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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCHICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHUS
JUYHOCTU 00YyYarOIInXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HANPABIEHUU JIUYHOCTHOTO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTUYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTrUX YUeOHbIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pPEajJbHOrO0 M HJAEAJbHOTO, XapaKTepe OTpa)KeHUs
MaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCS, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJI1 aJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TAK U T'YMaHUTapPHOU.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU HU3YYEHUH OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUM U IIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJb BO
BCEX O00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U aKTHBHOTO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEAUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM NEATEIbHOCTH, SIBISETCS
OJIHUM U3 TPpo(ecCHOHATHLHO BAXHBIX KAauecTB, IMOATOMY akTyajibHa 3a/aya
dbopmupoBaHuss y  oOydaromIMXcsi MPOCTPAHCTBEHHOTO  MBIIUICHUS — Kak



pPa3HOBUAHOCTH OOpA3HOTO MBIIUICHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUW M  JIEHCTBUM, crneuuUIHBIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHS  O00pa3oBaHUA IO
CIEHHUAIBHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJIHBIM HUCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YypOBHE NIpeJHa3HAdYeHa JIsl
OOy4YaromMXcs CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHCHHM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celMPUKON reOMETPpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee IIyOO0KO, eciin
B JlaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTb B T'€OMETPUYECKHX 3HAHUSAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTH)keHHE LeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS PpPEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadaMM  OCBOEHHsA  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmMupoBaHMe MNpPEACTAaBIECHUS O TE€OMETPUM KaK YacTH MHPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BAKHEWIIMX MATEMATHMYECKUMX MOJEINAX, MO3BOJIAIOIIMX OMNHMCHIBATH U
U3y4aTh pa3Hble SABJICHUS OKPYKArOLIEro MUPA;

e (opMupoBaHue yMEHHs pacrno3HaBaThb Ha YEpPTEkKax, MOAEISIX U B
peaibHOM MHUPE MHOTOIPAHHHMKY U TeJla BpallleHUS;

e OBJIaJICHUE METOJIaMHU PEIECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300pameHUsIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMU O
MHOTOTPAaHHHUKAX U TeJaX BPAILLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajiay;
dbopMupOBaHHE yYMEHHS TPOBOAUTH  HECIOXKHBIE JIOKA3aTeIbHbIC
pacCyXKJIeHUs B XOJE PELICHUS CTEPEOMETPUYECKMX 3adad M 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEIJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MIO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHI, KPUTUYHOCTH
MBILLJIEHUS;

e (dopmupoBaHue (YHKIIMOHATEHON ITPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTyalUsX U NPU U3YYEHUU
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U



3aKOHOMEPHOCTEH, (POPMYJIMPOBATh WX Ha S3bIKE T€OMETPUU U CO3/1aBaTh
TEOMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYyUYECHHbIE PE3YJIbTATHI.

OTnMYUTENHFHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B Hayaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OINpEAEIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAHWE MHTYUTUBHBIX MIPOILIECCOB, MOTUBUPYET K JalIbHEUIIIEMY
U3YYECHUIO MIPEeIMETA.

[Tpenmourenue OTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4YaIUXCs B Kypce CTEPEOMETPUH IPOBOAUTCA 32 CUET pEUICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX O0Opa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICYEHUSI OT HAIIISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHbIE copaeprkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrnpezensercss He TOJIbKO [0 COAep KaTeIbHbIM JIMHUAM, HO U IO ToAaM 00y4eHus
Ha ypPOBHE CPEIHET0 00I1ero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacHpenefleéHHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJACTABICHUN OOYy4YaloIIMUXCs, pacIIupss U
yrayOnsis e€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuenue reometrpuu oTBoaUTCS 2 yaca B Henento B 10 kiacce u 2 yaca B
Hegemo B 11 kmacce (1 wac 3a cu€r wactu, QopMupyemon y4acTHHKAMU
o0pa3zoBaTeILHOIO MPOIECcca), BCETo 3a JiBa rojia o0yueHus - 136 ydeOHBIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpEeCeKarolIuecs,
napajuielbHble W CKpeluBaromuyecs mpsaMble. [lapamnenbHOCTs OpSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJljIesIbHBIE IITIOCKOCTH; CBOMCTBA MTapajuIesIbHBIX
miockoctel. [IpocTeiime nmpocTpaHCTBEHHbBIE (PUTYyphl HA MIOCKOCTHU: TETPA’Ip,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIPHBIE MPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIABHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yrojd JBYTPAHHOIO  yIJIA.
IleprieHIUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHINKYIISPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBasl U
MTOJTHAS MTOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSMOYTOJIBHBIN
napajuleJienunes; U ero cporcra. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMua. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAS NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNMHUPaMHUAA W TPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nozekasip u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTBI CHMMETPUU B MUPAMUIAX, TAPAIIIEIENUIIEAX, IPABUIIbHBIX
MHOTOTPaHHHKAX.



Brruncnenre 9J€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IuMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBL,
IUTOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue UUAJTMHPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OChb, IUIOMIaAb OOKOBOM U TMOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
1 OCb; TIJIOIAIb OOKOBOM U TOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxkeHue chepbl U MIOCKOCTH; KacaTelibHasi MIIOCKOCTh K cdepe;
TJI01Iab ChEpPHI.

N3o06paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCa.

KoMOuHanuu ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJio cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAIllCHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomaab chepsl.

[lonoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mMHApA (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUsI KOHYCa
(mapajuienbHOE OCHOBAHMIO U MTPOXOSIIEE YEPE3 BEPILMHY), CEUEHHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TIPAaBUJI JCUCTBUUA € BeKkTopamu. IlIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamMu. CKalsSIpHOE MNPOU3BECHHUE BEKTOPOB.
Brruncnenue yrioB MeXIy MPSMBIMH U TIOCKOCTAMHU. KOoOpArMHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITMU 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O WiI€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHUH,
MpOLeTyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHUI; BOCIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTEMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBoro u 6e3omnacHoro odpasa »13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U
OTJIbIXa, peryJisipHas Pu3nyeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyHy, OCO3HAHUEM IIEHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHUIO U



caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWM JJIS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH X BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IIMBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO ACSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPaMMbI YIEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvmvie  noznaseamenvmvle  Oeiicmeus,  obecneuyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUalowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JIOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIITh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATWH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurs B (aKkTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUU;

e TMPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KIEHUS U BBIBOJBL;

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3aJaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCHUPYIOLIUME MPOTHBOPEUYUE, HPoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e MPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIMPOBATH OOOOIIEHNS U BBIBOABI 110 pe3yJbTaTam
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH Ae(PUIMTHI HH(OOPMALUH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOIPOC U JJIsl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH UHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B Pa3au4HbIX (GOopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTAX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0JI¢ 0OCY>KJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJECH, HAIICJICHHBIE HAa TTOUCK
pPELIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3MyMe U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOI Gopme PopMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pELICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYaIbHON
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldl0  COBMECTHOM  paboTHI,
pacnpenensaTh BUABI padOT, JOrOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 00001IaTh MHEHUS] HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJIaJa B OOMMI MPOAYKT MO KPUTEPHUSAM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHuUsI
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pedeKkcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca v pe3ysibTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3ysbTaTa MMM U YCIOBHUSAM, OOBACHATH
MIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, IPSMasi, IIIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX MPU PEHICHUU
r€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTh U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PpAaCIOIIOKEHHE TMPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yTiia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBITYKIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (MHUpaMua; MpU3Ma,
PSIMOYTOJIBHBIN MapaJljIeNIeuIe]l, KyO).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIIOHHBIE MPU3MBI, TTapaJUIeICTUTICbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs MIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEOB, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHHU3Y.

