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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM, TPEABSIBISEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO W II03HABATEIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M HPOUCXOKIECHHH I€OMETPHUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUaIllUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUILINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pELIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEIUHSET pa3HbIC BUbI yU€OHOM U TPYJOBOM €ATENbHOCTH, SABIIAETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KAadyeCcTB, IMO3TOMY aKTyalbHa 3ajadya
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH IO MHOTUM HAIIPABJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUM MW JEUCTBUM, CIEHUPUYHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJaromuXcsl CPEAHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUYMTENBHBIX 3aTPYAHCHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHM NMEIOT BO3MOXKHOCTH H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NpPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
0 BaXXHEWIINX MaTEeMaTHYEeCKHX MOJIENSIX, MO3BOJSIONINX ONUCHIBATH U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ PEIICHUS CTEPEOMETPHUUECKHX 3aJad M 3a1ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue GYHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHHUS 3a7a4, PEIIaEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPHUH IPOBOANTCS 3a CUET pEUICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 roAaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHHE TIE€OMETPUUYECKUMU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst IpOYHble MHOKECTBEHHbBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieJibHblE W CKpeluMBarommecs npsMbele. [lapannensHOCTh NPSAMBIX H
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJIJIENbHBIE INIOCKOCTH; CBOMCTBA MapaJUIEIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPSAMBIE MapajUICIbHBIE W NEPICHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuieJienune]; U ero coucrtea. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAs NpHU3Ma U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJIEMEHTH CHMMETPUH B MUPAMUIaX, MapaJlieJenuIieiax, MpaBUIbHbIX
MHOTOIPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUJIBI, TEOpEeMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHocTU. KoHyc: ocHOBaHue U BepIinHa, oOpasyromas
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuiesienunena v ciueacteuss u3 He€. O0BEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHAUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapayuieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. PazmokeHne BEKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuino mapamnrenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekropaMu. CKalsSIpHOE MNPOU3BEICHHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTo TpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJIICHHMA,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJOTHYCCKOH KYJIbTYpbl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, INTAHUPOBAHUS ITIOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUSIMH; (OPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CIMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e Ji€JaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIOJb30BAaTh BONPOCHI KaK MCCJIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOECHHOCTEH MaTeMaTHYECKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTD uHbopManuu 1o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJEH, HAIlEJICHHbIC Ha TTIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTaThl  pELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelieHUU Y4eOHBIX 3ajlay; MPUHUMATh 1Eeb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUH,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHusI MaTeMaTUYECKOH 3aauu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId M YCIOBUSM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX I[PU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo BYrpaHHOrO yrja; JUHEHHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (IMpamMuia; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a1aun Ha HaxXOXKJIEHHE TE€OMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXKIYy MNOPSIMOA M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBath MOHATHSAMHU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTprdeckue HaKkThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTH TpUMEPH MATEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MpUPOIE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIATM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMASIMUA TMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIat0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOM CUCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiliue reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe MPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEAbHBIC
CUTyalluM W TPUMEHSITh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmapaTa aareOpsl; pemarhb
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaHue KoanuecTBo yacon
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3aeiioB U TeM Konrpoabnbsie IIpakruyeckue
n/n Bcero pecypcbl
NPOrpamMMbl padoThI padoTbI
B
1 BEACHHC B 10 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
CTEPEOMETPHIO
[IpsiMble U TIIOCKOCTH B
2 HpOCTPaHCTBe. 12 1 https://resh.edu.ru/subject/lesson/6133/conspect/272667/
[TapamiensHOCTE IPSAMBIX
U IUIOCKOCTEN
3 [lepneHUKyYISPHOCTD 12 https://foxford.ru/wiki/matematika/perpendikulyarnost-
MPSAMBIX U IJIOCKOCTEH pryamoy-i-ploskosti
h%
4 PR MEXCULY TIDAMBIMH B 10 1 https://resh.edu.ru/subject/lesson/6127/conspect/221518/
MIJIOCKOCTSIMU
) MHororpanHuk# 11 1 https://resh.edu.ru/subject/lesson/4023/conspect/149351/
6 OOBEMBI MHOTOTPaHHUKOB 9 https://resh.edu.ru/subject/lesson/5732/main/23387/
IT : .
7 OBTOPEHHE: CCHCHHA, 4 1 https://resh.edu.ru/subject/lesson/6127/conspect/221518/
PacCCTOAHUA U YTJIBI
OBIIEE KOJIMYECTBO
- 68 5 0

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/5732/main/23387/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/

11 KJIACC

HaumenoBauue KoauyecTBo 4acoB
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
pa3aesioB U TeM Kontpoabsubie IIpakTuueckue
n/n Bcero pecypchl
NPOrpamMMbl padoThI padoTbI
Tena BpameHus 12 https://resh.edu.ru/subject/lesson/2031/main/
OO0BEMEI Tel 5 1 https://resh.edu.ru/subject/lesson/4904/conspect/280335/
B
3 CKTOPBL 1 KOOP/IHHATE! 10 1 https://resh.edu.ru/subject/lesson/4758/conspect/21647/
B IIPOCTPAHCTBE
IToBTOpEHME,
4 000011IeHHE, 7 1 https://resh.edu.ru/subject/lesson/4758/conspect/21647/
cucTeMaTH3alusd 3HaHUN
BIIEE KOJIMYECTB
OB 0 CTBO 34 3 0

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcsl

OCHOBHBIC IOHATHUS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpancTBo. [IpaBuia
n300pakeHUs Ha
PUCYHKAX: U300paxeHHs
IUIOCKOCTEH,
MapauIeITbHBIX TPSIMBIX
(0Tpe3KoB), cepeArHbBI
oTpe3Ka

IlonsTus:
MepeCeKaArOIINeCs
TJTIOCKOCTH,
MepeCceKaArIINECs mpsiMast
1 TTIOCKOCTh

ITonsTus:
IepeCceKaroImecs
IUIOCKOCTH,
MEepECeKaINEC Mpsmas
¥ TIOCKOCTD

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHne

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

https://resh.edu.ru/subject/lesson/4756/conspect/203541/



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/

MHOTOTPaHHUKOB Ha
pPUCYHKAX, Ha
MIPOEKIIMOHHBIX YepTekKax

Hauanensie cBenenus o
KyOe u nupamuje, ux
Ppa3BEPTKU U MOJEIH.
CeueHrss MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

HavansHele cBenenus o
KyOe U nmupamujie, ux
Pa3BEPTKU U MOJEIHN.
CeueHust MHOTOIPaHHUKOB

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

ITonsatue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTCPEOMETPHUU: aKCHOMBI
CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-

poniatiia-stereometrii-10438/aksiomy-stereometrii-i-

ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4cab-

b9b7-264d9d3eel120

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHUU: aKCHOMBI
CTepEOMETPUU U
CIEICTBUS U3 HUX

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-

poniatiia-stereometrii-10438/aksiomy-stereometrii-i-

ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4cab-

b9b7-264d9d3ee120

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTepEOMETPHUU: aKCHOMBI
CTepEeOMETPUHU U
CIEICTBUS U3 HUX

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-

poniatiia-stereometrii-10438/aksiomy-stereometrii-i-

ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-

b9b7-264d9d3ee120



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
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11

12

13

14

15

ITousatue 06
AKCHOMAaTHYECKOM
[IOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPCOMETPUH U
CJICOCTBUA N3 HUX

Bzanmuoe PacCIIOJIOKCHHUEC
IPpsAMBIX B ITPOCTPAHCTBE!
MEPCCCKaArOmurecs,
ImapajiCJIbHbIC U
CKpCHIMBAOIIHECA ITPAMBIC

[TapamiensHOCTh TPAMBIX
H IIJIOCKOCTCH B
MIPOCTPAHCTBE:
napajuieJIbHbIC MPSIMbIC B
MIPOCTPAHCTBE;
[apaJIeIbHOCTb TPEX
MIPSIMBIX

[TapanienbHOCTH TPSAMBIX
M TNIOCKOCTEM B
MPOCTPAHCTBE:
[TapamiensHOCTh IPSIMON U
IUIOCKOCTH

VYTIBI ¢ COHAINPaBICHHBIMU
CTOpOHAMHU

VYros MexIy NpsSMBIMU B
IIPOCTPAHCTBE

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-

poniatiia-stereometrii-10438/aksiomy-stereometrii-i-

ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4cab-

b9b7-264d9d3ee120

https://interneturok.ru/lesson/repetitorskiy-

proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-

po-matematike/tema-8-povtorenie-reshenie-

zadach/povtorenie-reshenie-zadach-po-planimetrii

https://interneturok.ru/lesson/repetitorskiy-

proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-

po-matematike/tema-8-povtorenie-reshenie-

zadach/povtorenie-reshenie-zadach-po-planimetrii

https://interneturok.ru/lesson/repetitorskiy-

proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-

po-matematike/tema-8-povtorenie-reshenie-

zadach/povtorenie-reshenie-zadach-po-planimetrii

https://interneturok.ru/lesson/repetitorskiy-

proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-

po-matematike/tema-8-povtorenie-reshenie-

zadach/povtorenie-reshenie-zadach-po-planimetrii

https://interneturok.ru/lesson/repetitorskiy-

proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii

po-matematike/tema-8-povtorenie-reshenie-

zadach/povtorenie-reshenie-zadach-po-planimetrii

16

17

18

VYros Mexay nIpsMbIMU B
IIPOCTPAHCTBE

[TapannensHOCTH
IJIOCKOCTEM:
napajuieJbHbIC TIOCKOCTH

CBoiicTBa napamiebHbIX
IIJIOCKOCTEN

https://interneturok.ru/lesson/repetitorskiy-

proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-

po-matematike/tema-8-povtorenie-reshenie-

zadach/povtorenie-reshenie-zadach-po-planimetrii

https://foxford.ru/wiki/matematika/parallelnye-

pryamye-v-prostranstve

https://foxford.ru/wiki/matematika/parallelnye-

pryamye-v-prostranstve

19

IIpocreiimme
MPOCTPAHCTBEHHBIC
(buUrypsl Ha MIIOCKOCTHU:
TeTpas’ap, Kyo,
napaiesenume,|

