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HOACHUTEJBHAASA 3AIIMCKA

PaGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro ypOBHS s
oOyuatomuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeAHEro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0OOpa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecrieunBaeT OBJIAJACHHUE KITFOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIIMU OCHOBY IS CaMOpPA3BHUTHS ¥ HEMPEPHIBHOTO OOpa30BaHUSA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTHU 00yYarOIIMNXCSl.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

Baxxnocts ydeOHOro Kypca TEOMETPHH Ha YpOBHE CpPEIHEro OO0Iero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANPEIMETHBIX U
MPEAMETHBIX PE3YIhTAaTOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JUIHOCTHOTO
pa3BuTus oOydarouuxcsi, (GopMUpPOBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUCHUS IPYTUX YICOHBIX AUCIUIUTHH. Pa3BuTne y 00ydarommuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TE€OMETPUUYECKHUX
abcTpakiuii, COOTHOLICHUH pPEAJTbHOTO M HUACATBHOTO, XapakTepe OTPaKeHUs
MaTeMaTHYECKON HAyKOH SIBJICHUI U TIPOIIECCOB PEaTbHOT'0 MUPA, MECTE TEOMETPUHN
B CHCTEME HayK M POJIU MATEMATHIECKOTO MOJICIUPOBAHUS B HAYYHOM MTO3HAHUH U
B IIPAKTHKE CTIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ Ka4eCTB MBIIUICHUAS, HEOOXOMUMBIX [JIsi aJanTalldd B COBPEMEHHOM
oOLIeCTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaKk Kak OO€CIEeYMBAEeT BO3MOXHOCTb M3yUYEHHS Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOW HAIMPABIEHHOCTH, TaK M TyMaHUTapHOU.

Jlormueckoe MbIIUIeHHE, (GOPMUPYEMOE TMPU H3YYCHHH OOYyYaroIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pCIIeHUsS TEOMETPUUYCCKUX 3aj7a4, yMEHHE BBIJIBUTATh W OIPOBEPTaTh
THIIOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEHICHHH 3a/1ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3HKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4denoBeka. OpueHTamMs YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ColuaibHOro ObITus, (opMma
OTPaXEHHUS OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO MO3HAHWA W aKTUBHOTO
npeoOpazoBanus  AeiicTBuTenbHOCTH.  OmepupoBaHrWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEAMHSET Pa3HbIe BUABI YI€OHOU U TPYIOBON NE€ATEIHHOCTH, SBISETCS



OIHUM U3 NPOQPECCHOHATBHO BaXXHBIX KA4yeCTB, IMOATOMY aKTyallbHa 3a/iaua
dbopmupoBaHusi 'y OOydYaromUXCSd  MOPOCTPAHCTBEHHOIO  MBIILICHUS KAk
Pa3HOBUJHOCTH OOpPA3HOTO MBINIJIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAMPABICHUSM.

Ilens ocBoeHusi mporpaMmbl ydyeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0O0yueHHsi — 00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcs uepe3 o0ecrneueHre BO3MOXKHOCTU MTPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUHW U  JAeUCTBUM, crenuuuHbIX
r€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO MPOAODKEHHS  00pa3oBaHUs IO
CIELUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIATHBIM UCIIOJIL30BAHUEM T€OMETPUHU.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YpOBHE IpeJHA3HAY€Ha s
OOyJaroIMXcst CpeHEN MIKOJIBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJ>)KHBI OCBOUTH O0IIIME MATEMATHUYECKHE YMEHHUSI, CBSI3aHHBIE CO
crienuPpuKOl TeOMETPUM U HEOOXOJIUMbIE NI KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXKHOCTh U3yUYUTh F€OMETPHUIO OoJee riy0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T'E€OMETPUYECKHX 3HAHHUSIX B
npodeccHoHaIbHOMN AEATEIHHOCTH.

JlocT:keHuEe 1eld OCBOCHHS TMPOTrpaMMbl OOECIIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX 3ajgad. [lpuopureTHbIMM 3ajadyamMd  OCBOEHHSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISrOTCS:

« (opMupoBaHMe TpEeACTaBICHUS O TEOMETPUU KaK 4YacTH MHUPOBOM

KYJbTYpbl U OCO3HaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

« (opMupoBaHUE NMpeACTaBICHUS O MHOTOTPAaHHUKAX U TeJlaX BpalleHUs Kak
0 BROKHEWIUX MAaTEeMATHYECKUX MOJENSIX, MO3BOJISIIONINX OMUCHIBATH U
M3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

« (opMupoBaHMEe yMeHHUs paclio3HaBaTh Ha YepTEkKax, MOJCNISIX U B
peasbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIllCHHUS;

* OBJIQJICHHE METOJIaMH PEILICHUs 3aJad Ha MOCTPOCHHSI Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (UTYD;

« (opMHUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE  aJNrOpUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHue YMEHHUSI NPOBOJAUTH  HECIOXHBIE  JOKa3aTeIbHbIE
pacCykJIeHus B XOJ€ PpELIEHUs CTEPEOMETPUYECKHMX 3adad U 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

* Pa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEN 00yUarommxcs,
MMO3HABATEIbHONW aKTUBHOCTHU, UCCIEIOBATENbCKUX YMEHUN, KPUTUUHOCTU
MBIIIICHUS;



« (opMupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON Tr€OMETPHUU:
YMEHHE Paclo3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHATUM, 0OBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX JKM3HEHHBIX CUTyallUSIX U MPU U3YUYECHUU
IpYTUX  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIH, MPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIMA
amnmnapar JUIL  peIIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3ajiad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3yJIbTAThI.

OTanyuTenbHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPHUU B HAYaJI€ €r0 U3YUEHHUs 3aJ1a4, pelIaeMbIX HA YPOBHE UHTYUTHUBHOIO
MO3HAHUS, U ONPEIEeNEHHBIM 00pa3oM OpraHu30BaHHAs paboTa HAJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTUIO JIOTHUYECKOTO W IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKaHNE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JajJbHEUIIIEMY
M3YyYECHUIO TIPEAMETA.

[Ipennourenue oTnaércsi HArMsAIHO-KOHCTPYKTUBHOMY METOIY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JeATeNbHOCTU. Pa3BuTuE MPOCTPAHCTBEHHBIX MPEJACTABICHUN Y
yYaluxcs B Kypce CTEPEOMETPUM NPOBOAUTCA 3a CUET PEIICHUS 3a7a4 Ha CO3JaHUE
MPOCTPAHCTBEHHBIX 0O0pa30B M 3aJa4 Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Coszmanue oOpa3a MPOBOAUTCA C OIMOPOM Ha HArJIAJHOCTh, a
onepupoBaHue o0pa3oM — B YCIOBUSX OTBJICUYEHUSI OT HATJISAIHOCTU, MBICJIEHHOTO
M3MEHEHUS €r0 UCXOIHOTO COAEPKAHHUS.