Pernats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TIPUMCHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJIAPTHBIX MAaTEeMATHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHHA MEXIY ABYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.

Permatp 3aaun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
QITOPUTMaM, TIPUMCHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOM ¥ TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYJT; BBIYUCIISATH COOTHOIICHUS MEXKTY TIIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PAaCIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peasbHbIC
CUTyalluM W TIPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEIOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TIOHITHI M TEOpPEM, anmapara aareOphl; pemarh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUUYECKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
UAJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

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

Beruncnarh 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
T€OMETPUUYECKUX TeJI C TPUMEHEHUEM (HOpPMYI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M ONMUCAHHBIH
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BeIuncnaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH U 00BEMaMU
MOTO0HBIX TE.

N300pakath u3ydaemble (QUTYpbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B MMPOCTPAHCTBE.

BbITIONHATE  EHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[TpuMeHsATh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUIMU: IEKAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIAWMHATHI BEKTOpa, YroJl MEXIy
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAaHAPHbIE
BEKTODBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEJCHIE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpPAMH, CKAJIIPHOE MpPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (GakThl A1 PEIICHUS CTEPEOMETPHUUECKHX 3a/1ad,
MPENOJIaraoIIuX HECKOJIBKO MIAr0B PEIICHUS, €CIN YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

Pemarp mpocreiinme reoMeTpuyeckrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HaX0XkJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WM aJropuT™MaMm, MPUMEHss
U3BECTHbIE METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3aJ1ad.

[TpuBoaUTE TpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHHUS Ha TNPAKTUKE: aHAJIU3UPOBATh pPEaJbHbIC
CUTyalldd W TIPUMEHSATh H3y4YCHHBIC TIOHATHS B TMPOILECCE TOUCKA PEIICHHS
MaTeMaTH4eCcKd CHOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJIETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, anmapaTa anreOpbl; pemaTh
NPAKTHUUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHIUEM I€OMETPUUECKHUX BEIHUYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
1 Beenenue B ctepeoMerputo 8 bubmmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
) [Ipsimbi€e ¥ TIIOCKOCTH B MPOCTPAHCTBE. 13 | bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISAPHOCTD MPSAMBIX U 14 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 7 1 brbmmorexa [TOK
Ay ip https://m.edsoo.ru/1c209e37
5 MHororpanHuku 13 1 bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 SRLEE MHOTOTPAHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaunmenoBaHue pa3aejoB U TeM nudpoBbie
Ne i/ P Kontpoabusbie IIpakTuueckue (mucpp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbi
bubmuoreka [JOK
1 T 1 1
Clia BpatlCHHA 8 https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
2 O0Be 10 1
BEMBLTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 B 19 1
€KTOPBI U KOOPJAMHATHI B IPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpenue, 06001ICHNE, 71 | bu6mmoreka [JOK
CHCTEeMAaTH3aI1s 3HAaHUU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs1  oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
OCHOBHbIE IOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTso. [IpaBuna
bu6mmoreka [IOK
1 n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHMs IIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CEpEIMHBI OTPE3Ka
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

) n300pakeHre MHOTOIPaHHUKOB Ha | bubnnorexka [JOK
PHUCYHKaX, Ha IPOECKIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
[TonsiTre 06 akCMOMATHIECKOM

3 MMOCTPOEHUH CTEPEOMETPHH: 1 bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/Occ5c4fe
CIIEICTBUS U3 HUX
[TonsiTre 06 akCMOMaTHIECKOM

4 MIOCTPOCHHUH CTEPEOMETPUU: 1 bubnuoreka [IOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

IToHsATHE 00 AKCUOMATUYECKOM
MTOCTPOCHHH CTEPEOMETPHUH:

bubmuorexa [JOK

5
aKCUOMBI CTEPEOMETPUHU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
6 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
[TonsaTHa: nepecekaromuecs
7 IIJIOCKOCTH, IEPECEKArOIINECS bubmmorexa [OK
> 11eP https://m.edso0.ru/2d8a9¢99
npsiMas U MI0CKOCTh
HavanwsHbie cBeneHus o kyoe u
8 UpaMuie, X pa3BEPTKU U MOJIEITH bubmmorexa [TOK
P > X paspep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
[TapannensHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
9 napajuieJbHbIe MPSIMbIE B bubmmorexa [TOK
p p https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeIbHOCTh
TPEX MPSAMBIX
[TapannenbHOCTh IPSIMBIX U
10 IJIOCKOCTEHN B MPOCTPAHCTBE: bubmuorexa [IOK
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
B3anMHoe pacnionoxenue npsmbIx B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubmuorexa [IOK
apauieIbHBIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
12 VYTriael ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK

CTOpOHAMHU

https://m.eds00.ru/9f4071b9



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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13 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
14 VYron Mexay npsiMbIMU B bubnunoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
1 [TapamienbHOCTh TIOCKOCTEH: bubnmoreka [JOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18{255
16 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
17 (burypsI Ha MJIOCKOCTH: TETPAd Bubmiorexa LIOK
M - TCTpasp, https://m.edsoo.ru/4a28dc02
KyO, apajuiesenumnes
18 CeueHust MHOTOTPAaHHUKOB bubmmorexa LIOK
P https://m.edsoo.ru/3d8ffd32
bu6mmoreka [JOK
19 ITocTpoeHune ceuenui
TPOCHIE CeteHit https://m_edsoo.ru/1d434dOf
bu6mmoreka [IOK
20 [TocTpoeHune ceuenui
TPOCHHE CCHCHHHI https://m.edsoo.ru/ec26fe5d
Kontponbnas paboTa mo teme
o1 "[IpsiMbl€ U TUIOCKOCTH B bubnnorexka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
IlepneHAUKYISIPHOCTD TPSMOM U
22 HJ'I(I))CKO(i“I/I'}l]'Ie rIIeH WK IJ)BI HBIC Bubmmorexa LIOK
 TICPIICHMKY AP https://m.edsoo.ru/b19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
3 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
MEPUEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
24 IIpsimble napasuienbHbIEe U bubnuoreka [IOK

