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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepanabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHETO O0IIero 00pa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanust nmporpaMMbl o0eclieyuBaeT OBIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAMpPABICHWU JHUYHOCTHOTO
pa3BUTHS OO0y4armuxcs, (opMUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUM IE€OMETPHUUYECKHUX
aOCTpaKIMii, COOTHOIIEHUH PEAJTBHOIO0 M HWICATBHOIO, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U ITPOLIECCOB PEATBHOTO MHPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJICTUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCSl, a
TaK)K€ KayeCTB MBILUICHHUS, HEOOXOMUMBIX MJi1 aJanTallud B COBPEMEHHOM
oO1IecTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYHarOIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3aJad eCTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOTO ObITHS, Gdopma
OTPaXEHUS OKPYXAIOIIero MHpa, YCIOBHUE YCIEUIHOTO IMO3HAHHUS W aKTUBHOTO
npeobpazoBanHusi  AeWcTBUTENbHOCTUH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00BEANHSIET pa3HbIC BUABI yUeOHOU U TPYIOBOH EATEIBHOCTH, SIBIISETCS
OJIHUM U3 TpOo(ecCHOHATBLHO BaXHBIX KAuecTB, IMOATOMY akKTyajbHa 3a/aya



dopMupoBaHusi 'y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — 001eo0pa3oBaTeIbHOE U OOLIEKYJIBTYPHOE Ppa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JIEHCTBUM, creuuUIHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[TporpaMMa mno reoMmerpur Ha 0a30BOM YpOBHE IIpelHA3HayeHa i
00y4aroluXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUI
Ha ypOBHE OCHOBHOIr0 0o01ero obpasoBaHus. Takum oOpas3oM, oOydaroluecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUS, CBA3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee ri1y0oKo, eciin
B JlaJbHEHIIEM BO3HHKHET HEOOXOAUMOCTh B TE€OMETPUYECKHX 3HAHUSAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmKeHre LeAM OCBOCHHS IPOrpaMMbl 00ECIIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3aJadyaMd  OCBOEHHs  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIFOTCA:

e (opmMupoBaHMe MNpPEACTAaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPBI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHHE MTPEICTABICHHS O MHOTOIPaHHUKAX U TeJIaX BPALLEHUs KaK
O BAKHEWIIMX MATEMATHYECKUMX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBATH U
U3y4aTh pa3Hble ABJICHUS OKPY>KAIOUIEro MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOJACISIX U B
peaIbHOM MHMPE MHOTOIPAHHMKH U TeJla BpPALlCHUS;

e OBJIaJICHUE METOJIaMHU PEILCHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHMEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMU O
MHOTOTPAaHHHUKAX M TeJaX BPAILLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aANTOPUTMAaMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3aJad;
dbopMupOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE JIOKA3aTeIbHbIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
NIO3HABATEJIbHOM aKTUBHOCTHU, MUCCIIEIOBATENBCKUX YMEHHUM, KPUTHYHOCTH
MBILUICHHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUE PACIIO3HABATH MPOSBIICHUSI TEOMETPUUECKHUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEajbHBIX )XKU3HEHHBIX CUTyalUUsX M MPU NU3YUECHHUH



Ipyrux  y4eOHbIX  NPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEMH, (POPMYJIUPOBATh WX HA S3bIKE TEOMETPUU U CO3/1aBaATh
FEOMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar Ui peleHus  INPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATh IIOJyYECHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIFOUEHHE B KypC
CTEpPEOMETPHUH B HaYaJe €ro M3y4eHHus 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUs, U ONpPENEIEHHBIM 00pa30oM OpPraHM30BaHHAs paboTa HajJ HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOIO MBILIUICHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YUYEHUIO MTPEMETA.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTHBHOMY METOAY OOy4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JESATEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX O0Opa3oB M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znanue oOpaza NIPOBOJAUTCS C OMOPOM HA HAMISIHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCIOBHSX OTBJICUEHMS OT HAIJIIHOCTHU, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE copaepkaresbHble TuHUN Kypca «['eomerpum» B 10—-11 kimaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

CopepxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OO0y4YeHus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHUE TIE€OMETPUUYECKUMHU
NOHATUSMU Y HaBBIKAMHM OCYLIECTBIISUIOCH MTOCJIEN0BATEIBHO U MOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaroMIMXCA, pacIIupsisi U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reometpun orBoautcs 1,5 yaca B Hegento B 10 kiacce u 1 yac B
Hezaenio B 11 kiacce, Bcero 3a iBa roga 00y4ueHus — 85 y4eOHbIX 4acoB.