20
21

22

23

[Toctpoenue ceuenunit
[Toctpoenue ceuenui

KonTponbHas padota no
teMme "[Ipsmele n
IUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTh IPSAMBIX
U IIJIOCKOCTEN"

[IepneH qUKYISAPHOCTD
IIPSIMOM U TUIOCKOCTH:
NIEPIEHUKYIISIPHbIE
IIPSIMBIE B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/5444/conspect/221485/

https://resh.edu.ru/subject/lesson/5444/conspect/221485/

https://resh.edu.ru/subject/lesson/4724/conspect/20410/



https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-zadach-po-planimetrii
https://foxford.ru/wiki/matematika/parallelnye-pryamye-v-prostranstve
https://foxford.ru/wiki/matematika/parallelnye-pryamye-v-prostranstve
https://foxford.ru/wiki/matematika/parallelnye-pryamye-v-prostranstve
https://foxford.ru/wiki/matematika/parallelnye-pryamye-v-prostranstve
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/

24

[IpsiMble napasienbHele U
NIEPIICHIUKYJIIPHBIC K
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6133/start/272668/

25

[IpsiMble mapasienbHele U
MEPIEHIUKYIISIPHBIE K
IIJI0OCKOCTH

https://resh.edu.ru/subject/lesson/6133/start/272668/

26

27

28

[Tpuznak
MEPIEHIUKYJIIPHOCTU
IPSIMOM U TNIOCKOCTH

IIpuznak
MEePIEHIUKYISIPHOCTH
MPsIMOM M MJIOCKOCTH

Teopema o npsimoit
MePIEeHIUKYISAPHOM
MIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/

29

Teopema o npsmon
MEPIEHIUKYISIPHON
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

30

31

32

Teopema o npsamon
MEPIEHUKYISIPHON
IIJIOCKOCTH
Ilepnennukynsp u
HAaKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 INTIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH
Ilepnenukynsp u
HAaKJIOHHBIE: PACCTOSHUE

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/6127/start/221519/

https://resh.edu.ru/subject/lesson/6127/start/221519/



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/

OT TOYKH JI0 TIOCKOCTH,
paccTosiHue OT IpsIMOH 10
IJIOCKOCTH

33

[lepnenpukymsp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH J0 INIOCKOCTH,
paccTosiHue OT IPSIMOH 10
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

34

[lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHE
OT TOYKH J0 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

35

VYTIIIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOU U
IIJIOCKOCTBIO

36

37

38

39

JIByrpaHHBIN yroil,
JIMHENHBIN yron
JBYTPAHHOI'O yrIila
JIByrpaHHBIN yroil,
JIMHEUHBIN yroil
JBYTPAHHOI'O yria

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYJIIPHOCTU
JIBYX TIJIOCKOCTEN

[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IIPU3HAK

https://resh.edu.ru/subject/lesson/4748/conspect/20809/

https://resh.edu.ru/subject/lesson/4748/conspect/20809/

https://resh.edu.ru/subject/lesson/4748/conspect/20809/

https://resh.edu.ru/subject/lesson/4748/conspect/20809/



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/

MEePHEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

[lepneHqUKyYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK

40 https://resh.edu.ru/subject/lesson/4748/conspect/20809/
NEePHCHINKYIISIPHOCTH
JIBYX TIJIOCKOCTEU
https://www.yaklass.ru/p/geometria/10-
Teopema o Tpéx klass/perpendiku!iarnost—v—pros_transtve— _
41 10441/opredelenie-perpendikuliara-naklonnoi-teorema-
TICPHCHAMKYIApax o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-
4dbc-a46d-faee5707fcll
https://www.yaklass.ru/p/geometria/10-
Teopema o Tpéx klass/perpendiku_liarnost-v-pros_transtve- _
42 10441/opredelenie-perpendikuliara-naklonnoi-teorema-
feprchAnKyApax o-trekh-perpendikuliarakh-9254/re-27049c¢f4-809c-
4dbc-a46d-faee5707fcll
https://www.yaklass.ru/p/geometria/10-
Teopema o Tpéx klass/perpendikuliarnost-v-prostranstve-
43 10441/opredelenie-perpendikuliara-naklonnoi-teorema-
TICPHCHAMKYIApax o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-
4dbc-a46d-faee5707fcll
KonTponbHas padota no
TeMaM
44 "IlepnieHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN" 1
"Vl MEXAY IPSIMBIMU U
IUIOCKOCTSMH"
Ilonsarue MHOTI'Or'paHHUKA,
45 OCHOBHBIE 3JIEMEHTHI https://resh.edu.ru/subject/lesson/6018/start/221550/

MHOTI'OrpaHHHUKa,



https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://resh.edu.ru/subject/lesson/6018/start/221550/

BBIMYKJIBIC U HEBBITYKJIbIC
MHOTOTPaHHUKU;
pa3BEépTKa MHOTOTPaHHHKA

46

47

IIpusma: n-yronbHas
IIpU3Ma; TpaHu U
OCHOBAHMS IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs
IpU3MBbl; OOKOBas U
II0JIHAsl IOBEPXHOCTh
IIPU3MBI

[Tapamrenenunen,
MPSAMOYTOJIbHBIN
napaJiesIenune] 1 ero
CBOMCTBa

https://resh.edu.ru/subject/lesson/5443/start/21270/

48

49

[Inpamupa: N-yroapHas
nupamuia, TpaHy u
OCHOBaHUE MUPAMUJIBL;
OOKOBast ¥ OJTHAs
MIOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAS
npamMuaa

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHSTHE
IIPaBUIIBHOTO
MHOT'OTpaHHUKA;
MpaBUJIbHAS [IPU3MA U
MpaBUJIbHAS IUPAMHUJIA;
MpaBUJIbHAS TPEYTOJIbHAS

https://resh.edu.ru/subject/lesson/5866/start/221576/

https://resh.edu.ru/subject/lesson/4023/start/149352/



https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/

MUpaMHJIa ¥ PABUITHHBIN
TeTpaap; Kyo

50

IIpencrasnenue o
IMpaBUJIbHBIX
MHOT'OIPaHHHUKAX: OKTa’dap,
JOOJEKadAP U UKOCADIP.

https://resh.edu.ru/subject/lesson/4023/start/149352/

51

52

CummMmerpus B
MIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIEHO TOYKH,
IIPSIMOH, TUIOCKOCTH.
DneMeHThl CHMMETPUU B
UpaMUax,
napajiesenunenax,
IIPABUIIBHBIX
MHOTI'OI'paHHHMKaxX

BriunciieHue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa,
JIMaroHaju, yribl

https://resh.edu.ru/subject/lesson/4724/conspect/20410/

53

54

IIomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
ITOBEPXHOCTH MPSMOM
MPU3MBI, TUIOLIAAb
OCHOBaHMH, TEOpeEMa O
OOKOBOI TOBEPXHOCTH
MPSMOU MPU3MBI
ITomane OOKOBOI
MMOBEPXHOCTU U
MMOBEPXHOCTHU MPABUIBHOMN
MUpaMU/IbI, TEOPEMA O



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/

miomaau OOKOBOU
MMOBEPXHOCTH yCCUEHHOM
TUPAMUIBI

KonrponsHas pabora no

55 1
teMe "MHororpaHHuku"
56 [Tonsarue 06 06vEMe 1 https://resh.edu.ru/subject/lesson/5732/main/23387/
o7 OO0BEM TUPaMHUTBI 1 https://resh.edu.ru/subject/lesson/5866/conspect/221575/
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 O06BEM TPU3MBI 1 https://resh.edu.ru/subject/lesson/5629/conspect/23081/
62 O0BEM pu3MBI 1
63 O06BEM TPU3MBI 1
KonTponbHas padota no
64 teme "O0BEMBI 1
MHOTOTPaHHHUKOB"
IToBTOpenue, 0600IIEHNE
65 cHCTEeMaTH3alus 3HAaHUMH. 1
[Toctpoenue ceueHuii B
MHOTOTpaHHHKE
IToBTOpenue, 0600IIEHNE
cucTeMaTHU3alus 3HaHUH.
Beruncnenue paccrosiHum:
66 MEXTY IBYMSI TOYKAMH, OT 1

TOYKH 10 MPSMOH, OT
TOYKH JI0 INTIOCKOCTH,
MEXKIY



https://resh.edu.ru/subject/lesson/5732/main/23387/
https://resh.edu.ru/subject/lesson/5866/conspect/221575/
https://resh.edu.ru/subject/lesson/5629/conspect/23081/

CKpCHIUBAOIIHUMHUCA
IIpsAMBbIMHA

67

68

Hrtorosas KOHTpoOJIbHAS
pabora

[ToBTOpeHuEe, 0600IIEHNE
cHUCTEMaTH3aIs 3HaHHUH.
Beruncnenue yrios:
MEXITY
CKPEIIHBAIOIIUMUCS
MPSMBIMHA, MEXTY TPSIMOM
U IIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TUIOCKOCTSMHU