NECPpHNCHAUKYIIAPHBIC K ITJIIOCKOCTH

https://m.edsoo.ru/ba545966



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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[Ipu3Hak nepneHaAuKyJIApHOCTH

bubmuorexa [JOK

25
MPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

26 [Ipu3Hak nepnesauKyJIApHOCTH bubnuoreka [IOK
MPSAMOM U TIIOCKOCTH https://m.edso0.ru/79165d15

7 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISIPHOMN MIIOCKOCTH https://m.eds00.ru/635¢5087

)% Teopema o npsimoit bubnnorexa [HOK
MEePHEHIUKYISIPHON MJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYsIp ¥ HAKIIOHHBIE:

79 paccTostHue OT TOYKH JI0 IJIOCKOCTH, bubnnoreka [JOK
paccTogHUE OT MPSIMOM 110 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:

30 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[lepneHauKynsip U HAKIOHHBIE:

31 paccTosiHuE OT TOYKH J0 IJIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/aSb7b8e3
IJI0CKOCTH
[lepnenauKynsip U HAKIOHHBIE:

1 paccTosiHuE OT TOUKH JI0 MJIOCKOCTH, bubmuoreka [IOK
paccTosHUE OT MPSMOM 110 https://m.edsoo.ru/dbee22bc
MJI0CKOCTH

.. bubnmoreka [JOK
33 Teopema o Tpéx nepneHANKYIsIpax
https://m.edsoo.ru/e4972cdc
. bubnmoreka [JOK
34 Teopema o TpEX nepneHANKYIsIpax

https://m.edsoo.ru/52188a7d



https://m.edsoo.ru/f85bfc46
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bubmuoreka [JOK

35 Teopema o TpEX nepHeHANKYIIApax
P P TEPHEIAIY AP https://m.edsoo.ru/9f246736
36 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
37 JIByrpaHHBIN yTroJl, JTMHEHHBIN Yroil bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
18 JIByrpaHHBbII yroJi, JMHEHHBIN yroi bubnuoreka [IOK
IBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISPHOCTD MJIOCKOCTEM:
39 MIPU3HAK NEPHEHAUKYIIPHOCTH bubmmorexa LOK
P p fl yp https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
40 MPU3HAK NEPHEHIUKYISIPHOCTH bubmorexa LHOK
P p fI yp https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIpPHOCTB MIJIOCKOCTEM:
41 il §3Ha1< neyneg HUKYJISIPHOCTH bubmmorexa [TOK
P p il yip https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
KonTponbHas pabota mo Temam
4 "IlepneH IMKYISIPHOCTD NPSAMBIX U bubnuorexa [IOK
mockocTeil" n "Yriael MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTAMHU"
[lonsiTHe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
43 MHOTOI'PAHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P > BRIV https://m.edsoo.ru/2d24e873
HEBBITYKJIbIE MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
m IIpu3ma: n-yrosibHas npu3Ma; rpaHu bubnuoreka [IOK

1 OCHOBAHUA MPU3MBI; IpsAMasa U

https://m.edsoo.ru/b4ad63ad
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HAaKJIOHHAsA MMPHU3MBbI; OokoBas u
IIOJIHAA IMOBEPXHOCTH IIPU3MBIL

IIpu3ma: n-yrosibHas npu3Ma; rpaHu
1 OCHOBAHUS IPU3MBL; IpsMas U

bu6mmoreka [IOK

45 HAKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
46 MPU3MBI, TUIOLLAIb OCHOBAHUH, bubnmnorexa LIOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
MPAMON MPU3MBbI
A7 [Tapannenenunen, NpsMOyTOJIbHBII bubnnoreka [JOK
MapajuiesenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamua: n-yroiapHas nupaMmua,
I'PaHU ¥ OCHOBaHME NMUPaMM/IbI;
48 OOKOBast ¥ MOJIHAs TOBEPXHOCTh bubmmorexa LOK
https://m.edsoo.ru/fblcd0a5
MUpPaMU/Ibl; IPABUIbHAS U
yCeu€HHas nupaMuaa
ITnomans 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTU IIPABUIILHOU
49 MMUPAMUBL, TEOPEMA O TLIOIAAN bubnnorexa LIOK
N https://m.edsoo0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTAPaAMUTBI
[IpaBuUnbHBIE MHOTOTPAHHUKHU:
MIOHATHE NTPaBUIIBHOTIO
50 MHOTOTpaHHHKA; IIPAaBUIIbHAS bubmuorexa [IOK

npu3Ma 1 NnpaBuiIbHAs MHPaAMUIA;
MpaBWJIbHAS TPEYTrobHAas MUpaMuaa
Y IPaBWJIBHBIN TETPasp; Kyo

https://m.edsoo.ru/074c8865
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HpaBI/IJIBHBIe MHOTI'OI'paHHUKH:
IIOHATHEC ITPABUIIBHOI'O
MHOI'OrpaHHUKa; IIpaBUJIbHAA

bubmuorexa [JOK

51
pu3Ma u MpaBUiIbHasA NUPAMULA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTroibHAas MUpaMuia
Y TIPABWJILHBIA TETPAdP; KyO
[IpencraBienue o mpaBUIbHBIX

52 MHOT'OTPaHHUKAX: OKTa?, bubmmorexa LOK

P - OKTEAD, https://m_edsoo.ru/a0fddsbf
JOJIEKa’Ap U UKOCAdIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIILHO TOYKH,

53 MPSIMOH, TNIOCKOCTU. DJIEMEHTHI bubnuorexa [JOK
CUMMETPUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieNenuneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB

54 MHOTOTPaHHHUKOB: p&Opa bubmmorexa [OK

P - beopa, https://m.edsoo.ru/6cdbecef
JaroHalu, yTIibl
55 KonTponbhas padota no teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
" bubnmoreka [JOK
56 I1 6 00
OIVITHE 05 0BbEMe https://m_edsoo.ru/7ad0020b
" bubnuorexa [JOK
57 06
DEM TIPUSMBL https:/m.eds00.ru/79853608
" bubnuorexa [JOK
58 06
DEM TIPUSMBL https:/m.eds00.ru/1e053890
59 O0BEM npU3MBI bubnmorexa LIOK

https://m.edsoo.ru/482d3f51
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bubmuoreka [JOK

60 O0bEM mHpamie! https:/m.edsoo.rw/235171b3
. bu6mmoreka [IOK
01 O0bEM mHpamie! https://m.edsogru/f47dfefd
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHu3alis 3HaHHH.
Brruncnenue pacCcTOSHUN: MEXIY Bu6morexa LIOK
62 ABYMA UTOqKaMH’ OT TOHKH 10 https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMU
N bu6mmoreka [IOK
63 O0bEm mupavet https://m.edsogru/790103 12
64 Hrorosas koHTpOIBHAS paboTa ngj;;fj;gﬁigl%bw
N bubmnoreka [JOK
65 OOBEM mpamu b1 https://m.edsogru/2faadc3f
[ToBTOpEeHme, 060061IEHNE
66 CUCTEMAaTU3ALMs 3HAHUMN. bubnnorexka [JOK
[TocTtpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
[ToBTOpeHme, 0600IIEHNE
67 cucTeMaTu3anus 3HaHH. bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE
68 CHCTEMAaTHU3allHs 3HAHHIA. bubmuorexa [JOK