MOJYJH PABOUYEN MPOT'PAMMBI BOCITUTAHUSI

«IIIKOJIBHBINA YPOK»

OaHuM Y3 TNPUOPUTETHBIX  HAMpPaBICHUN  BOCIUTATEIHLHOM  PabOTHI
OTIPEJICICHO JAYXOBHO-HPABCTBEHHOE BOCIHUTaHWE. B paMkax IIKOJBRHOTO YpOKa
JTyXOBHO-HPABCTBEHHOE BOCIIUTAHUE PEATH3YETCs Yepes:

- HCIIOJIb30BAHME BOCHUTATENBHBIX BO3MOXKHOCTEH coaepxaHus y4eOHOTO
peaMeTa: JeMOHCTPAIMIO IPUMEPOB OTBETCTBEHHOT0, TPAXKIaHCKOTO MOBEIACHUS,
MPOSIBJIICHUS] YEJIOBEKOIIOOMST M J1I00pOCEPI€YHOCTH; MOJ00P COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTEHUS, 3a/1a4 JIs1 pEIIeHUs, MPOOJIEMHBIX CUTYAIUH JIJIs1 00CYKIECHUS
B KJIacCe;

- IPUBJICUCHUE BHUMAHMUS IITKOJIBHUKOB K IIEHHOCTHOMY aCIIeKTY M3y4aeMbIX
Ha ypOKax SBJICHHUM, opraHu3anus ux paboThl ¢ MOJy4yaeMOl Ha YPOKE COLUAIBLHO
3HaUMMOM HHpOpMAIe — WHUIMUPOBAHUE €€ OOCYXKICHHS, BBICKa3bIBAHUS
yUYaIIIMHCS CBOETO MHEHUS 110 €€ MIOBOY, BRIPAOOTKM CBOETO K HEM OTHOIICHHS,;

- YCTaHOBJICHHWE JOBEPUTENIBHBIX OTHOIICHUN MEXIYy YUUTEIEM H €ro
YUYEHHKAMH,  CHOCOOCTBYIOUIMX  MO3UTHBHOMY  BOCIPHUATHIO  YYaIlUMUCS
TpeOOBaHUM M TIPOCHO yuUTENs, IPUBICYCHUIO UX BHUMAHHS K OOCYXKJTaeMOl Ha
ypoke UH(pOpMallUU, aKTUBU3ALIUN WX TIO3HABATEIHLHOM J1eATeIbHOCTH;

- TOOY>KJIeHHE MIKOJFHUKOB COOJIIO/IaTh HAa YPOKE OOMICTIPUHSATHICE HOPMBI
NOBEACHUS, MpaBUiia OOMIEHUS CO CTApIIMMHU (YYHUTEISIMH) M CBEPCTHUKAMU
(ILIKOJIbHUKAaMMU ), PUHIUIIBI YIEOHOU JUCITUTUIMHBI U CAMOOPTaHU3allNK;

- MPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (DOpM pabOTh yyammxcsi, Hanbosee
3¢ (HEKTUBHBIX HA Pa3HBIX CTYNEHSIX 00pa30BaHUs;

- BKJIOYEHHWE B  YPOK DJJEMEHTOB  NPOEKTHO-HCCIEI0BATEIHCKON
JESATENIbHOCTH, YTO JaeT IIKOJIbHUKAM BO3MOXKHOCTH TPUOOPECTH HAaBBIK
CaMOCTOATEILHOTO PEIICHUsI TEOPETUUECKOM MPOoOIeMbl, HABBIK TEHEPUPOBAHUS U
opopMieHUST COOCTBEHHBIX WJIEH, HABBIK IMyOJMYHOTO BBICTYIUICHUS TEpPeN
ayJIUTOpPHUEH, apryMEHTHPOBAHUS M OTCTAMBAHMSI CBOSH TOUKH 3PEHHUSL.

[enb: mnpuoOpeTeHHe OOYYAIOMMMHUCA COOTBETCTBYIOIIETO  0a30BBIM
IIEHHOCTSM OIIbITA TIOBEJACHHMS, ONBITA MMPUMEHEHUS C(HOPMUPOBAHHBIX 3HAHUU U
OTHOIIECHUI Ha MpaKTUKE (TO €CTh MPUOOPETEHHH MMM OIbITa OCYIIECTBICHUS
COIMAJIbHO-3HAYUMBIX JIEN).

BocnuteiBaromuii  MOTEHIIMA  ypoKa  peaju3yercss d4epe3  moj0op
BOCTIMTHIBAIOIIETO COJIEPIKAaHWs MaTepHalia, B OCHOBE KOTOPOTO JIeKaT 0a30BbIE
HaIMOHAIHHBIC IIEHHOCTH.

HaubGonee »ddexTtuBHOE  dopMupoBaHWE  IIEHHOCTEH  MPOUCXOIUT
MOCPEJICTBOM TMPUMEHEHUSI yUUTEJIEM Ha YPOKE MHTEPAKTHBHBIX (POopM padOTHI:
YPOK-TOCTHHAs, YPOK CEMEWHOTO YTCHHsS, YPOK-MacTepCcKas, YpPOK-dKCKypCHS,
YPOK-IIUCITYT, MY3BIKJIBHBIA YPOK, YPOK-KOH(EpEHIHs, KPYTJIbId CTON, YpPOK-
MOTPY’KEHHE B TEMY, HEACIU-TIOTPYKECHHs (MPEIMETHBIE HENEIH), YPOK-1e0aThl,



