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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH W MNPEIMETOB T'YMaHMTApPHOTO IMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YYEHUU TEOMETPUM Yepe3 O00eCredyeHHe BO3MOXKHOCTU NPUOOpPETEeHUs U
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MHpE MHOIOTPAaHHHMKM W Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAIIbHBIX U TBOPUYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHSI pPaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPIIPETALUU MOJTyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOy4YEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM Y4eOHOTrO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIECIOBATENIBHO U MOCTYIATENbHO, C
COOJII0/ICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
otBoautcs B 10 kimacce — 102 yaca (3 yaca B HEZEIH0).

Ha uzyuenue I'eomerpun B 10-x kimaccax B 20262027 yueOHOM rony
COTJIacHO y4eOHOMY IIIaHy U KajeHaapHomy rpapuky MAOY «Illkoma Ne 85



orBogutcs 103 gaca (13 pacu€ra 3 gacoB B Heelnto, 33 yueOHbBIC HEJCTH C YIETOM
Mpa3IHUYHBIX JTHEH)

CopnepxarenbHble  OJIOKM (TEMbI), HMX TMOCIEIO0BAaTEIBHOCTh, a TaKXKe
IUIaHUpYEMbIE TIPEIMETHbIE W METalpeAMETHBIE pe3yJbTaThl OCTalOTCS 0€e3
u3MeHeHuil. KonmuecTBo, cojepkaHue U (OpMbI TPOBEACHUS KOHTPOIBHBIX
MOJIHOCThIO  coxpausitorcs. [lepeyeHb y4eOHMKOB M y4eOHO-METOJMYECKHX
MaTepUaioB HE MEHSIETCS.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IINIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa pEéOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroibHAas NUPAMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



CBOOOJHO pACIO3HABaTh OCHOBHBIE BHUABI MHOIOTPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJaccuukanuu;

CBOOOJHO  OMEpUpPOBATh MOHATUSAMH, CBS3aHHBIMM C  CEUECHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

CTPOUTb CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBUS HAaJl BEKTOPAMH;

pemath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MpPAKTHUKE: CpaBHUBATH W
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrposbnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 23 1 https://m.edsoo.ru/N9WSBIM6E
B
2 JAMMHOS PACIONOMEHHS HPHMBLX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
I o
3 apaJuIeIbHOCTD MPSIMBIX U INIOCKOCTEN B 2 hitps:/m.cdsoo.ru/USZSIAV3R
MIPOCTPAHCTBE
II
4 epHeHHHEyHﬂpHOCTL TPAMPIX 1 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
Yriel 1 pacCTOsIHUS 16 1 https://m.edsoo.ru/G614X9S 1B
MHororpanHuKu 7 1 https://m.edsoo.ru/K415V4D7F
Bekrops! B npocTpaHcTBe 12 https://m.edsoo.ru/H2P5SB1T90
IToBTOpenue, 0000IIIEHIE
8 Bropent HI Hlf " 6 1 https://m.edsoo.ru/J7Z9U1K8F
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 10 103 5 0
[TPOT'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

Ne
n/n

Tema ypoka

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHOBHBIE TIpaBUIIa U300PAKEHHS
Ha PUCYHKE TIOCKOCTH,
napaIebHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

01.09

https://m.edsoo.ru/C8R5V2L5SW

[ToHATHS cTepeomMeTpun: TOUKA,
npsimMasi, I0CKOCTb,
npoctpancTBo. OCHOBHBIE
IpaBUJia U300paKeHUsI Ha
PHUCYHKE IJIOCKOCTH,
napajenbHbIX MPSIMbIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

02.09

https://m.edsoo.ru/D1J1V7K8M

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKAr0IIUECs
npsiMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

03.09

https://m.edsoo.ru/E7A4A88V7D

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOINECs
npsiMasi ¥ III0CKOCTb;
MOJIYTIPOCTPAHCTBO

08.09

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIIHNX

09.09

https://m.edsoo.ru/M4J5A3Y1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

00BEKTOB

MHororpaHHuku, n300paxxeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCymecTBYIOIMNX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
HEePBBIC CIEJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBBIC CIICACTBHA U3 HUX

10.09

15.09

16.09

https://m.edsoo.ru/ROZ8YOY 1A

https://m.edsoo.ru/D8Y2W8X4F

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U
NIEPBbIE CJICJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHus NPSAMBIX U
IJIOCKOCTEHN

17.09

https://m.edsoo.ru/L6USBSP1W

10

11

N3obpaxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
NepEeCEYECHUS MOTYUEHHBIX
mockocrei. PackpammvBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

N3o6paxkenune ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOISAT Yepe3 X
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUCHHBIX
mockocreil. PackpammvBanue

22.09

23.09

https://m.edsoo.ru/NOH8R9U4A

https://m.edsoo.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MOCTPOEHHBIX CEUYEHUN pa3HbIMU
[BETaMU

12

13

14

15

N3o00paxkenune ceueHmit
MUPAMHUJIBL, Ky0a U IPU3MBI,
KOTOPBIE TTPOXOIAT Yepe3 uX
pébpa. M3obpakenue
MIePECCUCHUS TTOJTYYCHHBIX
IJI0cKocTel. PackpammBanue
MMOCTPOEHHBIX CEUEHUN Pa3HBIMU
LIBETAMU