OcHoOBHBIE conepxkaTresibHble JMHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpasHukn», «IIpsiMble ¥ MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl 1 KOOPJIMHATHI B TPOCTpaHCTBE». DopMUpOBaHUE TOTMYECKUX YMEHUN
pacrpenensieTcs He TOJIBKO MO CO/IePKaTeNIbHbIM JTUHUSAM, HO U 110 TOJIaM 00y4YeHUsI
Ha ypPOBHE CpPEeAHEr0 00111ero 00pa3oBaHuUs.

Conep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3ybTaTaM
OCBOEHHUs paboueil MNporpaMmbl, pachpeieia€HHbBIM 10 rojaM oOOy4eHwus,
CTPYKTYpPHUpPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIaJCHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYILECTBIISUIOCH MOCIEIOBATEIbHO U MOCTYMATENbHO, C
COOJIFOICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAIUCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKUX MPE/ICTABICHUN OOyYarolmuXcsl, pacuupss u
yriry0sisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3U.



IpuHuunsl peanuzauuu padoydei
MPOrpamMmbl

[Ipu peanuzanuu npuHnuna AudQepeHIUPOBAHHOTO (MHIUBHUIYAIBLHOIO)
noaxoja B 00yuenuun Marematuke ooyuaromuxcs ¢ HOJIA HeoOxoauMo yUUTHIBATh
YPOBEHb Pa3BUTHS Y HUX MaHyaJbHbIX HABBIKOB. YUUTEIh B Mpoliecce 00yUYeHUs
OMpeneNseT BO3MOXKHOCTH  YYalllUXCS  BBIMOJHATh MUCbMEHHBIE PabOTHI,
MOJIb30BAaThC MAaTEMAaTUYECKUMU HMHCTPYMEHTAaMU B TMIPOIECCE€ MMOCTPOCHUS
r€OMETPUYECKUX (PUTYP U U3MEPUTEILHBIX oniepaluii. Takxke B mporecce oOydeHus
MaTeMaTUKe YUYUTENII0 HEOOXOJMMO YYUTHIBATH YPOBEHb M KAue€CTBO Pa3BUTHUS
yCcTHOM peun oOyuaroniuxcs. [Ipy HemocTaTouHOM ypOBHE €€ pa3BUTHUS
HEO00XO0/IMMO UCIO0JIb30BATh TAKME METO/IbI TEKYIIIETO U MPOMEKYTOUYHOTO KOHTPOJIS
3HaHUU 00Yy4YarOIIUXCs, KOTOPhIEe Obl OOBEKTUBHO MOKA3bIBAIA PE3yJIbTATUBHOCTD
UX 00y4YeHHUs.

OOyuaronuecss ¢ JBUTATEIbHBIMU HAPYIICHUSIMU UCHBITBIBAIOT — PSJI
TPpyAHOCTEM B mpolecce o0OydeHHuss MaremaTuke. MOTOpHbIE HapyUIEHUS
OTPAaHUYMBAIOT  CHOCOOHOCTH K  OCBOGHHMIO  MPEIMETHO-NPAKTUYECKOU
NEATeNbHOCTU. DTO MPUBOJUT K TOMY, YTO (POPMUPYIOIIUECS 3HAHUS U HABBIKU
SBJISIIOTCSI HETIPOYHBIMH, TTOBEPXHOCTHIHMH, ()parMEHTAPHBIMU, HE CBS3aHHBIMU B
equnyto  cuctemy.  OOHapyXuBalTCS  TPYIHOCTU B  (OPMUPOBAHUU
MPOCTPAHCTBEHHBIX U BPEMEHHBIX MPECTABICHUM, CUETHBIX Olepanuii, padote ¢
TEeTpaJblo, Y4EOHUKOM, CIOCO0ax 3aluCH MPUMEPOB B CTOJIOHUK, COONIOJEHUEM
opdorpahudecKoro pexxuma.

Ha ypoxax maremaruku obOyuatomuecs ¢ HOJIA ucnbIThIBalOT 0COOEHHBIE
TPYAHOCTH TPHU BBHITIOJICHUU PUCYHKOB, YepTexkKeH, rpa)uKkoB, TaK KaKk UM TPYAHO
OJIHOBPEMEHHO JIepKaTh KapaHJall M JUHEHWKY, MO3TOMY UM 00s3aTeIbHO
TpedyeTcsi moMoIllb B3pociioro (yuurtens, accuctenta). O0ydaromemycs ¢ HOA
OBIBET MPOIIE HAKaTHEM KJIABUII BBIMOJHUTH YEPTEXK HA KOMIIBIOTEPE, YEM 3TO
cAenaTh C MOMOIIbIO KapaHjaiia u auHerku. O6yuadummes ¢ HOIA goctatouno
TSDKEJIO OCBAaMBATh BBOJ MAaTEMAaTUUYECKUX CHUMBOJIOB, HAIIPUMEDP, OOBIKHOBEHHBIX
npobeii.

Ecnu y oOy4aronierocs ectb HapylieHus: GyHKIIUU PYK, TO TEOMETPUUECKUN
MaTepual MOXHO paccMaTpuBaTh 0030pHO, 3aJlauu, CBA3AaHHBIE C MPOCTPOCHUEM,
MPOMYCTUTh.

Onnoit u3 ocobennocteit padbotsl ¢ oOyuaromumucs ¢ HOJMA saBnsiercs To,
YTO UM HEOOXOJAUMO OOJbIIE BPEMEHU JIJIsl BHIMOJHEHUS 3aIaHUM, YEM 37J0POBBIM
oOyyYarommumMcs, TO3TOMY JIJIsi KOHTPOJISI 3HAHUH JIy4Ille UCIOJIb30BaTh 3aJ]a4u Ha
TFOTOBBIX UEpPTEXKaxX, 3aJa4ud, B KOTOPHI3 YK€ HAlEuaTaHO YCIOBHE U HA4allo
pelieHrs, a Oy4YarolMMCSI OCTAaeTCsl €ro TOJbKO 3aKOHYUTh WM BBINOJHUTH
TECTOBbIC 3aJaHUS.

[lepen KOHTPOJIBHBIMU pabOTaMHU HEOOXOAUMO MPOBOAUTH 00O0OIIArOITNE
YPOKH IO TeMme, Tak Kak y oOydaromuxcss ¢ HOJIA oTMeuaroTcss HEIOCTaTKU
pa3BUTUS MaMATH, OCOOEHHO KpaTkoBpeMeHHOW. OO0oOmiaromue ypoKH AaroT



BO3MOYKHOCTh CKOHIIEHTPUPOBATh BHHMAHHE HAa OCHOBHBIX YIPAKHEHUSX,
BBEJICHHBIX B KOHTPOJIbHYIO padoTy.