YPOKHU-IUCKYCCUH, YPOK-MACTEPCKasi, ypOK NOTPYKEHUE B MMOHATHE, YPOK-POJIEBAs
Urpa, YpOK-KOH(MEpEeHIHs, YpPOK-JEKIHs, YpPOK-IPAKTHUKYM, HEAENs HayKH,
MY3€HHBIA YPOK, HHTETpaTUBHBIC 00pa30BATEIbHBIE YKCIEAULINN, OMOIMOTEUHBIN
YPOK, MY3€HHBIN YPOK, T€ATPAIbHBIA YPOK, YPOK-BCTPEUYA C UHTEPECHBIMHU JIHOJIbMH,
YPOKH-3KCKYPCHH, YPOKU-KOHILIEPTHI, YPOKU-TIPOPEeCcCHOHANIbHBIE MPOObI, YPOKH-
JMCKYCCHH.

ba3oBast IEHHOCTh «ceMbs» (POPMHUPYETCS NMPU OOCYKIEHUN TaKUX MOHATHUH,
KaK JIt0OOBb U BEPHOCTh, JOCTATOK, YBOXKCHUE K POAUTENAM, 3a00Ta O CTapIIuX U
MJIQIIINX, 3200Ta 0 MPOAOKEHUH poJa.

«ITatpuoT3mM» Kak UEHHOCTh (opMHUpYeTCS TpPU H3YYEHUU BOIPOCOB,
CBA3aHHBIX ¢ Poccuen u ee HapogOM, MaIoOW POAUHOM.

Yepe3 oOcyxeHrne BOMPOCOB JIMUHOW U HAIMOHAJIBLHOM CBOOOJIBI, JI0BEpUS
K JJIOASIM, MHCTUTYTaM TOCYAapCTBa W TPa)XJaHCKOrO OOILIECTBa, MOHATHUS
CHPaBEIMBOCTH, MUJIOCEPAUSI, YECTU U JIOCTOMHCTBA (POPMHUPYETCS «COLUATbHAS
COJINTAPHOCTH.

dopMUpOBaHUE «IPAXKIAHCTBEHHOCTH» MpENIoiaraeT 3HaHus O IPaBOBOM
rocyJapcTBe, IpaKJaHCKOM OOIIECTBE, 3aKOHE U MPABOMOPSIAKE, CBOOOJIE COBECTH
Y BEPOMCIOBENAHMSI, IOHUMAHUE TOrO, YTO YEJOBEK JKUBET B MOJUKYJIBTYPHOM
MUpE.

dopMupoBaHUE LIEJIEYCTPEMIEHHOCTH, HACTOMYMBOCTH U YBAXKEHUS K TPYLY
IPOUCXOJUT YEpe3 BOCHUTAHUE [O3UTHUBHOTO OTHOWICHUA K TOHSTHIM
«TBOPYECTBO» U «CO3UIAHHEN.

[[IxonbHBIN ypoK obecrieunBaeT (POPMUpPOBAHME HAYYHOM KapTHUHBI MHUPA,
pa3BUTHE CTPEMJIEHUS K HCTUHE, TOHUMAaHUE IEHHOCTH 3HAHUM.

OOyuyaromuecs 3HAKOMSTCS C TOHSATHUSMU — «KpacoTa», «TapMOHUS»,
«JIyXOBHBI MHp YEJIOBEKa», «HPABCTBEHHBIA BBIOOP», «CMBICH KUZHWY,
«3CTETUYECKOE Pa3BUTHE», UCKYCCTBO U JINTEPATypa, NOJy4yaroT NPeJCTaBICHUs 00
ABOJIIOLIMM, POJHOM 3eMJle, 3alIOBEHON IPUPO/IE, TIIIaHETE 3eMIIS.

«IIpodopuenrarus»

