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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma o reoMeTpuH Ha ypOBHE CPEAHETO 001ero 00pa3oBaHMs COCTaBI€HA HA OCHOBE:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit Penepanun» ¢ U3MEHEHUSIMU;

. [Tpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaennn [lopsiika opraHu3aiiuu U OCyIIeCTBICHUs] 00pa3oBaTeIbHON
JESTeTBHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM ITpOrpaMmMaM — 00pa30BaTeNIbHBIM IIPOrpaMMaM Ha4aJIbHOTO OOIIEr0, OCHOBHOTO OOIIETo U
CpeIHero o0Iero oopa3oBaHus»;

. [Tpukaza Muno6puayku ot 17.05.2012 Ne 413 «O6 yrBepxaenun ®PI'OC cpennero obmero oopazoBanus» ¢ usmeneHussmu 2022 .
(mpuka3z Munnpocsenienust Poccun ot 12.08.2022 r. Ne 732, 3apeructpupoBanl2. 09.2022 Ne 70034);
. [Tpukaza Munnpocsemenuss ot 21.09.2022 No 858 «O06 yrBepxaeHuu (eaepaqbHOro MepeyHs y4yeOHUKOB, JOMYIICHHBIX K

WCIOJIb30BAHUIO TIPU pean3alui UMEIOIIUX TOCYJapCTBEHHYIO aKKpeAUTalHui0 00pa3oBaTeNbHBIX MPOTpaMM HadallbHOTO OOIEro, OCHOBHOTO
o01ero, cpeaHero odmero o0pa3oBaHUsl OPraHU3AIMSIMH, OCYIIECTBIISIONIMMHA 00pPa30BATENbHYIO JCSITEIBHOCTh U YCTAHOBIICHHS MPEIEITBHOTO
CpOKa HCII0JIb30BaHMSI UCKITIOUEHHBIX Y4eOHUKOBY (3apeructpuponat 01.11.2022 Ne 70799), ¢ usmenenusimu Ilpukaz Munnpocsemenust Poccun
ot 21.07.2023 Ne 556 (3apeructpuponan 28.07.2023 Ne 74502);

. CanlluH 2.4.3648-20 «CanuTtapHo-3nueMuoIoruyeckiue TpeOOBaHUS K OpraHU3alusM BOCIHUTAHUA U OOYYECHHMs, OTIbIXa H
03/10pPOBJIEHUS JI€TEN U MOJIOJEKN», YTBEPKICHHBIX IIOCTAHOBJIEHUEM TJIaBHOIO caHUTapHOro Bpaua ot 28.09.2020 Ne 28;

. denepanpHOi 00pa3oBaTeNbHON MTporpamMMel cpeHero oomero oopazosanus (IIpukas Munnpocsemenus Poccun ot 18.05.2023 1.
No 371, 3apeructpupoBan 12.07.2023 Ne 74228);

. CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBI W TpeOOBaHUA K oOecreueHHt0 0e30MacHOCTH M (W) OEe3BPEIHOCTH IS
qenoBeKa (PaKTOPOB CPEIbl OOMTAHUSY, YTBEPKICHHBIX TTOCTAHOBJICHUEM TJIaBHOTO CaHUTapHOTO Bpada oT 28.01.2021 Ne 2;

. Konuenmun pazsutus MatemaTruaeckoro oopasoanus (Pacnopsokenue [pasurensctBa PO ot 24.12.2013 roga Ne 2506-p);

. VYyebHoro miana cpeHero oduiero oopazoanus mkobl Ha 2023 — 2024 yyeOHbIN TOT;

. Paboueilt mporpaMMel BociuTaHust 1Kol Ha 2022 — 2025 rr.

BaxxHocTh ydeOHOro Kypca TIeOMETpUHM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS OOYCIIOBIEHA MPAKTHMYECKOW 3HAYMMOCTBIO
METANpeIMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOY4YEHMs] T€OMETPUHU B HANpaBICHUH JIMYHOCTHOTO Pa3BUTHUSA O00ydaroIIUXCs, (OPMUPOBAHUS
(YHKIMOHATBHOM MaTeMaTHMYeCKOW TIpaMOTHOCTH, M3Y4YEHHUs JAPYrMX Yy4eOHbIX AMCUMIUIMH. Pa3BuTHe y 0O0ydaroumuxcs HpaBUiIbHBIX
MPEICTAaBICHUIM O CYITHOCTH U MPOMCXO0KIEHUU I'€OMETPUUECKUX a0CTPaKIIMii, COOTHOLIEHUH PEANbHOTO U UAEaJIbHOT0, XapaKTepe OTPa’keHUs
MaTEMaTHYECKON HAayKOU BJIEHUI U IPOLIECCOB PEAIIBHOTO MUPA, MECTE T€OMETPUHU B CUCTEME HAYK M POJIM MaTEMaTHYECKOIO MOJIEIUPOBAHUS B
HAayYyHOM TMO3HAHMM M B NPAKTHKE CHOCOOCTBYeT (OPMHUPOBAHMIO HAYYHOIO MHPOBO33PEHMS YyYalllUXCS, a TaKke KadecTB MBILIUICHHUS,
HEOOXOAMMBIX JUIS afalTallii B COBPEMEHHOM OOIIIeCTBE.

['eomeTpus siBsieTcsl ONHUM M3 0a30BBIX MPEIMETOB Ha YpOBHE CpelHero olmiero oOpa3oBaHMs, TaK KaK 00ecledrBaeT BO3MOXKHOCTD
M3Y4YEHHUs KaK AUCLUILIMH €CTECTBEHHO-HAYyYHOU HANPaBICHHOCTH, TaK U TyMaHUTAPHOM.


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/99/902254916/
https://1zavuch.ru/#/document/97/482254/
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/
https://rmc.vsevobr.ru/data/ckfsys2/files/files/2017-2018/04/koncepciya_razvitiya_matem_obrazovaniya.pdf

Jlormueckoe MbIIUIEHHE, (HOpMUpYyeMOe TNpPU H3yYCHHH OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB T€OMETPUU M TIOCTPOCHUM IICTIOYKU
JIOTMYECKUX YTBEPIKICHUI B X0/I€ PEIICHUSI TEOMETPUICCKUX 33/]1a4, YMCHHUE BBIJIBUTaTh U OIIPOBEPTaTh TUIIOTE3bI HETOCPEACTBEHHO HCIIOIB3YIOTCS
IIPU PEUICHUU 33/1a4 €CTECTBEHHO-HAYYHOT'O IIMKJIA, B YACTHOCTHU M3 Kypca (DU3HKH.