N3obpaxenue ceueHuit
MUPaMUJIbL, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uxX
pe&opa. Nzo0pakeHune
nepeceyeHus MOTyYeHHBIX
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

Merton cieoB Uil MOCTPOEHUS
CEYCHUN

Merton cnenoB 115l TOCTPOESHUS
ceueHnii. CBOMCTBA nepecedyeHnit
OPSMBIX U MJIOCKOCTEN

24.09

29.09

30.09

01.10

https://m.edsoo.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0OP9S

https://m.edsoo.ru/U6F3M4W3T

https://m.edsoo.ru/B1D7X2R51

16

Merton cneoB 115l TOCTPOEHUS
ceyeHuil. CBoCTBa epeceyeHu i
MPSIMBIX U IIJIOCKOCTEN

06.10

https://m.edsoo.ru/K6S2Y2T4X

17

[TocTpoeHue ceuenunii B
nupamMuie, Kyoe 1mo TpéM TouKam
Ha péopax. Co3gaHue BEIHOCHBIX

07.10

https://m.edsoo.ru/C4W6Z8A9L



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L

YEpTEKEH U 3aIIUCh L1aroB
IIOCTPOCHHUS

18

ITocTpoenue ceuenui B
nupamuie, Kyoe o TpéM Toukam
Ha péOpax. Co3/1aHne BEHIHOCHBIX
YEpTEKEN U 3aIUCH 11aroB
MIOCTPOCHHSI

08.10

https://m.edsoo.ru/M1G3J6Q0T

19

IToctpoenue ceuenuii B
nupamuie, Kyoe o TpéM Toukam
Ha péOpax. Co3/1aHne BEBIHOCHBIX
YEpTEkKEN U 3aIUCh 11aroB
MOCTPOCHHUS

13.10

https://m.edsoo.ru/R3U3MONSI

20

IToctpoenue ceuenuii B
nupamuie, Kyoe mo TpéM Toukam
Ha péOpax. Co3/aHne BEBIHOCHBIX
YEpTEXKEN U 3aIUCh 11aroB
MOCTPOEHUS

14.10

https://m.edsoo.ru/C3U8SN6S7U

21

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 MpONMOPLHOHAIBHBIX
otpeskax. [lomooue
TPEYroJbHUKOB

15.10

https://m.edsoo.ru/S5U5B1J8X

22

[ToBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUH U CTEPEOMETPUU

20.10

https://m.edsoo.ru/X208V7IMOM

23

KonTtponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

21.10

https://m.edsoo.ru/U6A0T2Z1X



https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X

24

25

B3anmHOe pacnosiokeHue NpsMbIX
B IIPOCTPAHCTBE.
CkperuBaroniyecs npsMsle.
[Tpu3Haku cKkpeluBaromuxcs
npsamMbix. [lapamuienbHble npsmble
B IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUH U
€AMHCTBEHHOCTH MPSMOii
napasuleibHON JaHHOW MPSMOM,
MPOXOJISIICH Yyepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha
JTaHHOU npsiMoi. Jlemma o
MEePECCUCHHUH MapauUIeIbHBIX
MPSIMBIX TIJIOCKOCTHIO

22.10

05.11

https://m.edsoo.ru/I6W5Z5L.3V

https://m.edsoo.ru/R1T2G0Z4E

26

27

28

29

[TapannenbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINUXCS MPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOICTBA
MapajuIeILHOTO MPOCKTHPOBAHUS.
N306paxenue pa3HbIx Guryp B
napasuiebHON MPOEKIINHU

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMH.
VYros Mexay NpsMbIMA

33.2[2[“114 Ha JOKa3aTCJIbCTBO U
HCCICI0BAaHUC, CBA3AaHHBIC C
PacCIioJIOKCHUEM IIPSAMBIX B

10.11

11.11

12.11

17.11

https://m.edsoo.ru/BSB7N7L1X

https://m.eds00.ru/J9X479V3V

https://m.edsoo.ru/T3L2A9K4T

https://m.edsoo.ru/O0U1V2R41



https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I

IIPOCTPAHCTBE

30

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJuIEIbHOCTH NPSAMOU U
miockocTy. CBolicTBa
[apAJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

18.11

https://m.edsoo.ru/V5SFOI6L9F

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUEC U NJOKa3aTCIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

19.11

https://m.edsoo.ru/D8P3J2F0B

32

IToctpoenue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
IPSMYIO Ha 4epTexe U
NapajjIeIbHOrO APYTrON MPsIMOA.
Pacuér oTHOLIEHNH

2411

https://m.edso0o.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MPUMCHCHHUEC IJId MOCTPOCHUA
cedeHuil kyoa u
napautenenunena. CpoicTsa
napajuleJIenuNe1a U IpU3Mbl

25.11

https://m.edsoo.ru/F504V6P3D

34

[TapannenbHbIE IIIOCKOCTH.
[Ipr3Haky napamieIbHOCTH ABYX
MJIOCKOCTEM

26.11

https://m.edsoo.ru/V9E3I4FIN

35

Teopema 0 nmapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJSIIEH Yepe3 TOUKY, He

01.12

https://m.edsoo.ru/YOH2G119Y



https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y

IIPUHAJICKALLYI0 JaHHOU
IUIOCKOCTH U CIEJCTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 mapauleIbHOCTH
NPSMBIX TIEPECeUCHUS TPU
NIEPECEUEHUHU JIBYX MapaljIesIbHbIX
MIJIOCKOCTEH TpeThe