CoBMecTHasl ACATENBHOCTh TIEAArorOB WM IIIKOJBHUKOB I10 HAMPABICHUIO
«rpodopueHTAIUS» BKIIOYaeT B ce0s MpodecCHOHAIBHOE MPOCBEIICHUE
IIKOJIPHUKOB. 3aja4a COBMECTHOM JEATEIBHOCTH TeAarora W y4Jaimerocs —
MOATOTOBUTH  TOCJIEAHETO K  OCO3HAaHHOMY  BBIOOpY  CBoel  Oymyiei
npodeccuoHabHON AesTeabHOCTH. Co3/aBasi MpPOOJEMHBIE CUTYallUM, Ieaaror
aKTyann3upyeT mpodhecCHOHATBHOE CaMOOIPEACIICHUEe, MO3UTUBHBIN B3I Ha
TpyA B  TOCTUHAYCTPUATHLHOM  MHpPE,  OXBATHIBAIONIUNA  HE  TOJBKO
npoecCHOHANIbHYI0, HO W BHEMPO(PECCHOHAIBHYIO COCTaBIIAIONINE TaKON
NESATETLHOCTH.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMbIe B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJIECHHBIMU CTOPOHAMM; Yrod MEXIy NpsAMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN: TapajlielbHbIe TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (DUTYpPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M TIOCKOCTH: MEPNEHIUKYJIIPHBIC MPSMbIC B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYIIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O TMpsSMOM
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YrOJI MEXAY MNpsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTpaHHOIO  yIJa.
[leprieHIUKYJISIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
NpsIMOM [0 TIJIOCKOCTH, MpOeKIus (GUrypbl Ha TIOCKOCTh. [lepneHAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYIIPHOCTH JIBYX IUTockocTed. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTorpanHuka. [Ipusma: N-yroapHas
MpuU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBast U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: nN-yronpHas nupamuga, TpaHd U
OCHOBaHHWE MUPaMUbl;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI;, IPABUIILHAS U
yced€HHasi MnHupamMuaa. OJIEMEHTBhl Tpu3Mbl W nupamunbl. [IpaBusibHBIC
MHOTOTPAHHHUKU: TMOHATUE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUPAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIbHBIN
teTpadap; KkyO. IlpeacraBnenwe O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEJIBHO TOYKH, TMPSIMOM,
MJIOCKOCTU. DJIE€MEHTH CAMMETPUU B MUPAMHIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruucinenne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUMAaroHad, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSIMOW MPHU3MBL,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsIMO npu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpeMa O
miommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. OObEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCT, oOpasytoiiue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MMOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTH. KOoHyC: oOCHOBaHUE U BepIilMHA, 00pa3yroIast
1 OCb; TIJIOIIa/1b OOKOBOM U TIOJIHOM TOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAaHMS U OOKOBas OBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU Chephl.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOrPAaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILNHY), CEYEHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CIIOKEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU € Bekropamu. IlpsmoyronbHas cucrema
KoopAuHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YTol Mexay BekTtopamu. CKalgpHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y NpsIMBIMHA M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ TIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHSI IPOrpamMMbl y4eOHOTO MpeaMera
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4YI€Ha POCCHUHCKOro OONIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKEHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTHSX, cdepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJCHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a]1a4, PEILICHU, pacCyKICHHI; BOCTPUUMYHBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3znueckas akTUBHOCTS); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHHUEM LEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccnr W peamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM0OOpa30BaHUIO HAa TMPOTSHKEHWW BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKO€e BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAILHOM
CpeImbl, OCO3HaHHWEM TJ00aTBbHOTO XapakKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IMBUIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPaMMBI YYEOHOTO TMpeameTa
«Marematuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvomvie  nosnaeamenwvhvie  Oelicmeus, — 0becneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCcalowe2o  Mupa,  NpUMeHeHue  J02UYECKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAYy MOHATUSAMU, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEUHIA;



JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOATEIIBHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOTO), BBICTPAWBATh apTyMEHTALIMIO,
IPUBOJUTH MNPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATh Ccroco0 pemeHus ydyeOHOW 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElLIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUN € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

MCIT0JIB30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT IMTO3HAHUS,
dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIUE MPOTUBOpEUHE, MpoOJIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJIUTH CaMOCTOSTEJIbHO CTJIAHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TII0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYJIUPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAONIONEHUS, UCCIEJOBAHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IPOIECCA, a TAKKE BBIJBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nunopmanueii:

2)

BBISIBIIATH J€(DULIUTHI HTHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX /I OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;
BbIOMpaTh  MHPOpPMALUI0O U3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYPUPOBATh UH(POPMALIHIO, MPEJACTABIATh €€ B pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HaAEKHOCTD uH(popMauu 1o CaMOCTOSATEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMmynuxamuenwvle Oelicmeus, — odecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6 06yqa}0mux0}z.
OO01menue:

BOCHPUHUMATh U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIIOBUSMU
Y LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUs
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pPE3yJIbTaT;



B X0/JIe 0OCYKJIE€HUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIlEIEHHBIE HA MOUCK
pELICHMs; COIOCTaBIATh CBOM CYXKIEHHA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pas3jiMyue U CXOJICTBO MO3UIIUHI; B
KOppEeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4yd,  SKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYILICHHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4vecTBo:

INOHMMATh U UCII0JIb30BATh PEUMYILECTBA KOMaH/IHOM U MHIMBUyaJIbHOU
pa®oThl MpHU pelieHuH Y4eOHBIX 3a/ady; MPUHUMATh ILIEeb COBMECTHOU
NEeATEIbHOCTH, IUJIJAHUPOBATh OPraHU3alldl0 COBMECTHOW  padoTHhI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIAaTh MPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBAThH CBOU JIEHCTBHS C APYTUMH WICHAMH KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOHMMM MPOAYKT IO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyrisamuesnsle oeticmausi, obecneuusarom opmuposanue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS POLIecca U pe3ysibTara
peLIEeHNs] MaTEMaTUYECKOM 3a/1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPH PELICHUH 3a/1a49H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJCHHBIX OMIMOOK, BBISABICHHBIX TPYAHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSM, OOBSCHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, MPSMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPAIETLHOCTD U MEPIEHANKYIISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKIIBIHA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUJBl MHOTOIPAHHHUKOB (MMHUpaMuja; MpU3Ma,
NPSIMOYTOJIBHBIN NapaJiiesIenuIe]l, Kyo0).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAHHS IS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPAaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE Y HAKJIOHHBIE MPU3MBI, NTapajUIeICITUIICbI).

OnepupoBaTh MOHATUSMU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHS] MHOTOTPDAaHHHUKOB METOJOM  CIIEAOB, BBIMIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKY, CHU3Y.

Pernats 3a7aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAM, TIPUMCHSS HW3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 HAa BBIUMCIICHUE PACCTOSHHN MEXIY ABYMS
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Permats 3a7aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aNITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¢ TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYJT; BBIYMCIISATH COOTHOIIEHUS MEK Ty TIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMH: CHMMETpPUS B TMPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CAMMETPUH (PUTYPHI.