YMeHHne OpUeHTHUPOBATHCS B IPOCTPAHCTBE UI'PAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX AEATEIBHOCTH YenoBeka. OpueHTalus yeoBeKka
BO BPEMEHHU H IPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €TI0 COIUAIBHOTO OBITHS, (hopMa OTPaKEHUSI OKPYKAIOLIETO MHUPA, YCIOBHE YCIEITHOTO
MO3HaHMS U aKTHBHOTO NPeoOpa3oBaHusl IeiCTBUTENbHOCTH. ONeprupoBaHie MPOCTPAHCTBEHHBIMH 00pa3aMu 0ObEIMHSIET pa3Hble BUIBI YUCOHOM
U TPYJOBOH NIESATEIBHOCTH, SBISIETCS OJTHUM U3 MPO(ECCHOHATLHO BAYKHBIX KA4eCTB, II03TOMY aKTyalbHa 3a7a4a GOpMHUPOBaHUS Y 00yJArOIIUXCS
NPOCTPAHCTBEHHOT'O MBIIUICHHS KaK Pa3HOBHHOCTH OOpPA3HOTO MBINUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B IOJTOTOBKE K IMPaKTHUYECKOM
JESITeTbHOCTH 10 MHOTHM HaIPaBJICHUSIM.

Leab ocBOCHUS MTporpaMMbl yaeOHOTO Kypca «l'eomerpusi» Ha 6a30BOM ypoBHE 00ydeHHUs — 001Ie00pa3oBaTeIbHOE U OOIICKYIbTYPHOE
pasBuTHE OOYyYarOIIUXCs uYepe3 00ECIeYeHHe BO3MOXKHOCTH TPUOOPETEHHS M WCIOIB30BAHUS CUCTEMAaTHYCCKMX T€OMETPUYECCKUX 3HAHUU U
JEUCTBHH, CTICIIM(DUYIHBIX TEOMETPHUU, BO3MOYKHOCTH YCIICITHOTO MPOI0JDKEHUS] 00pa30BaHUs MO CICHUATBHOCTSM, HE CBSI3aHHBIM C IPHUKJIAJIHBIM
UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpun Ha 0a30BOM ypOBHE MpEHA3HAYEHA Ui 00YYaIOIIUXCsl CPEIHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAYMTEIbHBIX
3aTpy/[IHEHUI Ha YPOBHE OCHOBHOTO o0Imiero oOpaszoBaHus. Takum 00pa3oM, oOydaromiuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKUE YMEHUS, CBSI3aHHBIC CO CIICHU(PUKON TeOMETPUH M HEOOXOJUMBIC JUIs )KM3HU B COBPEMEHHOM 0011ecTBe. Kpome 3Toro, oHu UMEIOT
BO3MOYKHOCTh HM3y4YHTh TI'€OMETPUIO Oosiee TIyOOKO, €ClM B JajJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TI€OMETPUYCCKMX 3HAHHIX B
pohecCHOHATLHOM IS TEIILHOCTH.

JlocTrokeHHEe 1eIl OCBOCHUS IPOTrpaMMbl 00ECIIEUNBACTCS PEIIEHUEM COOTBETCTBYIOIIMX 3ajad. [I[pHOpUTETHBIME 3aadyaMH OCBOCHUS
Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 knaccax sBistoTCS:

. (hopMHpOBaHUE MTPEJICTABICHHS O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYpPbhl M OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

. (hopMHpOBaHUE NPEACTABIECHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIIEHUsI KaK O BAXKHEUIITNX MAaTEMaTUYECKUX MOJIEISIX, TO3BOJISIFOIINX
ONMCBIBATH U U3y4aTh Pa3HbIE ABICHUS OKPYKAIOIIETO MUPA,

. (dbopMHpoBaHHE YMEHHSI paclio3HaBaTh Ha YepTEkKax, MOJIENIAX U B PealbHOM MUPE MHOTOIPAaHHHUKH U TeJla BpallleH!s;

. OBJIa/ICHUE METOJJaMH PELICHH 3a]a4 Ha MOCTPOEHUs Ha U300paKEHUAX NMPOCTPAHCTBEHHBIX (UTYP;

. (hopMHpOBaHNE YMEHUS ONIEPUPOBATh OCHOBHBIMU OHATHUSMHU O MHOTOI'PaHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMH CBOICTBaMH;

. OBJIaJICHHE aJTOPUTMaMU DELIEHUS OCHOBHBIX THUIOB 3aJa4; (OPMHUpPOBAHUE YMEHHUS IPOBOAUTH HECIOXKHBIE JOKa3aTeJbHbIE
pacCyKJI€HHs B XOJ€ PELICHUsI CTEPEOMETPUYECKHX 3a/1a4 U 3314 C IPAKTUYECKUM COJEPIKAHUEM;

. pa3BUTHE MHTEUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEW OO0YyYaroluxcs, MMO3HABATEIbHON aKTUBHOCTH, HCCIENIOBATEIbCKUX
YMEHUW, KPUTHYHOCTH MBILUICHUS;

. ¢dbopmupoBanue (yHKIIMOHAILHOW T'PAMOTHOCTH, PEJIEBAaHTHOW T'€OMETPUHU: YMEHUE paclo3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX

HOHSITHfI, O00OBEKTOB H 3aKOHOMCpHOCTCﬁ B PCAJIbHBIX JKHU3HCHHBIX CHUTyallUdX U MPU HU3YUYCHUU OPYIrUux y‘{e6HLIX npeaMeToB, IMPOABJICHUA



3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYIMPOBATH MX Ha SI3bIKE T'€OMETPUM U CO34aBAaTh N€OMETPUYECKHE MOEIH, NPUMEHSITh OCBOCHHBII
reOMETPUUYECKUI anmnapar AJis peleHus IPaKTUKO-OpUEHTUPOBAHHBIX 3ajja4, MHTEPIIPETUPOBATh U OLIEHUBATD [IOJIyUE€HHBIE PE3YJIbTATHI.

OTIM4UTENbHOM OCOOEHHOCTBIO NMPOrpaMMBbl SIBJISIETCS BKIIOYEHHME B KYypC CTEPEOMETPHM B Hayalle €ro M3y4eHMs 3ajad, pelaeMbIX Ha
YPOBHE MHTYHUTHBHOTO MO3HAHHS, U ONpEeAEIEHHBIM 00pa3oM OpraHM3oBaHHAs paboTa HaJ HUMH, YTO CHOCOOCTBYIOT PAa3BHTHUIO JIOTUYECKOTO H
IIPOCTPAHCTBEHHOT'O MBILIUICHUS, CTUMYJIUPYET IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJbHEHIIEMY H3yYEHHUIO IIPEAMETA.