XapakTepucTHKA 0c00bIX 00pa3oBaTeIbHBIX
norpedHocrel odyuarwmuxcesa ¢ HOIA

OcoOble  oOpa3oBaTelbHbIE  MOTPEOHOCTH Yy  OOyYarolmuxcs ¢

HapyLIEHUsMH  ONOPHO-IBHUraTEIbHOrO  ammapata 3aJarTcsi  cHenupuKon
JBUTATENIbHBIX HApyLIEHUH, a TakkKe CIEeUU(PUKON HapyLIEHUs I[CHUXUYECKOIO
pa3BUTUSA, U OIIPEIEISIIOT 0COOYIO JIOTHKY OCTpOoeHus yueOHoro npouecca. Hapsany
C 3TUM MOKHO BBIJIETUTH OCOOBIE IO CBOEMY XapaKTepy NOTPEOHOCTH B 00yUYEHUN
MaTeMaTuKe, CBOMCTBeHHbIE BceM oOyuaromumes ¢ HOJIA:

HEO0OXOJIMMO HMCIOJIb30BAHUE CIIECIIMATBHBIX METOJO0B, IPUEMOB U CPEJICTB
oOyueHus (B TOM 4YHCIE CHEUUAIU3UPOBAHHBIX KOMIIBIOTEPHBIX W
ACCHUCTHUBHBIX TEXHOJOTHUI), 00ECIEUMBAIOIINX pean3alui0 «OO0XOIHBIX
nyTei» o0ydeHHs; MCIOJb30BaHUE BUPTYAJIbHOM  MaTeMaTUYeCKOU
naboparopumu.

HarIsJHO-IC€UCTBEHHBINH, MPEIMETHO-MIPAKTUUYECKUM XapakTep OO0ydeHUs
MaTeMaTUKe W  YIPOIIEHUE CUCTEMbl YuyeOHO-TIO3HABATEIbHBIX 3ajlad,
peliaeMbIX B Iipoiiecce o0y4yeHus;

CIEUAIBHOE O0YUYEHUE «IEepPeHOCY» C(HOPMUPOBAHHBIX MaTEMaTUYECKUX
3HAHUW U  yYMEHUH B  HOBBIE CHUTyallUd  B3aUMOJACHCTBHUS  C
NIEUCTBUTEIILHOCTHIO;

CrielMalibHasi TOMOIIbL B Pa3BTUM BO3MOXKHOCTEM BepOalbHOU U
HeBepOabHOW KOMMYHUKAIIUU HA YPOKaX MaTEMAaTHUKU;

KOPPEKIUST MPOU3HOCUTEIIBHOM CTOPOHBI pEYM; OCBOCHHUE YMEHHS
UCIIOJIB30BaTh PEUb M0 BCEMY CIEKTPY KOMMYHUKATUBHBIX CUTYyallUui;
oOecrnieueHue OCOOOM MPOCTAHCTBEHHOM ¥ BPEMEHHOW OpraHu3aluu
o0pa3zoBaTeIbHON CpEIbI;

MaKCHUMAaJIbHOE PACIIUpPEHUE 00pa30BaTEIbHOIO MPOCTPAHCTBA — BBIXOH 32
npeaensl 00pa3oBaTENbHOTO YUPEXKACHUS MPU PEIICHUU MaTeMaTUYECKUX
3a/1a4 U BBIMOJHEHUH MPOEKTHBIX padoT;

MCIIOJIB30BaTh AITOPUTMBI AEHCTBUI ITpu pemiennn odyyaromumucsa ¢ HOJIA
OMPENICICHHBIX TUMOB MaTeMaTHYECKHX 3a/ady, B TOM YHCJE B Mpolecce
BBITIOJTHEHHUS CAMOCTOSITEILHBIX Pa0OT.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpun orBoautcs 2 yaca B Henenro B 10 knacce u 1 4ac B

Henento B 11 kiacce, Bcero 3a ABa roja o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpeOMETpUU. Touka, mOpsiMas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 akCHOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHrne TMpsAMBIX B NPOCTPAHCTBE: IEpECEKaroluecs,
napajyieJibHble W CKpemuBaromuecs npsMbie. [lapamnenbHOCTh NPSAMBIX H
IJIOCKOCTEM B MPOCTPAHCTBE: MApAJUICIIbHBIE MpPSIMbIE B MPOCTPAHCTBE;
MApAJUIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMON U TUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAYy MpPAMBIMA B HOPOCTPAHCTBE.
[TapaiuteTbHOCTh MIIOCKOCTEN: apaIeIbHbIE IJIOCKOCTH; CBOMCTBA NAPaJIEIbHBIX
mockocte. [Ipocreitne npocTpaHCTBEHHBIE (GUTYPBI HA TUIOCKOCTH: TETPa’p,
KyO, mapasuiesenunes]; IOCTPOCHUE CEUEHUH.

[TepneHaUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPINECHANKYISAPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSAMBIE MapauIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPSMOMU
MEPIEHAUKYIJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YrOJI MEXIY MNPSIMOU U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHMHBIA yYroia JABYTPAHHOIO  yIUIA.
[lepneHauKyNSp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TUIOCKOCTH, MPOEKIHS GUTYPBI HA TUNIOCKOCTh. [lepneHauKyasspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH NIBYX IUIOCKOCTe. Teopema o Tpéx
MEPIIEHAUKYISIpax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAas MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPAMOYTOJbHBIN
napajiesienune]; U ero cpouctea. Ilupamupa: n-yronpHas nupamuja, TPaHd H
OCHOBaHHUE MUPAMUJBI;, OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg nOupaMuaa. OJIEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPaHHHUKH: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPaBUJIbHAS MPU3MaA U
MpaBUIbHAS MNHPAMUJA; TPaBWIbHAs TPEYTOJbHAs NUPAMHUAA W TPABUIIbHBIN
terpasap; KkyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noaeka’ap v ukocaxap. CedyeHus: Npu3Mbl U TUPAMHU/IBL.

CuMMeTpusi B NMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSMOM,
ITOCKOCTH. DJIEMEHThI CHMMETPHH B MUPAMUJIAX, TAPAIUICIICTUIIEIAX, TPABUIBHBIX
MHOTOIPaHHUKAX.



BriuncneHre S1€MEHTOB MHOTOTPAHHUKOB: péEOpa, AuaroHaau, yrJbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0Ia/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOii Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MHUpPaMHbI, TEOPEMa O
Iomaau yceu€Huoi nupamuasl. [lonsitue 00 o0béme. O0BEM mUpaMuIbl, IPU3MBL.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

11 KJIACC

TeJia BpalmeHus

Hununapuyeckas MOBEPXHOCT, oOpazyrorniue HUAJTMHIPUYECKOU
MOBEPXHOCTH, OCh LWJIMHAPUYECKON moBepxXHOCTU. LlunmuHiap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, O0Opa3ylolias MU OCh; IUIONIaAh OOKOBOM M MOJHOU
MMOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU nmoBepxHOCTU. KOoHyC: OCHOBaHMe U BepirHa, 00pa3yromas
1 OCb; TIJIOIIa/1b OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytolue
Y BBICOTA; OCHOBaHMS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxkeHue chepbl U IIOCKOCTH; KacaTelabHas IJIOCKOCTh K cdepe;
TJI0IIAb Cephl.

N3o0pakeHue Tel BpallleHus Ha TII0CKOCTU. Pa3BépTka uIMHIpa U KOHYcCa.

KomOunanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJio cepsl; chepa, BucaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonstue 00 00béMe. OcHOBHBIEC CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuienenunena M cienctsuss u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa U MmIomaab chepsl.