W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKAX.

[TpumeHsTh reomeTpuueckue (GakThl AJIs PEIICHUS CTEPEOMETPUUECKUX 3a]1a4,
IIPEATIOIATraoIIMX HECKOIBKO IIar0B PEIIEHUs, €CIIM YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATs MpOCTEHINNE NPOrPAMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJMYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, amnmnapara ajareopbl; pemaTth
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATHAMHU: [UIMHIPUYECKAss TOBEPXHOCTh, 0OO0pa3yroIIue
MUJIMHAPUYECKON MOBEPXHOCTH; IIWIIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKOM TTOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJI0M, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CIIOS;
1apOBOU CEKTOP.

Beruncnare 00bEMBI U IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMUCAHHBIH
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK WJTU TEJIO BPAILICHMUS.

BeIuncnaTh COOTHOIIEHUSI MEXKIY TUIOIIAISIMH MOBEPXHOCTEH W 00BEMaMU
MOTO0HBIX TE.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.

W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
pHUCYHKaX.



OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE JOEHUCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsATh MpaBUIiIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxoanuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHUCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPACKIabplBaTh BEKTOpP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue GakThl AJis pEIICHUs CTEPEOMETPUUECKUX 3a]1a4,
IIPEANOJIATal0INX HECKOIBKO 1IIar0B PEILLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPIMHATHOTO METOAA.

Pemlare 3amaum Ha JI0KA3aTelIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HaXO0XJIEHUE F€OMETPUUYECKUX BEIMYMH 0 00pa3laM WiIH aJrOpUTMaM, IPUMEHSS
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

[IpuBOaNUTHL NpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHMS HA MPAKTHUKE: aHAJU3UPOBATH pPEAIbHBIC
CUTyallMd W TPUMEHATb HW3YYEHHBIE TOHATHUA B IPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOECHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeOpeM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
1 BBeneHue B crepeoMeTprio 7 buGnnorexa LIOK
A p p https://m.eds00.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 9 1 bubnuotexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 8 bubnuoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VTIBl MEXIY IPAMBIMH U IIJIOCKOCTSIMUA 7 1 Bubmaorexa ITOK
Ay TP https://m.edsoo.ru/1¢209e37
bubmuorexa [IOK
S MeororpanHuKn 9 1 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
7 1
6 OOLEMEI MHOTOTpaHHHKOR https://m.edso0.ru/1¢209e37
7 IloBTOpEHME: CeYeHUS, PACCTOSHUS U YIIIELI 4 1 bubmiorexa LIOK
P ) P yr https://m.edso0.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 51 5



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

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/mn KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
bu6nuoreka [IOK
! Tena ppametits 12 https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 O0nEub Ten > L https://m.edso00.ru/1c209e37
bubnnoreka IIOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000MIIECHNE, 7 1 bubnnoreka IIOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KVIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudposbie
No ni/m Tema ypoka KOHTpoﬂbﬂble
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI
pecypchl
OCHOBHBIE TIOHTHS CTEPEOMETPHUU: TOUKA,
npsMasi, IJI0CKOCTh, mpocTpancTBo. IIpapuia
1 1/1506 AXKEHUS HA PUC pKaIE n300 axcepHH;[ 1 Bubmiorexa OK
p . pHCyHKax: p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajijiesIbHbIX IPSIMBIX (OTPE3KOB),
CEpeIUHbI OTPE3Ka
bubnuoreka [IOK
[TonsTHs: mepecekaronmecs MmiIOCKOCTH,
2 D eCeKAIOMINECS TOAMAS 1 ITOCKOCTE 1 https://m.edsoo.ru/2d8a9c99
P m p https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOT'PaHHUKAMH, U300paKeHHe
3 MHOTOIPaHHHMKOB Ha PUCYHKaX, HA IMPOEKIIHOHHBIX 1 Bubmiorexa ITOK
p pucy ’ p https://m.edsoo.ru/a63959d
gepTexax
HavanbeHble cBeieHus 0 KyOe U nmupamujie, ux bubmorexa HOK
4 a3BépTku 1 Moaenn. CedeHuss MHOTOT aI-;HI/IKOB 1 https:/m.edsoo.ru/b30dff38
p P ST p https://m.edsoo.ru/3d8ffd32
[TonsiTre 06 akCMOMaTUYECKOM OCTPOEHUU
5 CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U 1 bubmiorexa LOK
p pui. P p https://m.edsoo.ru/Occ5c4fe
CIICOCTBUA N3 HUX
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU
bubnunorexa LIOK
6 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U 1

CICACTBUSA U3 HUX

https://m.edso0.ru/239c8cb4



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
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https://m.edsoo.ru/239c8cb4