[Ipeamourenue OTAAETCS HArISIHO-KOHCTPYKTHBHOMY METOAY OOyuYeHHs, TO €CTb TEOPETHYECKHE 3HAaHHWS HMMEIOT B CBOCH OCHOBE
4yBCTBEHHOCTb IPEJMETHO-IIPAKTUYECKON ACATEIbHOCTU. Pa3BUTHE NMPOCTPAaHCTBEHHBIX NPEACTABICHUN y YYalllUXCS B Kypce CTEPEOMETPHH
MPOBOJUTCS 32 CUET pEUICHMs 3a/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOPa30B M 3a/la4 HAa ONEPUPOBAHHME NMPOCTPAHCTBEHHBIMU OOpa3aMH.
Co3nanue o0Opa3a MPOBOAUTCS C ONOPOM Ha HAIVIAJHOCTb, a ONEpHUpPOBaHUE O0Pa30M — B YCJIOBUSAX OTBJIEYEHUS OT HAIVIAJHOCTH, MBICIEHHOTO
M3MEHEHHUS €r0 UCXOAHOIO COJAEPKAHUS.

OcHoBHblE coneprkaTenbHble TMHUM Kypca «I'eomerpun» B 10—11 kiaccax: «MHororpaHHuKn», «IIpsMble ¥ TUIOCKOCTH B IIPOCTPAHCTBEY,
«Tena BpameHus», «BekTopbl M KOOpPAMHATHI B MNpocTpaHCTBe». DOpMHUpOBaHHE JIOTMUECKHMX YMEHUN paclpenensercs HE TOJbKO IO
CoZIep KaTeNIbHbIM JIMHUSAM, HO U 10 roJilaM 00y4eHHs Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl.

Copneprxanne 00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS pabodell MpOorpaMMbl, PacIpeneiEHHBIM M0 TOAaM
00y4eHHUs1, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOObI OBJIaIeHHE F€OMETPUYECKUMHU MOHATUSAMH M HaBbIKaMM OCYIIECTBIISIOCH 110CIIE0BaTEIbHO
U TIOCTYNATeNIbHO, C COOJIIOJICHMEM MPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAIUCh B OOIIYI0 CHCTEMY T'€OMETPHUYECKUX
IPEJCTaBICHUN 00yUaroIIUXCsl, PACHIMPSA U yIiIyOsss e€, 00pasysi IPOYHbIE MHO)KECTBEHHbIE CBS3H.

Ha usyuenue reomerpuu (6a3oBblii ypoBeHs) oTBoautcst 136 vacos: B 10 kimacce — 68 wacos (2 yac B Hemeno), B 11 kinacce — 68 vacos (2
yac B Henmenmo). Tak kak B 10 m 11 kimaccax aBa ypoka 3aBenomo momaaatoT Ha npasaauunbie qau (30.04.2024,09.05.2024), To nporpamma
ocBauBaeTcs 3a 66 yacoB 3a CUET YIUIOTHEHUs y4eOHOro MaTepHuaa.

Jnis peanu3anuu nporpaMMsbl UCTIONB3YIOTCS MTOCOOMS U y4eOHUKU
1. I'eomerpus. Yueonuk mis 10-11xmacco - Aranacsa JI.C. u ap. I'eomerpust. 10—11 knaccbr: YaeOHUK 1 0011e00pa3oBaTeIbHBIX
YUPEKACHUM.
2. ®.D. JIvicenko, C.1O. Kamadyxosa, EI'3-, MaremaTtuka. ba3oBblii ypoBeHb.
3uB b.I'.YV Meiinep B.M., baxanckuii B.®. 3anaun no reomerpun ans 7—11 knaccos.
3uB b.I'., Meitnep B.M. Jlunaktuyeckue Marepuaisl 1o reomerpuu A 10 kimacca.
DNeKTpOHHBIN KypHa1.KoMIbIOTEp IIKOTBFHOTO YUUTENsI MaTeMaTuKU Ha caite: hitp://www.valeryzykin.ru
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TSl yUUTENs
I'eomerpus. Pabouas rerpans mist 10-11xmaccoB - Aranacsu JI.C. u nip.
3us b.I', Meiinep B.M., baxanckuit B.®. 3anaun no reomerpun ans 7—11 knaccos.

A
1.
2.


http://www.valeryzykin.ru/

3uB b.I'., Meitnep B.M. Jlunaktuueckue marepuaibl o reomerpun ajist 10-11 knaccos.
AnteHoB I1.1. I'eomerpus, 10—11 knaccsl. Tectsl: YueOHO-MeTOAMUYECKOE TTOCOOME
3BaBuH JI.W1. HoBbIe KOHTPOIBHBIE U TPOBEPOUYHBIC paboTHI 10 reomeTpuu. 10—11 kmace
E. M. PabunoBuu. ['eomerpus 10-11. 3agaun u ynpaxHeHUs] Ha TOTOBBIX YepTEXkax.
YMK «Kuas MaremaTrka». MockBa. THCTUTYT HOBBIX TEXHOJIOTHMA.

DNEeKTpOHHOE MpHIIoKeHne. Y poku reomerpun. 10-11 kmaccsl.

]_II/I(prBBIe obpazoBarenbHbie pecypcsl (LIOP).

N Ok w

1. MunucrepctBo obpasoBanus PO. - Pexxum nocryna : http://www.informika.ru; http://www.ed.gov.ru; http://www.edu.ru

2. Tectuposanwue online: 5-11 kmaccel.-Peskum mocryma : http://www.kokch.kts.ru/cdo

3. [Menaroruueckas Mmactepckasi, ypoku B IHTepHeT u MHOTOE Apyroe. - Pexxum pocrtyna : http:// teacher.fio.ru

4. HoBsle TexHosoruu B 00pa3oBanui. - Pexxum nocryma: http://edu.secna.ru/main

5. [TyreBoauTens «B Mupe HayKW» JUTs MIKOJIBHUKOB. - Pesxkxum moctyna : http://www.uic.ssu. samara.ru/-nauka

6. Merasurukinoneans Kupumia u Medonus.-Pexxum noctyna : http://mega.km.ru

7. CaiiTel sHIIMKIIONIE UM, - PeskuMm moctyma : http://www.rubricon.ru; http//www. encyclopedia.ru

8. Enunas xosutekims 1nu(poBBIX — 00pa3oBaTelIbHBIX  PECypcoB IO  Marematuke. - Pexum  gocryma: hitp://school-
collection.edu.ru/collection/.