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcbl

Cdepa u map: ueHtp,
pamuyc, iuamerp;
IUIOINA/b MOBEPXHOCTH

cepsr

https://resh.edu.ru/subject/lesson/4034/conspect/22790/

Bzaumuoe pacCIIOJIOKCHUEC

cdepsl ¥ TIOCKOCTH;
KacaTeJbHast IIIOCKOCTh K
cdepe; mwromanb chepsl
N3o0pakenue cdepsl,
rapa Ha IJIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MOBEPXHOCTb,
oOpa3yrorue
UWIAHAPUYECKOMN
MMOBEPXHOCTH, OCh
UWIMHIPUYECKOMN
MMOBEPXHOCTH

Hunuuap: ocHOBaHUS U
O0KOBast MOBEPXHOCTb,
oOpa3syromas 1 oCh;
IUIoIaabs OOKOBOU U
ITOJIHOM ITOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/4034/conspect/22790/

https://resh.edu.ru/subject/lesson/4034/conspect/22790/

https://resh.edu.ru/subject/lesson/5866/conspect/221575/

https://resh.edu.ru/subject/lesson/6300/conspect/22489/



https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://resh.edu.ru/subject/lesson/5866/conspect/221575/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/

10

N306paxkenue nuimHapa
Ha rockocth. Pa3BépTka
uuiuHapa. CeyeHus
HUIMH]PA (TUIOCKOCTHIO,
napasuieIbHON WIn
NEPIEHIUKYIISIPHON OCU
HUAJTUHIPA)

Konnueckas
MIOBEPXHOCTb,
o0pa3yroline KOHUYeCKOn
MIOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MIOBEPXHOCTHU

Konyc: ocHoBaHue u
BepIlIMHA, 00pa3yromas u
0Ch; IIJI0IaJ b OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
0o0pa3yroniue 1 BbICOTa;
OCHOBaHMA U OOKOBast
MIOBEPXHOCTh

N300pakeHre KoHyca Ha
mockocty. Pazséprka
KoHyca. CeueHus KOHyca
(TTOCKOCTHIO,
napasuieIbHON
OCHOBaHHUIO, U
IIJIOCKOCTBIO,

https://resh.edu.ru/subject/lesson/4903/conspect/22645/

https://resh.edu.ru/subject/lesson/4903/conspect/22645/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/lesson/4903/conspect/22645/
https://resh.edu.ru/subject/lesson/4903/conspect/22645/
https://resh.edu.ru/subject/17/11/

MPOXOIAILIEH uepe3
BEPIITHHY)

11

12

13

14

KomOunamus ten
BpaIllCHUS U
MHOTOTPaHHUKOB

MHOrorpaHHuk,
OTIMCAHHBIN OKOJIO Cephl;
cdepa, BiMcaHHas B
MHOTOTPaHHHK WM B TEJIO
BpaIleHus

ITouste 00 00BEME.
OCHOBHBIE CBOMCTBa
00BEMOB Tell

O0BEM LuUIMHIpPa, KOHYCa

https://resh.edu.ru/subject/lesson/4904/conspect/280335/

15

16

O0BEM 1mapa u wionaah
cdepsl

[Tono6ubIe Tena B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXY
TUTOTIA/ISIMH
MOBEPXHOCTEH, 00BEMaMHU
MOJOOHBIX TEN

https://resh.edu.ru/subject/lesson/4910/conspect/23237/

https://resh.edu.ru/subject/lesson/6297/conspect/22282/

17

18

KonTtponbHas pabora o
teMaM '"Tena Bpamenus"
u "O6bemsl Ten"

BexkTop Ha niockoctu u B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/21648/



https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://resh.edu.ru/subject/lesson/4910/conspect/23237/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/4758/start/21648/

19

Clo)XeHUEe U BEIYUTAHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/4758/conspect/21647/

20

21

22

23

24

25

YMHOKEHUE BEKTOpA Ha
YHUCIIO0

PasnosxeHnue BekTopa mno
TpEM HEKOMILIaHAPHBIM
BekTtopam. [IpaBuio
napajuiesenumnesia

Pemenue 3amau,
CBSI3aHHBIX C
MPUMEHEHHUEM TPaBUJI
JICUCTBUN C BEKTOPaAMHU

[TpsimoyronbHas cuctema
KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunatsl BekTopa.
IIpocreimune 3ana4uu B
KOOpJIMHATaX

Yroa Mexy BEKTOpamH.
CkansspHO€E TPOU3BENCHUE
BEKTOPOB

Brruncnenue yrios

MCKAY NPSAMBIMHA U
IIJIOCKOCTAMU

https://resh.edu.ru/subject/lesson/2030/start/

https://resh.edu.ru/subject/lesson/2030/start/

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

26

KoopanaatHO-BEKTOPHBII
METO/]I IPU PEIIEHUU
reOMETPUYECKUX 3aa4



https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://resh.edu.ru/subject/lesson/5723/conspect/149166/

27

KonTtponbHas pabora o
teme "BekTopsl u
KOOpJMHATHI B
npocTpaHcTae"

28

[ToBTopenue, 06001IEHNE
U CHCTEMAaTHU3AIIHS
3HaHuil. OCHOBHBIE
burypsl, paKThl, TEOPEMbI
Kypca IUIaHUMETPUHU

https://interneturok.ru/subject/geometry/class/10

29

[ToBTopenue, 0600mIEHNE
U CHCTEMAaTHU3AIHS
3HaHuM. OCHOBHBIE
burypsl, paxThl, TEOPEMBI
Kypca IUIaHUMETPUHU

https://interneturok.ru/subject/geometry/class/10

30

[ToBTopenue, 0600IEHNE
U CHCTEMATU3AIIHS
3HaHW#. 3amaun
TUTAHUMETPUH U METOIbI
UX pelIeHus

https://interneturok.ru/subject/geometry/class/10

31

[ToBTOpEHue, 06001EeHNE
Y CUCTEeMaTH3aIus
3HaHW#. 3amaun
TUTAHUMETPUHU U METOIbI
UX pelIeHUs

https://interneturok.ru/subject/geometry/class/10

32

[ToBTOpenme, 0600IIEHNE
Y CHCTeMAaTHU3aIus
3HaHuil. OCHOBHBIE
burypsl, GpaxThl, TEOPEMBbI
Kypca cTepeoMeTpHH

https://interneturok.ru/subject/geometry/class/10



https://interneturok.ru/subject/geometry/class/10
https://interneturok.ru/subject/geometry/class/10
https://interneturok.ru/subject/geometry/class/10
https://interneturok.ru/subject/geometry/class/10
https://interneturok.ru/subject/geometry/class/10

33 Hrorosast KOHTpoOJIbHASA 1
pabora
[ToBTopenue, 06001IEeHNE
34 U cUCTeEMaTHu3alus 1 https://interneturok.ru/subject/geometry/class/10
3HAHUI
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



https://interneturok.ru/subject/geometry/class/10

NMPOBEPAEMbIE TPEEOBAHWA K PE3Y/ITATAM OCBOEHWA OCHOBHOW OEPA30BATE/IbHOM MPOTPAMMbI

10 KNTACC
Kog, - .
Mposepsemble npegmeTHbIE pe3y/ibTaTbl 0CBOEHMA OCHOBHOW 06pa3oBaTe/ibHOM NPorpaMmbl
nposepsAemoro
cpepHero obuwero o6pasoBaHus
pesynbrata
7 ['eomeTpus
7.1 OmiepupoBaTh NOHATHAMI: TOYKA, MPsMasi, INIOCKOCTb
7.2 IIpyMEHATH aKCOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX [IPU PEIICHUH F€OMETPUUECKUX 3a]a4
7.3 OmepupoBaTh HOHITHIMH: NAPAIIIETHHOCTD M MEPIIEHANKYIIIPHOCTD IPSIMBIX U IITOCKOCTEH
7.4 KrnaccuduunpoBats B3aMHOE PACTIOJIOKEHHE NPSIMBIX M INIOCKOCTEH B TPOCTPAHCTBE
75 OmepupoBaTh MOHATHAMH: IBYTPAHHBIA YTOJI, TPaHH ABYTPAHHOTO yIia, pedpo IBYrpaHHOTO yIia,
JIMHEHHBIN yroJ ABYTPaHHOTO yIJIa, TPaaycHast Mepa ABYTPaHHOTO yIiia
76 OHepI/IpOBaTL NOHATHUAMU: MHOTOI'PaHHUK, BbIHyKJ'II:Iﬁ u HCBI)IHyKHLIﬁ MHOTOI'paHHHUK, 2JICMCHTHI
' MHOTOI'PaHHHKA, TPaBMIHHBIN MHOTOTPaHHHUK
27 Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOTPAaHHHKOB (TMIMpamMHAa, NPH3Ma, TNPSMOYTONbHBIN
' napajuiesenues, Kyo)
KrnaccnpuunpoBaTh MHOTOTpaHHUKH, BBIOMpast OCHOBAaHUS Ul KIacCH(UKAIUH (BBITYKIBIE U
7.8 HEBBIITYKJIblE MHOTOTPaHHHKH, TPaBUIIGHBIE MHOTOTPAHHUKH, NPSMBbIE W HAKJIOHHBIE INPU3MBI,
napaJuIeIIeTHIIC bl )
7.9 OnepupoBaTh NOHATHAMU: CEKYLIAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
7.10 OOBSCHSTH MPUHIUITEI HOCTPOEHHS CEYEHHI MHOTOTPAHHUKOB, HCITOJIB3YSI METO] CIICHOB