[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSCHUH

bubnunoreka LIOK

7 CTEPEOMETPUHU: aKCHOMbBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
B3anMHOe pacnosnokeHue npsmsIx B
8 MIPOCTPAHCTBE: MEePECEKAIONINECS, TapaJIeIbHbIC bubmmorexa [JOK
poctp - 1eP > Hap https://m.eds00.ru/1a2520f6
Y CKPEIHBAIOIINECS TIPSIMBIE
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B
9 MIPOCTPAHCTBE: MapalIeIbHBIC MIPSMBIC B bubmmorexa [JOK
poctp - 11ap p i https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MaAPAIIICILHOCTD TPEX MPSIMBIX
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
10 npoctpancte: [lapanienbHOCTh MPsAMOil 1 bubmmorexa [JOK
PocIp F P P https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
11 VYTIIbI ¢ COHANpPaBICHHBIMU CTOPOHAMU bubmmorexa [JOK
P P https://m.edso00.ru/9f4071b9
bubnuoreka [IOK
12 Yron Mexay npsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/fe733862
https://m.eds00.ru/2935a9a0
.. bubmuoreka [JOK
[TapannensHOCTH MIOCKOCTEN: TapasiebHbIe
13 Croii . https://m.edso00.ru/2e18f255
1ockocTi. CBOMCTBA MapayUIeIbHBIX TUIOCKOCTEH https://m.eds00.ru/e504d656
14 [Ipocreitmume npocTpaHcTBEHHBIE PUTYPHI HA bubnnorexa [JOK
TIJIOCKOCTH: TETPAdIP, KyO, mapayiesenure/I https://m.edso00.ru/4a28dc02
bubnunorexa LIOK
15 [Toctpoenue ceuennii https://m.edsoo.ru/1d434dO0f
https://m.edsoo.ru/ec26fe5d
Konrtponsnas padora no teme "[Ipsimblie u
but6mmorexa [IOK
16 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHOCTh

MPSIMBIX U IIJIOCKOCTEN"

https://m.edso0.ru/9a0a9e56
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https://m.edsoo.ru/1a2520f6
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https://m.edsoo.ru/ee1d19b9
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17 [lepneHIUKYISIPHOCTD NMPSMOM U MIIOCKOCTH: Bbu6muotexa [JOK
MEePIEeHANKYIISIPHBIE TPSIMbBIE B POCTPAHCTBE https://m.edsoo.ru/b19f6a5d
[Ipsmbie napajuiebHbIE U EPIEHAUKYISIPHBIE K bubnmnoreka HOK

18
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95

19 [IpsiMble mapasienbHble U EPIEHIUKYISIPHBIE K bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
[Ipu3Hak nepneHuKyIIpPHOCTH MPSIMON U bubmorexa HOK

20 https://m.edsoo.ru/f85bfc46
friocKocTH https://m.eds00.ru/79165d15

21 Teopema o npsiMOii TepHEHIUKYISIPHON bubnnorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
Teopema 0 IpsIMOM MEPIICHANKYIISIPHOMN bubmorexa [JOK

22 P P P y P https://m.edsoo.ru/bd3745f8
friocKocTH https://m.edsoo.ru/7d18834b
[lepnieHTIUKYNSp U HAKIOHHBIE: PACCTOSTHUE OT bubmmorexa [JOK

23 TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOU 10 https://m.edso0.ru/33c477d3
IJIOCKOCTH https://m.edsoo.ru/66fefadd
[leprnieHIUKYNsIp M HAKIIOHHBIE: PACCTOSTHUE OT bubmuotexa [IOK

24 TOYKH JI0 IUTOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 https://m.edsoo.ru/a5b7b8e3
IIJIOCKOCTH https://m.edsoo.ru/dbee22bc

o5 VYTIIBl B IPOCTPAHCTBE: YTOJl MEXAY MPSMON U bubnmnorexa [JOK
IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHbIN yroJj, JMHEHHBIA YTOJ ABYTPAHHOTO bubmorexa [JOK

26 3:p yroi - yip https://m.edsoo.ru/5fa0b3ce
yo https://m.edsoo.ru/c7c777ed

97 [lepnieH IUKYIAPHOCTD INIOCKOCTEN: MTPU3HAK bubmuoreka [JOK

NEPpUNCHAUKYIIAPHOCTH ABYX IIJIOCKO cTen

https://m.edsoo.ru/ec3e2da3
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[lepnieHIUKYISIPHOCTD MJIOCKOCTEH: TPU3HAK