Q. DJIeKTPOHHBIN KypHaI. KOMITBIOTEp MIKOJIBHOTO YIUTEIIsI MATEMAaTHKH Ha caiite: hitp://www.valeryzykin.ru

Texkynui KOHTPOJIb U IIPOMEKYTOYHAsI aTTECTAllMsl YYAIIUXCS IO F€OMETPUM IIPOBOJIUTCA B COOTBETCTBUHU C [lomokeHuem o mopsiake
MIPOBE/ICHUS] TEKYIIETO KOHTPOJI YCIIEBAa€MOCTH, NMPOMEXYTOUHOH arrectanuu oOmeoOpa3oBarenbHOM mkonsl npu IloconserBe Poccun B
Benrpun.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpun. Touka, npsiMasi, I0CKOCTb, TPOCTPaHCTBO. [[oHATHE 00 aKCHOMATUYECKOM OCTPOCHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOE pacnosnoxeHue NpsMBIX B MPOCTPAHCTBE: IEpECEKaroluecs, NapajuiesibHble U CKpelMBaromuecs npsaMele. [lapamienbHoCTh
IPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapajllelbHbIE MPSMBIE B IPOCTPAHCTBE; NMApaAJUICIbHOCTh TPEX MPSIMBIX; MAapaJUICIbHOCTh NIPSIMON U
IJIOCKOCTH. YIUIBI C COHAIPABJICHHBIMM CTOPOHAMU; yroJl MEXAYy IpPsAMBIMU B IPOCTpaHcTBE. [lapaylenbHOCTh IUIOCKOCTEH: IapajlleibHbIE
IUIOCKOCTH; CBOMCTBa MapajuienbHbIX mIockocTel. IIpocTelinme npocTpaHCTBEHHbIE (GUIYyphl HAa IUIOCKOCTH: TETpasp, KyO, mapajuienenumnesn;
MMOCTPOEHUE CEUCHHIA.

[TepnieHAUKYIAPHOCTD MPSAMON U INIOCKOCTH: NIEPIEHAUKYIISIPHBIE NPSMBIE B IPOCTPAHCTBE, MPSIMBIE NTApAJUICIbHBIE U IEPIICHIUKYIISIPHbIE
K ITIOCKOCTH, NPU3HAK NEPIEHANKYIAPHOCTH NPAMOU U IUNIOCKOCTH, TEOPEMA O IMPSAMOM MEPIIEHAUKYIISIPHOMN INIOCKOCTH. YTJIbI B IPOCTPAHCTBE:
YToJI MEXy IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIN YO, JMHEHHBIN Yrojl IByrpaHHOro yria. [lepneHauKyssap 1 HakJIOHHBIE: paCCTOSHUE OT TOUKHU
70 TJIOCKOCTH, PAcCTOSTHUE OT MpPSMOM /10 IUIOCKOCTH, MPOEKIHs (UIypbl Ha IUIOCKOCThb. lleprneHauKyaspHOCTh IJIOCKOCTEH: HpHU3HAK
NIEPIIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX NepneHIuKyspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOI'PaHHUKA, OCHOBHBIE 3JIEMEHThl MHOIOI'PaHHUKA, BBITYKJIBIE U HEBBIIYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOTPAHHHUKA.
[Ipusma: Nn-yronpHasi mpu3Ma; TpaHM W OCHOBAaHUS TMPHU3MBL, HpsMas M HAKIOHHAS TpPU3MBI, OOKOBas M IOJHAs MOBEPXHOCTb IPU3MBI.
[Tapannenenunen, NpsiIMOYTroJIbHBIIN Mapasiesienunes 1 ero ceoicrea. [lupamuaa: N-yronpHas nupaMuja, TpaHU U OCHOBaHHME MUPaMU/Ibl; OOKOBast
U TO0JIHAs TOBEPXHOCTh MUPAMM/Ibl; TPaBUIIbHAS U YCEUEHHASI TUPAMUIa. DJIEMEHTHI IPU3MBbI U TupaMuibl. [[paBuibHbIe MHOTOTPAHHUKH: IOHSTHE
NPaBUIBHOIO MHOTOTPaHHUKA; IPaBUIbHAS IPU3Ma U MTPpaBUIIbHAS TMPAMUA; IPaBUIIbHAS TPEYTOJbHAs MUPaMHJIA U TPABUIIBHBIN TeTpasap; KyoO.
[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3Ip, JoJAeKadAp U ukocasap. CedeHus pu3Mbl U MUPaAMU/IbL.

CuMMeTpuss B TPOCTPAHCTBE: CHMMETPHS OTHOCUTENIBHO TOYKHU, HPSIMOH, IUIOCKOCTH. OJIEMEHThl CHMMETPUM B IHpaMHIax,
napajuieJenuIeax, MPpaBUJIbHBIX MHOTOTPAHHUKAX.

Bbruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yriel. [lnomans O0KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMON
MIPU3MBI, IUIOLIA/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMOM npu3Msbl. [nomiaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIBHOMN
MUpPaMU/Ibl, TEOpEMa O IUIOIAAHN yceu€HHOM nmupaMuabl. [lorsaTue 06 06béme. OOBEM nUpaMubl, IPU3MBI.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXKAY TUIOMIAIIMU TOBEPXHOCTEN, 00bEMaMHU MOI00HBIX TE.

11 KJIACC



Tesa BpameHus

[{mmHAprYecKas TOBEPXHOCTh, 00pa3yoNue IUIHHIPUIECKON TOBEPXHOCTH, OCh HMJIMHAPUIECKOHN MOBEpXHOCTH. LmnmmHap: ocHOBaHUS
1 O0KOBast MOBEPXHOCTh, 00pa3yroIlas U OCh; MJIOLIA b OOKOBOM U MOJHON OBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolne KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOW moBepxHOCTH. KoHyc: ocHOBaHue u
BEpLIMHA, 00pa3yrolias U OCh; IUIOLAAb OOKOBOW M MOJHON MOBEPXHOCTH. Y CEYEHHBIH KOHYC: 0Opa3ylolMe U BbICOTA; OCHOBAaHUS M OOKOBas
IIOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, JUaMeTp; IUIOLAAb NOBEPXHOCTH cdepbl. B3aumHoe pacnonoxenue cdepbl U MIIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; miomanb chepsl.

N300pakeHue Tes BpallleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHnammu e BpameHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHMK, ONTMCAHHBIN OKOJIO c(epbl; cdepa, BIMCaHHAs B MHOTOTPAaHHUK, WX TEJIO
BpalLCHUS.

[Torsitre 06 00bEMe. OCHOBHBIC CBOMCTBA 00hEMOB Tel. TeopeMa 00 00bEME MPSIMOYTOBHOTO MapaUIe/ICNUIea U CIACACTBUAS U3 HeE.
O6béM mumHIpa, Konyca. O6bEM 11apa U miomaib cepsl.

[TomoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEX/TY IIOLIAIIMHU MIOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.