[TonoOubie Tena B mpocTpanHcTBe. (COOTHONIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

Ceuenus munHApa (IapajuiebHO U MEPICHANKYISIPHO OCH), CEUCHUS KOHYyCca
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKeHHe BEeKTopa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NpUMEHEHUEM TpaBWJ JeHUCTBUI ¢ BekTtopaMu. [IpsMoyrosibHasi cucreMma
KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmne 3amaun B
KOOpAMHATax. YTojl Mexay BekTopaMu. CKalsipHOE MNPOU3BEIIEHHE BEKTOPOB.
Briuncnenue yrioB Mexay MpSAMBIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METO/] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOTPaMMbl Yy4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3ULIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl WU TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
TOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIBI,
K HCIOJIb30BAaHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTE! POCCUNCKOTO HapoJa;
c(OOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTUYECKOTO IIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKHU U JIEITeIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHU, pacCyXACHUN; BOCIPUUMUUBOCTHIO
K MaTEMaTUYECKUM acCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MAaTeMaTUYECKUE 3HaHHUS B
HMHTEpEcax 3J0pPOBOTO U 0€30MMacHOTro 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (310pOBOE€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHI U
OTZIbIXa, peryJiapHas pusznueckas akTUBHOCTS); PU3UUYECKOTO COBEPIIIEHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHON JIESITEILHOCTBIO.

TpynoBoe Bociutanme:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
pa3nuyHbIM  chepaM  MPOdECCHOHAIBHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccud W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OO0Opa3oBaHUIO U



CaMOOOpa30BaHUI0 HA MPOTKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIPABIECHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLUAIBHO-?KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HAHMEM TJO00AJIBHOTO XapakTepa JKOJIOTUUECKUX MpoOieM;
OpPUEHTALIMEN HA NPUMEHEHWE MATEMATUYECKUX 3HAHWUW I pPELICHUs 3a]a4 B
00J1acTU OKPY>KaroIEel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCIIEICTBUN I OKPY>KAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeUeCKOW MesTeNbHOCTH, 3TAloB €&
pa3sBUTUS W 3HAYUMOCTH JUISl Pa3BUTHUS LIMBWIM3ALMU; OBJIAJECHHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYK) WU HCCIEHOBATEIBCKYI IEATEIbHOCTD
VHJIMBUYAJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHBIMU OeUCTNEUIMU.
1)  Vuusepcanvmuvie = no3znaeamenwvmvle  Oeticmsusi,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 o0byuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCAlowe2o0  Mupda,  NpumMeHeHue  JIo2UYeCKUX,
uccne0osamenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).
Bba3oBble jioruyeckue AeiicTBUA:
¢ BBIBIISATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHICCKUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIy TMOHATHIMH; (HOPMYIUPOBATH
OTIpeNeICHUs]  MOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccupuKalu, OCHOBAaHMS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

¢ BOCHpPUHUMATh, (OPMYITUPOBaTH U  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBIATh  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
npoTuBopedns B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;
npeiaraTh KpUTEPUH JIJIST BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEYUHIA,



e JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

s TMPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTH4YeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTHL MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

« BbIOUMpaTh cnoco0 penieHUs y4yeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIleHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

* HCMOJb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIILCKUM MUHCTPYMEHT MO3HAHUS,
dbopMyIIHpOBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE€ H  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHUE;

s MPOBOJUTH CaMOCTOSITETILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SABJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00bEKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

s CaMOCTOATENIbHO (popMyaupoBaTh 0000IIEHUS U BBIBOJIBI MO PE3yIbTaTaMm
MPOBEIEHHOTO0 HAOJIOJEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIICHUI;

s TMPOTHO3UPOBATH BO3MOXKXHOE pa3BUTHUE IMPOIECCa, a TAKXKE BBIJBUIAThH
MPENOJIONKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

*  BBISIBJIATH JeUIIUTH HHGOPMALIUU, TAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HA
BOIIPOC U JJIsI pEIlICHUs 3a]1auu;

« BbIOMpaTh UHQPOpPMAIMI0O W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM MpPECTABICHHUS;

s CTPYKTYpUPOBaTh MH(POpPMAIIUIO, MPEJCTABIATh €€ B Pa3IMUHbIX (HopMax,
WJUTIOCTPUPOBATH rpaduuecKu;

* OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHuwle Oelicméus, 0Oecnevyusarom

choOpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wenue:

* BOCHPUHUMATH U (HOPMYJIHPOBATH CYKJICHHUSI B COOTBETCTBUH C YCIOBUSIMHU
U 1eJ1sIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMCBMEHHBIX TEKCTaxX, 1aBaTh MOSCHEHUS MO XOJy PELICHUS
3a7a4i, KOMMEHTUPOBATh MOJYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CYKJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYkKAaeMOU TEMBI,
po0OJieMbl, pelaeMoi 3aJ1auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbBIEC Ha TTIOUCK
pELICHUsI; COMOCTaBJISATh CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB Juajora, oOHapy>XKUBaTh pa3iU4Ue U CXOACTBO MO3UIINH; B
KOpPpEKTHOU opme GOopMyIUpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;
NPENCTABIATh  PE3yJbTaThl  PEIICHUS  3aJayd,  OKCIEPUMEHTA,
HCCIIeIOBAaHMs, TPOEKTA; CAMOCTOSTEIBLHO BBIOUPATh (JOpMAaT BBHICTYILIICHUS
C y4€TOM 3aja4 MPe3eHTAlNN U OCOOEHHOCTEN ay TUTOPUH.

CorpyaHuyecTBo:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHUBHUIYaIbHOU
paboThl MpHU pelICHUH YYEOHBIX 3ajlay; NPUHUMATH 1€JIb COBMECTHOM
NEeATeNbHOCTH, IUIAHUPOBATh  OPTaHU3AIMI0 COBMECTHOW  paloThlI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXKAAaTh MPOIECC H
pe3ynbTar paboThl; 00001IaTh MHEHUS] HECKOJIBKUX JIIOACH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00CYKIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOETr0 BKJaJa B OOMMH MNPOAYKT MO KPUTEPHUSIM,
c(hopMyIHPOBAaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

3) Vuusepcanvrvie pecynamusnsle oeiicmausi, obecneyusaiom hopmuposarue
CMBLCNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHI.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHHS 3a/l1aui, BHIOUpaTh CIIOCO0 pelleHus
C YU4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yUETOM HOBOM
uH(popmMaIuu.

CaMOKOHTPOJIB:

BJIQJETh HABBIKAMU II03HABATEIbHON pediekcuu Kak OCO3HaHHS
COBEpULIAEMBIX IEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIA/IETh CIIOCOOAMU CaMONIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U PE3YIIbTaTa
peleHns MaTeEMaTHIECKOM 3a/1auu;

IIPEABUIETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPY PEIICHUY 3a1a4H,
BHOCUTH KOPPEKTHBBI B JIESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJAEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJIW M YCIOBUAM, OOBACHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaxXOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBatTh MOHATUSAMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCUOMBI CTEPEOMETPUM M CIEJACTBHUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX
U INIOCKOCTEH.

