTOrpaHHHUKOB.

[TonsiTHe 06 aKCHOMATHUYECKOM IMTOCTPOCHUH
CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUU U
CJIICACTBHS U3 HUX

IMoay4aTs npeCcTaBICHUS O TPOCTPAHCTBEHHBIX
¢burypax, pa3dupars npocreiime npasuia
HU300paKeHHS 3TUX (QUTYP.

N300pakaTh NpsSMYIO U TNIOCKOCTh Ha PUCYHKE.
Pacno3HaBaTh MHOTOIpaHHHUKH, TUPAMUY, KYO,
Ha3bIBATh MX DJIEMEHTHI.

Jenatpb prUCyHOK Ky0a, TMpaMH/Ibl, HAXOUTh OIIHOKH
B HEBEPHBIX M300paKEHUSX.

3HAKOMHUTBCS C CCUCHUSIMH, C METOJIOM CIIC/IOB;
UCTIOJIB30BaTh JUIS IOCTPOSHHSI CEYEHUST METO]T CIIC/IOB,
KPaTKO 3alChIBATh IIATU IIOCTPOCHUS CCUCHHSI.
Pacno3HaBaTh BUJ CEUYCHUS M OTHOIICHUH, B KOTOPBIX
ceueHue JAeauT pedpa KyOa, HaXoIUTh IJIO0IIA/b
CeUeHMSI.

Hcnoan3oBarth 1oo0ue npy pemeHny 3aaad Ha
MOCTPOEHUE CEUCHHIA.

3HAKOMHUTBCS ¢ AKCHOMAaTHYECKUM ITOCTPOECHUEM
CTEPEOMETPHUH, C AKCHOMAMH CTEPEOMETPUH H
clieACTBUSAMU U3 HUX. MTIocTpUpoBaTh aKCHOMBI
PUCYHKaMH U IPUMEpPAMU U3 OKPYKAOLIEH
00CTaHOBKH.




[Ipsimbie n
MIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamnenpHOCTH
MPSIMBIX U
IJIOCKOCTEMN
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B3anmHOe pacnonoxeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEPECEKAIOIIUECS,
IapaJuIeJIbHBIE U CKPEILUBAIOIINECS TIPSMBIE.
[TapajuieIpHOCTB IPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUICIbHBIE IIPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[apaAJUIEIbHOCTD MPSMOU U IUIOCKOCTH. YTIIBI €
COHAIIPaBJIICHHBIMU CTOPOHAMHU; YIOJl MEXKIY
IIPSIMBIMU B IIPOCTPAHCTBE.

ITapayueIpHOCTB IUIOCKOCTEN: NTapajlIeIbHbIE
IUIOCKOCTH; CBOWCTBA NapaJuIEIbHBIX
IUIOCKOCTEH.

[Tpocreiimume npocTpaHCTBEHHbIE (PUTYPHI HA
IUIOCKOCTH: TETPAdAP, KyO, NapajielIenune;
IIOCTPOCHUE CEYECHUN

AKTYyaIu3upoBaTh (PaKThl U METOABI INITAHUMETPUH,
pEJeBaHTHBIE TEME, IPOBOJIUTH aHAJIOTUH.
IlepeuncJsiTh BO3MOXKHBIE CIIOCOOBI PACHIOTIOKEHUS
JBYX IPSMBIX B IPOCTPAHCTBE, MILIIOCTPUPOBAThH X Ha
npuMepax.

JlaBaTh onpeaesieHNe CKPELMBAIOLIMXCS TPSAMBIX,
(opMyIMpPOBATH NPU3HAK CKPELIUBAIOIINUXCS IPSIMBIX U
MIPUMEHSTH €T0 P PELICHUN

3a/1ad4.

Pacno3sHaBaTh npusMy, Ha3pIBaTh €€ JIEMEHTHI.
CrpouTthb ceueHus IpU3Mbl Ha TOTOBBIX YEPTEXKAX.
IlepeuncassiTb BO3MOKHBIE CITIOCOOBI B3aUMHOIO
pacIonokKeHUs NPSMOM U MIJIOCKOCTH B IIPOCTPAHCTBE,
IPUBOJUTH COOTBETCTBYIOLIUE PUMEPHI U3 PEATILHOM
KHU3HU.

JaBaTh onpeaesieHre NapajyieIbHOCTH NPSIMON U
IUIOCKOCTH.

®opMyJIMpPOBaTh NPU3HAK [APAJUIEITBHOCTU IPSIMON
Y TUIOCKOCTH, YTBEP KJIEHUE O MPSIMOU ITepeceueHus
JIBYX IUIOCKOCTEH, MPOXOAIINX Yepe3 NapajuieIbHbIe
IpsIMBIE.

Pemathb npakruueckue 3ajaun Ha MOCTPOEHUE
CEUYEHUI MHOTOTpaHHMKA.

OO0BACHATH CiTydad B3aUMHOT'O PacIOJI0KEHUS
IIJIOCKOCTEM.

JdaBaThb onpeneseHue napauieIbHbIX NIOCKOCTEH;
MIPUBOJIUTH IPUMEPHI

U3 peaNbHOM KHU3HHU U OKpYXKarollei 00CTaHOBKH,
WJUTIOCTPUPYIOLINE NMapaJljIeIbHOCTh IJIOCKOCTEH.
Hcnonb30BaTh NpU3HAK MapaJsIENbHOCTH IBYX
IIJIOCKOCTEM, CBOMCTBA MapauIeNIbHBIX TUIOCKOCTEN ITPU
pELIEHNN 3a]]a4 Ha TIOCTPOEHHUE.

OO0BbSACHATH, YTO Ha3bIBaeTCS MapajlIeIbHbIM




MIPOEKTUPOBAHUEM U KaK BBITTOJIHSAETCS
MIPOEKTUPOBaHKE (PUTYP HA IIOCKOCTb.
M300paxkars B napajuieIbHOW NPOECKIUU Pa3IMYHbIC
reOMEeTPHUECKUE (PUTYpHI.

MopenaupoBaTthb peanbHble CUTYallH HA A3bIKE
rE€OMETPUHU, UCCIIE0BATH IOCTPOEHHbBIE MOJIEIIN C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHSATHIHA.
Hcnonb3oBaTh npu pelIeHUH 3a/1a4 HAa IOCTPOEHUE
CEUEHUH NMOHSTHE NapaUIeTbHOCTH, IPU3HAKYU U
CBOICTBaA MapajlyIeIbHbBIX IPSIMBIX Ha IIJIOCKOCTH

[leprieHAUKYISAPHOCTH
IPSIMBIX U IJIOCKOCTEN
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[lepneHAMKyISIPHOCTD MPSAMOM U TUIOCKOCTHU:
NEPIEHAUKYJISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE,
MpsIMbIE NapajulelIbHbIE U IEPIECHANKYIISIPHBIE K
IIJIOCKOCTH, IPU3HAK NEPIEHANKYIIPHOCTH
PsIMOM M IJIOCKOCTH, TEOPEMA O MPSIMOU
NEPIEHAUKYJIIPHON IIIIOCKOCTH
[lepneHauKysip ¥ HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IJIOCKOCTH

AKTYyaIu3upoBaTh (paKThl U METOABI INITAHUMETPUH,
peleBaHTHBIE TEME, IPOBOJIUTH aHAJIOTHH.
OO0BsACHATH, KaKO! yroJl Ha3bIBACTCs YIIIOM MEXKIY
NEPECEKAIOIINMUCS IPSIMBIMU, CKPELIUBAIOLIUMUCS
IPSIMBIMHU B IIPOCTPAHCTBE.