02.12

https://m.edsoo.ru/SSH4P6L&8B

37

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKITIOYEHHBIX MEXITY
napaieIbHbIMU IIOCKOCTSIMU; O
nepeceyeHut MpsiIMoi ¢ AByMs
napaiesIbHbIMU TIOCKOCTSIMU

03.12

https://m.edsoo.ru/JOE9T2Z4N

38

[ToBTopenue: reopema [Mudaropa
Ha TUIOCKOCTH

08.12

https://m.edsoo.ru/N3R3Q1A8C

39

40

41

HOBTOpeHI/IeZ TPUTOHOMCTPUS
MPpAMOYT'OJIbHOTO TPCYIrOJIbHHUKA

CgoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajulieJenune1a
Beruncnenue yiMH OTpE3KOB B
Ky0Oe U IpsIMOYTOJIbHOM
napasuleJenune1e

09.12

10.12

15.12

https://m.edsoo.ru/P1D6B5SW9A

https://m.eds00.ru/J9Z21G2K3Y

https://m.edsoo.ru/L1C714Q7S

42

[lepneHauKyIIPHOCTD MPAMOHN U
mockocTH. [Ipru3Hak
NEePHEHAUKYISIPHOCTH MIPSIMOMN U
IIJIOCKOCTH

16.12

https://m.edsoo.ru/UIH707Z3M



https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M

43

[IepnieHIUKyYIAPHOCTH NPAMOU U
iockocTy. [IpusHak
NEPIEHIUKYJIAPHOCTU IPIMON U
IUIOCKOCTH

17.12

https://m.edsoo.ru/L2C3BIMIF

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJISIPHON K INIOCKOCTH

22.12

https://m.edsoo.ru/R9Q6P2P7D

45

[I;mockocTH U nepneHauKyJIIpHbIE
UM IIPSIMBIE B MHOTOI'PaHHHUKAX

23.12

https://m.edsoo.ru/K5Z9K8W1F

46

47

IInockoctu u NEPpNCHAUKYIISIPDHBIC
UM IIPSAMBIC B MHOTOT'paHHUKaX

HepHeHI[I/IKYHHp M HAaKJIOHHAas.

[TocTpoeHue neprneHuKysapa u3
TOUYKH Ha MPIMYIO

2412

29.12

https://m.edsoo.ru/J7S7G7RI9R

https://m.edsoo.ru/UOF8O1T5Y

48

[lepnenuKkymsip U HAKJIOHHAS.
[TocTpoeHnne neprneHuKyIsapa u3
TOYKH Ha MIPSIMYIO

30.12

https://m.edsoo.ru/HOHS5P6ASZ

49

Teopema o Tpéx
NepreHuKyspax (mpsmas u
oOpatHast)

12.01

https://m.edsoo.ru/L6J8G6YOL

50

51

TeopeMma o Tpéx
neprneHuKyspax (mpsmas u
oOpatHasi)

YTroa Mexay CKpelHBaroIMMHCS
PSMBIMH

13.01

14.01

https://m.eds00.ru/O1D710S6G

https://m.eds00.ru/N3E9I9G2L

52

ITouck neprneHIuKyIIpHBIX

19.01

https://m.edsoo.ru/G2D4N3NI9F



https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

MPSIMBIX C TTOMOILIBIO
NEPIEeHIUKYISPHBIX MIOCKOCTEN

53

54

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii kyoa,
HPU3MBI, IPABWIBHON TTHPAMU/IBI
C MTOMOIIIBIO OPTOTOHAIILHOM
HPOEKLUH

20.01

21.01

https://m.edsoo.ru/H8F5D4U60

https://m.edsoo.ru/M6SOW4E2T

55

[TocTpoenue ceuenuii kyoa,
IPU3MBI, IPABUIILHON MUPAMUIbI
C MIOMOUIbIO OPTOTOHAJILHOM
HPOCKIUH

26.01

https://m.edsoo.ru/G6E2G4F9X

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOTOTpaHHHUKaX

27.01

https://m.edsoo.ru/I40O1E8T3 A

57

[Ipu3Hak nepnesauKyIsIpHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

28.01

https://m.edsoo.ru/G4B0OS5L2H

58

59

60

[IpaBunIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKH 10
IUIOCKOCTH

IIpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosgHM# OT TOYKH 10
IIJIOCKOCTH

CriocoObl OIyCTHTD
NEePICHANKYJISPbI: CHMMETPHS,
CIIBUT TOYKH IO TTapauIeIbHON
IpsIMOi

02.02

03.02

04.02

https://m.edsoo.ru/Y8UINOO3I

https://m.edsoo.ru/U9L8Z506G

https://m.edsoo.ru/Q603JOU3H



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H

61

CnBur no HenapamuieabHOU
MPSMOM, U3MEHEHUE PACCTOSHUI

09.02

https://m.edsoo.ru/M1L7E7D6A

62

63

64

65

KonTtponpHas padora "B3anmnoe
PACIIOJIOKCHUC ITPAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: Yyron Mexay
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