Kogp,

npOBepFIEMbIe npegmeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOWM 06pasoBaTeanoﬁ nporpammol

nposepsemoro
cpeaHero obwero o6pasoBaHus
pesynbrata
211 CTtpouTs CceueHHss MHOTOTPAHHUKOB METOZOM CIIC/IOB, BEITIONHATH (BEIHOCHBIE) TNIOCKUE YEPTEXKU
' W3 PUCYHKOB MPOCTBIX 00bEMHBIX (PUTYp: BHII CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HAXOXKACHUE TEOMETPUUECKMX BEIWYHMH IO 00pa3laM WM ajJrOpHTMam,
712 MIPUMEHSISI N3BECTHEIC aHATUTHIECKUE METOIBI IIPY PEIIEHUH CTAaHIAPTHBIX MATEMaTHIEeCKUX 3324
' Ha BBIUHCICHUE pPACCTOSHUA MEXIY ABYMsS TOYKAaMH, OT TOYKH OO TPSAMOH, OT TOUYKH
JI0 TUIOCKOCTH, MEXKAY CKPESITUBAOIIIMUCS MPSIMBIMU
Pemrate 3amaun Ha HAXOXKACHHUE TCOMETPHUUYECKHX BEIMYHMH IO 00pa3laM WM aJrOpHTMaM,
713 MIPUMEHSISI N3BECTHEIE aHATUTHIECKUE METOIBI IIPY PEIIEHUH CTAaHIAPTHBIX MATEMaTHIEeCKUX 3324
' Ha BBIYHCIICHUE YTJIOB MEXKIY CKPEIIMBAIOMIAMICS MPSIMBIMHU, MEXKIY MPSMOH H IUIOCKOCTBIO,
MEKY IJIOCKOCTSIMH, IByTPAaHHBIX YTIIOB
Brraucnate 00BEMEI 1 TUTOMIA TN TOBEPXHOCTEH MHOTOTPaHHHUKOB (TIPH3Ma, MApaMH[IA) C IPAMEHE-
7.14 HUEM (HOPMYJI, BEIMUCISATH COOTHOMCHHS MEXTY TUTOIIAISIMH IIOBEPXHOCTEH, 00BEMaMHU MOTOOHBIX
MHOTOTPaHHUKOB
715 OmnepupoBaTh MOHATHSIMU: CHMMETPHSI B TIPOCTPAHCTBE, LEHTP, OCh M INIOCKOCTH CHMMETPHH,
' [EHTP, OCh U TUIOCKOCTH CHMMETPHH (HUTYPHI
216 W3Bnekats, mpeoOpa3oBhIBATE M HHTEPIPETHPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
' reoMeTpudeckux QUrypax, mpeJCTaBJICHHYIO Ha YePTeKaX U PUCYHKAX
717 [IpumeHsATs TEOMETPHUUECKUE (PAKTHI U PEIICHUST CTEPEOMETPHIECKUX 3a/1a4, TPEAOIararoIinx
' HECKOJIBKO IIar0B PEIICHUs, €CIIM YCIOBHUS MPUMEHEHUS 33/1aHbl B IBHOH (hopme
718 [IpuMmeHsTs MpOCTEHINEe TPOrPaMMHBIE CPEICTBA H AIICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
' MIPY PEIICHIH CTEPEOMETPUICCKUX 3312
219 [TpuBOIUTH MPUMEPHI MATEMATHUYSCKHX 3aKOHOMEPHOCTEH B IPUPOJIC U KHU3HHU, PACTIO3HABATH MIPO-
' SIBJICHUE 3aKOHOB TCOMETPHH B HCKYCCTBE
[IpuMeHAT MOTyYeHHBIC 3HAHNS Ha MTPAKTUKE: aHAIN3UPOBATH PEATbHBIE CUTYAIlHU 1 IPUMEHSTh
7.20 WM3YYCHHBIC TMOHATHA B TIPOIECCE IMIOMCKA pEIICHUS MaTeMaTH4eCcKh Cc(hHopMyITupoBaHHON

HpO6J’I€MLI, MOJICJIMPOBATH PCAJIbHBIC CUTYAllUN Ha SI3bIKE 'COMCETPUH, UCCIICTOBATH MOCTPOCHHBIC




Kogp,
MpoBepsaembie NpegMeTHbIe pe3yabTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTe/IbHOM NporpaMmmbil

nposepsemoro
cpeaHero obwero o6pasoBaHus
pesynbrata
MOJICNTU C WCIMOIB30BAHUEM TEOMETPHUYECCKUX TOHITHH M TeopeM, ammapara aireOpbl, pemath
MPAaKTUIECKHUE 3a0a4l, CBSI3AHHBIE C HAXOXK/ICHIEM T€OMETPHUYCCKUX BEITHIHH
11 KNACC
Kop, - -
MpoBepaemble NnpegmeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHO 06pa3oBaTe/ibHOWN NPOrpammbl
nposepsemoro
cpepHero obwero o6pasoBaHus
pesynbrata
6 I'eomeTpus
OnepupoBaTh MOHATHSIMU: LWIMHAPUYECKAas IOBEPXHOCTh, 0O0pasyloliyue NHWINHAPHYECKOI
6.1 MOBEPXHOCTH, IIIJIHHAP, KOHIMYECKAast IOBEPXHOCTH, 00pa3yromie KOHMYECKOH ITOBEPXHOCTH, KOHYC,
chepryeckas MOBEPXHOCTh
6.2 PacniosHaBath Tena Bpanienus (IUJIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOJTYUYEHHUS TeJl BpalleHUs
6.4 Kiaccudunmpoats B3anMHOE pacnoioxkeHne chepbl U TIIOCKOCTH
6.5 OrnepupoBaTh MOHSATUSIMU: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BHICOTA CETMEHTA, IIapOBOU
' CJIOH, OCHOBaHHE IIAPOBOTO CJIOSI, BRICOTA MIAPOBOTO CJIOSI, IAPOBOH CEKTOP
6.6 Brruncnsate 00bEMBI M IUIONIAJM TIOBEPXHOCTEH Tel BpAICHUs, TEOMETPHUYECKUX Tel C
' pUMEHEHUEM (pOPMYIT




Kogp,

npOBepFIEMbIe npegmeTHblie pe3y/ibTaTbl 0OCBOEHUA OCHOBHOIA oGpasosaTeanoﬁ nporpammol

nposepsemoro
cpeaHero obwero o6pasoBaHus
pesynbTaTa
6.7 OmneprpoBaTh TOHATUSMI: MHOTOTPaHHUK, BIMICAHHBIH B Chepy U ONMMCAHHBINA 0KOJI0 cepsl, cdepa,
BITMCAHHAsl B MHOTOTPAaHHUK HITU TEJIO BPALICHUS
6.8 BEBIMUCIIATS COOTHONICHUS MEXKTy TUTONIAIIMH IOBEPXHOCTEH M 00bEMaMU TOTOOHBIX TEI
6.9 N3o06pakats n3ydaeMble (GUTYpHI OT PYKH B C TIPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BEINONHATE (BEIHOCHBIC) TUIOCKUE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY,
' cOOKY, CHU3Y; CTPOUTH CEUEHHS TEJl BPAIlCHHS
6.11 W3Bnexars, THTEPIIPETHPOBATH U IPEOOPA30BEIBATE HH(POPMAITHIO O IIPOCTPAHCTBEHHBIX T€OMETPH-
' yeckuX (Urypax, mpeJCcTaBICHHYIO Ha YePTEkKaX U PUCYHKAX
[IpumensTh TeoMeTpuueckre GHakThl VIS PEIICHUS CTEPEOMETPHUYCCKUX 3a1ad, MPEIIoIararmx
6.12 HECKOJIBKO ITIaroB PEIICHIs], €CIIH YCIOBH MMPUMEHEHN 3aJaHbl B IBHOH (hopme
6.13 OneprpoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BhITIONHATE ASHCTBUS CIIOKEHUS BEKTOPOB, BRIUUTAHUS BEKTOPOB M YMHOXKEHUS BEKTOpA HA YKCIIO,
6.14 0OBSICHATH, KAKMMH CBOHCTBAMH OHM 00JIafaroT
6.15 IIpuMeHaTs npaBuIIo NapajieNenunesa npy cI0KeHUH BEKTOPOB
OneprpoBaTh HMOHSATHSMH: JEKAPTOBHI KOOPIWUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIL BEKTOpa,
6.16 PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTON MEXIY BEKTOPaMH, CKAISIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE W KOMIUTAHAPHBIE BEKTOPHI
HaxomuTh cymMMy BEKTOPOB F IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEYKITY BEKTOPAMH, CKAISIPHOE
6.17 POM3BEICHAE, PACKIAIBIBATh BEKTOP MO JIBYM HEKOJUTHHEAPHBIM BEKTOpaM
6.18 3aaBath MIIOCKOCTh YPAaBHEHUEM B IEKAPTOBOI CHCTEME KOOPIUHAT
6.19 Pemate mpocreiiniye reoMeTpuiecKue 3aa4y Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/1a
Perrath 3a1a4yn Ha J0KA3aTEIbCTBO MATEMATHUYCCKUX OTHOIICHUH U HAXOXKICHHE TEOMETPHUYCCKUX
6.20 BEJIMYMH 110 00pa3iaM WK aIrOPUTMaM, IPUMEHSISI H3BECTHBIC METOIBI ITPH PEIICHUH CTaHIaPTHBIX