JaBaTh onpeaesieHne NeprueHANKYISIPHBIX PAMBIX U
IPSIMOM, IEPIEHAUKYIAPHON K IIIOCKOCTH.
HaxoauTth yriibl MeX1y CKpEIMBAIOIIMMHUCS IPSIMBIMU
B KyOe U nmupamue.

IIpuBOAMTH IPpUMeEPBI U3 PEATTLHOMN )KU3HU U
OKpy>Karoliel 00CTaHOBKH, UIUTIOCTPUPYIOIINE
MEPIEHIUKYJISPHOCTD MPSIMBIX B IPOCTPAHCTBE U
NEPIIEHIUKYIIPHOCTD NPSIMOM K MJIOCKOCTH.
®opMyJIMpPOBaAThH NPU3HAK NEPIEHIUKYIISIPHOCTH
IPSIMOM M INIOCKOCTH, IIPUMEHSATH €r0 Ha MPaKTUKE:
OOBSACHATH NEPIEHANKYIIPHOCT pedpa Kyda u
JMaroHaJli €ro TpaHu, KOTopas ero

HE COJIEP’KUT, HAXO/IUTh JJIMHY JUaroHajiu Kyoa.
BbIuuciaTe BBICOTY IPABUIIBHOM TPEYTrOJIBHOU U
MIPaBIJIBHOM YETHIPEXYTOIbHOW MUPAMHU/T IO JUTUHAM
pedep.

Pematp 3a7aun Ha BBIYMCIIEHUS, CBSI3aHHBIE C
NEPIEHIUKYJISIPHOCTHIO NPSIMOM U IIJIOCKOCTH, C




WCIIOJIb30BAHUEM IIPU PEIICHUH INIAHUMETPUYECKHUX
(haKkTOB U METOIOB.

OO0BACHATH, YTO HA3BIBAIOT NEPIEHAUKYIIAPOM U
HAKJIOHHOM U3 TOYKH K IIOCKOCTH; TPOCKLIHUEN
HAKJIOHHOM Ha MI0CKOCTh. OOBSACHATH, UTO HAa3bIBACTCS
paccTOsIHUEM: OT TOUKH JI0 IIJIOCKOCTH; MEXTY
napajyieIbHBIMU INIOCKOCTSMU; MEXKY MPAMOU U
NapajuIeIbHOM €M INIOCKOCTBIO; MEXIY
CKPELIMBAIOIIUMUCS IPSIMBbIMH.

HaxoauThb 3Tu paccTosSHUS B IPOCTHIX CIIydasix B KyOe,
nupamue, npusme.

MopenupoBaTh peajgbHble CUTYallUU Ha SI3bIKE
F€OMETPHUHU, UCCIIEA0BATH IOCTPOCHHBIE MOJEIIHN C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUH.
Hcnosb30BaTh IIpHU pELICHUH 33/1a4 Ha IOCTPOCHUE
ceueHuil Teopemy Ilucgaropa, ceoiicTsa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




YT1ibl MeXIY
MPSAMBIMU U
IUIOCKOCTSIMU
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Vrael B IpOCTPAHCTBE: YO MEXAY NPSIMON U
IJIOCKOCTBIO; IBYTPAHHBIN YTOJI, IMHEUHBIN
YTOJ IByTPaHHOTO YIJIA.
[leprieHAMKYASAPHOCTD IIOCKOCTEM: MTPU3HAK
NEePHEHANKYJISIPHOCTH ABYX IIIOCKOCTEM.
Teopema 0 TpEX NEepHEHAUKYIIAPAX

AKTyaJIu3upoBaTh (HaKThl 1 METO/bI TNIAHUMETPUH,
pEJeBaHTHBIE TEME, IPOBOJIUTH aHAJIOTUH.

JdaBaThb onpenesieHue yria Mex1y IpsMon U
IUIOCKOCTBIO, (POPMYIIHPOBATH TEOPEMY O TPEX
NEePIEeHIUKYIsApax U 0OpaTHYIO K HEll.

Haxoauts yros Mexay NpsMON U INIOCKOCTBIO B
MHOTOI'PAHHUKE, PACCTOSIHUE OT TOUYKH JI0 IPSIMOU Ha
IIJIOCKOCTH, UCIIOJIb3Ysl TEOPEMY O TPEX
nepneHaukysapax. IlpoBogute Ha yepTexe
MEPIEHIUKYIIAP: U3 TOUKU Ha IPSIMYIO; U3 TOUKH Ha
IJIOCKOCTb.

JaBaTtp onpejeneHre ABYIrpaHHOro yIiia ¥ ero
3neMeHTOB. OOBSACHATH PABEHCTBO BCEX JTMHEHHBIX
YIJI0B JBYTPAHHOIO yria.

HaxoauTthb Ha uepTexe IBYrpaHHBIN yroi mpu pedpe
NUPAMUJIBL, TPU3MBI, TapajlIeIenuIe a

JdaBaTh onpeaesieHHe yriia MEXy MJIOCKOCTSMH.
JaBatp onpenesienne 1 GopMyIHpPOBATH NPU3HAK
B3aMMHO NEPIEHIUKYISPHBIX IIJIOCKOCTEM.
HaxoauTthb yriibl MeXy MJIOCKOCTSIMU B KyOe U
UPAMHUJE.

Hcnonb3oBath npu penieHnH 3a/1a4 OCHOBHbIE
TEOPEMBI U METO/IbI IIJITAHUMETPUH.

MopenupoBaTh peagbHble CUTYallUU Ha SI3bIKE
TEOMETPHH, HCCJIEN0BATH ITIOCTPOCHHBIE MOJIENIN C
HCIIOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHH.
Hcnonb3oBath npu pelieHUH 3a/1a4 Ha MOCTPOCHHE
CEYEHUI COOTHOLIEHUS B IPSMOYTOJIbHOM
TPEYTrOJbHUKE

MHororpaHHuku
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[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHMKA, BBIITYKJIBIE Y HEBBITYKIIBIE
MHOTOTPaHHUKH; pa3BEPTKA MHOTOTPaHHHKA.
ITpusma: N-yrosibHas npu3Ma; rpaHu

AKTyaJ]I/I3I/IpOBaTb (i)aKTI)I U MCTOABI INIAaHUMETPUH,
pelieBaHTHBIC TeME, IPOBOANUTH AHAJIOTHH.

JlaBaTh onpejesieHHe TIapaUie/eHIe/a,
Pacno3HaBaTh €ro BUJbl M U3Yy4aTh CBONCTBA.




Y OCHOBAHUS MPU3MBI; IIPsAMasi U HaKJIOHHAs
pU3Mbl; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
npusMel. [lapamienenunen, npsMOyroabHbIN
NapaJulesIenuIe]] U €ro CBOMCTBA.

[Tupamua: N-yrosipHas nupamMuaa, TpaHu v
OCHOBaHME HPAMHJIbI; OOKOBas M MOJTHAS
IIOBEPXHOCTb TUPAMU/IbL; IPABWIIbHAS U
yCedE€HHas MUPAMUIA.

DIEMEHTHI IPU3MBI U IUPAMUJIBI.
IIpaBunbHBIE MHOTOTPAHHUKU: IIOHATHE
IIPABWJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
IIPU3Ma U NIpaBUJIbHAS IHPAMUJIA; IIPaBUIIbHAS
TpeyrojbHas NMpaMuja U IpaBUIIbHbBIN
TeTpasp; Kyo. [IpeacraBnenue o npaBUIbHBIX
MHOTOTPaHHHMKaX: OKTa’dp, N0AEKadIp U
HUKOCAdP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOH, TNIOCKOCTH.
DIEMEHTBI CUMMETPUH B IMpaMUax,
napajuiesenuneax, NpaBuiIbHbIX
MHOT'OI'PAHHUKAX.