CeveHus LMIAMHIPA (MApaIENbHO U MEPIEHIUKYIISIPHO OCH), CeUeHMsI KOHyca (MapajlleIbHOe OCHOBAHHIO U MPOXO/ISILEe Yepe3 BEPIINHY),
CeueHus 11apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B npoctpaHcTse. CI0XKEHUE U BBIYUTAHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpA Ha unciio. Pasioxenue Bekropa no Tpém
HEKOMIUIAaHapHBIM BekTopaM. [IpaBmio napamienenunena. Pemenue 3anad, CBS3aHHBIX C NPUMEHEHHEM IIPAaBUJ JIEHCTBUH C BEKTOPAMHU.
IIpssMoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel Bekropa. IIpocreimue 3amadun B KOOpAMHATaX. YTOJl MEXIY BEKTOPaMHu.
CkansipHOE IPOU3BENECHUE BEKTOPOB. BhIUnCIIEHNME YIIIOB MEXKIY NPSMBIMH U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOX IPH PEIICHUU
reOMEeTPUUYECKUX 3ajau.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbHI

JIngHOCTHBIE PE3yJIbTAaThl OCBOCHHS IIPOrPaMMbI y4eOHOTO npeameTa «MaTteMaTrKa» XapakTepru3yrTCs:

I'paxknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTBIO TPAXKITAHCKON TO3UIMK OOy4YaroIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO Ui€HAa POCCHUUCKOrO OOIIECTBa,
MPEJCTaBICHUEM O MAaTEMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOIEyp IPaXKAaHCKOT0 001IecTBa (BEIOOPHI,
OTIPOCHI | TIp.), YMEHHUEM B3aUMOJICHCTBOBATh C COIIMABHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(OPMUPOBAHHOCTHIO POCCUHUCKON TPa)KTaHCKOW HISHTHYHOCTH, YBRKEHHUSI K IMPOLUIOMY U HACTOSIIEMY POCCHICKON MaTeMaTuKH,
IICHHOCTHBIM OTHOIIICHHUEM K IJOCTHXXCHUSIM pOCCHfICKHX MAaTEeMaTUKOB H pOCCHﬁCKOfI MaTeMaTquCKOfI IIKOJIbI, K HCIIOJIB30BAHUIO 3TUX
JNOCTUKEHHH B IPYTHX HayKaxX, TEXHOJIOTUAX, cpepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapona; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHUSA, 3TUYECKOTO MOBEACHUS,
CBA3aHHOTO C HpaKTI/I‘-IeCKI/IM HpI/IMeHeHI/IeM I[OCTI/I)KGHI/Iﬁ HayKI/I U ACATCIBbHOCTBHIO y‘IéHOFO; OCO3HAHHUECM JIMYHOT'O BKJIaJda B HOCTpOCHI/Ie
YCTOMYMBOTO OYyTyIIEro.

cTeTHUYECKOE BOCIIUTAHHE:

ACTETHUYECKUM OTHOIICHHEM K MHpY, BKIIOYas SCTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, 0ObEKTOB, 3aa4, PEIICHUN, pacCyKICHHUIA;
BOCHpI/II/IM‘-II/IBOCTI)IO K MaTCMaTU4YCCKHUM ACIICKTaM pa3JII/I‘IHI)IX BHUI0OB I/ICKyCCTBa.

dusnyeckoe BoCNUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHUECKHE 3HAHUS B MHTEPECax 3J0POBOTO U 6€30macHOro 00pasa KU3HHU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAaHUE, COANAaHCHPOBAHHBIN PEXHUM 3aHATHI U OTIbIXa, peryispHas (u3nueckas aKTHBHOCTH);
(1)I/ISI/I‘-I€CKOFO COBCpHIeHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-OSHOpOBHTCHBHOﬁ ACATCIIBHOCTBIO.

TpyaoBoe BocnnuTanue:

FOTOBHOCTBIO K TPYAY, OCO3HAaHMEM ILIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pa3nyHbIM cepam mnpodecCHOHATBbHOM N1eATeNbHOCTH,
CBSI3aHHBIM C MaT€MAaTUKOHN U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIN BBIOOp OyAyIieil mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC
JKHU3HCHHBIC IIJIaHbl, TTOTOBHOCTHIO U CHOCO6HOCTBIO K MaTeMaTI/I‘-ICCKOMy 06p330BaHI/IIO nu caMoo6pa3013aHmo Ha HpOTSI)KeHI/II/I BCCfI JKHU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU MPAKTUUYECKUX 337a4 MATEMaTHUYE€CKOM HAIPaBIE€HHOCTH.

IK0JI0THYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTUIECKON KYIbTYpPhl, TOHUMAHUEM BIHUSHUS COIMATLHO-YKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TTPUPOTHOM
Y COIMAIIBHOM CPEJIbI, 0CO3HAHNEM TJI00AIBHOTO XapaKTepa SKOJOTUUECKUX TPOOIeM; OpueHTaIleld Ha MPUMEHEHHE MaTeMaTUIeCKIX 3SHAHUM JJIsT
pelIeHus 3a/1a4 B 00JIaCTH OKPY>KaloIel cpeibl, TNIaHUPOBAHUS MTOCTYIIKOB M OIEHKH UX BO3MOXHBIX IMOCIEICTBUHN TSl OKPY>KAIOIIEH CpeIbl.



IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd W OOLIECTBEHHOW MPAKTUKH,
MIOHMMaHHEM MaTeMaTU4YEeCKON HayKH Kak c(epbl 4eJIOBEUECKOM JesTeIbHOCTH, 3TAOB €€ pa3BUTHS M 3HAUUMOCTH I Pa3BUTHsI LIMBUIU3ALNH;
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKH M MaTE€MaTU4YECKOW KYJIBTYPOM KAaK CPEICTBOM IO3HAHUsS MHUpPA; TOTOBHOCTBIO OCYILECTBIIATH NPOCKTHYIO U
HCCIJIEIOBATEIIBCKYIO ACSTEIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaqMeTHbIe  pe3y/IbTaThl OCBOSHHSI IPOrpaMMbl  ydeOHOro mpeamera «MaTemMaThka» XapaKTEpU3YIOTCS — OBJIAJCHHEM
VHUBEPCATBHBIMUA HO3HABAMENbHBIMU OCUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OelCEUIMU, YHUBEPCATbHBIMU De2yImMUEHbLMU
oelicmeusimu.

1) Vhusepcanvhvlie no3nasamenvHvle Oeticmsus, 0Oecneyusarom @OopmMuposanue 06a306blX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUUXCS
(oceoenue Memoo08 NO3HAHUSL OKPYICAIOWE20 MUPA; NPUMEHEHUe JIOSUYeCKUX, UCCIe008AMENbCKUX Onepayuil, yMeHulil pabomams ¢
ungopmayueii).