bubnunoreka LIOK

28 . https://m.edsoo.ru/ed9e2a8e
TEPHICHAMKYIAPHOCTH ABYX TIOCKOCTEN https://m.edsoo.ru/ba75dc57
29 TeopeMa o TpEX HepIEHAUKYIIIPAX buGnuorexa [IOK
P P P yop https://m.edsoo.ru/e4972cdc
bubnunoreka LIOK
30 TeopeMma o Tpéx nepHeHANKYIApax https://m.edsoo.ru/52188a7d
https://m.eds00.ru/9f246736
KontponbHas paboTa mo reMam
31 "[lepreH UK YISIPHOCTE OPSIMBIX U IJIOCKOCTENH" U bubnnorexa [IOK
" P P P " https://m.edso00.ru/5b971ef3
VYTIIbI MEXKIY TPSIMBIMU U TUIOCKOCTSIMH
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHI
32 MHOTOTPaHHUKA, BBITYKJIbIC M HEBBITYKIIbIE bubmmorexa [JOK
p ’ yK y https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKHU; pa3BEPTKAa MHOTOTPaHHUKA
[Ipu3ma: N-yronpHas npu3Ma; TpaHd ¥ OCHOBAHHUS
. . bubnuorexa [JOK
MIPU3MBI; IpsIMasi M HAKJIIOHHAs PU3MBbI; OOKOBast U
33 TMOJIHAsI TOBEPXHOCTh pu3Mbl. [lapamnenenumne hutps. /im.eusto.ru/pdadbiad
p . p -Hap . o https://m.eds00.ru/8a7be683
MPSIMOYTOJIbHBIN Mapaielenune]] 1 ero CBONCTBa
[Mupamuna: N-yronbHas nupamuaa, TpaHu v
34 OCHOBaHHE MUPaMM/Ibl; OOKOBas U MOJTHAs bubmmoreka HOK
[IOBEPXHOCTh IMUPAMU/IbI; IIPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHas mupaMua
[TpaBWIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPaBIJILHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
but6mmorexa [IOK
pu3Ma U MpaBuiIbHAs MUPaAMUIA; IPaBUIIbHAS
35 https://m.eds00.ru/074c8865

TpeyroJjibHas MUpaMua U IPaBUIbHBIN TETpa’ip;
kyO. IIpeacraBienne o mpaBUIIbHBIX
MHOTOTpaHHHUKaX: OKTa3Ip, 10AE€KadIp U UKOCAIP

https://m.edsoo.ru/a0fdd5bf
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CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, TPSIMOM, INIOCKOCTH.

bubnunorexa LIOK

36 DIIEMCHTH! CHMMETPHI B IIHPAMHAAX, https://m.edsoo.ru/b9e777d9
napauiesienune1ax, MPaBUIbHBIX
MHOTOI'paHHHKaX
37 Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: péopa, bubmmoreka [JOK
JIMaroHaju, yribl https://m.edsoo.ru/6cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM
MMOBEPXHOCTHU MPSMOM TTPU3MBI, IUIOIIA/Ib bubanorexa [JOK
38 . .
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH https://m.eds00.ru/37d84157
IPSIMOM IPU3MBI
[Tnomaas 6OKOBOI MOBEPXHOCTH U MIOBEPXHOCTH
39 MPaBUIILHON TUPAMUIbI, TEOPEMa O TUIOHIAN bubmmorexa [IOK
P - PAMHIBL, p . e https://m.edso00.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCECUEHHOU MAPaAMUIBI
bubnuoreka [{OK
4 K "M n
0 OHTpPOJIbHAsS paboTa 1o TeMe "MHOTOTpaHHUKH https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
41 IT
onsitie 06 00nEme https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
42
OOnEM npavi b https://m.eds00.ru/235171b3
" bubmuoreka [IOK
43
OnEm nHpavi b https://m.edsoo.ru/f47dfefd
bu6mmoteka IIOK
44 O0BEM TUpaMUIBI https://m.eds00.ru/79¢10312
https://m.edsoo.ru/2faadc3f
but6mmorexa [IOK
45 O0BEM npu3MBbI https://m.eds00.ru/79853608

https://m.edso0.ru/1e053890
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bubnunoreka LIOK

46 OObEM pHMEI 1 https://m.edso0o.ru/482d3f51
KonTponbhas pabota no teme "O0bEMBI bubmmoreka [JOK
47 1
MHOTOI'PaHHUKOB" https://m.edso00.ru/28a6573c
48 [ToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS 1 bubnuoreka [JOK
3HaHui. [locTpoeHne ceueHnii B MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
49 3HaHUW. BeruncieHue pacCTOSHUM: MEXIY IBYyMS 1 bubmuorexa [IOK
TOYKaMH, OT TOYKH 10 MPAMOM, OT TOYKH 110 https://m.edsoo.ru/f7792ba9
TUIOCKOCTH, MY CKPEIIUBAOIIUMUCS TTPSIMBIMU
bubnuoreka [IOK
S0 Hrorosas KonTposbHas padota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHmEe, 06001IeHNE CHCTEeMAaTU3ALIUS
3HaHU. BeruncieHue yriioB: Mex
o1 CKPEILMBAIOIIUMUCS HI})IZMLIMI/I, Mez(]ﬂy psIMO 1 1 bubmmorexa [JOK
https://m.edsoo.ru/56765e8b
IJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB MEXITY
TJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jlara nudpoBbie
Ne i/m Tema ypoka KonTpoabHbie p
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
padoTshI
pecypcbl

1 Cdepa u map: eHTp, paanyc, AuameTp; 1 bubnmnoreka HOK
TJI0IIA]Th TTOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
Bsanmuoe pacrionoxxenue chepsl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnnorexa [JOK
CeueHnus mapa https://m.edso0.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubanoreka [JOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTH

WIMHJIP: OCHOBaHUS U OOKOBast
5 EOBG XHI:())CTL obpa3 asi ¥ OCh; TUIOLIAb 1 brbmmorexa [JOK
p . ’ pu yrott ’ ta https://m.eds00.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N300paxeHne NUINHIPA HA TIIOCKOCTH.