[ToBTOpEHUE: Yroa MEXIY
CKPEIIMBAIOIIUMHUCS TIPSIMBIMU B
IPOCTPAHCTBE

['eomeTprueckre METOIbI
BBIYHCIICHUS yTIIa MEXKILY
NPSMBIMH B MHOTOTPaHHUKAX

10.02

11.02

16.02

17.02

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0ASA

https://m.edsoo.ru/I0OVININSR

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpannsiii yrosa. CBOHCTBO
JIMHENHBIX YTJIOB IBYTPAaHHOTO
yria

18.02

https://m.edsoo.ru/X7A6Z8N30

67

[MepnieHIUKYISPHBIE TIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYJISIPHBIX TUIOCKOCTEH

24.02

https://m.edsoo.ru/J4FOU6L9E

68

[Ipu3Hak nepneHANKYISIPHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOM
MEePECEUCHUS JBYX MIIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEU
IUIOCKOCTH

25.02

https://m.edsoo.ru/DOO5ST8POH

69

[IpssMoyTOIBHBII

02.03

https://m.edsoo.ru/J2B8Q2D10



https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O

napajuieNienunen; Kyo;
WU3MEpEHHS, CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesienue/ia

70

Teopema 0 AuaroHanu
HPSIMOYT'OJILHOT'O
napajuiejenunesa u cieCTBUE us3
Hee

03.03

https://m.edsoo.ru/PSH4F1Q1Z

71

CrepeomeTpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIIOJIOKCHHEM
HPSIMBIX M IJIOCKOCTH

04.03

https://m.edsoo.ru/Q3R0P4X4C

72

[ToBTOpEeHUE: CKpeNMBaAIOIMECS
IIPsIMBIE, MTApaJUICIIbHbIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

09.03

https://m.edsoo.ru/B61303U7D

73

[Tapa mapanienbHbIX IIOCKOCTEN
Ha CKPELUBAIOLIUXCS MPSMBIX,
paccTOsIHUE MEXTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUsAX

10.03

https://m.edsoo.ru/X3X5J3X5T

74

75

Paccrosane ot ToUkH 710
MJIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

Brruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON
IUIOCKOCTH

11.03

16.03

https://m.edsoo.ru/B7P9A6W8Z

https://m.edsoo.ru/Q7G3E304D



https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D

Tpéxrpa"Hsblil yroj, HEPaBeHCTBA
JUIsl TPEXTPAaHHBIX yIioB. Teopema

76 https://m.edsoo.ru/GIN2HSL 1K
[Tudaropa, TeopemMbl KOCUHYCOB U 17.03
CHHYCOB JIJIsI TPEXTPAHHOTO yTJIa
DeMeHTHI chepruiecKoit

77 T€OMETPHUHU: I'€OJEC3UNUECKHUE JINHUU 18.03 https://m.eds00.ru/G6S6I9INTS
Ha 3emMiie
KourpombHaas padora "Yrisl u

78 P . P 23.03 https://m.edsoo.ru/E3R7Z8K3P
paccrostHus
Cucremaruzanus 3HaHUH

79 " B " 24.03 https://m.edsoo.ru/Y7Y0C4M1P

MHoOTrorpaHHuK 1 €ro 3JeMEHThI

ITnpamuga. Buner mmpamus.

80 baniia. BHARL HPamia 25.03 https:/m.edso0.ru/UOQOK3X9V
[IpaBunpHas nupamMuga
ITpusma. Ilpsamast m HaKTOHHAS

81 p P 06.04 https:/m.edsoo.ru/T6Q3VINIT
npusMmsbl. [IpaBunbpHas npusma
[IpssMo#t mapasnenenunen,

82 MPSMOYTOJIBHBIN 07.04 https://m.edsoo.ru/Y8K3N7USA
napasuieNienumnesn, Kyo
Brimykibie MHOTOIpaHHUKH.

83 y . P 08.04 https://m.edsoo.ru/C6H509W00
Teopema Dinepa
Brimykiibie MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBunbHbIC U 13.04 https://m.eds00.ru/S5T4Y9L2C
MOJTYTIPaBUIIbHBIE MHOTOTPAHHUKH
KounrponbHas padbora

85 .\ P P . 14.04 https://m.edsoo.ru/C7F1R4J0L

MHororpanHuku

TTonsaTHe BekTOpa Ha INIOCKOCTH U

86 P 15.04 https://m.edsoo.ru/L5L3A2W4G

B IIPOCTPAHCTBC



https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G

20.04

87 CyMMa BEKTOpOB https://m.edsoo.ru/Y60O7R8X50

88 Pa3HocTh BEKTOpPOB 21.04 https://m.edsoo.ru/B6X5SWS5WII

89 [IpaBuno napasmienenumnena 22.04 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHHE BEKTOpa Ha YUCIIO 27.04 https://m.edsoo.ru/C9TE8OSDEX
Paznoxxenne Bektopa o 6azucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 28.04 https://m.eds00.ru/I9T9O3VSN
OJHOM TIOCKOCTH

92 CxansipHO€ NMPOU3BE/ICHUE 29.04 https://m.edso0o.ru/COU6ATEOS
Beruncnenue yriia Mex

93 Y v 04.05 https://m.edsoo.r/G3U3F9GSM
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 05.05 https://m.edsoo.ru/T9SSE2Q4M

95 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 06.05 https://m.eds00.ru/S2Z1V7G5C