Brruncnenue yrioB: Mexay
CKPEUIUBAIOIIUMHUCS TPSIMBIMH,

https://m.edsoo.ru/56765e8b
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MEXKy NPSAMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposkie
Bcero u3ydyeHusi  oOpa3oBaTesIbHbIE
padoThbI padoTbI pecypen
[unuHapuyeckass HOBEPXHOCTb,

| o0pa3yromue IUIHHIPHYECKON | bubmuoreka [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HUAJTUHAPUYECKON MOBEPXHOCTH
[Hununaap: ocHOBaHUS U OOKOBast

) MOBEPXHOCTh, 00pa3yIolias u ocCh; | bubnnoreka [JOK
[IoIaabs OOKOBOU M HOJIHOMI https://m.edsoo.ru/188{6216
MMOBEPXHOCTH
[unuaap: ocHoBaHUS U OOKOBast

3 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubnnorexka [JOK
ILIONIA b OOKOBOM U MMOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

4 MOBEPXHOCTh, 00pa3yromas 1 och; | bubnnoreka [JOK
TI0MIa1b OOKOBOM U MOJHOMN https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakeHue mumHIpa Ha
wiockocT. Pa3BépTka nununapa.

5 Ceuenus nuimHApa (IIOCKOCTHIO, | bubnnorexka [JOK
napajuleJIbHON WIN https://m.edsoo.ru/016e25eb
NEPHEHIUKYIISIPHON OCU
LHUAJTUHIPA)
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Konnueckast nOBEpXHOCTB,
o0pa3yronie KOHUYECKOn

bubmuorexa [JOK

6
IMOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepIvHa,

7 oOpa3yrolas 1 oCh;, IUIOMIAah buGnnorexa LIOK

pasyIe % hitps://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,
8 oOpa3yromas u oCh, IUIOMIAIh bubnmnorexa LIOK
pasyIe % hitps://m.eds00.ru/897dd3b2
OOKOBOM U MOJTHOM MOBEPXHOCTU
Konyc: ocHOBaHuUE U BepiInHA,
9 o0Opasyromas U 0Ch; IIOMAAh Bubmorexa ITOK
pasy N L https://m.eds00.ru/897dd3b2
OOKOBOM U MOJTHOM MOBEPXHOCTH
N300paxeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubmuorexa [JOK
napajuleJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde 1 be8
MJIOCKOCTBIO, TPOXOISIIIEH Yepe3
BEPIIINHY)

Yceu€HHBIN KOHYC: 00pa3yoIue U
11 BBICOTA,; OCHOBa:Hﬂ u goxz}:aﬂ bubnnorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
Cdepa u map: ueHTp, paauyc,
IHaMeTp; II0IIaab IOBEPXHOCTH
12 cepsl I;/1306 a)KEHHE C(II))C bl bubnmorexa LOK
pbl. ¥I305P ppl https://m.eds0o.ru/0341bc2b
nrapa Ha rmiaockoctu. CedeHus
mapa
13 B3aumnoe pacnonoxenne chepsl u bubnnoreka [HOK

IIJIOCKOCTH,; KacaTCJIbHas

https://m.edsoo.ru/bed12a43
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IUIOCKOCTB K cpepe; MIIonaan
chepnl

KoMOuHarws ten BpameHus u bubnunoreka [HOK
14
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
KoMOuHamust Ten BparieHus u bubmuorexa [JOK
15
MHOT'OIPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
16 cthepsl; chepa, BOUCaHHAS B bubnuorexa [JOK
MHOT'OTPAHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpallleHus
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
17 cdepsl; cdepa, BIMcaHHas B bubmmoreka [JOK
MHOT'OTPAHHUK WU B TEIIO https://m.edsoo.ru/Ob136158
BpallleHus
13 KontponbHas padoTa mo teme:
"Hununap, koHyc, map"
19 [Tonsitne 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 00BEMOB Tell https://m.edso0o.ru/26a03fb7
20 O6me bu6mmoreka [IOK
DEM THIHIpA, KOHyed https://m.eds0o.ru/5513d87b
" bubnmoreka [JOK
21 O0beM tHipa, KoHyCa https://m.eds0o.ru/5513d87b
N bubnmnoreka [JOK
22 OObEM wiTHH/Ipa, KOHyca https://m.eds0o.ru/5513d87b
N bubnmoreka [JOK
23 OObEM 1iapa it MIOMALH ChepEl https://m.edsoo.ru/d189bde2
bubnnoreka [JOK
24 O0BEM mrapa u miomaas chepsl 1

https://m.edsoo.ru/d189bde2
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bubmuoreka [JOK

23 OOBEM 1apa i IOIALE Chepbl https://m.edsoo.ru/d189bde2
[Tono6GHbIe Tena B MPOCTPAHCTBE.
26 COOTHOIIEHUS MEXKTY IUIOIIAISIMU bubnmoreka [JOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
IMOOOOHBIX TEN
[TomoGHBIE TENa B IPOCTPAHCTRE.
7 CooTHo1IEHNs MEX Y IUIOIAISIMU bubnnorexa [HOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cf1eb
MOAOOHBIX TEN
)% KonTtponpsHas pabora mo Temam bubnnorexa [HOK
"Tena Bpamenus" u "O6bembl TeN" https://m.edsoo.ru/4a33a8ab
29 Bekrop Ha mI0CKOCTH U B bubnuoreka [IOK
IPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
30 CroxeHue ¥ BbIUUTaHUE BEKTOPOB bubmmorexa [TOK
https://m.edsoo.ru/23f4f089
31 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB bubmmorexa LIOK
https://m.edsoo.ru/23f4f089
32 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB bubmmorexa LOK
https://m.edsoo.ru/23f4f089
33 YMHOKEHHE BEKTOPA Ha YUCIIO bubmorexa HOK
https://m.edsoo.ru/dee379eb
34 YMHOXk€eHUE BEKTOpa Ha YHCIIO bubmmorexa [OK
https://m.edsoo.ru/dee379eb
35 YMHOKEHNE BEKTOpa Ha YNCIIO0 bubnmorexa LIOK
https://m.edsoo.ru/dee379¢eb
PasnosxeHne BEKTOpa 110 TPEM
bu6mmoreka [IOK
36 HEKOMIUIAaHAPHBIM BEKTOPaM.