5 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubmmnorexka HOK
(MII0CKOCTHI0, MapayIeIbHOW WIIN https://m.edsoo.ru/016e25eb
MEPIECHIUKYISIPHON OCH IIIIUHAPA)

Konwnueckas moBepXxHOCTh, 00pa3yrolme
7 KOHUYECKOU HOBerHOCTI/I OCLp 1/1}1;}: [IMHA 1 Bubnmorexa [IOK
) P ’ P https://m.eds00.ru/c94ba09b
KOHUYECKOU TOBEPXHOCTHU
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Konyc: ocHOBaHue u BepIMHa,

8 00pa3yrolas 1 0Ch; IJI0IA b OOKOBOM 1 bubmmorexa [JOK
PasyIot > TIOHAA https://m.eds00.ru/897dd3b2
MOJTHOW TTOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA, bubnmnoreka HOK

9
OCHOBaHUs U OOKOBasi TOBEPXHOCTh https://m.edso0.ru/1468bab3
N3o0pakeHre KOHyca Ha TIJI0OCKOCTH.

10 Pa3péprka konyca. CeueHus KoHyca bubnmnoreka HOK
(TJI0CKOCTHI0, MapasuIeIbHOW OCHOBaHUIO, U https://m.edsoo.ru/Obde1be8
TUIOCKOCTBIO, IIPOXOJISIIEH Yepe3 BEPIIUHY)

1 KomMOuHamumst Ten BpamieHus u bubnunoreka LIOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cthepa, BIMcaHHAss B MHOTOTPAaHHUK HJIH B bubmmorexa [IOK

pa, p https://m.eds00.ru/0b136158
TEJIO0 BpaIllEHUS
13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA bubnuoreka [{OK
00BEMOB TN https://m.edsoo.ru/26a03fb7
N bubnuoreka [{OK
14 06
HOM LIPS, XoHyca https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
15 06
BEM LLIapa H IIOAAb Chepb https://m.edsoo.ru/d189bde2
[TonoOHbIe TeNa B MPOCTPAHCTBE.
16 COOTHOIIICHHS MEXTY TUIOMIAISIMHI bubmorexa HOK
. %.ly e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI

17 KonTtponsHas pabora no temam "Terna bubmuorexa [JOK
BpamieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

bubnunorexa LIOK

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubnunoreka LIOK

19 C
TIOHCHAE 1 BEMUTANHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LOK
P https://m.edsoo.ru/dee379eb
Pasnosxenue BekTopa o Tpém
21 HEKOMILIaHApHBIM BekTOpam. [IpaBuiio bubmorexa LOK
P pam. P https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI ACHCTBUH C bubmmorexa [IOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
23 KoopaunaTHO-BEKTOPHBII METOA ITPU Bbu6motreka [JOK
PELICHUU TEOMETPUUECKHX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOpAUHAT B
24 1| poc icme Koopaunatst BI;II[cTo a bubmmorexa [JOK
poctp . ’ P pa- https://m.edso00.ru/48db7058
[Ipocreiimue 3a1a4u B KOOPAUHATAX
o5 VYron mexnay Bektopamu. CKasipHOE bubmuoreka [JOK
IIPOU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yriioB Mexay NpsMbIMU U bubmuoreka [IOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota o Teme "BekTopsl u bubnmnorexa [JOK
KOOPJIMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 06001IeHUE U
08 cucreMarusanus 3HaHuil. OCHOBHbIE bubnnorexa [JOK

¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edso0.ru/1780ba5d
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[ToBTOpeHue, 0600IICHNE 1
cucremaTusanus 3Hanuii. OCHOBHbIE bubnnorexa [JOK
29 1
burypsl, pakTbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TJIAaHUMETPUH
[ToBTOpeHnue, 0600IICHNE U
30 cHUCTEeMaTH3alus 3HaHWH. 3a1aun 1 bubmorexa [JOK
' https://m.edsoo.ru/7491efe0
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS
[ToBTOpeHnue, 0600IICHNE U
31 cUCTEeMaTH3alus 3HaHWH. 3a1aun 1 bubmorexa [JOK
' https://m.edsoo.ru/4dffdag7
TUTAHUMETPUH U METOJIbI UX PEIICHHSI
[ToBTOpEHHME, 0000IICHUE 1
32 cucrtemaTusanus 3Hanuii. OCHOBHbIE 1 bubnuoreka [{OK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
bubnuoreka [{OK
33 4 0 1
TOTOBAR KORTPOIBHAZ pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmnorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremartuka: aJIre6pa N Ha4daJla MAaTCMAaTHYCCKOTI'O aHaJIn3ad, rcOMCTPHA.

I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
ap., AkiponepHoe o6mectBo «M3narensctBo «IIpocBerieHue

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

* 'eomerpus. unaktnueckue marepuansl. 10 kiacc. bazoBelil 1 poPUIbHBIN
ypoBHu / 3uB B.I'., Aknmonepnoe odmectBo «M3natensctBo «lIpocBemienue»

* 'eometpust. unaktuueckue marepuansl. 11 kinacc. ba3zoBsiil u npopuiIbHBINA
ypoBuu / 3uB Bb.I'., Akuinonepnoe obmectBo «M3aatenbetBo «IIpocBemenne

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mnoreka [IOK ®I'MC «Mos mikoiay
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