Ba3oBbie jlornuecKue AeiiCTBUS:

o BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBCHHBIC NMPU3HAKA MaTEMAaTUYECKUX OOBEKTOB, IMOHITHUN, OTHOIICHUH MEKIY MOHSITHUSIMHU;
(bopMyIHpOBaTh ONpPEICICHHUS MOHATHH; YCTaHABIMBATH CYIICCTBCHHBIM MPU3HAK KIaCCU(PHUKAIIMH, OCHOBAHUS I 0OOOIICHUS W CPABHCHHS,
KPUTEPHUH ITPOBOJIUMOTO aHAJIN3a,;

o BOCIIPUHUMATh, ()OPMYJIHUPOBATh U MPe0oOpa3OBbIBATh CYXICHMS: YTBEPIAUTEIbHbIE M OTPULIATENIbHbIC, €IMHUYHBIEC, YaCTHBIC U
o01111e; YCIOBHBIE;

o BBISIBJISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTHUBOpeUHsl B (haKkTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKICHUSX;
IpeaaraTe KpUTEPUN AJIS BBISIBICHHS 3aKOHOMEPHOCTEN M IPOTUBOPEUNI;

o JIeJIaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M WHAYKTHBHBIX YMO3AKJIIOUEHUH, YMO3AKIIOYEHHUH I10
aHaJIOTUN;

o IPOBOJIUTh CaMOCTOSITENIBHO JIOKa3aTelIbCTBA MAaTeMaTHYECKUX YTBEPXKACHUH (IpsMble M OT TPOTUBHOTO), BBICTPAUBATH
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKIECHUS U BHIBOJIBI;

. BBIOMpATh CIOCOO perleHus] yueOHOHM 3aJauM (CpaBHHUBATh HECKOJIBKO BaApUAHTOB pPELICHMs], BBIOMpaTh HauboJiee MOAXOIAIIMNM C

y‘léTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).
Ba3oBble ucciaenoBaTeabCKUeE AeiicTBUS:

o HCIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MO3HAHUS; (DOPMYIUPOBATh BOIIPOCHI, (PUKCHPYIOIINE TPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;
. MIPOBOJIUTH CAMOCTOSATENBHO CIITAHUPOBAHHBIA HKCIIEPUMEHT, MCCIIEJOBAHUE TI0 YCTAHOBJICHUIO 0OCOOEHHOCTEH MaTeMaTHYeCcKOro

O6L€KT3, SABJICHUS, IIPOLECCA, BBISABIICHUIO 3aBHCHMOCTEH MCKOY 06’BeKTaMI/I, ABJICHUAMHU, IIPpOICCCaAMU;



L4 CaMOCTOATCIIbHO (1)0pMyJII/IpOBaTI> 0606H_ICHI/ISI W BBIBOABI MO pE3yJibTaTaM HpOBCl[éHHOI‘O H8.6JHOI[CHI/I$I, HUCCICI0BaHNsA, OICHHUBATDh
AOCTOBEPHOCTD IMOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB U 0606IHCHPII>'I;

o IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAKKE BBIABUIATh IIPEIIIOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

o BBISIBIIATH 1e(DUIIUTH MH)OPMAIINH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JIJIsl pEIICHUS 3a/1a4H;

o BbIOMpPAaTh HMH(MOPMALMIO U3 HCTOYHUKOB pA3JIUYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBaTb W HHTEPIPETHUPOBATH
nH(OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHNUS;

. CTPYKTYpUPOBATh HH(POPMAIIHIO, TPECTABIATE €€ B Pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH rPahUIECKH;

. OLIEHUBATh HAJAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbIE Oelicmausi, 00ecneyusarom c@hopmupo8anHoOCmb COYUATbHBIX HABLIKOE 00YHAIOUUXCSL.

O0menue:

. BOCIIPUHUMATH ¥ (JOPMYIIUPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHUSAMH U IETSIMHU OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX, JaBaTh MOSACHEHUS 110 X0y PEIIECHUS 3aJa4l, KOMMEHTUPOBATh IOJIY4YCHHbIN pPe3yNbTar,

o B X0/l 00CY)XJIEHMs 3a7aBaTh BOIIPOCHI IO CYILECTBY OOCYXJaeMOH TeMbl, MPOOJIEMBbl, pelaeMol 3a/1a4yM, BbICKA3bIBaTh UJEH,

HAaI[eJICHHBIC Ha IIOMCK PEIICHHUS, COTIOCTABIISITh CBOM CYXKACHHSI C CY)KIICHUSMU JIPYTHX YIACTHUKOB JHAJIOTa, OOHAPYKUBAThH PA3IIUIHE U CXOJCTBO
MO3UIUI; B KOPPEKTHOM (hopme HopMynHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

o IPEJCTAaBIATh PE3YJIbTaThl pEIIeHHs 3aJayM, 3KCIIEPUMEHTa, MCCIEJOBAaHUSA, IPOEKTa; CaMOCTOATENBbHO BBIOMpaTh (opmar
BBICTYIIJICHUS C YYETOM 3a]1a4 IPE3CHTAllMM U OCOOCHHOCTE! ayUTOpUH.

CotpyannuecrBo:

. MTOHUMATh U MCII0JIb30BaTh IPEUMYILECTBa KOMaHAHON U MHAUBHUIYaJIbHOM pabOThl IPU pPELIEHUH YyYeOHBIX 3a/1a4; IPUHUMATh LIETh

COBMECTHOMH JIeITeNIbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOI paboThl, pacrpeiesiaTh BUAbI padoT, J0roBapuBaThCs, 00CYX1aTh MPOLECC U
pe3yabTaT paboThl; 00001IATh MHEHUSI HECKOJIBKUX JIIOJICH;

. y4acTBOBAaTh B IPYMIIOBBIX popMax paboThl (00Cy)IeHUS, 0OOMEH MHEHHH, «MO3TOBbIE IUTYPMBI» U UHBIE); BBIIOJIHATH CBOIO YacTh
palboThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMH YWIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJia B OOLIMI MPOJYKT MO KPUTEPHUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsie oeticmeus, 0b6ecneuusaom Gopmuposanue CMbLCI08bIX YCMAHOBOK U ICUSHEHHBIX HAGLIKOG IUYHOCHIU.

Camoopranusauus:

o COCTaBJIATH IIJIaH, QJITOPUTM pEIIEeHUs 3aJadyd, BbIOMpaATh CIOCOO pelIeHUs C y4ETOM HMMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpPMAIIHH.

CaMOKOHTPOJIb:

o BJIa/IETh HAaBBIKAMU IO3HABATEIbHOM pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUN W MBICIUTENbHBIX IPOLECCOB, UX
pe3yabTaTOB; BIAAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIIEcca U pe3yIbTaTa pPelIeHnsl MaTeMaTHYeCcKOn 3aaui;



. MpEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3aa41, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAlICHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBUE pPE3yJbTaTa LEAM U YCIOBHUSAM, OOBSCHATh NPUYMHBI JOCTHXKEHHUS WIM HEJOCTUKEHUS pPEe3yJIbTaTOB
NeSATeIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX NPH PELICHUH T'€OMETPUUYECKUX 3ajiau.

OnepupoBaTh NOHATUAMU: NapaLIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccugunupoBars B3auMHOE paciookKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMU: ABYIPAHHBIN Yo, TpaHU JBYTPAHHOTO YIja, pedpo ABYIpaHHOTO yIIa; JUHEWHBIA Yrojl ABYTPAHHOTO YTJIa;
rpajycHas Mepa JABYIpaHHOI'O yria.