[IpaBuio napasmienenumnena

https://m.edsoo.ru/a28fd74e
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Pa3nosxeHne BeKTOpa 10 TpEM

bubmuoreka [JOK

37 HEKOMIUIAaHAPHBIM BEKTOPAM.
P P https://m.edsoo.ru/a28fd74e
[IpaBuio mapanienenumena
Pemenne 3amad, CBSI3aHHBIX C
38 IIPUMEHEHHUEM IIPABUII JEUCTBUH C buGnnorexa LIOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
Pemenne 3amad, cCBI3aHHBIX C
39 [IPUMEHEHHUEM IIPABUII JEUCTBUM C bubnnorexa LIOK
P p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHatHO-BEKTOPHBIN METO/T
40 IIPU PEILIEHNU T€OMETPUUECKUX Bubmorexa ITOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
KoopanHatHO-BEKTOPHBIN METO/T
41 IpHU PEIIEHUH IT'€OMEeTPHUUECKUX bubmmorera [TOK
PP P https://m.edsoo.ru/d3alfe30
3agau
[IpssmoyronbHas cucrema
KOOpJMHAT B IPOCTPAHCTBE.
42 Koop WHAaTBI BI;KTZpa bubmmorera [TOK
A pa- hitps://m.eds0o.ru/48db7058
[Ipocreiimue 3anauu B
KOOpJAMHATaX
Yron Mmexay BEKTOpaMH.
43 CKayIpHOE IIPOU3BEIECHUE bubmmorexa LOK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
44 CxkansipHO€ MPON3BEICHNE bubnmoreka [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
45 Brluncnenue yrios Mexay bubnnoreka [JOK

MMPpAMBIMU U IINIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e
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Beluucnenue yrios Mexay

bubmuorexa [JOK

46 MNPSAMBIMU U ILIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KontponpHas pabora o Teme

47 «BeKTopsl 1 KOOpAMHATHI B
MIPOCTPAHCTBE»
[ToBTOpEeHHE, 0000IICHUE U

43 CHCTEMAaTU3alMsl 3HaHUH. bubmuoreka [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/1780baSd
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpEHME, 0000IICHUE 1

49 CHCTEMAaTU3alMsl 3HaHUH. bubmuoreka [JOK
OcHoBHbIe GUTYPHI, PaKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

50 CHUCTeMaTHU3aIys 3HaHW. bubmuorexa [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/1780basd
TEOpEeMBI Kypca IIIaHUMETPUU
[ToBTOpenue, 06001IeHUE U

51 CHUCTeMaTU3als 3HaHWUM. bubnuoteka [JOK
OcHoBHBIE QUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH
[ToBTOpenwme, 0600IIEHNE U

5 cHUCTeMaTU3als 3HaHWM. bubnuotexa [JOK
OcHoBHBIE QUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH
[ToBTOpenwue, 0600IIEHNE 1

53 CHCTEMaTH3alMsl 3HaHUH. bubmuorexa [JOK

OcHoBHBIE GUTYPHI, HAKTHL,
TEOPEMBI Kypca CTEpEOMETpUH

https://m.edsoo.ru/74b2ad91
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[ToBTOpeHue, 0600ImICHNE 1

bubmuorexa [JOK

>4 cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e

55 [ToBTOpenue, o6o0IICHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e

56 [ToBTOpenue, 06001IeHUE U bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e

57 HroroBast KoHTpoIbHAs paboTa bubmorexa LHOK
https://m.edsoo.ru/ec24dfc2

53 [ToBTOpenue, 06001IeHUE U bubnuorexa [JOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e

59 [ToBTOpenue, obobIICHNE U bubnuoreka [IOK
CUCTEMAaTH3aLMs 3HAHUH https://m.edsoo.ru/f465d10e

60 [ToBTOpenue, 06001IeHUE U bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e

61 [ToBTOpenue, o6o0IIEeHNE U bubmmoreka [IOK
CHCTEMATH3alUS 3HAHU N https://m.edsoo.ru/f465d10e

& [ToBTOpenue, o6odIIEHNE 1 bu6mmoreka [JOK
CHCTEMaTH3alMs 3HAHUH https://m.edsoo.ru/f465d10e

63 [ToBTOpenue, 06001IeHUE U bu6mmoreka [JOK
CHCTEMATHU3ALNS 3HAHU N https://m.edsoo.ru/f465d10e

64 [ToBTOpenwue, 0600IIEHNE 1 bu6mmorexa [IOK
CHCTEMATHU3ALMS 3HAHU N https://m.edsoo.ru/f465d10e

65 [ToBTOpenwue, 0600IIEHNE 1 bubmuorexa [JOK
CHCTEMaTH3alMs 3HAHUH https://m.edsoo.ru/f465d10e

66 [ToBTOpenue, o6oOIIeHNE U bubmuoreka [IOK
CHUCTEMAaTU3alMS 3HAHU N https://m.edsoo.ru/f465d10e

67 [ToBTOpeHme, 0600IICHNE U bubnnorexka [HOK

cUCTeEMaTHU3anus 3HaHUN

https://m.edsoo.ru/f465d10e
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[ToBTOpeHue, 0600ImICHNE 1
CHCTeMaTH3aIlUsl 3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro Ny
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPSAMasi, TNIOCKOCTh
- [TprMeHsITh aKCUOMBI CTEPEOMETPUU U CIAEACTBUSI U3 HUX NPU PELICHUH
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUICIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEMN
74 KnaccugumupoBars B3anMHOE PacIioyioKEHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHIATUSIMHU: JBYTPAHHBIN yroJl, TpaHy ABYIPaHHOTO yria,
7.5 pebpo IBYrpaHHOro yria, JHWHEWHBIM Yron JBYTpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OT'PaHHHUK, 3JIEMEHTHI MHOT'OTPaHHHKA, MpaBUJIbHBIN
MHOTOTPaHHUK
~7 Pacnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOI'PaHHUKOB (IUpaMuja, Ipusma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpas OCHOBAHHS  JUIS
- kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE IPHU3MBI,
napajuieIeTuneIbl)
- OnepupoBaTb  HOHSTHUAMHU: CeKyllass  IUIOCKOCTb,  CEYEHHE
' MHOT'OIPAaHHUKOB
210 OOBSACHATh TPHHIUIBI TIOCTPOCHUS CEUYEHWH MHOTOTPAHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4eHHMsI MHOTOTPAHHHMKOB METOAOM CJIEIOB, BBIIOIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKHM M3 PHCYHKOB HPOCTHIX OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemmarsb 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUUYHH 10 00pa3iam
WM ajNropyuT™MaMm, NPUMEHSAS U3BECTHBIC aHAJUTUYECKUE METOJbI NpU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3a4ad Ha BbIYHCIECHUE
PacCTOSAHUI MEXK1Y ABYMsSI TOUKaMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIIHUMHUCS ITPAMBIMHA