KnaccupunmpoBats B3aMMHOE pACMHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JIBYTPAHHOIO YIJa,
pebpo NBYTpaHHOIO Yria; JUHEWHBIM Yroa ABYTPAHHOTO yTiia; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBIHA
MHOTOTPAaHHHUK, AJIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJIBI MHOTOTPaHHUKOB (MUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapasuienenunes, Kyo).

KnaccupunmpoBaTs ~ MHOTOrpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIsS
Kiaccupukanuu (BBIIYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPAaHHUKY; MPSIMbIE U HAKJIOHHBIE TPU3MBbI, TApaJICIICTIUIEIbI).

OrnepupoBaTh MOHITUSMHU: CEKYIIas IJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YSI METOJ CJIE/IOB.

CtpouTh ceueHHs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (GUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HAXOXKJAECHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3aM Win
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MpPU pEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSHUM MEXIy ABYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIUBAIOIIUMUCS MTPSIMBIMH.

Pemiath 3a1aun Ha HaAXOXKJEHUE TEOMETPUUECKUX BEJIIMUUH MO 00pa3liaM Uiu
aIropuTMaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU pPEIICHUU
CTAHJAPTHBIX MaTeMaTHYeCKUX 3aJad Ha BBIYUCJICHUE YIJIOB  MEXIY
CKpPCILUBAIOIIUMUCS TMPSIMBIMU, MEXKIYy TMPIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.

Breruucnars 00bEMBI U TUIOMIAIA MOBEPXHOCTE MHOTOTPAHHUKOB (IIpU3Ma,
MUpaMKJia) C TPUMEHEHUEM (POPMYIT; BRIUUCIATH COOTHOIICHHS MEXK Ty ILTOIIaAsIMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHSATUSAMHU: CUMMETPUS B NPOCTPAHCTBE; IIEHTP, OCh H
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPHI.

N3BnekaTth, mnpeoOpa3oBbIBATH M HHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYI0 Ha YepTexax U
pUCYHKaX.

[IpumensTh reoMeTpruueckue pakThl 1151 pEeLICHUs] CTEPEOMETPUUYECKHX 3a/1ay,
MPENO0JIaraloIIuX HECKOIBKO IIaroB PEIIeHHUs], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (hopme.

[IpuMensTy  mpocTeililiie MporpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATH MPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOJTyYEeHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPeabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE MOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpOOJEeMbl, MOJEIUPOBATh peEaJbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; peniaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMU: I[TWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
IUAJMHPUYECKON TOBEPXHOCTH; IUIUH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HWIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KinaccudunmpoBaTh B3auMHOE pacionoxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CEerMEHTAa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucnsate 00bEMBI M IUIOMIAAXM  TMOBEPXHOCTEM Tel  BpallleHHS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BIUCAHHBIN B C(hepy ¥ ONMCAHHBIN
okoJi0 cepsl; chepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeiuncnaTh COOTHOILIEHUSI MEXIY IUIOMIASIMHU MOBEPXHOCTEH U O00BEMaMU
MOAOOHBIX TE.

N3o0paxath u3yyaeMble (QUTYpHl OT PYKH M C HNPUMEHEHUEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIlCHUS.



W3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30BbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYI0 Ha YepTexax U
pUCYHKaX.

OnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BrInmonHATh JEWCTBUSL CIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpPA Ha YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBaMH OHM 001aJaloT.

[IpuMeHsTh MpaBUIIO Napajuiesienunea.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOpPA HA YUCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, PACKIAJbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumMensTh reoMeTpruueckue GakThl 17151 pEIICHUs CTEPEOMETPUUYECKUX 3a]1ad,
MPENO0JIaraloIIuX HECKOIBKO IIaroB PEIICHUs], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (hopme.

Pemiats mpocreiiiiiie reoMeTpUuyYecKue 3aJaud Ha MPUMEHEHHUE BEKTOPHO-
KOOpPJMHATHOT'O METOJA.

Pematp 3amaum Ha [0Ka3aTENbCTBO MATEMATHUYECKUX OTHOIIEHUM U
HaxO0XJICHUE FeOMETPUUYECKUX BEJIUYUH MO 00pa3iiaM WUiu aifOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IPU PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKUX 3ajay.

[IpuMensaTy mpocTeiiliie MporpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, paCMO3HABATh MPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPeabHBIC
CUTyalldd W TPUMEHSTh U3YUYCHHbIC TMOHATHUS B TIPOILIECCE TMOUCKA pPEIICHUs
MaTteMaTU4ecku CHOpPMYIHPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBATh IOCTPOCHHBIE MOJECIN C
UCIIOJb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; peniaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrie)
Kontpoasnbie | IlpakTuueckue
n/n NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1
! Brezetine B cTepeoMeTpiio 0 https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapamienbHOCT IPSIMBIX U INIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHIUKYISIPHOCTD MPSIMBIX U 12 bubmumorexa [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
1 1
4 VYTubl MEXAY NPSMBIMU U TUIOCKOCTSIMHU 0 hitps-//m.cdsoo.ru/1c209¢37
bu6mmoreka [JOK
11 1
> Mrororpartiin https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
, 1
6 OObEMEI MHOTOraHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [IOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/m Kontpoabnsie | IIpakTnueckue
NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcebl
bu6mmoreka [JOK
12
I Tena ppaimenns https://m.edsoo.ru/1¢209¢37
bu6mmoreka [JOK
i 1
2 OonEMEI Ten > https://m.edsoo.ru/1¢209¢37
3 B . 10 ] bubmuoreka [JOK
€KTOPBI U KOOPJIUHATHI B TPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 06001IeHNE, . 1 bu6mmoreka [JOK
cHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I1O 34 3 0
ITPOIT'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Konun4yectBo 4yacos DJIEKTPOHHbBIE

Ne Hara nudposeie
Tema ypoka Koutpoasnbie | IlpakTuyeckue

n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE

padoThI padoThI
pecypcsl
OCHOBHBIE TOHSTHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuna

1 13)0 5 E}Ke ap CVHKA ) bubnmoreka [JOK

u HUS Ha PUCYHKaX:
p pHcy . https://m.edsoo.ru/aecc77cd
M300paxeHMsI IIIOCKOCTEH,
NapajuIeIbHBIX IPAMBIX (OTPE3KOB),
CepeUHBI OTpE3Ka
[TonsTus: nepecekaromumecs
p bu6mmoreka [JOK
2 IJTIOCKOCTH, IMEPECEKAIOLIUECS 1
https://m.edsoo.ru/2d8a9¢99
npsiMas U MI0CKOCTh
ITonsaTHA: nepecekaromuecs
3 IJIOCKOCTH, MEePECeKaroInuecs 1 Bubmmorexa LIOK
- 11ep https://m.edsoo.ru/db685e73
npsiMas U MI0CKOCTh
3HAaKOMCTBO C MHOTOI'PAaHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmumorexa [IOK
pUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HavanbeHbie cBeieHUs 0 KyOe u