OnepupoBaTb NOHATUSMU: MHOTOIPAHHUK, BBINYKJIBI M HEBBIMYKJIbI MHOTOIPAHHUK, 3JE€MEHTHl MHOIOTPaHHMKA, MPaBUIIbHBIN
MHOT'OI'PaHHHUK.

PacrioznaBaTh OCHOBHBIE BU/Ibl MHOTOI'PAaHHUKOB (MIMpaMKIa; IPU3Ma, IPSAMOYTOIbHBIN Napasuieaenunes, Kyo).

KnaccugunupoBarb MHOIOIpaHHUKH, BEIOMPAs OCHOBaHMS Ui KJIacCU(UKAIMK (BBITYKJIbIE U HEBBITYKIIbIE MHOIOI'PAaHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE TIPU3MBI, TTapaJJICIECTIUIIE IbI).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/I CIIE/I0B.

CTpouTh ceueHUsI MHOTOTPaHHUKOB METOIOM CJI€JIOB, BBIIOJIHATH (BBIHOCHBIE) IIIOCKHE YEPTEXKH U3 PUCYHKOB ITPOCTHIX 00BEMHBIX UTYp:
BU/JI CBEPXY, COOKY, CHU3Y.

Pemiate 3a71aun Ha HaXOX/I€HUE T'€OMETPUUYECKUX BEIMUYUH MO 00pa3laM UM aJropuTMam, MPUMEHsS U3BECTHbIC aHATUTUYECKHE METO b
MIPU PELIEHUH CTaHIAapTHBIX MaTEeMAaTUYECKUX 3ajjady Ha BBIYMCIIEHHWE PACCTOSHUN MEXIY JBYMS TOUYKaMH, OT TOYKH JIO MPSAMOM, OT TOYKH IO
IJIOCKOCTH, MEXKAY CKPEIIHUBAOIIUMHUCS MPSIMBIMHU.

PemaTh 3ajaun Ha HaxOKJ€HHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM UM alropuTMaM, IPUMEHsI U3BECTHbIE aHATUTUYECKUE METO/IbI
IIPYU PELIECHNUN CTaHIAPTHBIX MaTEMATHUECKUX 3a1a4 HAa BEIYUCICHUE YTJIOB MEKIY CKPEIIHMBAOIIUMHUCS IPSIMBIMU, MEKIY IIPSIMON U INIOCKOCTHIO,
MEX1y MIIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

Boraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUpaMuia) ¢ IPUMEHEHHEM (OPMYIT; BEIYUCIISATH COOTHOLICHHUS
MEXy IUIOIA MU TOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh HOHATHAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IIIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYPHI.
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W3Bnekatsh, NpeoOpa3oBbIBaTh U UHTEPIPETUPOBATh MHPOPMALIUIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MPEeICTaBICHHYIO Ha
yepTexkax U pUCyHKax.

[TpuMmeHsaTh reomeTpuueckue (hakThl Ui PEIIEHUS CTEPEOMETPUUYECKHX 3aay, MPEIoararollliX HECKOJBbKO IIaroB pELIeHUs, eciu
YCIIOBHSI TPUMEHEHHS 3a]IaHbl B SIBHOM (opMme.

[TpuMeHATH MpocTelne MPOrpaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEILICHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBOIUTE MpUMEpPHl MAaTEMATUYECKHUX 3aKOHOMEPHOCTEM B NPUPOJAE W JKU3HM, pPACIO3HABaTh IIPOSBICHUE 3aKOHOB I'€OMETPUHU B
UCKYCCTBE.

[TpyMeHsTH MOJIy4E€HHbIE 3HAHUSI HAa IPAKTUKE: AaHAJIM3UPOBATh PEAJIbHbIE CUTYALUH U PUMEHSATh U3yUYEHHBIE IOHSTHS B IIPOLIECCE TOUCKA
peleHusl MaTeMaTHYecKl COPMYJIMPOBAHHON MTPOOIEMBI, MOAECIUPOBATh PEAJIbHbIE CUTYAllUN Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh TOCTPOSCHHbIE
MOJIENIN C UCIIOJIB30BAHUEM I'€OMETPHUECKUX MOHSATHI M TEOpeM, anmapara ajareOpsl; pelmaTh NPaKTUYECKHe 3a/1a4H, CBI3aHHbIE C HAXOXKICHUEM
TrE€OMETPUUYECKUX BEJINYMH.

11 KUIIACC

OnepupoBaTh MNOHATHSMU: LWIMHIPUYECKas IOBEPXHOCTb, O0pa3ylollue IWIMHAPUYECKOW IOBEPXHOCTH; LMIMHIpP; KOHUYECKas
MOBEPXHOCTh, 00paA3yIOIINEe KOHUIECKOH MMOBEPXHOCTH, KOHYC; chepryecKasi IOBEPXHOCTb.

PacnozHaBaTh Tena BpaueHus (LUIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJ BPAILICHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATHAMU: IAPOBOM CErMEHT, OCHOBaHHE CErMEHTA, BbICOTA CErMEHTA; IIapOBOM CJI0M, OCHOBAHHUE ILIAPOBOIO CJIOSI, BHICOTA
LIapOBOTO CJI0S; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEN TEJ BpallleH!s], FEOMETPUUECKUX Tell C MPUMEHEHUEM (popMy.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIHN B cepy U OMUCAHHBIN 0KOJI0 cepsl; cepa, BIMCaHHAS B MHOTOTPaHHUK WIIU TEJIO
BpallleHus.

BBIUuCIATE COOTHOLIEHUS MEXTY TUIOIIASIMH TOBEPXHOCTEN 1 00bEMaMU OJOOHBIX TEN.

N306paxath u3yyaemble (GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEpXY, COOKY, CHU3Y; CTPOMTH CE€UYEHUS Tel
BpallleHus.

W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpa30BbIBaTh HHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEICTaBICHHYIO Ha
YyepTexkax U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE JeHCTBUS CI0XKEHHS] BEKTOPOB, BHIYMTAHNS BEKTOPOB U YMHOKEHHUSI BEKTOpA Ha YUCIO, OOBSACHATH, KAKUMH CBOMCTBAMU OHU
00J1a1a10T.
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[TprMeHATH MpaBUIIO apasjiesenunea.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YroJl MeXIy BEKTOpaMH, CKaJIIpPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPBHI.

Haxoaute cymMMy BEKTOPOB 1 IPOM3BEIEHNE BEKTOPA HA YUCIIO, YTOJI MEXKY BEKTOPAMHU, CKAISIPHOE POU3BECHHE, PACKIIAIbIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOpMHAT.

[TpuMeHsaTh reomeTpuueckue (PaxkThl Ui PELICHUs CTEPEOMETPUUYECKUX 3a7ay, MPENoararollliX HECKOJbKO IIaroB pELIeHUs, eCclu
YCIIOBHSI TPUMEHEHHS 3a]IaHbI B SIBHOM (opMme.