7.13

Pemrats 3aaa4d Ha HaXO0XIACHUEC I'COMCTPHUYCCKUX BEJIUYHH I10 o6pasuaM
HJIM aJirOpUTMaM, NPUMCHAA HW3BCCTHLBIC AHAJIMTHYCCKHUC MCTOABI IIPU
pemiCHUU CTAHAAPTHBIX MATCMATUYCCKUX 3alad Ha BbBIYHUCIICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY HpﬂMOI;'I " IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuga) C OpUMCHCHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOIIEHUS MEXK/1Y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOTI00HBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUA B IIPOCTPAHCTBC, LICHTP, OCb U

IJI0CKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANoIararoiuX HECKOJIBKO IIaroB pELICHUs, €CIU YCJIOBHS

MIPUMEHEHHUs 3aJlaHbl B IBHOU (hopMme

IIpuMeHATh mpocCTEWIIHEe NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPH PELICHUU CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCllO3HABATh MPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHbIe CUTyallUd M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEelIEHUsI MaTeMaTH4ecKH CQHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh peajbHbIE CUTYallUH Ha SA3BbIKE TEOMETPUU, UCCIIEN0BATh

MOCTPOCHHBIC MOACIIU C MCITIOJIB30BAHUEM I'COMETPUUCCKHUX MOHSITHHA U




TeopeM, arnmapara areOpbl, perarh NPaKTHUYECKUE 3aauu, CBI3aHHbIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAD, KOHHYECKAs
' MOBEPXHOCTh, O0pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas MOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KrnaccudunupoBars B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHATUSIMH: LIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOIAAM TOBEPXHOCTEH TeN BpalleHMs,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy Hu
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaICHU
63 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOI0OHBIX TeT
6.9 N300paxkaTh n3ydaemble (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel

BpalICHUA

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (UTypax, MPeJCTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis peIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHsATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BEKTOpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YIOJ
MCKAY BCKTOpAMH, CKAIISIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCEKTOP
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTh YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocrelimne TIeOMETpUYECKHE 3a1adyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAHWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLIEHUH M
HaXO0XJAEHNE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE  METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCllIO3HABATE IMMPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHsATh TMONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaJIU3HpPOBAThH
peayibHble CUTYallud W MPUMEHSTh U3y4YEHHbIE MOHSATHS B Ipoliecce
MOMCKA pEUICHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYallUU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHHN U
TeopeM, afrnapara anredpspl, penarb NpakTUYeCKUe 3a/1auu, CBsI3aHHbIE

C HAXOKACHUCM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTne 00 aKCHMOMATHMYECKOM TMOCTPOCHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxeHue InpAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamienpsHocTs NpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuIeNIbHbIE IMpPsIMBIE B  IPOCTPAHCTBE,
[IapaJUIEIBHOCTh TPEX NPAMBIX, NApauIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroOJI MEXKAy MpPsAMBIMA B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX MIockocted. [Ipocreiimne npocTpaHCTBEHHbIE (GUIYpbl Ha

INIOCKOCTHU: TCTPAdP, Ky'6, mapajiiCICIumIiCa, IoCTpPOCHUC CEUCHUM

7.3

7.4

[lepneHIUKyYNSpHOCTh TPSIMOM M IUIOCKOCTH: HNEPIEHIUKYJISAPHBIE NpPSMbIE B
IIPOCTPAHCTBE, MpPSMbIE MApAJUICIbHbIE WU IEPHNEHAMUKYISIPHBIE K IUIOCKOCTH,
MpPU3HAK NEPIEHIUKYIIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOM
MEPIEHIUKYJIAPHON IJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: Yrojl MEXAY NPSAMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEHHBIA yrojd JBYTPAHHOIO  yIJia.
IlepnieHIUKYNSAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH JO IUIOCKOCTH, PACCTOSIHHUE
OT NPAMOM 710 TUIOCKOCTH, MMPOEKIUs PUTyphl HA NIIOCKOCTh. [lepneHauKyIsIpHOCTh
IUIOCKOCTEN: MPHU3HAK NEPIEHAUKYIIPHOCTH JBYX IulocKkocTed. Teopema o Tpéx
MepIeHIUKYIIIpax

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTOI'DAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronapHas
MpU3Ma, TpaH! M OCHOBAHHUS IPU3MBI, IIpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAsS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuieJienumne] U ero cBoiucrtBa. [Iupamupma: n-yroibpHas NnupaMuja, TpaHd U
OCHOBaHHE MUPaMHM/Ibl, OOKOBAS U TIOJIHAS MOBEPXHOCTh MMPAMHU/IbL, IPABUIbHAS U
yceu€HHash mNupaMuaa. OJIEeMEHTbl MpuU3Mbl M nOHUpaMuibl. [IpaBuiibHbBIE
MHOTOTPaHHUKU: TOHATHE MPaBUIBHOIO MHOI'OIPAaHHUKA, MPaBUJIbHAS MPU3Ma U

IpaBUJIbHAsd MNHUpaMuaa, IIpaBUJIbHAA TPEYroJibHad IMHUpaMuJa H HpﬂBHJ’IBHBIfI




7.5

7.6

7.7

terpasap, kyo. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJaxX, MapajulelieluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruncnenue 371€MEeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yriel. Ilmomans
OOKOBOW TOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPSMOH pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM NUPAaMUIbl, TEOpPEMa O ILIOLIAIU

yceu€nnoi nupamusl. [Tonstue 06 00bpéMe. OOBbEM THPaAMUIBL, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KIIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

6

6.1

6.2

I'eomerpus

Hunmuaapudeckass MOBEPXHOCTh, 0Opa3yromue HWIMHAPUIECKON IOBEPXHOCTH,
OCh UWIMHAPUYECKOM moBepxHOCTH. LlunuHap: ocHoBaHuss U OGoKoBas
MMOBEPXHOCTh, 00pa3yromias U OCh, TUIONIaAh OOKOBOW U MOJHOW MTOBEPXHOCTH

Konnueckasi moBepXHOCTb, 00Opa3yrolye KOHMYECKOW IOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOH moBepxHOCTH. KOHYC: OCHOBaHUME U BepIIUHA, 00pa3yrolas
U OCh, IUIOWAAb OOKOBOM M TIOJHOW IOBEPXHOCTU. YCEUEHHBIH KOHYC:

06pa3yfoume M BBICOTA, OCHOBAHUSA U OokoBas IOBCPXHOCTH

6.3

6.4

6.5

6.6

Coepa u map: 1IeHTp, pagnyc, THaMeTp, IUTOIa b TIOBEPXHOCTH chepbl. B3anmuoe
pacnonoxxeHue cepsl U MIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, TUIomais
cdepsl

W300paxkeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MIMHApA U KOHYCa

KomOuHauu Ten BpalleHus ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, ONHCAHHBIN
okoJto chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIH TEJIO0 BPAIIEHUS