Brruucnenue 3;1eMEHTOB MHOIOTPaHHUKOB:
pEOpa, muaronanu, yrisl. [Lnomaas 60KoBO
MTOBEPXHOCTHU Y IIOJIHOM OBEPXHOCTH IIPSIMOM
MIPU3MBI, IUIOLIAb OCHOBAHUM, TEOpEMA O
OOKOBOM TOBEPXHOCTH MPSAMOI IPU3MBI.
[Tnomaae 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH
IIPaBUJILHON MUPAMUIBI, TEOPEMA O ILIOIIANN
OOKOBOI TOBEPXHOCTH YCEUEHHON MUpPaMUIbI

JaBaTh onpeneneHue nupamMuabl, paclo3HaBaTh
BUJIBI THpaMuL, (POPMYJIMPOBATH CBOKCTBA pEDED,
IPAHEN U BBICOTHI MPABUIIBHOW TUPAMU/IBL.

HaxoauTthb miomaas moaHoH U O0KOBOM MOBEPXHOCTH
NUpaMUBbL.

JdaBaTh onpeaejieHHe yCEYEHHOM MUPAMUIBI,
Ha3bIBATh €€ FJIEMEHTHI.

®opMyIHPOBATH TEOPEMY O ILJIOLIAU OOKOBOM
MOBEPXHOCTU MIPaBUIbHON YCEUEHHON MUPAMHU/IBI.
PemaTe 3a1a4y Ha BBIYUCIICHHE, CBSI3aHHBIE C
nMpamMuJamMu, a TAKXKe 3aJa4 Ha IOCTPOCHHUE CEUYEHUN.
JaBaTh onpeaejieHue IPU3MbI, PacClO3HABATDH BUbI
PU3M, H300PaKATh [IPU3MBbI HA YEPTEKE.

HaxoauThb 1uromaas moaHON Wil O0KOBOMH
MOBEPXHOCTHU MTPU3MBI.

N3yuath cooTHOICHHS Ditsiepa yist yucia péoep,
rpaHell ¥ BEpLIMH MHOTOTPaHHUKA.

H3y4yaTs BBl IPABUIIBHBIX MHOIOTPAaHHUKOB, UX
Ha3BaHUs U KOJIMYECTBO IPAHEH

HN3yyaTh CUMMETPHUIO MHOTOIPAHHUKOB.

OO0BsACHATH, KaKKE TOUYKH HAa3bIBAIOTCS
CUMMETPUYHBIMA OTHOCUTENBHO JTAHHOM TOYKH,
IIPSIMOM WIIH IIJIOCKOCTH, YTO HA3BIBAIOT LIEHTPOM, OCBIO
WJIH TJIOCKOCTBIO CUMMETPUH (DUTYPBI.

IIpuBoANTH MPUMePHI CHMMETPUUYHBIX (UTYD B
ApPXUTEKTYype, TEXHUKE, IPUPOJE.

MoaeanpoBaTh peajabHbIe CUTYalllU Ha SI3BbIKE
T€OMETPHUH, UCCIIEA0BATH IIOCTPOCHHBIE MOEIIH C
HCIIOIb30BAHUEM I€OMETPUYECKUX ITOHATHH,
MCIOJIb30BATh M000MEe MHOTOI'PaHHUKOB




O0BEMBI
MHOTOTPaHHUKOB

[Tonsitue 06 00bEMe. OOBEM TUPAMU/IBI,
[IPU3MBI

AKTyaJIu3upoBaTh (HaKThl 1 METO/bI TNIAHUMETPUH,
pEJIEBAHTHBIE TEME.

OO0BACHATH, KaK U3MEPAIOTCSI 00bEMBI TEJI, IPOBOIS
AQHAJIOTHIO C U3MEPEHUEM ILIOMIAEH
MHOT'OYTOJIbHUKOB. @OpPMYJIMPOBATH OCHOBHBIE
CBOHCTBa 0OBEMOB.

H3yuyaTth, BLIBOAUTH (pOPMYJibI 00BEMA
MPSIMOYTOJIBHOT'O NIapaJuleIenuneia, Ipu3Mbl U
NUpaMUBbL.

Bbruucasite 00bEM MPU3MBI U TUPAMUIBI 110 UX
3JE€MEHTaM.

IIpumeHsaTh 00BbEM JUIS pEILIEHUS] CTEPEOMETPUUECKUX
3a/1a4 ¥ JJ11 HaXO0K/ICHUSI TEOMETPUUECKUX BEJIMYHUH.
MopenupoBaTh peajgbHble CUTYallUU Ha SI3bIKE
F€OMETPUHU, HCCIAE0BATH [IOCTPOCHHBIE MOJEIIU C
MICIIOJIb30BAaHUEM I'€OMETPUYECKUX MTOHSITHH

HOBTOpCHI/IeZ CCUCHUA,
PACCTOSAHUA U YTJIbI

[TocTpoeHune ceueHnii B MHOTOTPaHHHUKE.
Brluncienue paccToOsSHUAN: MEXIY ABYMs
TOYKAMHM, OT TOUKH JI0 NIPSAMOM, OT TOUKH J10
IIJIOCKOCTH; MEXY CKPELIMBAIOIIUMHUCS
IPSAMBIMHU.

Brruucnenue yrios: MeXay CKpELIMBAOIIUMHUCS
MPSAMBIMH, MEXKIY IPSIMOU U INIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY IIJIOCKOCTSIMU

CTpouThb ceueHrnEe MHOTOIPAaHHUKA METO/IOM CJIEIOB.
JlaBaTh onpeaesieHne pacCTOSHUS MEXAY QUTYypaMH.
HaxoauTthb paccTossHHE MEXy apajIeIbHbIMU
IIJIOCKOCTSIMU, MEXY INIOCKOCTBIO Y MapAJIEIbHON el
IPSIMOM, MEKY CKPEIIMBAOIIMMHUCS MTPSMBIMH.
CTpouTh JIMHENHBIN yros1 JBYTpaHHOro yria Ha
YepTeKe MHOIOIPAaHHUKA U HAXOAMUTD €r0 BEINUYUHY.
Haxoauth yribl Mexay INIOCKOCTSIMHU B
MHOTOTpaHHHMKaX

OBILIEE
KOJIMYECTBO
YACOB [0
[TIPOTPAMME
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Haumenosanue KomnuectBo OCHOBHOE COJIepKaHNE OCHOBHBIE BUBI ICATETLHOCTH 00YJAFOIIINXCSI
paszena (Tembl) Kypca 4acoB
Tena BpameHus 12 Cdepa u map: eHTp, paanyc, AMameTp; AKTYaJu3upoOBaTh (HaKThl 1 METO/IbI TUTAHUMETPHH,

IUIOINAb MOBEPXHOCTHU ceprl. Bzaumuoe
pacrnosoxeHue cepsl U IIOCKOCTH;
KacaTeJbHast INIOCKOCTh K cdepe; MIonaib
chepsl.

N300paxkenue cdepsl, mapa Ha TIOCKOCTH.
CedeHus mapa

[{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIne
UWIMHAPUYECKON TOBEPXHOCTH, OCh
UUJIUHAPUYECKOU oBepxHOoCTU. Lumuuap:
OCHOBaHHUS U OOKOBAast TOBEPXHOCTH,
o0pa3yrolas 1 och; II0MAab OOKOBOM U
IIOJIHOM ITOBEPXHOCTH.