96 [Ipocreiine 3anaun ¢ BEKTOpaMu 11.05 https://m.edsoo.ru/VEC1BINSI

97 IIpocreiimure 3a1a4n ¢ BEKTOpaMHU 12.05 https://m.edsoo.ru/D3R5Q6A 1D
O06o0011eHre U cucTeMaTH3alus

98 N 13.05 https://m.edsoo.ru/N3L3C7L9Z
3HAHUH
O00011eHNEe U CUCTEMATU3ALIS

99 . 18.05 https://m.eds00.ru/W0Z4C7Y3K
3HAHHUH

100 Hrorosas kKoHTpoJIbHAs paboTa 19.05 https://m.edsoo.ru/R5CSM2X4V
O00011eHre U CUCTEMATU3 AL

101 20.05 https://m.edsoo.ru/D8F2MOV7L

3HAHUH



https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L

102

O00011IeHNE U CUCTEMATHU3AIHS
3HAHUHI

25.05

https://m.edsoo.ru/KON7X0B8K

103

O00011eHUE U CUCTEMATU3ALIMS
3HAHUH

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

103

26.05

https://m.edsoo.ru/KIN7X0B8K



https://m.edsoo.ru/K9N7X0B8K
https://m.edsoo.ru/K9N7X0B8K

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

Kona
MPOBEPAEMOro
pe3yJbTara

7

7.1

10 KITACC

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl OCBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ nporpaMmmasl CpeaHETr0 061]161"0 06pa303a}mﬂ

I'eomerpus

OHepI/IpOBaTb IMOHATHAMMU: TOUKA, IIpAMad, IJIOCKOCTb

7.2

7.3

7.4

[IpumeHsATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS U3 HUX MPU pELICHUU
reOMETPUUECKUX 3a7a4

OnepupoBaTh MNOHATHAMHU: NApPAJIENbHOCTh U NEPHEHIUKYISPHOCTH
MPSIMBIX U MJIOCKOCTEH

KnaccudunupoBaTh B3aUMHOE DPACIOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroj, TpaHU JBYI'PAHHOIO YIJIa,
pedpo IBYTpaHHOIrO yria, JUHEWHBIH yroj JBYTPaHHOIO yria, IpaaycHas
Mepa JIBYTPaHHOTO yria

OnepupoBaTb NOHATHAMU: MHOTOIPDAHHUK, BBINYKJIBIH WM HEBBITYKIBII
MHOT'OI'PAHHUK, JIEMEHTBI MHOTOIPAHHUKA, IIPABUJIbHBIM MHOIOTPAaHHUK

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamHaa, HpU3Ma,
OpSMOYTOJIbHBIN Mapasienenunesn, Kyo)

7.8

Knaccupunupoare  MHOTOIpaHHUKM,  BBIOMpass ~ OCHOBaHUS  JJIs
KJIacCU(pUKalUHU (BBIMYKJIbI€ U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE TPU3MBI, TapajlieenuIebl)

7.9

7.10

OHCpI/IpOBaTB IMOHATHUAMU: CCKYyIlasd MIOCKOCThb, CCHCHNEC MHOTOT'PAHHHUKOB

OO0BACHSITE IPUHOUIIBI ITOCTPOCHUSA CeYeHUI MHOT'OI'paHHUKOB, HCIIOJIB3YyA
METO CJICO0B

7.11

7.12

CtpouTh ceueHHUs MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBIMOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHJI CBEPXY, COOKY, CHU3Y

Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WM aJIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TpHU
pEIICHUH  CTAaHAAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYHCIICHHE
PAcCCTOSIHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MKy CKPEIIMBAIOITAMUCS MPSIMBIMU

7.13

Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO OOpasiam
WIM aNrOpUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAIMTUYECKHE METOIbl TpHU
pellIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHMCICHHE YIJIOB
MEXJy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

Bbruuciate 00bEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma,
nupamMpzia) ¢ MpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAASIMUA TTOBEPXHOCTEH, 00EMaMU OAOOHBIX MHOTOI'PaHHUKOB

OnepupoBaTh NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPbI

7.16

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GuUrypax, IMpeACTaBICHHYIO Ha
YyepTekKax U pUCyHKax

7.17

[IpumensTe rTeoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
3a/1a4, NPEIIIONATaIuX HECKOIBKO IIAaroB PpEHICHUs, €CIA YCIIOBHUS
NpUMEHEHHS 33J]aHbI B SBHOH (popme

7.18

7.19

[IpumensTh mpocTeilline MpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1au

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHUYCCKHUX SaKOHOMepHOCTCﬁ B IIpUpoac Hu
JKHU3HH, paCIIO3HABATDH IIPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpumeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallM¥ U IPUMEHSITh U3YUYEHHBIC MMOHATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu c(HOpPMYJIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC
CUTyallUd Ha S3bIKE TEOMETPHUM, HCCIEAOBATH IOCTPOCHHBIE MOJEIH C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, afmapara aiareopsl,
pemars  MPAaKTUYECKWE  3aJadd,  CBS3aHHBIE C  HAXOXKICHHUEM
FeOMETPUYECKUX BEIUYUH

Kon
7

7.1

7.2

INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomerpus

OCHOBHBIC IIOHATHS CTCPCOMCTPHUHU. Tqua, npsamagd, IIJIOCKOCTb, IIPOCTPAHCTBO.
ITonsiTue 00 aKCHOMATUYECKOM MOCTPOCHUHU CTCPECOMCTPUN: aKCUOMBI CTCPCOMCTPUN U
CJIICACTBHUA U3 HUX