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajuieNienuneaa u cieActBus u3 He€. OO0bEM NWIMHIPA,

koHyca. O0BEM 1mapa u miomanb chepol

6.7

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXKAY  IUIOIIAISIMHU

MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ




6.8

Ceuenus nunuHapa (mapajuieNbHO U NEPHEHAMKYISPHO OCH), CEYEHHUS KOHYyca

(mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILUHY), CEUECHUs LIapa

6.9

6.10

BexTop Ha muockocty M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4yKciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekropaMm. [lpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM MPaBUII ACUCTBUN C BEKTOpaMU

[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitine 3amaum B KOOpJAWMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe
MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO IIpU PCIICHNU I'COMECTPUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
0o01ero ooOpazoBaHus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKcHMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
paBHOCHWIbHBIE (bopMyIHpOBKH; IIPUMECHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE W TPOTHUBOMOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTeIbHBIC PACCYKIACHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPpaBHUJIbHOCTDb
pacCyXJCHHI; yMEHHE OIEPUPOBATH TOHSATHSAMHU: MHOXECTBO,
IIOAMHOKECTBO, OICpalMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapaT Il ONHCAHUS  PealbHBIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCHICHUHA 3aJia4, B TOM YUCIIC U3 APYIrux
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: Tpad, CBA3HbBII
rpad, nepeBo, LHKJI, Tpad Ha IIJIOCKOCTH; YMEHHME 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHune onepupoBaTh MOHATUSIMHU: HATYypaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEHb C LENbIM MOKa3aTeNleM, KOPEHb HATYypalbHOM CTENEHHU, CTETIEHb
C palMOHAJIBHBIM  TIOKAa3aTeleM, CTEeNeHb C JIeUCTBUTEIBHBIM
nmokasarejeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJBLHOTO YHCJIA, OCTATOK IO MOMAYJIIO, pallMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl IeUTeNs U HaUMEHbIIee
oOmee kpaTHOe, ayiropuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATH BBIYMCIICHHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO
CTeTeHsIMH U JiorapudmMamu, mpeodpa3zoBaHus APOOHO-PAITMOHATIEHBIX

BBIPQ)XCHUI; YMEHUE ONEPUPOBATH IMOHATHIMU: ITOCIIEI0BATEIBHOCTD,




apuMeTHuecKas ~ MPOTPEcCHs,  TEOMETPHYECKas  IMPOTPECCHS,
OeckoHeuyHO yOBIBaolasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEPUPOBaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMIUIEKCHOTO 4Hcia, popMa 3alHCH KOMIUIEKCHBIX YHCEN
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MPOU3BOIUTH ApUPMETHUECKHUE AEUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
OPUBOIUTH  MPUMEPHl  HUCIIOJIB30BAHUS  KOMIUIEKCHBIX — YHCEI;
OIEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3x3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpPaBHEHUS M HEPABEHCTBA, WX CHUCTEMBl, yYMEHUE OIEPUPOBATH
MOHATHUSIMU: TOXJIECTBO, TOKJECTBEHHOE IPeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPAaBHCHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPaBHEHUsl, HEPABEHCTBA W CHCTEMBI C ITapaMeTpPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
(GyHKIMH, SKCTPEMYM (YHKIMH, HanOOoJIbIlIee U HAaUMEHbIIIEE 3HAUCHHUSI
(GYHKIMH Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMsS, aCHUMIITOTHI
rpadpuka ¢GyHKOUM, nepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpUUeCcKUil 1 (pU3NUEeCKHii CMBIC TPOU3BOAHOM, TepBOOOpa3Has,
onpeAeNéHHbI HHTErpajl; YMEHUE HaxOJIUTh AaCHUMITOTHI rpadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMI
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCHOJIb30BaTh MPOU3BOAHYIO JUISI UCCIIEJOBAHUS
(GyHKIMN, HAXOUTh HAMOOJBIINE U HAUMEHBIINE 3HAaYCHUS (PYHKIIHIA;
CTpOUTH TIpaKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM armapara
MaTEMaTHYECKOI0 aHAIN3a; IPUMEHSTH IPOU3BOAHYIO JUISl HAX0XKICHUS

HaWJIydmero peucHUuA B MPUKIAAHBIX, B TOM YHUCIC COLOUAJIBHO-




SKOHOMHUYECKHX M (PU3NUYECKUX 3a7a4ax; HaXOIUTh TUIOIIAN U 00 BEMBI
¢Gury ¢ moMOIIbI0 HHTETPajia; MPUBOJAUTH PUMEPHl MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX ypaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUS (QYHKIMN, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMSA, — panMoHadbHas — (QyHKOMSA, ~— CTeNeHHas  (QYHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUMHU, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKU U3yYCHHBIX (PYHKIHMHA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh TPa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33a/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUNH YypaBHEHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABU)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aJa4, UCCIEI0BATH MOJYYCHHOE PELICHUE U
OLIGHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallUd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YPAaBHEHHUsl, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh IIOCTPOECHHBIE MOJENM C HCIOIB30BAHMEM alapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CcpelHee apudMeTHuecKoe,
MearaHa, HauOoJblllee ¥ HauMEHbIIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJapTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa, yMEHHE MW3BIIEKATh,
WHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYI0 B TabIuIax, Ha
nuarpammax, rpadukax, oTpakarollyro CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUH; NPEICTaBIATh HHPOPMAIMIO C TOMONIbIO TabIuI U
quarpamm; HCCIEN0BaTh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
rpadM4ecKd HCCIIEOBaTh COBMECTHBIE HAOJIOAEHUS C MOMOILBIO

JlMarpaMM pacCerBaHUS U TUHEUHOUN perpeccuu
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YMeHnue onepupoBaTh MOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIyYalHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSATHOCTh C HCIIOJIb30BAHHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(GOopMyJIBI CIOKEHUS U YMHOXKEHHS BEPOSTHOCTEH, (popMyny MOITHOMN
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(GopMysBI; OIICHWBAaTH BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEepUPOBATh TMOHATHSMM: ClydyailHash BeJIMYMHA, pacIlpeaecHue
BEpPOSITHOCTEH, MAaTeMaTUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKLUUU paCHpelesieHus |
IJIOTHOCTA  PaBHOMEPHOTO,  I[IOKA3aTEJbHOTO W HOPMAaJIbHOTO
pacmpeneneHuii; yMeHHWE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIICOBAHUI;, YMEHHE
NPUBOJUTh NPUMEPHl MPOSBICHUS 3aKOHAa OONBIIMX YHUCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OuHoM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(1)aKTI)I " paCcCyKACHUA Ui pCHICHUA 3ada4d; OUCHHUBATH BECPOATHOCTU
pEabHBIX  COOBITUH; COCTaBJISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yroi,
JNBYTPAHHBIA YroJ, TPEXTPAHHBIA YIoJl, CKPEIIUBAKOLIUECS IpPSMBIE,
MapajuIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIy MPSAMBIMHU, YroJl MEXAY HNPSMON M IUIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ay H3y4YeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n

YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL PUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Mapaijenenures, npusMa, nupamuaa, ¢Gurypa u MOBEPXHOCTh
BpallleHHs], LWIMHIP, KOHYC, 1ap, cdepa, miomanb chepsl, miomaib

MOBEPXHOCTH NMHUPAMUJbI, MPU3MBI, KOHYycCa, IIIMHIpPA, 00bEM KyOa,
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MPSIMOYTOJIBHOTO TNapajuleNienunenia, TUpaMubl, TPU3Mbl, HUIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEUYEHHUSI KOHYCAa U LIMJIUHAPA,
napajuiefibHble OCH WJIM OCHOBAaHHUIO, CEUYEHHE MIapa, IJIOCKOCTh,
Kacarommascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, H300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA T'€OMETpPUUYECKUX (uUryp,
CaMOCTOSITENIFHO (HOPMYITUPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T['C€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
knaccupukanuo (GUryp MO Pa3IUYHBIM TMPU3HAKAM, BBIMOIHSITH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHue omnepupoBaTh TMOHSTHUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN epeHoc, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00Ms, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BEIUYHHBI (IJIMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH TEOMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (DOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenumnesa, MTUpPaMubl, MPU3MBbI,
UWIMHApA, KOHYyCa, IIapa; yYMEHHWE HaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMmenue OIICpHUPOBATH TTOHATHUAMMU: MMpAMOYTOJIbHAA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpA HA YHCJIO, PA3JIOKCHHUEC BCKTOpPA 1O
6331/10}7, CKaJIIpHOC IMMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUEC, YI'OJI
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJb30BaATh BCKTOpHLIﬁ )51
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4yeOHBIX MPEAMETOB
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YMeHune BbIOMpaTh TOIXOMSIIAA METOJ Ui PEIICHHS 3a1a4uH;
IOHMMAHUE 3HAYMMOCTH MAaT€MaTUKH B M3YYEHUHU NPUPOIHBIX U

OOLIECTBEHHBIX TMPOIECCOB U SBJICHMI; YMEHHE paclo3HaBaTh




IIPOSABJIEHUE 3aKOHOB MATEMAaTHMKH B HMCKYCCTBE, YMECHHME IPHBOIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon
1 Uucna v BBIYUCIECHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eJIMMOCTH IEIbIX YUCEeT
1o Pannonaneupie uymcna. OOBIKHOBEHHbIE M JAECATUYHBIE JApOOH, IPOLIECHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 ApubdmMeTniecknii KOpeHb HaTypaIbHOU cTeneHu. [{eiicTBus ¢ apudmeTnueckumu
' KOpHSIMHU HaTypaJIbHON CTENEHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IIOKa3aTeJIEM.
' CBoiicTBa cTeNIeHU
Ls CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnkEéHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTIICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHele uncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPpMHUUECKUE YPAaBHEHUS
2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHaibHbie HEPAaBEHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpryeckre HEpaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuia cucTeMsl JIMHENHBIX ypaBHEHUI. ONpeaennTeNlb MaTPULIbI
3 OyHKIUH U TpaPuKH




Oynk1us, cmocoos! 3amanus Gyaknuu. ['padux dyaknun. B3aumuo obOpaTHBIC

> ¢ynkuuu. Yérneie u Heu€THbIe QyHKIMU. [lepuoanueckue GyHKINHN
OOnacte ompeneneHuss U MHOXECTBO 3HaueHMd ¢yHkuumu. Hymu (yHKmm.
32 IIpomMexyTKM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUuu. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHas ¢GyHKLUMs C HaTypalbHbIM M LelbIM IoKazateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduK KOPHS n-0Oi CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpoiictBa (yHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUSI [1OCJIEOBATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuuecKkas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana marematrueckoro aHanusa
4.1 [TpousBonnas ¢pyHkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (HYHKIIUN
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb HU
4.2 skcTpeMyMbl. Haxoxxaenne HanboIbIIero 1 HAMMEHBIIETO 3HAYeHUST (PYHKITUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTerpain
5 MHosxecTBa U JIOTHKA
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [Ipsimble M TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: arebpa ¥ Hayajia MaTeMaTHYEeCKOTO aHallu3a, TEOMETPHUS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

1p., AkunonepHoe obiiectBo «M3marensctBo «IIpocBeiienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
I'eometpus. 10 knacc. YMK Aranacsan JI.C. u ap. [udbposas pabouas
teTpanb. ba3zoBeiil u npoduasHeIt ypoBHH. ['Ma3kos 0. A., FOauna U. U.,
Bbyty30B B. ®@. Axunonepnoe o6mectBo «M3narensctBo «IIpocsemieHuey

['eometpus. 11 kinacc. YMK Aranacsu JI.C. u np. [{udposas pabouas
teTpanb. ba3zoBelil u npodunbHell ypoBHH. ['maskos 0. A., Oxuna U. U,
Bbyty30B B. ®. Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienue

I'eomerpusi. Pabouas terpans. 10 knacc. ba3zoBelil 1 MpopuIbHBIA YPOBHH.
I'mazkoB FO.A., IOquna U.U., ByryzoB B.®. AkiimonepHoe o0111ecTBO
«3narensctBo «lIpocsemienue»

['eometpusi. Pabouas terpanp. 11 kinacc. bazoBsiil v mpoduIbHBIN YPOBHH.
I'mazkoB FO.A., Oquna U.U., Byry3oB B.®. AkiinonepHoe o011ecTBo
«M3parensctBO «IIpocBenienne»

Metoanueckue pekomenaanuu. 10-11 kimaccel (k yueOnuky Aranacss JI. C. u
Ip.) IEKTPOHHAs Bepcusi. AKIIMOHEpHOE 0011ecTBO «3aaTenbcTBo

«IIpocBemienue»



['eometpus. CamocTosTenbHble paboThl. 10 kinacc. Muenckas M. A.
AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»
['eometpusi. CamocrositenbHbie padboThl. 11 kinacc. Muenckas M. A.

AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

['eomerpusi. KontponsHbie padothl. 10-11 knacc. Muenckas M. A.
AxknuonepHoe obiectBo «M3naTensctBo «IIpocBemienne»

['eomerpus. JIunaktuaeckue matepuaisl. 10 kinacc. ba3oBblit 1 mpoduIbHBIM
ypoBHu. 3uB b.I'. Akninonepnoe obmiectBo «M3aarenbetBo «IIpocBenienne»
['eometpust. Jlunaktudeckue matepuaisl. 11 kinacc. bazoBblit 1 mpoduIbHBIM

ypoBHU. 3uB b.I'. AkiinonepHoe o6miectBo «M3marensctBo «IIpocBemieHue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bubmnoreka [{OK https://m.edsoo.ru/

ege.sdamgia.ru

time4math.ru

fipi.ru
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