N300paxeHne NUINHAPA HA MJIOCKOCTH.
Pa3BépTka nmnunapa.

Ceuenus numHApa (TIOCKOCTHIO,
NapaJuIeIbHON WIN NEPIEHIUKYISIPHON OCU
HUAJTUHIPA)

Konnueckasi moBepXHOCTb, 00pa3yromye
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOW MOBEPXHOCTH.

Konyc: ocHOBaHue 1 BepinHa, 00pasyromas u
0Cb; IJIOLIAb

OOKOBOH M MOJHON MOBEPXHOCTH. Y CEUEHHBII
KOHYC: 00pa3yrollue 1 BbICOTa; OCHOBAHUS U
OOKOBast TOBEPXHOCTb.

N300pakeHne KoHyca Ha IIOCKOCTH. Pa3BépTka
KOHYyCa.

Ceuenus KOHyca (MJI0CKOCTBIO, NApAJIIEIBbHON

peneBaHTHBIE TeME, MPOBOAUTDH aHAJIOTHHU.
JaBaTth onpenesienusi chepsl U 1apa, X LEHTPA,
paauyca, TuaMmerpa.

OmnpeneasThb chepy Kak GUTypy BpaleHUS
OKPY>KHOCTH.

HccnenoBarh B3auMHOE pacnoioskeHue cepbl U
IJIOCKOCTH, JIBYX c(hep, HIJIICTPUPOBATH 3TO HA
YyepTexax U pUCYHKaX.

DopMyaMpoOBaTh ONpEICICHUE KacaTeIbHON
IUIOCKOCTH K cpepe, CBOWCTBO U MPU3HAK KacaTeIbHOM
MJIOCKOCTH.

3HAKOMHTBCS € T€0/IE3MYECKUMU JIMHUAMHU Ha cdepe
OO0BbSACHATH, YTO HA3BIBAIOT IIWJIMHAPOM, HA3bIBAThH
€ro 3JIEMEHTHI.

HN3yuathb, 00BSACHATD, KaK MOJTYYUTh HAIUHAP MyTEM
BpaIlleHUs] IPSIMOYTOJIbHUKA.

BbIBOAUTH, HCIOB30BATH (POPMYIIBI IS
BBIUMCIICHHUS M0 OOKOBON MOBEPXHOCTH
HUAJTUHIpA.

H3yuarth, pacno3HaBaTh pa3BepTKy LWIMHAPA.
HN300pamxkaTh NUIUHIP U €T0 CEYEHUS MIIOCKOCTHIO,
MPOXOJISIIEN Yepe3 ero och, NapajuieIbHON UIN
MEPIEHIUKYISIPHON OCH.

HaxoauTh muiomaam 3TuX CEYEHUM.

MojaeanpoBaTh peaabHbIC CUTYAIlUU Ha S3BIKE
T€OMETPUHU, HCCIE0BATH IOCTPOCHHBIE MOJEIIU C
HCIIOIb30BAaHUEM T'€OMETPUUCCKUX MTOHITHIA
OO0BACHATH, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 AJIEMEHTHI.

HN3yuyath, 00BSICHATD, KaK MOJTYYUTh KOHYC IYTEM




OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOAALIEH yepe3
BEpILUHY)

KOM6I/IHaI_[I/IH TCJI BpalliICHUA 1 MHOT'OI'PAaHHHUKOB.

MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;
cdepa, BMcaHHast B MHOTOI'PAaHHHK WUJIH B TEIIO
BpalleHUs

BpAILCHUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
H300paxkarh KOHYC U €r0 CEYEHUS INIOCKOCTHIO,
IPOXOJAIIEH Yepe3 OCh, U MIIOCKOCTBIO,
NIEPIEHIUKYISIPHON K OCH.

H3yuars, pacnio3HaBaTh pa3BEPTKY KOHYcCA.
BbIBOAUTS, HCTIOIB30BATH (OPMYIIBI IS
BBIYMCIICHUSI II0IIa 1 OOKOBOM TOBEPXHOCTH KOHYCA.
HaxoauTh 1iomaam ceUeHui, TpoXOoJAInX YEPE3
BEPIINHY KOHYCA WJIU IIEPIEHANKYIISPHBIX €0 OCH.
OO0BSACHATH, KaKOE TEJIO Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3yuarhb, 00bSACHATD, KaK €ro MOJyYUTh YyTEM
BpallleHUs IPSIMOYTOJIBHOM Tpanenuu.

BoiBoaMTH, IPUMEHATH GOPMYITY JUISI BBIYMCIICHUS
IUIOIAAN OOKOBOW MOBEPXHOCTH YCEUEHHOIO KOHYCA
BpaIICHUS IPSIMOYTOJIbHON TPAIECLUH.

BbiBoAUTH, NPUMEHATH GOPMYITY [UIsl BEIUMCIICHUS
U011 OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA
AKTYyaIu3upoBaTh (paKThl U METOAbI INITAHUMETPUH,
pElEeBaHTHBIE TEME, IPOBOANTH AHAJIIOTHMH.

Pemate crepeomeTpruecKue 3a1a4u, CBA3aHHBIE C
T€JaMU BpAlICHUs, IOCTPOCHUEM CEUEHUH Tell
BpALIEHUs, C KOMOMHAIIMSIMU TeJ BPALIEHUS U
MHOTI'OTPaHHUKOB HA HAaXO0/JICHNE F€OMETPUYECKHUX
BEJIMYUH.

Hcnosp30BaTh IIPU PEILICHUN CTEPEOMETPUUYECKHAX
3a/1a4 MJIaHUMeTpUdeckue (PaKThl U METObI 3aJ1a4H Ha
BBIYKCIIEHHUE U JJOKA3aTEIbCTBO.

MoaeanpoBaTh peajabHbIe CUTYalllN Ha SI3BIKE
TE€OMETPUH, HCCIEA0BATH [IOCTPOCHHBIE MOCIIN C
HCIIOJIb30BAHUEM I€OMETPUYECKUX MOHATHN




OO0BEMBEI TEN

ITonstre 06 00bEMe. OCHOBHEIE CBOICTBA
00BEMOB TelI.

O0BEM MIIMH]IPA, KOHYCA.

O06bEéM mapa u miomaas cheps

[TonoGHble Tena B mpocTpancTBe. COOTHOIIEHUS
MEXy TUIOIIAAsIMUA TOBEPXHOCTEH, 00BEMaMu
IMOAOOHBIX TEI

AKTyaJIu3upoBaTh (HaKThl 1 METO/bI TNIAHUMETPUH,
pelieBaHTHBIE TEME, IPOBOIUTH aHAIIOTHH.
BbIBOAMTH, HCNI0JIB30BATh (GOPMYIIBI 00BEMOB!
MPU3MBI, HWIMHPA, THPAMUIBI, KOHYCA; yCeUEHHOU
MUPAMUJIBI U YCEYEHHOTO KOHYCA.

PemaTh cTrepeoMeTpuuecKre 3a1a4H, CBI3aHHBIC C
BBIUKCIICHHEM 00BEMOB.

@opMyIHPOBATH OIPEJICIIEHUE IAPOBOI0 CETMEHTA,
IIAPOBOTO CJI0s, IIIAPOBOTO CEKTOPA.