R bubmuoreka [JOK

5 nupamMuie, X pa3BEPTKU U MOJIEIH. 1

CeueHnst MHOTOI'PaHHUKOB

https://m.edsoo.ru/b30dff38




HavanbHbie cBesieHUs 0 KyOe u

R bubmuoreka [JOK

6 FIVPAMIAS, I PASBEPTRH 1 MONICIHL. https://m.edsoo.ru/3d8{fd32
CeueHust MHOTOI'PaHHUKOB
[TonsTHE 006 AKCHOMATHYECKOM
IIOCTPOCHUHU CTEPEOMETPUU: bubnuorexa [IOK

’ aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccSc4fe
CJIEICTBUS U3 HUX
[TonsTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUHU CTEPEOMETPUU: bubnuorexa [IOK

8 AKCHOMBI CTEPEOMETPHU U https://m.edsoo.1u/239¢8cb4
CJIECTBUS U3 HUX
[TonsTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUHU CTEPEOMETPHUU: bubnuorexa [IOK

? aKCUOMBI CTEPEOMETPUH U https://m.eds00.ru/65¢c6b106
CJIECTBUS U3 HUX
[TonsTHE 006 AKCHOMATHYECKOM
IIOCTPOCHUHU CTEPEOMETPHUU: bubnuorexa [IOK

10
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIECTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbiX B

1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmumorexa [IOK
IapajuleNIbHBIE U CKPEIIUBAIOIINECH https://m.edsoo.ru/1a2520£6
IpsIMbIE
[TapanienbHOCTb NPSIMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE: Bu6miorexa JOK

12 NapajuleIbHbIC NPSIMBIC B

IIPOCTPAHCTBE; MAPAJUICIBHOCTD
TPEX NPAMBIX

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




[TapaniaenbHOCTb NPSIMBIX U
IUIOCKOCTEHN B POCTPAHCTBE:

bu6mmoreka [JOK

13
[TapamiensHOCTh IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTII1bl ¢ COHANpaBIeHHBIMU bubnmoreka [JOK
CTOpOHaMH https://m.eds00.ru/9f4071b9
15 VYroa Mexay npsiMbIMU B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapanienbHOCTh MIOCKOCTEN: bubnuorexa [IOK
17
IapajuleIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa napasienbHbIX bubnmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiine npoCTpaHCTBEHHbBIE
19 (bp a pK P eTha5 bubmuoreka [JOK
: TET
MIYPHE 18 TUIOCKOCTH: TETpasAp, https://m.edsoo.ru/4a28dc02
KyO, mapaenenumne;y
20 n . bubmuoreka [JOK
OCTPOCHHE CCHCHI https://m.edsoo.ru/1d434d0f
71 n . bubmuoreka [JOK
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
Konrponsnas pabora no Teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnuorexa [IOK
npocTtpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYIAPHOCTD NPAMOUN U
PHEHMIY AP P bubmuoreka [JOK
23 IJIOCKOCTH: MEPIEHANKYJIIPHBIE

IIPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d




[IpsiMble napaienbHble U

bu6mmoreka [JOK

24
MEPIEHANKYJIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble napasuienpHble U bubmumorexa [IOK
25
MEPIEHANKYJIAPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
2% IIpu3Hak nepneHuKyIsIpHOCTH bubmmorexa [IOK
MPSMOU U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneHuKyIsIpHOCTH bubnuorexa [IOK
MPSMOW U TNIOCKOCTH https://m.edsoo0.ru/79165d15
Teopema o npsiMoit bubmumorexa [IOK
28 o
MEPIEHANKYIIIPHON INIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsiMoit bubmumorexa [IOK
MEPIECHANKYISAPHOMN IIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnuorexa [IOK
MEPIECHANKYISPHOM IIJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHquKyIsAp ¥ HAKIIOHHBIE:
paccTosiHuE OT TOUYKHU J0 IIIOCKOCTH, bubnuorexa [IOK
31 .
paccrosiHue OT IPSAMOU 10 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
IlepnieHquKyIsAp ¥ HAKIIOHHBIE:
paccTosiHuE OT TOYKHU J0 IIIOCKOCTH, bubnuorexa [IOK
32 .
paccTosiHue OT IPSAMOU 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
IlepnieHquKysp ¥ HAKIIOHHBIE:
paccTosiHuE OT TOYKHU J0 MIIOCKOCTH, bubnuorexa [IOK
33 .
paccrosiHue OT IPSAMOU 10 https://m.edsoo.ru/aSb7b8e3
IJIOCKOCTH
34 IlepneHIuKyIsIp ¥ HAKJIOHHBIE: bubnuorexa [IOK

PaCCTOSAHUC OT TOYKH 0 IJNIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT NMPSIMOU 10

IJIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXIY bubnmoreka [JOK
MPSMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN yro bubmmorexa [IOK
JIByIPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJj, JUHEHHBIN yro bubnuorexa [IOK
JBYTPAHHOI'O yTila https://m.edsoo.ru/c7c777ed
[TeprnieHAMKYISAPHOCTD IIOCKOCTEM:
38 I/I:I)3Halfl Heyneg UKYJISIPHOCTH Bubmmorexa LIOK
1}
P P f[ P https://m.edsoo.ru/ec3e2da3
JBYX IIJIOCKOCTEM
[TeprnieHAMKYISAPHOCTD IIOCKOCTEM:
39 I/I:I)3Halfl Heyneg UKYJISIPHOCTH Bubmmorexa LIOK
1}
p P f[ yIp https://m.edsoo.ru/ed9e2a8e
JBYX IIJIOCKOCTEM
[TepieHAMKYISAPHOCTD IIOCKOCTEM:
40 I/I:I)3Halfl Heyneg HKYJISIPHOCTH Bubmmorexa LIOK
1}
p P f[ yIp https://m.edsoo.ru/ba75dc57
JBYX IIJIOCKOCTEM
41 Teopema o TpEx nepHeHANKYISIPAx Bubmmorexa LIOK
P p PHCHAMIKYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEx mepHeHANKYISIPax Bubmmorexa LIOK
P p PHCHAMIKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepHeHANKYISIPax Bubmmorexa LIOK
P p PHCHAMIKYIAD https://m.eds00.ru/9f246736
Konrponsnas pabora no Temam
44 "[lepneHAUKYISPHOCTD NMPSAMBIX U bubnumorexa [IOK

miockocTeil" u "Vl Mexay
IPSIMBIMU U TJIOCKOCTAMHU"