Pemiate npocreiime reoMmeTpuyeckue 3aa4i Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIA.

Pemrate 3a1aun Ha JOKA3aTEIBCTBO MATEMAaTHUECKUX OTHOLICHUN M HAXOXKACHUE TEOMETPHUYECKUX BEJIMYHMH 0 00pa3liaM WK allrOpuTMam,
IIPUMEHSS U3BECTHBIE METO/bI PU PEIIEHUH CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[TpuMeHsTh pocTele MPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKHUX 3a/1ad.

[TpuBOANTE MpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B HpPUPOJE M SKU3HU, PACIO3HABAaTh IPOSBICHHE 3aKOHOB T'€OMETPUU B
HCKYCCTBE.

[TpuMeHATH MOMyYeHHbIE 3HaHUS Ha IIPAKTUKE: aHAJIU3UPOBATh peabHble CUTYAllMH U IPUMEHATh H3yUEHHbIE IOHATHUS B IIPOLIECCE TIOUCKA
peleHust MaTeMaTHYecKl CPOPMYIMPOBAHHON MPOOIEMBI, MOJCITUPOBATh peallbHbIe CUTYAIMH HA SA3BIKE TEOMETPUH, HCCIIEJOBATH MOCTPOCHHEIE
MOJIEJI C UCIIOJIB30BAaHUEM I'€OMETPHUECKUX MOHATHI U TeopeM, anmapara aireopsl; pelaTh IPakTHYECKUe 3a/1a4l, CBA3aHHbIE C HAXOXKIEHUEM
reOMETPUYECKUX BEJINYMH.
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PEAJIM3ALIASI BOCIATATEJIBHOT'O MTOTEHIIMAJIA HA YPOKAX TEOMETPHH IPEIITOJIATAET
CJIEIYIOIIEE:

- YCTAHOBJICHUC HOBCPUTCIIbHBIX OTHOILIEHUU MCKAY YYHUTCICM H €Ir0o Y4YCHHKAMH, CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCIIPpHUATHUIO
yYaIUMHKCS TPEeOOBAaHUH M TMPOCHO YYHTEINsd, NMPHUBJICUYCHHIO MX BHUMAaHHS K OOCYXIaeMOW Ha Ypoke HHGOpMAIMH, aKTUBU3AIMH HX
MMO03HABATEILHOM JeSITEeIIbHOCTH,

- ToOYX/ICHHE IIKOJIbHUKOB COOIIOZIaTh HAa YPOKE OOIMIEPUHATHIE HOPMBI ITOBEJICHHUS, MPAaBHJIa OOIICHHS CO CTAPIIUMHU (YIUTEIISIMH) U
CBEPCTHUKAMH (IIKOJIBHUKAMH ), IPUHIUITBI Y9€OHOH TUCIUITIIMHBI U CAMOOPTaHU3aIH;

- IPUBJICYCHHE BHUMAHHMSI IITKOJIBHMKOB K IIEGHHOCTHOMY aCTeKTY H3y4aeMbIX Ha YPOKax SBICHHH, OpraHu3aIus uxX padoThl ¢ MoTydyaeMoi
Ha YpOKE COHAJIbLHO 3HAYUMOU I/IH(i)OpMaIII/Ief/'I — WHUOHUHUPOBAHUC €C 06Cy)KIIeHI/I$I, BBICKA3bIBAHUA yJalllUMUCS CBOCI'0O MHCHHA 110 €€ I1OBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

- HWCHOJb30BAHWE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHHsS YYeOHOro MpeaMera uepe3 ACMOHCTPALHI0 ACTSM IPUMEpPOB
OTBETCTBEHHOTO, IPAXKIAHCKOTO MOBEICHHUS, IPOSIBICHUS Y€JIOBEKOIO0US U JOOPOCEPACUHOCTH, Yepe3 O00P COOTBETCTBYIOMINX TEKCTOB IS
YTEHMSI, 3a/1a4 JUIsl pELICHUs, TPOOJIEMHBIX CUTYallui 1J1s1 OOCYKIEHUSI B KJIacce;

- NMPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OPM padOThl yHaIUXCS: MHTEJUICKTYAIbHBIX WIpP, CTUMYIHPYIONIMX MO3HABATEIbHYIO
MOTHUBAIIMIO INIKOJBbHUKOB, IH/ICKYCCI/H\/JI, KOTOpPBIC OAKOT Yy4dYallMMCA BO3MOKHOCTDH HpI/IO6peCTI/I OIIBIT BCACHHA KOHCTPYKTHBHOI'O AHAJIOra,
TPyNHoOBOM pabOTHI UM pabOTHI B MapaX, KOTOPhIE yuaT MIKOJLHUKOB KOMaHAHON paboTe U B3aUMOICHUCTBUIO C JPYTUMU JEThbMH,

- BKIIIOUCHHUEC B YPOK HUTPOBLIX IMPOLCAYP, KOTOPLIC NOMOTalOT IMOAACPKATh MOTHBALIUIO IIGTGI;'I K IMOJIYYCHHIO 3HaHI/II>'I, HaJJa) KUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHHH B KJIacce, IOMOTAI0T YCTaHOBJICHHIO 100pOKeIaTeIbHOM aTMOC(EPHI BO BpeMs ypOKa;

- OopraHusanusa Hle(i)CTBa MOTHUBHUPOBAHHBIX W JPYAUPOBAHHBIX YYalIUXCA HaJd WX HCYCIICBAIOIIUMHU OJHOKJIACCHHUKAMH, JArOUICTO
IIKOJIbBHUKAM COLIMATIbHO 3HAYUMBIN ONBIT COTPYAHUYECTBA U B3AMMHOM ITOMOIIY;

- WHUIOUUPOBAHWEC M TOAACPIKKA I/ICCJIGI[OB&TCJIBCKOﬁ ACATCIBbHOCTH HIKOJBbHHMKOB B paMKaxX pcaiu3alliid UMW HWHAWBUAYAJIbHBIX U
TPYOIOBBIX HCCIEIOBATENbCKUX TMPOEKTOB, YTO JacT IIKOJIbHUKAM BO3MOXKHOCTH MPHOOPECTH HAaBBIK CAMOCTOSTENLHOTO pPEIICHUs
TeopeTHHGCKOﬁ npo6neMm, HAaBBbIK T'CHCPUPOBAHUA U O(i)OpMJ'IeHI/IS{ CO6CTB€HHI>IX I/I)IGI\/'I, HAaBbIK YBAXXUTCJIBHOI'0O OTHOIICHUSA K UYXKXKUM HICAM,
O0(OPMIICHHBIM B paboTax APYruX HCCIEA0BATENECH, HABBIK MYOIUYHOTO BBICTYIIJICHUS TIEpe]] ayIMTOpUeH, apryMEHTUPOBAHUS M OTCTAaUBAHUS
CBOEH TOYKH 3pPEHUSI.
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