IpumensaTs GopMymsl A7 HAXOXKACHUS 00BEMOB
[IAPOBOTO CEIrMEHTA, IIapOBOTr0 CEKTOpa

PemaTts cTepeoMeTpuUeCcKre 331241, CBI3aHHBIE C
00BEMOM IT1apa U TJIOMIAIBI0 CHEPHI.
MoneaupoBaTh peabHbIE CUTYalluu Ha S3bIKE
Te€OMETPHH, UCCIIEIOBATH TIOCTPOCHHBIE MOJIENIU C
UCIIOJIb30BaHUEM I'€OMETPUYECKUX MTOHSITHH.
AKTYaJIu3upoBaTh (HaKThl 1 METO/bI TNIAHUMETPUH,
pelieBaHTHBIE TEME, IPOBOIUTH aHAIOTHH.

Pemathb crepeomeTprueckue 3a/1a4u, CBSI3aHHbIE C
COOTHOIIIEHHEM 00BEMOB M MOBEPXHOCTEN TTOJJOOHBIX
TEJI B IPOCTPAHCTBE.

MoneaupoBaTh peaibHbIE CUTYalluu Ha S3BIKE
reOMETPHH, UCCIIEI0BaTh MOCTPOSHHBIE MOJIEH C
WCTIOJIH30BAHNEM T€OMETPUIECKHUX TTOHSITHI




Bekrtopsl n 10 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE. AKTYaIu3upoBaTh (DaKThl U METOABI INITAHUMETPUH,
KOOPJIHMHATHI B CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE | pPEJIEBaHTHbBIE TEME, IPOBOJAUTH aHATIOTHH.
IIPOCTPAHCTBE BEKTOPA Ha 4ucio. PazinoxeHne Bekropa 1o OnepupoBaThb NOHATHEM BEKTOP B IIPOCTPAHCTBE.
TpEM HEKOMILIaHApHBIM BeKkTopam. [IpaBuiio DopMyJIMPOBAThH [IPABUJIO NApaJUICIEIUIIEA IIPU
napajuleIenunes1a. CJIO)KCHUH BEKTOPOB.
Pewenue 3ana4, CBA3aHHBIX C IPUMEHEHUEM CxJ1aabIBaTh, BBIYUTATH BEKTOPBl, YMHOKATH
IIPABWJI ACUCTBUM C BEKTOPAMHU. BEKTOP Ha YHCJIO.
IIpssMoyrosibHas cUCTEMA KOOPAUHAT B H3y4aTh OCHOBHBIE CBOMCTBA 3TUX OIEpaLUN.
npocrpancTse. KoopauHatel BEKTOpa. JaBaTtp onpeneneHne NpsaMOyrojJbHON CUCTEMBI
[Ipocrelinue 3ana4u B KOOpAUHATaX. YOI KOOPAMHAT B IIPOCTPAHCTBE.
Mexy BekTopamu. CKaJasipHOE IPOU3BEICHHUE BuIpasuTrhb KOOpPAMHATHI BEKTOPA Y€pe3 KOOPAUHATHI
BEKTOPOB. BbI4KCIIEHHE YTIIOB MEXy NIPSMBIMU | €r0 KOHIIOB.
Y TUIOCKOCTSIMH. BeiBOANTS, HCII0JIB30BATH (POPMYJIY JUIMHBI BEKTOpA
KoopanHAaTHO-BEKTOPHBIM METOJ IIPU PELIEHUN | U PACCTOSHMS MEXKY TOUKAMM.
TFEOMETPUUYECKUX 3aJa4 BeipamxkaTth CKalsIpHOE IPOU3BEACHUE BEKTOPOB YeEPE3
UX KOOPAMHATBI, BBIYUCIITH YIOJl MEXAY IBYMS
BEKTOPAMH, ABYMs IIPSIMBIMHU.
Haxoauts yros Mexay NpssMoi U INIOCKOCTBIO, YIOJl
MEXY IBYMS IUIOCKOCTSIMU aHAJIUTHYECKUMHU
METOAAMH.
BeIBOAUTE, HCNI0/1b30BATH GOPMYJIY PACCTOSTHUSA OT
TOYKH J0 MJIOCKOCTH
IToBTOpEHUE, 7 OcHoBHBIE QUTYpHI, HaKThl, TEOPEMBI Kypca Pemate npocrennme 3aga4i Ha HAX0XKACHUE UIUH U
000011eHNE U IUTAaHUMETPHUH. 3a/1auMl IJIAHUMETPUU U METO/IBI | YTJIOB B TEOMETPUYECKUX (PUTypax, IPUMEHSTh
cucTeMaru3anus UX pEeLIEHUS. teopeMy [Iudaropa, TeopeMbl CHHYCOB U KOCHHYCOB.
3HaHUHI OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca Haxoaurs monias MHOrOYroJIbHUKA, KPyra.

CTEpEOMETPHUH. 3a7a4l CTEPEOMETPUHU U METOJIbI
WX PELICHUs

Pacno3naBath nogo0HbIE GUTYPHI, HAXOIUTH
OTHOILIEHUS JUTUH U IUIOMIAICH.

Hcnosb30BaTh MpH PELICHUN CTEPEOMETPUUYECKUX
3a1a4 (HaKThl U METOBI TFITAHUMETPUHI




OBILIEE 68
KOJIMYECTBO
YACOB T10
TTIPOTPAMME

IHOYPOYHOE IIVINHUPOBAHUE

10 KJIACC
Neo Tewa ypoa Kommuectso wacos Jlata syenus ek TpOHHbIE IU(PPOBbIC
/i Bcero | Kontponbubie | [IpakTuyeckue 00pa30BaTeIBbHBIC PECYPCE
paboThI paboThI
1 OCHOBHBIE TOHSATHUS 1 0 0 03.09.2024 bubmuorexa [JOK
CTEPEOMETPHUH: TOYKA, TIpsMas, https://m.edso0.ru/1c209e37/
IUIOCKOCTB, IIPOCTPAHCTBO.
[IpaBuiia uz06paxenus Ha
pPHCYHKaX: U300pakeHHsI
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEpPETUHBI
oTpesKa
2 [TonsaTHS: IEpeceKaromuecs 1 0 0 06.09.2024 bubmmorexa [IOK
TUIOCKOCTH, TTEePECEKAIOIIHECs https://m.edsoo.ru/1c209e37/
npsiMasi ¥ TNIOCKOCTh
3 ITonsaTHs: nepecekaromuecs 1 0 0 10.09.2024 bu6nuorexa [IOK
TUIOCKOCTH, MEPECEKAIONIHECs https://m.edso0.ru/1c209e37/
npsiMasi ¥ TIOCKOCTh
4 3HAKOMCTBO C MHOTOTPaHHHUKAMHU, 1 0 0 13.09.2024 bubnuotexa [JOK
n300pa’keHNe MHOTOTPAHHUKOB https://m.edsoo.ru/1c209e37/
Ha PUCYHKaX, Ha MPOEKITHMOHHBIX
yepTekax
5 HavanwsHbie cBeneHus o kKyoe u 1 0 0 17.09.2024 bub6mmoreka [JOK

MMAPAMUIE, UX Pa3BEPTKU U

https://m.edso0.ru/1¢c209e37/
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monenu. CeyeHus
MHOI‘OFpaHHI/IKOB

6 HauanpHbie cBeneHus o0 Kyoe u 20.09.2024 bu6mmoreka [JOK
nUpamMue, UX pa3BEPTKU U https://m.edsoo.ru/1c209e37/
monenu. CeueHus
MHOTOTPAaHHUKOB