MaTCMaTHYCCKHUX 3aaa4




Kogp,

I'IpOBepﬂeMble npegmeTHblie pe3y/ibTaTbl 0OCBOEHUA OCHOBHOIA oGpasosaTeanoﬁ nporpammol

npoBepAemoro
cpeaHero obwero o6pasoBaHus
pe3synbTaTa
[IpumeHsITH TMpoCTEHIIue NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
6.21 TIPY PEIICHUH CTEPEOMETPUICCKUX 3a/1a
[IpuBomuTE TpPUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOJEC W JKU3HH, PACIIO3HABATH
6.22 TPOSIBIICHHUE 3aKOHOB T€OMETPUH B MICKYCCTBE
IIpuMeHSTH MOJyYeHHbIE 3HAHHUS Ha MPAKTHKE: aHAJM3MPOBATh PealbHbIC CUTYAIlMH M IPUMEHATh
M3yYECHHBIE TOHSATHS B IIPOLIECCE TIOMCKA PEIICHHUS MaTeMaTHIECKH CHOPMYTMPOBAHHOM IIPOOIIEMEI,
6.23 MOJICITUPOBATH PEATBbHBIC CUTYAIIUHU Ha SI3BIKE TEOMETPHH, UCCIICIOBATH TOCTPOCHHBIE MOJICITHU C HC-
MOJIb30BaHUEM TEOMETPHUCSCKHUX MOHATHI M TEOpeM, ammapaTta aireOpbl, peliaTh MPAKTUYCCKUE
3a]1a49M, CBA3aHHbIE C HAXOJKIEHUEM T'€OMETPHYECKUX BETHIHH

MPOBEPAEMbIE 3/IEMEHTbI COOEPXAHUA

10 KNACC

Kog,

MpoBepsaemblii aneMeHT cogepKaHus

7 I'eomeTpus

7.1

OcHOBHBIE

AKCHMOMATUYCCKOM NNOCTPOCHUHN CTCPCOMETPUHN . AKCUOMBI CTECPCOMETPHU U CICACTBUA U3 HUX

NOHATHA  CTCPCOMCTPHUMU. Tqua, npsimMas, IINIOCKOCTb, MPOCTPAHCTBO. Ilousatue 006




Kop,

7.2

Mposepaembiii aNeMEHT cogepiKaHua

B3aumHoe pacnonioxeHue MpsiMbIX B POCTPAHCTBE: IEePECEKarOIINecs, MapaieNbHbIe U CKPELIUBAIOIINECS
npsmble. [lapannensHoCTh NPAMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE: NapajllebHbIe IPsMbIE B IIPOCTPAHCTBE,
NapauIeIbHOCTh TpEX MPSIMBIX, NapajuIeNbHOCTh npsiMOi U IUIOCKOCTH. Vsl
C COHANpaBJICHHBIMH CTOPOHAMH, YIrOJl MEXIY MPSIMBIMH B mpocTpaHcTBe. [lapauieIbHOCTh MIOCKOCTEH:
napajieTbHbBIe MIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX IUI0cKocTel. [IpocTeiime nmpocTpaHCTBEHHBIE (QUTYPHI
HAa IJIOCKOCTH: TETPadAp, KyO, mapaiiesenumes, TOCTPOSHNE CeUeHUN

7.3

[lepnieHAUKYNAPHOCTE MPSIMOMl U IUIOCKOCTH: MNEPNEHIUKYJSIPHBbIC MpSAMBIE B IPOCTPAHCTBE, MPSMBIC
napaijeabHble U NMEpIeHIUKYISIpHbIE K IUIOCKOCTH, MPU3HAK MEPHEHIUKYJISIPHOCTH HPSMON U IUIOCKOCTH,
TeopeMa O MpsAMOU MNEPIEHAMKYISIPHOW IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yrojd MEXIy MHIpsIMOH u
IJIOCKOCTBIO, JBYIPaHHBIA Yrojl, JIMHEMHbI yrosn AByrpaHHoro yria. IlepneHaukynsp UM HakJIOHHBIE:
paccTosHUE OT TOUKH 0 IIIOCKOCTH, PACCTOSHUE OT MPAMOH JI0 IJIOCKOCTH, TIPOEKIHS (PUTYPHI HA ITOCKOCTb.
[lepneHAUKYNIAPHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIIPHOCTH ABYX IuockocTed. Teopema o Tpéx

NepHeHANKYIISIpax

7.4

[TonsiTHe MHOTOrpaHHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH,
pa3BépTka MHOTOIrpaHHuKa. [Ipu3Ma: N-yroapHas npusMa, FpaHd U OCHOBaHMs IPU3MBIL, IIpsAMasi U HaKJIOHHast
MIPU3MBI, OOKOBas U MOJTHASI TOBEPXHOCTH NMpU3MBL. [lapannenenunen, npsiMOYTroJIbHBIIN apayuIeNenunesa U ero
cBoticTBa. [lupamuaa: N-yronpHas mUpaMuaa, TPaHd M OCHOBAaHHE THPaMHUIBI, OOKOBAs ¥ ITOJTHASI IIOBEPXHOCTD
NUpaMubl, MpaBWIbHAs W yceu€HHAs MNupamMuga. OJEMEHThl Npu3Mbl U nHpamuisl. llpaBuibHble
MHOT'OTPAHHUKU: IOHATHE IIPaBUIBHOIO MHOTOTPAHHUKA, [TPaBU/IbHAs [IpU3Ma U NIpaBUJIbHAs IUpaMUja, Ipa-
BIWJIbHAsI TPEYrojbHas MHpaMUJa W MPaBWIBHBIA TeTpasap, KyO. IlpeacraBmeHume O IpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTadap, AOAEKadAp U uKocarapyrue CeyeHus Npu3Mbl U TUPaMUIbI

7.5

CI/IMMeTpI/ISI B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IJIOCKOCTH. DJIEMEHTBI CUMMETpHUHU

B MUpaMuax, napajuicjicnmneaax, npaBujJIbHbIX MHOI'OTPaHHUKAX

7.6

Brruncienre 31eMeHTOB MHOTOTPaHHHUKOB: péOpa, AnaroHanw, yriel. [Inomans GOKOBOH MOBEPXHOCTH H
MIOJTHOM ITOBEPXHOCTH MPSAMOI NMPHU3MBI, IUIOIIAh OCHOBAaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSMOI
npu3Mel. [Inomans GOKOBOI MOBEPXHOCTH W MOBEPXHOCTH MPABUIBHONH NMHUPAaMUABI, TEOpeMa O IUIOMIATu
yceu€HHoi upaMuabl. [lorsatre 06 00péMe. O0BEM ITHPaMUIBI, TPU3MBI

7.7

HOZ[O6HBIC TCJIa B IMIPOCTPAHCTBE. CoOTHOMICHUS MCXKAY IUIomaaiaMnu HOBCpXHOCTefI, 00béMaMu HOZ[O6HBIX

TCI




11 KNACC

Kop, MpoBepsemblii 31eMeHT coaepiKaHus
6 I'eomeTpust
Hunuanpudeckas MOBEPXHOCTh, 0Opa3yIoIIne MWIMHIPUICCKON MOBEPXHOCTH, OCh IWIMHIPUYCCKOI
6.1 MOoBepXHOCTH. LIMmuHIp: ocCHOBaHMs U OOKOBas MOBEPXHOCTh, 00pa3yrolias U OCh, IUIOIAAb OOKOBOW U
TIOJTHOW TTOBEPXHOCTH
Konnyeckass MOBEpXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOM
6.2 noBepxHocTH. KOHyc: OCHOBaHHME M BeplIMHA, OOpasymoollas M OCh, IUIOMIaAb OOKOBOH U IOJHOM
MOBEPXHOCTH. Y CEYEHHBII KOHYC: 00pa3yIolie U BHICOTa, OCHOBaHUS U OOKOBAast MOBEPXHOCTh
6.3 Cdepa u map: neHTp, paanyc, AMaMeTp, MIoHIalb MOBEPXHOCTH chepbl. B3auMHOe pacnofiokeHue chepsbl
) Y IUIOCKOCTH, KacaTesbHasl INIOCKOCTh K cdepe, Mommaas chepbl
6.4 N300pakeHne Ten BpallleHus Ha TUIOCKOCTU. Pa3BépTka MunMHApa 1 KOHyca
KomOuHamuu ten BpallleHHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHUCAHHBIN OKONO cdepsl, cdepa,
65 BIIMCaHHAas B MHOT'OI'pAHHUK, UJIW TCJIO BPALLICHU
Ilonsatne 00 o0béMe. OcHOBHBIE CBOIicTBa 00bEMOB Tel. Teopema 00 00BEME MPSMOYTOIBHOTO
6.6 napajuiesenureaa u cueactsus u3 He€. O0bEM nnnuHapa, Konyca. O6bEM mapa u monaas chepsl
IMomoOHble Tenma B mpoctpaHcTBe. COOTHOLICHUsT MEXIy IUIOMIAASIMH IOBEPXHOCTEH, 0O0BEMaMu
6.7 MMOT00HBIX TET
Ceuenus numHpa (MapauiesIbHO U MEPIICHIUKYIIIPHO OCH), CEYeHHs KOHYca (IapauielibHOe OCHOBAHHUIO
6.8 Y TIPOXOJIsAlIee Yepe3 BEPIINHY), CEUSHHS 1apa
Bekrop Ha mmockocTd U B mpocTpaHcTBe. CIOXKEHHE W BBIYMTAHHUE BEKTOPOB. YMHOXKCHUE BEKTOpa Ha
6.9 yucio. Pa3no)kenne Bekropa 1o TpéM HeKOMIUIaHapHbIM BekTopaM. [IpaBuiio mapamnenenunena. Pemenue