B3aumuoe pacnonokeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlIeIbHbIE
U CKpelluBarouiyecss npsmble. [lapamienbHOCTP MNPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE: NApaJUICIbHBIE IMPSIMBIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NPSMBIX, MapaUICIbBHOCTh MPSIMOM M IUIOCKOCTU. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAMHU, YTOJ MEXKIy MNPSAMBIMH B NpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napasulesibHble TIJIOCKOCTH, CBOMCTBAa MapaJiebHbIX IIockoctei. Ilpocreiimme
MPOCTPAHCTBEHHbIE (GUTYpbl Ha IIJIOCKOCTU: TEeTpa’ap, KyO, mapajuienenunen,
MOCTPOEHUE CEUCHUI




[lepieHAUKYISIPHOCTh  MPSIMOM M IUIOCKOCTH: MEPHEHAMKYJSpHbIE IPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapajieibHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, IPU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYISIPHON
73 IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YToJl MEKIY MPSMOM U MIIOCKOCTHIO, ABYTPAHHBIN
' yTOJI, JINHEHHBIN yrol AByrpaHHoro yria. [lepneHauKynsp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEM: NMPU3HAK MEPHEHIUKYISIPHOCTH JBYX

miockoctei. Teopema 0 TpEX MeprneHUKyIsIpax

[ToHsiTHE MHOTOTPaHHMKA, OCHOBHBIE JJEMEHTBI MHOTOIDAaHHUKA, BBIIYKIBIE U
HEBBINIYKJIbIE MHOTOIDAaHHUKH, pPa3BEPTKAa MHOrOrpaHHMKa. [Ipm3ma: n-yrospHas
npu3Ma, TpaHU M OCHOBaHHUS NPU3MBI, IpsiMasi U HAKJIOHHAs MPHU3MblI, OOKOBas U
IIOJIHAsI TIOBEPXHOCTh Npu3Msbl. [lapamienenumnen, NpsMOyTroibHbIM Napajuienenunes u
ero cporcrea. [Iupamupa: n-yrosbpHas nupamMuaa, IpaHU U OCHOBAaHHUE ITHPAMUBI,
7.4 | OokoBas M IOJIHAS NOBEPXHOCTh NUPAMU[bl, NPaBUJIbHAS M yCeu€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBuwibHBIE MHOTOIpaHHUKU: IIOHATHE
[IPaBUJIBHOIO MHOIOIPAHHMKA, IIpaBUjIbHAsA IpU3Ma M IPAaBWIbHAs IUPAMHUIA,
IpaBUiIbHAS TPEYrojbHAs MUpaMKJa U IMPaBUIIbHBINA TeTpasap, KyO. [Ipencrasnenue o
IIPAaBWIBHBIX MHOTOIPDaHHUKAax: OKTa’Ap, MAOAcKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
7.5 DJIEMEHTHI CUMMCTpPUHA B nupaMmuaax, napajjejenuIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKAaxX

Bbluniciienue 37€MEHTOB MHOTIOTPAHHUKOB: pEOpa, auaroHanu, yriael. Iliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOU MPU3MBI, IJIOIAAb OCHOBAHUMH,
7.6  Teopema 0 OOKOBOH MOBEPXHOCTH MPsIMOM Mpu3Mbl. [1onans 60K0BOM MOBEPXHOCTH U
MOBEPXHOCTU IPaBUIIBHOM NHpaMHIbI, TEOPEMA O IUIOIIAJN YCEUYEHHOM NUPAMHUIBL.
[TonsiTue 06 00bEMe. OOBEM NUpaMubl, IPU3MBbI

77 [TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAIsIMU IMOBEPXHOCTEH,

00BEMaMHU TTOOOHEIX TEI

IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTAaTaM 0CBOCHUS
NMPoBePsIEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHuUs o0pa3oBaHust

Brnagenne MeromamMm J0OKAa3aTeNbCTB, AJITOPUTMAMM pELICHHS 3a/1ad;
1 yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACTICHHUE,

aKkcuoMa, TeopeMa, CJEACTBHE, CBOKMCTBO, NpPH3HAK, JIOKA3aTeIbCTBO,




pPaBHOCHIIbHBIE (POPMYJIHMPOBKH; IPUMEHSTh UX; YMEHHE (OPMYIHPOBATH
oOpaTHOE€ M MPOTUBOIOJIOXKHOE YTBEPXKJACHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIHOJB30BaTh METOJ MaTEeMaTUYEeCKOH WHIYKIUY;
MIPOBOJIUTH JI0KA3aTEIbHbIE PACCYKIACHUS IPU PELICHUH 3a]a4, OLICHUBATh
JOTUYECKYI0  IMPAaBUIBHOCTb  PACCYXJCHHUH; yMEHHE  OIEpPUPOBAThH
MOHATUSAMU: MHOXECTBO, MOJMHOKECTBO, OIEpalMy HAJl MHOKECTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar i
ONMUCAHUsl PEAIbHBIX MPOLECCOB U SIBJICHUN U NPU PEUICHUM 3a]a4, B TOM
quciie U3 Jpyrux y4eOHbIX MPEAMETOB; YMEHHUE ONEPUPOBAThH MOHATHSAMMU:
rpad, cBa3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a1aBaTh
U OIMCHIBAThH Tpadbl pa3IUYHBIMUA CIIOCOOAMU; HCIIONIB30BaTh rpadbl mpu