7 [TousiTHE 00 AaKCHOMATHYECKOM 24.09.2024 bu6mmoreka [JOK
MOCTPOCHHH CTEPEOMETPHUH: https://m.edso0.ru/1c209e37/
aAKCHOMBI CTEPEOMETPUH U
CJICJICTBUS U3 HUX

8 [TousiTHE 00 aKCHOMATHYECKOM 27.09.2024 bubmuoreka [JOK
MOCTPOCHHH CTEPEOMETPHUH: https://m.edso0.ru/1c209e37/
aAKCHOMBI CTEPEOMETPUHU U
CJICJICTBUS U3 HUX

9 [TousiTHE 00 aKCHOMATHYECKOM 01.10.2024 bubmuoreka [JOK
MOCTPOCHUH CTEPEOMETPHUU: https://m.edso0.ru/1c209e37/
aAKCHOMBI CTEPEOMETPUHU U
CJICJICTBUS U3 HUX

10 | IlonsTue 00 akCMOMATUYCCKOM 04.10.2024 bubmuoreka [JOK
MOCTPOCHUH CTEPEOMETPHUH: https://m.edso0.ru/1c209e37/
aKCHOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX

11 | B3aumHoe pacnonoxeHue 08.10.2024 bubnuorexa [JOK
NPSIMBIX B IPOCTPAHCTBE: https://m.edsoo.ru/1c209e37/
MepeCceKaroIInecs,
napasuieNIbHbIC U
CKPEIIMBAIOIINECS PSIMbIE

12 | IlapanienbHOCTh NPSIMBIX U 11.10.2024 bu6nuorexa [IOK

IJIOCKOCTEHN B MPOCTPAHCTBE:
NapajuleJIbHbIE INPsSMBIE B
IIPOCTPAHCTBE; MapaUIEIbHOCTD
TPEX MPSIMBIX

https://m.edso0.ru/1c209e37/
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13 | MapamwrensHOCTH TPSIMBIX U 15.10.2024 bu6mmoreka [JOK
IUIOCKOCTEH B IIPOCTPAHCTBE: https://m.edso0.ru/1c209e37/
[TapannensHOCTD NPSIMON U
TJIOCKOCTH

14 | Yrusl ¢ coHanpaBIeHHBIMHU 18.10.2024 bubmuoreka [JOK
CTOPOHAMH https://m.edsoo.ru/1c209e37/

15 | Yroa mexay npsiMbIMH B 22.10.2024 bubmuoreka [JOK
POCTPaHCTBE https://m.edsoo.ru/1c209e37/

16 | Yroa Mmexay npsiMbIMH B 25.10.2024 bubmuorexka [JOK
POCTPaHCTBE https://m.edsoo.ru/1c209e37/

17 | IlapannenbHOCTh IMIOCKOCTEH: 05.11.2024 bubnnoreka [JOK
napauiebHbIC TNIOCKOCTH https://m.edsoo.ru/1c209e37/

18 | CaoiicTBa mapamuieabHbIX 08.11.2024 bubnunoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37/

19 | Ilpocreiimme mpocTpaHCTBEHHBIE 12.11.2024 bubnuorexka [JOK
GbHUrypbI Ha MJIOCKOCTH: TETPAdIP, https://m.edsoo.ru/1c209e37/
Ky0, napajuiesenunes

20 | ITocTpoeHue ceueHui 15.11.2024 bubnnoreka [JOK

https://m.edso0.ru/1c209e37/

21 | IlocTpoeHue ceyeHui 19.112024 bu6nuorexa [IOK

https://m.edso0.ru/1c209e37/

22 | KoutpoanHas padora Ne 1. 22.11.2024
IIpsiMble U MJIOCKOCTH B
MPOCTPaHCTBe.

IMapanieabHOCTH NPSAMBIX H
IJIOCKOCTEH

23 | llepneHIUKYISAPHOCTD MPSIMOM H 26.11.2024 bubnnorexa [JOK
TUIOCKOCTH :  TIEPIICHANKYIISIPHBIE https://m.edsoo.ru/1c209e37/
npsiMble B TPOCTPAHCTBE

24 | IlpsiMble apayiesbHbIC U 29.11.2024 bubnnoreka [JOK
NEePIEHIUKYIISPHBIE K MJIOCKOCTH https://m.edso0.ru/1c209e37/

25 | IlpsiMble mapaienbHbIC U 03.12.2024 bubnnoreka [JOK

NEPpNCHAUKYIIAPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/1c209e37/
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26 | [IpuzHak TEPHEHAUKYIIPHOCTH 06.12.2024 bubmuorexka [JOK
pSIMOY M TUIOCKOCTH https://m.edsoo.ru/1c209e37/
27 | IlpusHak TEepHeHAUKYIIPHOCTH 10.12.2024 bubmuorexa [JOK
pPSIMOY M TUIOCKOCTH https://m.edsoo.ru/1c209e37/
28 | Teopema o mpsiMoit 13.12.2024 bubmuorexa [JOK
NEePICHMKYIISIPHON TNIOCKOCTH https://m.edsoo.ru/1c209e37/
29 | Teopema o mpsiMOiA 17.12.2024 bubmuoreka [JOK
NEePICHMKYIISPHON TNIOCKOCTH https://m.edsoo.ru/1c209e37/
30 | Teopema o mpsiMoii 20.12.2024 bubmuorexa [JOK
NEePICHMKYIISIPHON TNIOCKOCTH https://m.edsoo.ru/1c209e37/
31 | IlepneHauKymsp U HAKJIOHHBIE! 24.12.2024 bubnunoreka [JOK
paccTosiHUE OT TOYKH 10 https://m.edsoo.ru/1c209e37/
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
32 | IlepneHauKysip U HAKJIIOHHBIE: 10.01.2025 bubnuorexka [JOK
paccTostHue OT TOYKH JI0 https://m.edso0.ru/1c209e37/
TUIOCKOCTH, PACCTOSIHUE OT
NPSIMO¥ IO TIIOCKOCTH
33 | [lepnenaukyssip ¥ HaKJIOHHEIE: 14.01.2025 bubnuotexa [JOK
paccTosiHUE OT TOYKH JI0 https://m.edso0.ru/1c209e37/
TUTIOCKOCTH, PACCTOSIHHE OT
IpsSIMOH JT0 TWIOCKOCTH
34 | TlepneHaUKYASp U HAKJIOHHBIEC! 17.01.2025 bubnuotexa [JOK
paccTosiHUE OT TOYKH JI0 https://m.edsoo0.ru/1c209e37/
TUIOCKOCTH, PACCTOSIHHE OT
psSIMOH JT0 TWIOCKOCTH
35 | Yl B mpoCTpaHCTBE: YIoJ 21.01.2025 bubnuotexa [JOK
MEKAY NMPSIMOH U TIIIOCKOCTHIO https://m.edsoo.ru/1c209e37/
36 | JIByrpaHHBIN yroj, THHESHHBIH 24.01.2025 bubmuorexa [JOK
yroJ1 IBYTPaHHOTO yIJia https://m.edsoo.ru/1c209e37/
37 | JIByrpaHHBIN yroJj, TWHESHHBIH 28.01.2025 bubmuorexa [JOK
yrojl JBYTPAaHHOIO yIia https://m.edso0.ru/1c209e37/
38 | [lepneHAUKYIIPHOCTH 31.01.2025 bubnuorexa [JOK
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TJIOCKOCTE: TTPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
TIOCKOCTEH

https://m.edso0.ru/1c209e37/

39 | [lepneHAUKYISIPHOCTH 04.02.2025 bubnmoreka [JOK
IUIOCKOCTEH: MPU3HAK https://m.edsoo.ru/1c209e37/
MEPICHIUKYIIIPHOCTH BYX
IIJIOCKOCTEN