3aa4, CBsI3aHHBIX C IPUMCHCHUCM ITPABUJT JIeNCTBUH C BCKTOpaMH




Kog,

MpoBepsaemblii aneMeHT cogepiKaHus

IIpsiMmoyronbpHas cucteMa KOOpAMHAT B IpocTpaHcTBe. Koopauuatel BekTopa. Ilpocreifmue 3agaun B
6.10 KOOpJUHATaX. YToJl Mex 1y BekTopaMu. CKaasipHOE NPOU3BEIEHUE BEKTOPOB. BEIUNCIEHUE YIIIOB MEXITY
OPSIMBIMU U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIHM METOJ| TP PELICHUHN F€OMETPUUECKUX 3343

NMPOBEPAEMbIE HA EM3 NO MATEMATWKE TPEBOBAHWA K PE3Y/ILTATAM OCBOEHMA OCHOBHOW OBPA3OBATE/IbHOW NPOrPAMMbI CPEAHEO OBLUEMO

OBPA3OBAHUA

Kopg npoeepaemoro
TpeboBaHuA

Mpoeepaemble TpeboBaHUA K NpeaMeTHbIM pe3yibTaTaM OCBOEHUA OCHOBHOW 06pa3oBaTe/ibHOW NporpaMmbl CpegHero
obwero o6pasoBaHus

Brnamenne MeromaMu OKa3aTENbCTB, alTOPUTMAMH pEIICHUS 3a4ad; yMeHHe (OPMYIHpPOBATH W ONEPHPOBATH MOHATHIMU:
oIIpeieNICHre, aKCHOoMa, TeopeMa, CICCTBUE, CBOUCTBO, MPU3HAK, JOKAa3aTeIbCTBO, PABHOCHIIEHBIE (DOPMYIHPOBKH; IPUMEHSITH HX;
yMeHHe (OpMyTHUpOBAaTh 00paTHOE M MPOTHUBOMOJIOXKHOE YTBEP)KICHHE, MPUBOJUTH NMPUMEPHl U KOHTPIPHUMEPHI, HUCIOIL30BATh
METOJI MaTeMaTHUYeCKOM WMHIYKLUU; IIPOBOAUTH JOKA3aTECIIbHBIE PAacCY:KICHMs IIPU PEIICHUU 334ad, OLECHMBATH JIOIMUYECKYIO
MIPaBWIBHOCTD PACCYXACHUN; YMEHUE ONIEPUPOBATh MOHITUAMHU: MHOXKECTBO, IOAMHOXXECTBO, ONIEpALlM HaJl MHOXKECTBAMH; YMEHHUE
HCIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONMCAHUs PeabHBIX NPOLIECCOB U SIBICHUM U IPU PELIEHUHU 3a/1ad, B TOM
YHCIIe U3 IPYTUX yIeOHBIX IPEIMETOB; YMEHHUE OIIEPUPOBATh MOHATHAMHE: I'pad, CBA3HBIN rpad, 1epeBo, LUK, Tpad Ha IIOCKOCTH;
yYMEHHE 337aBaTh U OMHICHIBATH IPpadbl pa3IMYHBIMU CIIOCOOAMH; HCTIOJIB30BATh Ipadbl IPU PEIICHUN 3314

YMeHue onepupoBaTh MOHATHUAMU: HATYPadbHOE YHUCIIO, LIEJOE YHUCIO, CTEINEHb C LENBIM IOKa3aTeleM, KOPEHb HaTypalbHOI
CTETICHH, CTETICHb C PAIlMOHAIBHBIM [TOKA3aTeNIeM, CTETIEHb C ACHCTBUTEIBHBIM MOKa3aTeseM, JIoTapu(M 4nciia, CHHYC, KOCHHYC U
TaHI€HC ITPOU3BOIBHOIO YHCIIA, OCTATOK II0 MOIYIIO, PAJMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YKCIIO0, MHOXKECTBA HATYPAJIBHBIX,
LENBIX, PalOHANBHBIX, JeHCTBUTENBHBIX YHCEll; YMEHHE HCIIONIB30BaTh MPHU3HAKK AEIUMOCTH, HAMMEHBIINH OOINI AeNnTeNb U
HaMMeHbIee ollee KpaTHOe, alropuT™M EBKimaa mpu perreHun 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMH MO3WUIIMOHHBIMH CHCTEMaMH
CUHCIICHHS; YMEHHE BBIIONHATh BBIYMCICHHE 3HAYCHWH M TpeoOpa3oBaHUs BBIPAKECHUM CO CTENEHSMH W Joraprudmamu,
mpeoOpazoBaHus IpOOHO-PAIIMOHATIBHBIX BEIPAKECHUN; YMEHUE OIIEPHPOBATh MOHATHAMHE: MOCIEI0BATEIBHOCTD, apu(hMETHIECKas
IpOrpeccHsl, TreoMETpUYecKas IMporpeccusi, OECKOHEUHO YObIBArOLas TE€OMETPUUYECKas MNpPOrpeccHs; YMEHHUE 3aJaBaTh




Kopg npoeepsemoro
TpeboBaHuA

Mpoeepsaemble Tpe6oBaHUA K NpeaMeTHbIM pe3y/ibTaTaM OCBOEHMA OCHOBHOW 06pa3oBaTe/ibHOW NpPorpaMmbl CpeaHero
obuwero o6pasoBaHus

MOCJIEI0BATEILHOCTH, B TOM YHCIIEC C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YMEHUE ONEPUPOBATH MOHATHIMU: KOMILICKCHOE YHUCIIO,
CONpPSOKEHHBIE KOMIUICKCHBIE YHCJA, MOAYIh U apryMEHT KOMIUIEKCHOTO 4YHCIa, (QopMa 3amicl KOMIDIEKCHBIX YHCEN
(reoMeTpruecKas, TPUTOHOMETPHYECKasT U areOpandeckast); YMeTh MPOM3BOAUTE apH()METHIECKUE NEUCTBHS C KOMIDIEKCHBIMHU
YHCIIaMU; IPUBOAUTE IPUMEPHI HCIIOIB30BaHMSI KOMITJIEKCHBIX YHCEIT; ONIEPUPOBATh NOHATUAMU: MaTpuLa 2x2 u 3x3, onpeaenuTens
MaTpPHULIbI, TEOMETPUUECKUN CMBICII OTIPEIeITUTENS

VYMeHHe OnepupoBaTh MOHSITHSIMHU: palMOHAJbHBIE, HWPPALMOHAIbHBIC, IIOKa3aTeJbHbIC, CTEHEeHHbIe, JorapupMUIecKue,
TPUTOHOMETPHYECKHE YPABHEHHS M HEPABEHCTBA, MX CHCTEMbl; YMEHHE OIEPUPOBATh MOHATHAMH: TOXIECCTBO, TOKAESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUI U HEPABSHCTB, PABHOCHIBHOCTh YPABHEHUIT, HEPABEHCTB U CUCTEM;
YMEHHE pelIaTh YPaBHEHUS, HEPABCHCTBA M CUCTEMBI C IOMOIIIBIO PA3IUYHBIX PUEMOB; PEIlIaTh YPABHEHHUSI, HEPABCHCTBA M CHCTEMBI
C MapaMeTpoM; MPUMEHATh YPaBHEHUsI, HEPABCHCTBA, MX CHUCTEMbI JJISI PEIICHHs MaTeMATHYECKHX 3a7ad U 3a[1a4 U3 Pa3IMIHBIX
o0JyacTel HAyKU M peallbHOU JKU3HH

YMeHue onepupoBaTh MOHATUAME: GYHKIHSL, YETHOCTh (PYHKIIUHU, IEPUOMIHOCTD (PYHKIIHH, OTPAHUYCHHOCTh (PYHKIIMYA, MOHOTOH-
HOCTH (DYHKITUH, 3KCTpeMyM (DYHKITMH, HanOOJIbIllee U HAMMEHBIIIee 3HaUCHHUS (DYHKIIMY Ha MMPOMEKYTKE, HeTpephIBHAS (PYHKITU,
acuMNTOThl rpaduka QyHKIUH, IEPBasi U BTOpas MPOU3BOAHAS (QYHKIIMH, TEOMETPUUCCKUN 1 (HH3MICCKUM CMBICIT MPOU3BOIHOM,
nepBooOpasHas, ONpeAcIEHHBIN HHTErpal; YMEHNE HaXOAUTh aCUMOTOTHI Tpaduka (yHKIMH; YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBI, MPOW3BEJCHHS, YaCTHOTO W KOMMO3UIMHU (YHKIMH, HAXOIUTh YpPaBHEHHE KacaTelbHOH K rpaduky (QyHKIUH; yMEHHE
HAXOJUTh MPOU3BOJIHBIC IEMEHTAPHBIX (DYHKIMH; YMEHHE UCIIOIb30BATh MPOU3BOAHYIO Ul HCCISNOBaHUs (PYHKIHMA, HAXOIHUTh
HAUOOIBIINE U HAUMEHBIIINE 3HAUYCHUST (PYHKLHUIT, CTPOUTH TPa)UKH MHOTOUICHOB C HCIOJIb30BaHHEM alllapaTa MaTeMaTHIECKOTO
aHajin3a, MPUMCHATb MPOU3BOJAHYIO MJIsI HAaXOXACHUSA HAWJIYUIIECTO PCUHICHUSA B MNPUKIAAHBIX, B TOM YHCIC COLUAJIBHO-
9KOHOMUYECKUX M (DPU3NYECKUX 3ajauyax; HaXOJUTh IUIOMAIU U OO0BEMBI (PUTYy C NMOMOIIBI0 MHTErpaja; NMPHUBOAUTH IPUMEPHI
MaTEMATHYECKOr0 MOJICIMPOBAHUSI C MTOMOIIBIO qrddhepeHIHaNbHbIX YPaBHEHHI