https://m.edsoo.ru/5b971ef3




IlonsiTHE MHOTOIpaHHUKA,
OCHOBHBIE JJICMEHTBI

bu6mmoreka [JOK
45 MHOT'OTPaHHMKA, BBIITYKJIbIE U
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOI'PAaHHUKU;
pa3BEPTKAa MHOTOIPAHHUKA
IIpu3ma: n-yrosbHas npusma; rpaHu
46 Y OCHOBAHUS IPU3MBL; IpsIMast U bubmmorexa [IOK
HaKJIOHHAsI IPU3MBI; OOKOBast U https://m.edsoo.ru/b4ad63ad
I10JIHASl IOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuorexa [IOK
MapajuiesenuIie] U ero CBOMCTBA https://m.edsoo.ru/8a7be683
ITupamuna: n-yronbHas nupamuia,
I'PaHU ¥ OCHOBAaHME MHUPaMU/IbI;
P P ’ Bubnmoreka LIOK
48 O0KOBast ¥ OJHAS TOBEPXHOCTh
https://m.edsoo.ru/fblcd0as
IIMPAMM/Ibl; IpaBUIIbHAS U
yCeu€HHas mupaMmuaa
[IpaBuiIbHBIE MHOTOI'PaHHUKHU:
MOHSITHE MTPaBUIIBHOTO
49 MHOT'OTPaHHMKA; IIPaBUIIbHAS bubnuorexa [IOK
IpyU3Ma U MpaBUJIbHAS ITUPaMULa; https://m.edsoo.ru/074c8865
IIpaBWIbHAs TPEyrojbHas MUpaMuaa
Y MIPaBWIBHBINA TETpa’ap; Kyo
IIpencraBieHue o NpaBUIbHBIX
50 OrOrDAHHIKAX: OKTAS bubnuorexa [IOK
MHOT'OTpaHHHUKaX: OKTad]
P P, https://m.edsoo.ru/a0fddSbf
TOJEKa’APp U UKOCABP.
CuMMeTpust B IPOCTPAHCTBE:
51 CUMMETpPUSI OTHOCUTEILHO TOUYKH, bubnmoreka [JOK

MPSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B IUPAMUAX,

https://m.edsoo.ru/b9e777d9




napajjieiacunurcaax, rnmpaBUJIbHbIX
MHOT'OrpaHHHUKax

Briuucienue 31eMeEHTOB

bu6mmoreka [JOK

52 MHOTOTPaHHUKOB: pEODa,
p beop https://m.edsoo.ru/6¢cdbecef
JaroHald, YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSMOM
53 MPHU3MBI, TUIOIIAIh OCHOBAHUM bubmorexa LHOK
P ’ e o ’ https://m.edsoo.ru/37d84157
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTHU IIPaBUIILHOMN
54 MUpaMHJIbI, TEOpPEMa O TIJIOMIaIn bubmorexa LHOK
P VH ’ P Hl A o https://m.edsoo.ru/5603e¢30b
OOKOBOI TTOBEPXHOCTH YCEUEHHON
MTUPAMHU/TBI
55 Konrponsnas padora no Teme bubnuorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N b K
56 [TousiTe 00 00BEME nommotexa O
https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 O0BéM mUpaMUIbI
p A https://m.edsoo.ru/235171b3
bu6mmoreka [JOK
58 O0BéM mUpaMUIbI
p A https://m.edsoo.ru/f47dfefd
bu6mmoreka [JOK
59 O0né a
DEM ITHPAMILIET https://m.edsoo.ru/79¢10312
bu6mmoreka [JOK
60 OO0BéM mUpaMUIbI
p a https://m.edsoo.ru/2faadc3f
N b K
61 O0BEM npu3MBbI nommorexa 110

https://m.eds00.ru/79853608




bu6mmoreka [JOK

62 Onem pusMEI ! https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 Onem mpusMEI ! https://m.edsoo.ru/482d3151
64 Konrponsnas pabora no Teme ) bubnuorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573¢
[ToBTOpenue, 06001ICHNE
65 cUCTEeMaTH3allus 3HAaHUM. ) bubnmoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OIPaHHUKE
[ToBTOpenue, 06001ICHNE
cUcTeMaTU3alus 3HaHUM.
Beluncnenue paccTossHUN: MEXIY
66 JIBYMsI TOUKaMH, OT TOUKHU 110 1 bubnnorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH /10 TIJIOCKOCTH,
MEXIYy CKPEIIUBAIOIIUMUCS
MPSIMBIMU
bu6mmoreka [JOK
67 HToroBasi KOHTpOJIbHAsA paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpenue, 06001ICHNE
cUcTeMaTU3alus 3HaHUM.
Brrunciienue yrioB: Mex
68 CerL[II/IBaIOH_IyI/IMI/ICH HpHMIZMI/I, 1 Bubmorexa OK
. https://m.edso0o.ru/56765e8b
MEXy MPSIMOU U MIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10O 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
lij; Tema ypoka Beero Kontpoasnbie | IlpakTuueckue n3§:::nﬂ o 6p:::l;l;::;:)eﬂme
padoThI padoTbI pecypesI

Cdepa u map: ueHTp, paauyc,

1 JMaMETp; TUIOLIAb IIOBEPXHOCTH 1 02-06. buGnnorexa [IOK

09.2024 https://m.edsoo.ru/0341bc2b

cepsl
B3aumHoe pacnonoxenne cheps

) Y TJTOCKOCTH; KacaTebHas 1 09-13. bubmuoreka [JOK
IJIOCKOCTH K cdepe; MIonaib 09.2024 https://m.edsoo.ru/bed12a43
cepsl

3 N3ob6paxenue chepsl, mapa Ha 1 16-20. bubnmoreka [JOK
miockocT. CedeHus 1mapa 09.2024 https://m.edsoo.ru/bel 5712
Hunuuapuydeckasi MOBEPXHOCTb,

4 o0pa3yromue MWIHHIPHIECKON 1 23-27. bubnmoreka [JOK
IIOBEPXHOCTH, OCh 09.2024 https://m.eds00.ru/6054b8cl
UMAJTUHIPUYECKOU MOBEPXHOCTH
[unuaap: ocHOBaHUS 1 OOKOBast 30.09.

5 MOBEPXHOCTh, 00pa3yroIas U OCh; 1 04:05. bubnmoreka [JOK
I0Iab OOKOBOW U MOJTHON 2024 https://m.edsoo.ru/18816216
MMOBEPXHOCTHU
N300parkeHne HMIMHAPA HA
m1ockocTy. PazBéprka nuimHapa.

6 Ceuenus nunuHApa (IIOCKOCTHIO, 1 07-11. bubnumorexa [IOK
napajuleJIbHON WIN 10.2024 https://m.edsoo.ru/016e25eb

NEPIEHAUKYIISIPHON OCU
LUUAJTUHIPA)




Konunueckas moBEpXHOCTB,

7 o0pa3yrolire KOHUIeCKOn 14-18. bubnmoreka [JOK
IIOBEPXHOCTH, OChH U BEPIINHA 10.2024 https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBanue 1 BepllnHa,

g 06p23]3ylomaﬁ 1 och: Hnoliuam: 21-25. bubnmoreka [JOK

N . 10.2024 https://m.edsoo.ru/897dd3b2
OOKOBOI1 ¥ MMOJIHON TTOBEPXHOCTH
Y ced€HHBII KOHYC: 00pa3yoIue u 05.08. BuGmorexa OK
9 BBICOTA; OCHOBAaHHUA X OOKOBas
11-2024 https://m.edsoo.ru/1468bab3
ITOBEPXHOCTH
N300pakeHne KoHyca Ha
mockocTH. PazBéprka koHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, 11-15. bubmuoreka [JOK
MapajuIeJIbHOM OCHOBAHMIO, U 11.2024 https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, MPOXOIALIEH uepe3
BEPILNHY)

1 KoMOuHamwmst Ten BpaiieHus u 18-22. bu6mmoreka [JOK
MHOT'OIPaHHUKOB 11.2024 https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, ONMCaHHbINA

12 oKoJ10 cepsl; cepa, BIUCAaHHAS B 25-29. bubmumorexa [IOK
MHOT'OIPaHHHK WIH B TEJIO 11.2024 https://m.edso0.ru/0b136158
BpalIeHUs

13 [Toustue 06 00béMe. OCHOBHEIC 02-06. bubmmoreka [JOK
CBOWCTBa 0OBEMOB TEI 12.2024 https://m.edsoo.ru/26a03{b7

i 09-13. bu6mmoreka [JOK

14 OOLEM I Ipa, KoHyCa 12.2024 https://m.edso0.ru/5513d87b
) 16-20. bu6mmoreka [JOK

15 OOLEM mapa u niomans chepet 12.2024 https://m.edsoo.ru/d189bde2




[TomoOHbIE TeNa B IPOCTPAHCTBE.