40 | IlepnieHAMKYISPHOCTH 07.02.2025 bubnmoreka [JOK
IUIOCKOCTEH: MPU3HAK https://m.edsoo.ru/1c209e37/
MEPICHAUKYIIIPHOCTH JBYX
MIJIOCKOCTEMN

41 | Teopema o Tpéx 11.02.2025 bubnuorexa [JOK
HEePICHUKYIIAPax https://m.edsoo.ru/1c209e37/

42 | Teopema o Tpéx 14.02.2025 bubnuorexa [JOK
HEePICHUKYIIAPax https://m.edsoo.ru/1c209e37/

43 | Teopema o TpEx 18.02.2025 bubnmoreka [JOK
HEePICHUKYIIAPax https://m.edsoo.ru/1c209e37/

44 | KonTpoabHasi padora Ne 2. 21.02.2025
IMepneHMKyJIAPHOCTH NPSIMBIX
U IUIOCKOCTEH, YTJIbI MEKIY
NPSIMBIMH M IJIOCKOCTSIMH

45 | [loHaTne MHOTOTpaHHUKA, 25.02.2025 bu6nuorexa [IOK
OCHOBHBIC 3JIEMEHTHI https://m.edsoo.ru/1c209e37/
MHOTOTPaHHHKA, BBITYKJIBIC U
HEBBIMTYKJIbIE MHOTOTPAaHHHKH;
pa3BEPTKAa MHOTOTPAaHHHUKA

46 | Ilpusma: n-yrojapHas IpU3Ma, 28.02.2025 bubnuotexa [JOK
IpaHd ¥ OCHOBAHUS MTPU3MBI; https://m.edsoo.ru/1c209e37/
npsiMasi 1 HaKJIOHHAS TIPU3MBIL;

OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh
TIPHU3MBI
47 | Iapannenenwuren, 04.03.2025 bubmuoreka [JOK

IIPSIMOYTOJIBHBIN

https://m.edso0.ru/1¢c209e37/
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NapaJulesIenuIie]l U €ro CBOMCTBA

48

[Mupamupia: n-yroiapHast UpamMuja,
I'paHy ¥ OCHOBAHUE MUPAMU/IBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
UPaMHUIBI; TIPaBUIIbHAS U
yce4y€HHasl nupamMuaa

07.03.2025

bubmuorexa [JOK
https://m.edso0.ru/1¢c209e37/

49

[TpaBusIbHBIE MHOTOTPAHHUKU:
MOHSTHE MMPABUIHHOTO
MHOTOTpaHHHKA; MPaBUIIbHAS
pu3Ma ¥ MpaBuiIbHAs TUPAMUA;
NpaBUJIbHAS TPEYroJIbHAsI
MUpPaMHJIa ¥ TIPABUIIBHBINA
TeTpadap; Kyo

11.03.2025

bu6mmoreka [JOK
https://m.edso0.ru/1c209e37/

50

[IpeacraBnenue o MpaBUIBHBIX
MHOTI'OI'paHHHUKaX: OKTa3p,
JOAEKad AP U UKOCAYIP

14.03.2025

bu6mmoreka [IOK
https://m.edso0.ru/1¢209e37/

51

CummeTpus B IPOCTPAHCTBE:
CHMMETpPHUSI OTHOCUTEIIEHO
TOYKH, IPSIMOH, IIIOCKOCTH.
DeMeHThl CHMMETPUH B
NUpaMyuiax, napauiesrenumnenax,
MIPAaBUIIHHBIX MHOTOTPaHHHKAX

18.03.2025

bubmuoreka [JOK
https://m.edso0.ru/1c209e37/

52

Brruncnenue s1eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHaJu, yTIIbl

21.03.2025

bu6mmoreka [JOK
https://m.edso0.ru/1c209e37/

53

[Tnomaas 60KOBOM OBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTU MPSMOU
MPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopemMa 0 GOKOBO MOBEPXHOCTH
MIPSIMOUN TPU3MBI

01.04.2025

bu6mmoreka [JOK
https://m.edso0.ru/1¢c209e37/

54

[Tnomaae 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHON
MTUPAMH/IBI, TEOpEMa O TUTOIIA TN

04.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/1c209e37/
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OOKOBOI MOBEPXHOCTH YCEUEHHOM
IMUpaMu bl

55 | KonrpoabHasi padora Ne 3. 08.04.2025
MHOrorpaHHUKHU
56 | Ilonstue 06 0OBEME 11.04.2025 bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37/
57 O0BEM TUpaMuIBI 15.04.2025 bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37/
58 O06BEM TUpaMuIBI 18.04.2025 bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37/
59 O0BEM TUpaMuIBI 22.04.2025 bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37/
60 | O6BEM mupamMuIbl 25.04.2025 bubnuotexa [JOK
https://m.edsoo.ru/1c209e37/
61 | O6BEM mpU3MBI 29.04.2025 bubnuorexa [JOK
https://m.edsoo.ru/1c209e37/
62 | O6BEM mpU3MBL 02.05.2025 bubnuotexa [JOK
https://m.edsoo.ru/1c209e37/
63 | O6BEM mpU3MBI 06.05.2025 bubnmoreka [JOK
https://m.edsoo.ru/1c209e37/
64 | KourpoanHas padora Ne 4. 13.05.2025
O0BEéMBI MHOTOTPAHHUKOB
65 | I[loBTOpenue, o6oOIIeHNE 09.05.2025 bu6mmoreka [JOK
cUCTEMAaTU3alys 3HaHWM. https://m.edso0.ru/1c209e37/
[TocTpoeHue ceueHuii B
MHOTOTPaHHHKE
66 | IToBTOpeHue, 00OOIICHHE 16.05.2025 bubmmoreka [JOK

CUCTEMAaTU3ALMs 3HAHUMN.
Beruucnenue paccTossHAN: MEXY
JBYMs TOUKaMH, OT TOYKH 0
MPSIMOM, OT TOYKH J0 IJIOCKOCTH,
MEXIY CKPEIIUBAKOIUMUCS

https://m.edso0.ru/1¢c209e37/
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TIPSIMBIMH
67 | UToroBasi KOHTPOJIbHAsI padoTa 1 1 0 23.05.2025
68 [ToBTOpeHue, 0600IIEH e 1 0 0 20.05.2025 bu6mmoreka [JOK
CHCTEMaTH3allUs 3HAHUA. https://m.edsoo.ru/1c209e37/
Brrauciienue yrioB: MexIy
CKPEIIMBAOIIUMHCS MTPSIMBIMH,
MEXy TIPSIMOH U TUIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXKITY
TUIOCKOCTSIMU
Bcero 68 S)
11 KJIACC
Ne Tema ypoka Komuuectso wacos Jlara wsysers DIIEKTPOHHBIE IIUPPOBBIE
/i Bcero | Kontponbhbie | [lpakTuyeckue 00pa30BaTeIBbHBIC PECYPCEL
paboThI paboThI
1 Chepa u map: ueHtp, paauyc, 1 0 0 bubnnoreka [JOK
JAMaMeTp; TUIONIAb TOBEPXHOCTH https://m.edso0.ru/1c209e37/
cepsl
2 B3anmMHoe pacrionoxenue cepsl 1 0 0 bubmmorexa [IOK
Y TUTOCKOCTH: KacaTelbHasl https://m.edsoo.ru/1c209e37/
MIJIOCKOCTH K cepe; Mmoman
cepsl
3 N3ob6paxenue chepsl, mapa Ha 1 0 0 bubmmoreka [JOK
iockoctu. CeyeHus mapa https://m.edsoo.ru/1c209e37/
4 Hunuaapuyeckas MOBEPXHOCTb, 1 0 0 bubnuorexa [JOK
o0pa3yrolne UIHHIPHIECKOI https://m.edsoo.ru/1c209e37/
MOBEPXHOCTH, OCh
[WINHAPUYECKON MOBEPXHOCTH
5 [unuaap: ocHoBaHMS U OOKOBas 1 0 0 bu6nmoreka [JOK
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MMOBEPXHOCTh, 00PA3YIOIIHE U
0CBb; IIIOIIagb OOKOBOH U IIOIHOM
MTOBEPXHOCTHU