PCUICHUHU 3a/1a4

YMeHue omnepupoBaTh MOHATUSMU: HATypPAJIbHOE YMCIIO, LIEJI0E YHUCIO,
CTEMEeHb C IEJIBIM T0Ka3aTeJIeM, KOPeHb HAaTypaJIbHOW CTENIEHU, CTETICHb C
parMoOHAIBHBIM ITOKA3aTeJIeM, CTCIICHb C JICHCTBUTEIIBHBIM ITOKa3aTelIeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTCHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PalUMOHAIBHOE YMCIIO, HPPALMOHAIBHOE YHUCIIO,
MHO>KCECTBaA HaTypaJ'II)HI)IX, OEIbIX, paHI/IOHaJ'II)HI)IX, I[CI\/JICTBI/ITGJ'II)HBIX
qrcel; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHbBIINN 001N
JIeNUTeNlb W HauMEHbIllee o0IIee KpaTHoe, anroput™m EBkimna mpu
pEIIeHNH 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMU CHUCTEMaMU
CUHCIICHUA, YMGHI/IG BBIITIOJIHATH BBIYUCIICHHUC 3Ha‘-I€HI/II\/'I nu npeo6pa3OBaH1/m
BBIpQXEHHI CO CcTeneHsMH U JjorapupmMamu, mpeodpazoBaHus IpPOOHO-
paHI/IOHaIII)HI)IX BLIpZDKGHPIfI; YMCHI/IG OHepI/IPOBaTI) TIOHATHUAMMU .
MOCIEAOBATENbHOCTh, apu(PMETHUECKass TMPOTPECcCHs, TeOMEeTpUYecKas
mporpeccusi, OCCKOHEYHO YOBIBAIONIas TeOMETpHYECKas IMPOTPECCHs;
yMEHHE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMONIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYECcKass U anredpauyeckas); yMeTbh
MPOU3BOJUTh apU(PMETHUECKHE TEHCTBHUSI C KOMIUICKCHBIMU YHCIAMU;
HpI/IBO,Z[I/ITI: HpI/IMepr HUCIIOJB30BaHUA KOMIIJICKCHBIX YUCCII, OHepI/IpOBaTB
NOHATUSIMHA:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMenue ONCprUpOBaTh MOHATUAMH: pPALUOHAIBHBIC, HWPpPAIUOHAIBHBIC,




MoKa3aTebHbIC, CTENEHHbIE, JIOTapu(pMHUUYECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHCTEMBbl, YMEHHE OIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB U CHCTEM; YMEHHE peularb ypaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIMYHBIX IPUEMOB; DPEIIATh
YpaBHEHHs, HEpPaBEHCTBA M CHUCTEMBl C IapaMeTpOM; IPUMEHSATH
YPaBHEHHsI, HEPABEHCTBA, UX CHUCTEMBI JUI1 PELIECHUS MaTeMaTH4EeCKHX

3aj1a4 M 3a/1a4 U3 PA3IUYHBIX 00J1acTel HAYKH U pealbHON )KU3HU

YMeHue omepupoBaTh TOHATHUSAMH: (DyHKIUS, 4YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (QYHKIUH, HauOOJblIee M HAaMMEHBIIEE 3HAYCHHS
(GYHKLIMU Ha MPOMEXYTKE, HenpepbiBHas (YHKIHs, aCUMITOTHI Tpaduka
¢GyHKIMHM, TIepBas M BTOpas MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN H
¢du3nyeckuil  CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpal, YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIUMCIATh  NPOM3BOAHBIE  CyMMBI, TPOM3BEINECHHMS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHON K TIpaduky
(GyHKIMU; YyMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTapHBIX (QyHKIMII;
YMEHHE HCIIONb30BaTh IPOU3BOJIHYIO JJISi HCCIEAOBAHUS (DYHKUIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM amnmnapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOIAHYIO JJI HAaxXOXKACHWUS HAWIydIlIEero
peuieHuss B NPUKIAIHBIX, B TOM YHCJIE COLHAJIbHO-D)KOHOMHUYECKUX H
¢u3nyeckux 3a7avyax; HaXOAUTh IUIOIAAN U O00BEMBI (UTYDP C MOMOUIBIO
WHTErpajia; MPUBOJAUTH IPUMEPBl MATEMATHYECKOTO MOJEINPOBAHUSA C

NOMOIIBI0 U] epeHInanbHbIX YpaBHEHUI

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (YyHKIHS,
KOMIO3UIMS (QYHKIMM, NuHeWHas GyHKOUS, KBaApaTU4Has (QyHKUHUSA,
panvoHanbHass (QYHKLUS, CTelneHHass (QYHKUIUSA, TPUTOHOMETPUYECKHE
GbyHKIUMM, OO0paTHblE TPUTOHOMETPUYECKHE (PYHKIMM, MOKa3aTeiabHas M
Jgorapupmuueckas (yHKIHMH; yMEHUE CTPOUTh TpapuKH H3YyYCHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TpadukoB  (PYHKIUH,
UCTIOJIb30BaTh TPa(UKH Uil M3yYEHUs MPOLECCOB M 3aBUCHUMOCTEH, MpH
peLIeHUH 33Ja4y U3 JAPYrMX y4eOHbIX NPEAMETOB M 3ajJad U3 peabHOU