YMeHHe oneprpoBaTh MOHATHAMU: TpapuK QYHKIUH, 00paTHas QyHKIHS, KOMITO3ULMA (HYHKINH, JTMHEHHAs QyHKIHA, KBapaTHd-
Hasi (QYHKIUS, paroHaidbHas (YHKIWS, CTENEHHAs (PyHKUINS, TPUTOHOMETpHUUECKUE (YHKIIUH, OOpaTHBIE TPUTOHOMETPHUYCCKHE
¢byHKINY, TOKa3aTeIbHAs U JorapudMudeckas QyHKINH; YMEHHE CTPOUTD IpadyKy H3yIeHHBIX (DYHKIHMIA, BBITOIHITE Ipeodpas3o-
BaHMA TPadUKOB (YHKIWH, UCIIOIB30BAaTh TPadMKK IS U3yYEeHUs MIPOLECCOB M 3aBHCHMOCTEH, NIPH PEIICHUH 3a1ad U3 JIPYruX
y4eOHBIX MpPEeIMETOB W 33/1ad W3 PeasIbHOW KHM3HH; BBIpakaTh (OPMYJIAMH 3aBUCHMOCTH MEXIy BEJMYHMHAMHM; HCIIOIL30BaTh
cBOcTBa M Tpaduku QYHKIMA JJIs pelieHus] ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapaMeTpaMy; M300pa)xkaTb Ha KOOPIUHATHOM

IJIOCKOCTH MHOXKECTBA PELIEHUH YpaBHEHUMN, HEPABEHCTB U UX CUCTEM




Kopg npoeepsemoro
TpeboBaHuA

Mpoeepsaemble Tpe6oBaHUA K NpeaMeTHbIM pe3y/ibTaTaM OCBOEHMA OCHOBHOW 06pa3oBaTe/ibHOW NpPorpaMmbl CpeaHero
obuwero o6pasoBaHus

YMeHHe peuiatb TeKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCJIE HA NPOLEHTHI, TOJU U YacTH, Ha JBMKEHHUE, padOTy, CTOUMOCTh
TOBapOB W YCIIYT, HAJOTH, 3aJa4d M3 OOJACTH YIPAaBICHHS JHIHBIMH W CEMEHHBIMH (DPMHAHCAMH); COCTAaBISATH BBIPAKCHIS,
YpaBHEHHSI, HEPAaBEHCTBA M UX CHCTEMEI 110 YCIIOBHUIO 33/Ia4H, HCCIIEA0BATH OIYUYCHHOE PELICHUE U OLEHUBATH IIPABIOIIOI00HOCTD
Pe3yNbTaTOB; YMEHHE MOJICIMPOBATh pealbHbIC CUTYAIlH Ha SI3bIKE MATEMATHUKH; COCTABIIATH BEIPAKEHUS, YPABHEHU S, HEPABEHCTBA
U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4l, UCCIIEI0BaTh MOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAHUEM allllapara aire0pbl, HHTEPIPETUPOBATh
TIOJTyYCHHBINA PE3YIbTaT

YMeHue onepupoBaTh HOHATUAMHE: cpellHee apu(hMETHIECKOe, MeInaHa, Hauboblilee U HaMMEHbIIIee 3HaUEeHUs], pa3Max, JUCIePCHs,
CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBOT0 Habopa; yMEeHHE U3BIEKaTh, HHTEPIPETUPOBATh HHPOPMAIIHIO, TPEICTABICHHYIO B TAONHIIaX,
Ha Juarpammax, rpaukax, OTPaKarollyl0 CBOWCTBA PEANbHBIX MPOIECCOB U SIBICHHH; MPENCTABIATH HHPOPMALUIO C TIOMOIIBIO
TaOJHII U JUarpaMM; HCCIIEAOBATh CTATUCTUICCKUE NaHHEBIE, B TOM YHCIIE C IPAMEHEHUEM Ipa)MIeCKIX METOIOB M 3JIEKTPOHHBIX
CPEeACTB; rpahUUeCcKH UCCIIEeI0BATh COBMECTHbIC HAOIIOCHNUS ¢ MOMOIIBIO AMarpaMM paccenBaHMs U JIMHEHHOM perpeccun

YMeHue oneprupoBaTh MOHATHAMMU: CITyYailHBIN OIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD CIIYYaliHOTO COOBITHS; yMEHUE BEIYUCIIATh
BEPOSITHOCTH C WCIIONB30BAHNEM TPA(QUICCKUX METOAOB; IPUMEHATH (DOPMYIIBI CIIOKCHHUS M YMHOXKEHUS BEPOSTHOCTEH, popMyry
moJHO# BepositHOoCTH, popMmyiny BepHymmn, komOuHaTOpHBIE (aKTH U GOPMYJIBI; OIEHHBATH BEPOSTHOCTH PEabHBIX COOBITHIA;
yYMEHHE OTIepUPOBATh MOHITUAMHU: CIIydaiiHasi BEIMUUHA, paclpe/IeSICHUE BEPOSTHOCTEH, MaTeMaTH4eCKOe OXHIaHNUE, TUCTICPCHUS U
CTaHAAPTHOE OTKJIOHEHHE CIydailHOM BeTMYMHBI, (YHKIMM PACHpPEACICHUS M IUIOTHOCTH PABHOMEPHOTrO, MOKA3aTEIbHOTO U
HOPMAJIBHOTO PacHpeesieHHid; YMEHHE HCII0Nb30BaTh CBOMCTBA M3YyYEHHBIX pacHpeAeseHUi Uil pelleHus 3aJad; 3HAaKOMCTBO C
TMOHATHSAMH: 3aKOH OOJBIINX YHCEN, METOIBI BEIOOPOYHBIX HCCICAOBAHHA; YMEHHE MPHBOAUTH IPHMEPHI IPOSBICHUS 3aKOHA
0O0JIBIIUX YKMCET B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE ONEPUPOBAThH MOHATHAMU: COUETAHUE, TIEPECTaHOBKA, YUCIIO
COUYETAHWH, YHCIIO MEepPecTaHOBOK; OMHOM HbI0TOHA; yMeHHE MPUMEHITh KOMOMHATOPHBIE (aKThl U PACCYKICHHS AT PEIICHHS
3aja4; OIIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITHH; COCTaBIITH BEPOSTHOCTHYIO MOIEIh W HHTEPIPETHPOBATH ITONYyICHHBIN
pe3ynbTar

YMeHue omnepupoBaTh MOHATHAMH: TOYKA, MPsSMasi, TJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YIia, IUIOCKUH Yroi,
JBYIPaHHBIA Yrojl, TPEXTPAaHHBIA Yroy, CKPEIIUBAIOLIMECS MpsMble, NapajIeIbHOCTh M MNEPHEHAMKYISPHOCTh MPSIMBIX U
IUIOCKOCTEH, YroJl MEXIy NPSMBIMH, YTOJd MEXIY MPSIMOM U INIOCKOCTBIO, YIOJN MEXIY IUIOCKOCTSIMU, PACCTOSIHUE OT TOUKU 10
IUTOCKOCTH, PACCTOSIHHAE MEXK/Ty IPSIMBIMHU, PACCTOSIHUE MEXTy IIIOCKOCTSIMU; YMEHHE HCTIONb30BATh IIPH PEIICHUH 3a1a4 U3yICHHBIC
(hakTBI ¥ TEOPEMBI IUNTAHIMETPUH; YMEHHE OIICHUBATH Pa3Mephl 00bEKTOB OKPYXKAIOIIETO MUPA; CTPOUTH MaTeMaTHIECKUE MOJICIIH C
MOMOIIBIO FEOMETPUUECKUX OHSITUI U BEJIMUUH, PELIATh CBA3aHHbBIE C HUMH IIPAKTUYECKHUE 330a4U




Kopg npoeepsemoro
TpeboBaHuA
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Mpoeepsaemble Tpe6oBaHUA K NpeaMeTHbIM pe3y/ibTaTaM OCBOEHMA OCHOBHOW 06pa3oBaTe/ibHOW NpPorpaMmbl CpeaHero
obuwero o6pasoBaHus