https://m.edso0.ru/1c209e37/

6 N300pakeHne nuiuHApa HA bubnmoreka [JOK
IUIOCKOCTH. Pa3BepTKa HUIHH/IpA. https://m.edso0.ru/1c209e37/
Ceuenust uuauHApa (MII0CKOCTHIO,
napajieabHON Uin
NIEPIEHIUKYIISIPHON OCH
WINHAPA

7 Konnueckas noBEepXHOCTB, bubmmoreka [IOK
o0pasyrolre KOHHIECKOU https://m.edso0.ru/1c209e37/
MMOBEPXHOCTH, OCh U BEpITUHA
KOHHYECKOW TOBEPXHOCTH

8 Konyc: ocHOoBaHusT M BepuIMHA, bubnuorexa [JOK
oOpasyrolias ¥ OChb; ILIOIIAb https://m.edso0.ru/1¢209e37/
OOKOBOH M MOJIHOW OBEPXHOCTH

9 VYceueHHbI KOHYC: oOpasyrouiye bubnuoreka [IOK
M BBICOTA; OCHOBAHHS U OOKOBas https://m.edsoo0.ru/1¢c209e37/
MIOBEPXHOCTh

10 | U3oOpakeHust KOHyca Ha bubnuotexa [JOK
iockoctu. PazBepTka KoHyca. https://m.edsoo.ru/1c209e37/
Ceuenus koHyca (IIJIOCKOCTBIO,
napajuiebHOM OCHOBaHUIO, U
TJIOCKOCTBIO, TIPOXOJISIIIEH depe3
BEPILNHY)

11 KoMmb6unamust ten BpalieHus u bu6mmoreka [JOK
MHOTOTPaHHHKOB https://m.edsoo.ru/1c209e37/

12 | MHororpaHHHK, ONMCAHHBINA bu6mmoreka [JOK
OKoJI0 cepsr; cdepa, BIUCAHHAS https://m.edsoo.ru/1c209e37/
B MHOTOTPaHHHK UJIH B TEJIO
BpAaIICHUS

13 | Iloustue 06 00beme. OCHOBHBIE bu6mmoreka [JOK

CBOIiCTBA 00BEMOB TEN

https://m.edso0.ru/1¢c209e37/
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14 O6bem uIHHIpa, KOHyCca bu6mmoreka [JOK
https://m.edso0.ru/1c209e37/
15 | O6bem mapa u wiomaab chepsl bubmuorexa [JOK
https://m.edso0.ru/1c209e37/
16 | ITomoGHBIE Tena B IPOCTPAHCTRE. bubmuorexa [JOK
COOTHOIICHUS MEKITY https://m.edsoo.ru/1c209e37/
TUTOIIASIMHA TTOBEPXHOCTEH,
o0BeMaMy MOJOOHBIX TEIl
17 | KonrpoabHas padora Ne 1.
Tesa Bpamenusi. O0bemMbl TeJI
18 | BekTop Ha IJIOCKOCTH H B bubnnoreka [JOK
POCTPaHCTBE https://m.edsoo.ru/1c209e37/
19 | CnoxxeHHe ¥ BBIYUTAHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/1c209e37/
20 | YMHOXEHHE BEKTOpa Ha YHCIIO bubnuorexka [JOK
https://m.edsoo.ru/1c209e37/
21 | Pa3noxeHue BEKTOpa Mo TPEM bubnuorexa [JOK
HEKOMILJIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/1c209e37/
[IpaBuio napasuienenumnena
22 | Pemenwue 3a1a4, CBSI3aHHBIX C bu6mmoreka [JOK
NPUMECHEHHEM TPABHJII ICUCTBHIA C https://m.edso0.ru/1c209e37/
BEKTOpaMH
23 | KoopanHaTHO-BEKTOPHBIA METOA bubnuorexa [JOK
NPY PEILICHUN TEOMETPHYECKUX https://m.edsoo.ru/1c209e37/
3amad
24 | IlpsmoyronbHas cuctema bu6nuorexa [IOK
KOOPJIMHAT B IPOCTPAHCTBE. https://m.edso0.ru/1c209e37/
KoopaunaTsl BekTopa.
[Ipocreiimue 3aga4yu B
KOOpAMHATax
25 | Yrox Mexy BEeKTOpamH. bubmuorexa [JOK

CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

https://m.edsoo.ru/1c209e37/
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26 | Beruucienue yriioB MEexXIy 1 0 bubmuorexka [JOK
IPSIMBIMH U TUIOCKOCTSIMH https://m.edsoo.ru/1c209e37/

27 | KonrpoabHasi padora Ne 2. 1 0
BekTopbl 1 KOOPAMHATHI B
MPOCTPAHCTBE

28 | IloBropenue, 0000IIEHUE U 1 0 bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUIM. https://m.edso0.ru/1c209e37/
OcHoBHBIE QUTYPBI, PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUU

29 | IloBropenue, 0000IIEHUE U 1 0 bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI. https://m.edso0.ru/1c209e37/
OcHoBHBIE QUTYPHI, PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUU

30 | IToBTOpeHue, 06OOIICHHE U 1 0 bubmmoreka [JOK
CHCTEMATH3alMs 3HAHWHI. 3a1ayu https://m.edso0.ru/1c209e37/
[UTAHUMETPUH U METOIBI HX
pereHusI

31 | IloBropenue, o0o0IIEHUE U 1 0 bubmmorexa [IOK
CHCTEMATH3alMs 3HAHWHI. 3a1ayu https://m.edsoo0.ru/1c209e37/
TUTAHUMETPUH U METOIBI HX
peleHusI

32 | IloBTOpenue, 06o0IICHNE U 1 0 bu6mmoreka [JOK
cUCTEMAaTU3aIys 3HaHUMH. https://m.edso0.ru/1c209e37/
OcHoBHbIE QUTYpHI, aKTHI,
TEOPEMBI Kypca CTEPEOMETPUN

33 | UroroBasi KOHTPOJIbHAsI padoTa 1 0

34 | TloBTOpeHue, 0000IICHHE U 1 0 bubmmoreka [JOK
CHCTEMATH3allAs 3HAHWIMA. https://m.edso0.ru/1¢c209e37/

Bcero 34 0

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI /IUIA YYEHUKA
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MaremMaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHanu3a, reometpus. ['eomerpus, 10-11 kmaccsl/ Atanacsn JI.C., bByry3os B.®., Kagomies
C.b. u np., Akunonepnoe o0iectBo «M3narenbctBo «IIpocsemenuey, 2022

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PYCYPCBI CETU UHTEPHET

bubmuoreka [JOK
https://m.edso0.ru/1c209e37/
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