16 CoOoTHOILIEHUS MEXKTY TUIOMIAASIMU 23-27. bubnmoreka [JOK
MOBEPXHOCTEH, 00BEMaMHU 12.2024 https://m.edsoo.ru/810cfleb
MMOJJOOHBIX TEIl
KonTponbsHas paboTta 1mo remam

17 - P P " 106 13-18. bubmuoreka [JOK

Si1d Bpatlicisr 1 TUOBEMEL 01.2025 | https:/m.edsoo.ru/4a33a8ab
Ten"

13 BekTop Ha IJI0CKOCTH U B 20-25. bubnumorexa [IOK
IIPOCTPAHCTBE 01.2025 https://m.edsoo.ru/5caefclb

19 C CKTODO 27-31. bubmuoreka [JOK

K a TOPOB
FIOMCHHE 1 BEHTARHE BEtop 01.2025 | https:/m.cdsoo.ru/234089
20 v o0 03-07. bu6mmoreka [JOK
0KEHHE BEKTOpa Ha YHCIT
MH e s p 02.2025 https://m.edsoo.ru/dee379¢b
Paznoxenue BekTopa 1o TpeEM
1 P 5 10-14. bubmuoreka [JOK
K aHa BEKTOpaM.
HEKOMILTAHApHAIM p 02.2025 https://m.edsoo.ru/a28fd74e
IIpaBuio nmapasienenumnena
Pemenue 3a1a4, CBSI3aHHBIX C
2 A TR C 17-21. bubmuoreka [JOK
a CUCTBUI
TPHMCHCHHACM TPaBHit A 02.2025 https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIM METO
3 pA P ok A 24-28. bubmuoreka [JOK
€TPUUYECKUX
TTPH PEIIICHHH TEOMETP 02.2025 https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronpHas cucreMa
KOOpJHUHAT B IIPOCTPAHCTRBE.
9 ) pa pocTp 03-07. bubmunorexa [JOK
a eKTopa.
OOPAUHATET BEKTOP 03.2025 https://m.edsoo.ru/48db7058

IIpocreiimme 3anaun B
KOOpAHWHaTax




VYroia Mexay BEKTOpPaMH.

10-14.

bu6mmoreka [JOK

25 CkansipHO€ IpOU3BEIEHUE
03.2025 https://m.edsoo.ru/725effc4

BEKTOPOB

2% Boruncnenue yriioB Mexmy 17-21. bubnumorexa [IOK
MPAMBIMU U INIOCKOCTSIMU 03.2025 https://m.edsoo.ru/8efbe78e
Konrponsnas pabora no Teme

27 "BeKTOpBbI U KOOPMHATHI B 01-04. bubmorexa HOK

| 04.2025 https://m.edsoo.ru/77c22fcS

MPOCTPAHCTBE
[ToBTOpeHue, 06001IeHNE 1

73 cUCTeMaTHu3aIus 3HaHUM. 07-11. bubmuoreka [JOK
OcHoBHbIE QUTYPBI, PAKTHI, 04.2025 https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca IUTaHUMETPUHN
[ToBTOpeHue, 06001IeHNE 1

29 cUCTeMaTHu3aIus 3HAaHUM. 14-18. bubmuoreka [JOK
OcHoBHbIE QUTYPBI, PAKTHI, 04.2025 https://m.edso0.ru/078cd184
TEOpPEMBI Kypca ITaHUMETPUHN
[ToBTOpeHue, 06001IeHNE 1

30 cucTeMaTu3alus 3HaHui. 3agaun 21-25. bubnmoreka [JOK
IUTAHUMETPUU U METOIBL UX 04.2025 https://m.edsoo.ru/7491efe0
peteHus
[ToBTOpeHue, 06001IeHNE 1

31 cuUcTeMaTu3alus 3HaHui. 3agaun 28.04- bubnmoreka [JOK
IUIAHUMETPUU U METOJIBI UX 02.05.2025 | https://m.edsoo.ru/4dffda97
peteHus
[ToBTOpeHue, 06001IeHNE 1

1 cUCTeMaTHu3aIus 3HAaHUM. 05-09. bubmuoreka [JOK
OcHoBHBIE GUTYpPBI, (HaKTH, 05.2025 https://m.edsoo.ru/74b2ad91

TEOPEMBI Kypca CTEPEOMETPUU




1 u 5 | 12-16. bu6mmoreka [JOK
ToToBasd KOHTPOJIbHAA pad0Ta 05.2025 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001IeHNE 1 1 19- bu6mmoreka [JOK
26.05.2025 | https://m.edsoo.ru/f465d10e

cUucCTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1UIS1 YYHEHUKA

. AranacsH JI.C., byry3oB B.®., Kagomues C.b.,I1o3usk O.1'., Kucenéna

JI.C. 'eometpus 10-11 xnaccer: YueOHUK a1 06111eo0pa3oBaTEIbHbIX

yupexaeruil. M.: IIpocsemenne, 2019.

. byty3oB B.®., I'nazkoB FO.A., Onuna U.U. I'eomerpus: Pabouas TeTpaib

s 10 knacca. M.: IIpocsemenue, 2019

. 3uB b.I'., Melinep B.M., baxanckuit B.®. 3amgauu o reometpun aist 7-11

knaccoB. M.: IIpocsemenue, 2019.

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

1.

AranacsH JI.C., byry3oB B.®., Kagomues C.b.,I1o3nsxk O.1"., Kucenésa
JI.C.
['eomeTpust 10-11 knaccel: YueOHUK 17151 00111€00pa30BaTEIbHBIX

yupexaenuil. M.: IIpocsemenue, 2019.

. byty3oB B.®., I'nazkoB FO.A., FOnuna U.U. I'eomerpusi: PaGouas TeTpaib

s 10 knacca. M.: Ilpocsemenue, 2019

. SIpoenko B.A. [loypounsie pazpaboTku no reometpuu, 10 kinacc, BAKO,

2010



4. 3uB b.I'., Meiinep B.M., baxanckuii B.®. 3agauu no reomerpuu s 7-11

knaccoB. M.: IIpocsemenue, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET

http://nsportal.ru/

http://reshuege.ru/;

http://www.ege.edu.ru/

http://www.fipi.ru/sborniki-OVZ

http://school-collection.edu.ru/