YMeHue onepupoBaTh MOHATUAMU: IUIOWAAL (UTypbl, 00bEM (DUTYpBI, MHOTOTPAHHUK, NPAaBUIbHBIM MHOTOIDaHHUK, CEUCHUE
MHOTOTPaHHUKA, KyO, MapajuleNenure, pu3Ma, mupamuaa, Gurypa u IOBEPXHOCTh BpallleHWs, HUIWHAP, KOHYC, Imap, chepa,
IOIIAAb cepsl, IUTONIaas HOBEPXHOCTH TUPAMUABI, IPU3MEL, KOHYCa, IFTHHIPA, 006EM Ky0a, IPSIMOYTOIBFHOTO TapajuIeIenuIeaa,
MUpaMUJIbL, TPU3MBI, LIWIHHAPA, KOHYyCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHUS] KOHYCa M LIIMHApPA, NapajlleNbHble OCU WU
OCHOBAHMIO, CEYSHHE Ilapa, IUIOCKOCTh, Kacaromascs cepsl, MIMHApA, KOHYCa; YMEHHE CTPOUTH CeYeHHWe MHOTOTpaHHHKa,
n300paxaTh MHOTOTPAaHHUKH, (PUTYPHI M MMOBEPXHOCTH BPAIICHUS, X CEYCHHUS, B TOM YHCIIE C TOMOIIBIO AIIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHITH CBOICTBA TCOMETPHUYECKHX (UTYp, CaMOCTOSTEIHHO (DOPMYIHPOBATH OIPEICICHUS H3YyYaeMbIX (QHTyp,
BBIJIBUTATh THUIIOTE3bI O CBOMCTBAX U MIPU3HAKAX [€OMETPUUECKUX (PUTYp, OOOCHOBBIBATH WM ONPOBEPraTh UX; yMEHHUE IPOBOAUTH
KJ1accuuKanuio GUryp no pa3iauyHbIM NPU3HAKAM, BBIIOIHATH HEOOXOAUMbIE JOIOIHUTEIbHbBIE HOCTPOCHHS

11

VYMeHHe onepupoBaTh MOHATUSMU: JBHKEHHE B MMPOCTPAHCTBE, MAapasUIeIbHBIA MEPEHOC, CHMMETPHS Ha IUIOCKOCTH U B IIPOCT-
paHCTBE, MOBOPOT, IpeoOpa3oBaHue MOA00Us, TOA0OHBIC HUTYPHI; YMEHHE PacliO3HABATh PABHBIC U IOAOOHBIC (GUTYPHI, B TOM YHCIIC
B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; HCIOIb30BaTh TCOMETPHUYCCKHUE OTHOIICHHS IIPU PEIICHUH 33]a4; HAXOAUTh TCOMETPHUCCKIE
BEJINYUHEI (muHa, yrouf, UIOLIA/Ib, 00BEM) pu peureHnn 3amau
U3 Ipyrux y4eOHBIX MPEJAMETOB M U3 PEAlbHOM KU3HH; YMEHHE BBHIUYUCIATH FEOMETPHICCKUE BEHMUYMHBI (IJIMHA, YTOJI, TUIOIA b,
00BEM, IO TOBEPXHOCTH), UCIONB3YS H3yYEHHBIE (POPMYIBI M METO/bI, B TOM YHCJE: IJIOMIaAb MOBEPXHOCTH MHUPAMHU/IBL,
MPU3MBI, KOHYCa, IWIMHAPA, IIOMAas cQepbl; 00bEM KyOa, MPAMOYTOJIbHOTO Mapajuieienune/a, MMpaMuibl, IPU3MBI, AIUHPA,
KOHYCa, I1apa; YMEHUE HAXOJIUTh OTHONICHUE 00BEMOB MTOJIOOHBIX (BHUTYD
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YMeHue onepupoBaTh NOHATHAMU: MPSIMOYTOJIbHAs CUCTEMAa KOOPIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BECHNE BEKTOPa Ha YUCIIO, PA3JI0KEHUE BEKTOpa Mo 0a3ucy, CKaIIpHOE IPOU3BEICHIE, BEKTOPHOE IPOU3BEICHHE,
YroJl MeX]ly BEKTOPaMU; YMEHHE UCTIONIB30BaTh BEKTOPHBINA U KOOPIAWHATHBIN METOJ AJIsl PeICHUS TeOMETPUIECKUX 3a/1a4 U 3a/1a4
JOPYTHX YISOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOJAINIANA METOA IUIsl pelIeHUs 3ajadd; NOHUMaHHE 3HAYUMOCTH MATEMATHKH B M3yYEHHH MPHUPOJIHBIX
1 OOIIECTBEHHBIX MIPOIIECCOB U SIBIICHUI; yMEHHE Paclio3HaBaTh MPOSBICHNE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, YMEHHE TIPUBOJIUTh
MIPUMEPBI MATEMAaTHUYECKUX OTKPBITUH POCCUICKOI 1 MUPOBOH MaTeMaTHUYECKON HAyKH




MEPEYEHb SNEMEHTOB COAEPKAHUA, MPOBEPAEMbBIX HA EM3 MO MATEMATUKE

Koa MpoBepsemblii 31eMeHT cogepKaHus
1 Uricnia v BEIYUCIICHUS
1.1 Hatypanbuble u 1ienbie uncia. [Ipu3Haku IeTUMOCTH HEITBIX YHCE
1.2 Panmonanpabie yncia. OOBIKHOBEHHBIE H JCCITUYHBIC IPOOH, TIPOIICHTHI, 0€CKOHEUHBIC TIEPHOTUICCKUES TPOOH
1.3 ApudmMeTHnIecKrii KOpeHb HATYPAIBbHOM cTeneHn. J{eHcTBHS ¢ apu(METHISCKUMHU KOPHIMY HATYPAJIbHOW CTEIICHH
1.4 Crenenb ¢ 11enbIM nokazareneM. CTeneHb ¢ pallMoHaIbHBIM MToKa3aTesneM. CBOWCTBA CTENCHH
1.5 CuHyC, KOCHHYC M TAHT€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHT€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm uuncna. JleciTHIHbIC U HATYPATbHBIC JIOTAPU(PMEI
17 HeticTButensHple 4ncia. ApudMETHYECKHE OIEpaniu C ACHCTBUTENBHBIMH uuciamu. [IpuOmmkéHHbIE BBIYUCIEHUS, TPaBHIa OKPYTIICHHS,
' MPUKAAKA U OIICHKA pe3yIbTaTa BEIYMCICHUI
1.8 [IpeobpazoBaHue BhIpaXeHUH
1.9 KomrutekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [espie v ApoOHO-paIMOHATIBHBIE YPABHEHUS
2.2 HppanumoHaibHbIe ypaBHEHHS
2.3 TpUTrOHOMETPUUECKUE YPABHEHUS
2.4 [TokazaTenpHbIe U JTorapu(PMUICCKHE YPAaBHCHHS
2.5 Iespie u ApoOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 WppanmoHanbHble HEPAaBEHCTBA
2.7 [TokazarenpHbIC U JIoTapU(PMHUIECKHIE HEPABEHCTBA
2.8 TpUroHOMETPUUECKUE HEPABEHCTBA
2.9 CHCTEeMBI ¥ COBOKYITHOCTH YPaBHEHHH U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Marpuia cuCTeMBbl JINHEHHBIX ypaBHEeHMA. ONpeeTnTeNb MaTPHIIBI




Koa MpoBepaemblii 31eMeHT cogepKaHuA
3 OyHKINU U rpaduKh
3.1 ®yHkIws, cnocoOs! 3aanus GyHkmu. I'paduk pyHkumu. Bsanmuo obparHsle pyHkumu. YeérHble 1 HeuéTHbIe GyHKImu. [lepromnueckue GyHKIMN
3.2 OO6mnacTh ompeieNieHus] U MHOXKeCTBO 3HaueHnH pyHkmu. Hynu ¢pyakmmun. [TpoMexxyTKi 3HaKOTIOCTOSTHCTBA. [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIHH.
' MakcuMyMBI 1 MUHUMYMBI pyHKIMH. Hanbooplee n HanMeHblIee 3HaueHne (YHKIMU Ha TPOMEKYTKE
3.3 CreneHHast GYHKIUS C HATYpaJIbHBIM U IeJIbIM Toka3arteneM. E€ cBoticTBa u rpaduk. CBoiicTBa 1 rpauk KOpHs N-0if CTeNneHn
3.4 Tpuronomerpuueckue QYHKITUH, UX CBOMCTBA U rpaduku
3.5 Iloka3arenpHast U JorapudMuieckast GyHKIMU, UX CBOUCTBA U rpauKH
3.6 Toukwu pa3peiBa. AcuMITOTH rpadukoB GyHknuid. CBoWCTBA (DYHKIINH, HETIPEPBIBHBIX HAa OTPE3KE
3.7 IlocnenoBaTeabHOCTH, COCOOBI 3a/JaHUs TTOCJIEAOBATEIbHOCTEH
3.8 Apudmerndeckas ¥ TeoMeTpHUecKas nporpeccu. @opmylia CII0KHBIX POIIEHTOB
4 Hauana matemMaTinaeckoro aHaimsa
4.1 ITpousBoanas GyHkimu. IIpon3BogHbIE HIEMEHTAPHBIX (QYHKIMH
42 [Ipumenenne TPON3BOIHON K UCCIENOBAHMIO (DYHKINI HA MOHOTOHHOCTB U SKCTpeMyMbl. HaxoxmeHre HanOoIbIIero 1 HANMEHBIIETO 3HAUCHHS
' (YHKITMH Ha OTPE3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHOKeCTBa U JIOTHKa
5.1 MHOKeCTBO, onepai Haj MHOKecTBaMH. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnmcaTenbHasl CTAaTHCTHKA
6.2 BepositTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 Duryps! Ha JI0CKOCTH
7.2 ITpsiMbIe ¥ INIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa 1 NOBEPXHOCTH BpalllEHUs
7.5 Koopaunatel u BeKTOpBI
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