KU3HH; BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXJIY BEIWYHMHAMU;




UCTOJIb30BaTh CBOMCTBA W Tpapuku (PyHKIUHA Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ IapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTU MHOKECTBA PELICHU! YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4l M3 00JacTH yNpaBJICHUS JUYHBIMH U CEMEUHBIMU
(¢buHaHCaAMM); COCTABJISITh BBIPAKECHUS, YPABHEHHs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJOBMIO 33aJaud, HUCCIEIOBATh IIOJIYYEHHOE pELIEHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJbTAaTOB, YMEHHE MOJIEIHPOBAThH
peasibHble CUTyalldd Ha SI3bIKE MAaTEMaTHKHU; COCTABIIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U WX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  UCIOJb30BaHMEM  ammnapara  ajareOpsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apu(MeTHuyecKoe, MeIuaHa,
HauOoJIbllIee U HaUMEHDIIIEE 3HA4YCHUA, pasMax, JUCICPCHA, CTAHIApPTHOC
OTKJIOHEHHE YHUCIOBOTO Habopa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(pOpMalLMIo, MPEACTABICHHYI0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA PEaJbHBIX MPOLIECCOB U SBJICHUI; MPEACTaBIATh
uHpopMaIMi0O C TOMOIIBID TabNMUIl ¥ JWarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuuecKux
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(l)I/ILIeCKI/I ucciaea0BaTb COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUArpaMm pacCC€rBaHUSA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHATUAMU: CIYYaWHBIA ONBIT U CIy4ailiHOE
COOBITHE, BEpPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIONB30BaHWEM TpadUUYecKuX METOJOB; MPUMEHSTH
GOpMyIIbI CIOXKEHHSI U YMHOXKEHHUS BEpPOSTHOCTEH, (OopMyiy TMONHOMN
BepoATHOCTH, GopMyny bepHymiu, komOuHaTOpHbIE (HAaKTHl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJbHBIX COOBITHI; yMEHHE OIEepPUPOBATH
MOHATUSIMUA:  CIIy4dailHasT BEJIIMYMHA, PACHPEACIICHUE BEPOATHOCTEM,
MaTeMaTUYECKOE OKHMIAHUE, IUCIEPCHUS M CTaHJApTHOE OTKIOHEHHE
CIydyalHOW  BENWYWHBI, QYHKIUM PACTIPEACICHUS W  IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTEIbHOI0 U HOPMAJIBHOTO PacHpeAcICHUI; YMEHUE
WCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIpPEICICHUN I PEIICHUs 3a/ady;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOABI BEIOOPOYHBIX
WCCIICIOBAHUM; YMEHHWE NPUBOJUTH NPUMEPHI TMPOSBICHUS 3aKOHA

OOJIBIIINX HYHCEN B IMpUPOAHBIX U OGH.IGCTBGHHBIX SABJICHUAX, YMCHHC




ONEPUPOBATH TMOHATUSMH: COUYETAHHUE, MEPECTAHOBKA, YMCIIO COYETAHUH,
YHCIO  TepecTaHoBOK, OuHOM  HploTOHa; yMeHHE  NPUMEHSTh
KOMOHMHATOpHBIE (DAKTHI U PACCYKACHHS IJI PEHICHUS 3ajad; OlEHUBATh
BEPOATHOCTH PEaJbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJIEIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh  IMOHSATUAMM: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YroJl, IBYyIpaHHbIN
yroj, TpEXTpaHHBIA Yrojl, CKPEUIMBAIOIIMUECs PSIMbIC, MMapauIeIbHOCTh U
NEePHEHAUKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yroia MEXIy HNpsIMbIMH,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBIO, YroJll MEXIY IUIOCKOCTSMH,
paccTosIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMBIMH,
PAcCTOSIHUE MEXIY IJIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPU PEIICHUU
3a1a4 U3ydeHHbIe (DAKThl U TEOpPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIET0 MHUPA; CTPOUTh MaTEMATHYECKUC
MOJEJIIA C TOMOILBID TE€OMETPUYECKUX MOHATHM M BEJIWYUH, pEILIaTh

CBA3aHHBIC C HUMU IMPAKTHUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, OUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LMIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIoOmab
MOBEPXHOCTU MHUpaMHIbl, NPU3MBI, KOHYyca, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIeNuIeaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IJIOCKOCTb,
Kacaromascss cgeppl, IWINHApPA, KOHYCa; YMEHHE CTPOUTb CE4YEeHUe
MHOTOTpaHHMKa, U300paXkaTb MHOTOIPAaHHHUKH, (UTYpbl U HOBEPXHOCTH
BpallleHHUs, UX CEUYEHHUS, B TOM YHCIIE C MOMOIIbIO 3JIEKTPOHHBIX CPECTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
bopMyIIMpoBaTh ONpeAeNeHus U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBaX M IMpH3HAKaX TE€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
omnpoBepraTh HX; YMEHHE NPOBOAMUTH KiacCHpUKanuioo (GUryp 1o
Pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIMMBbIE JIOTIOJHUTEIBLHBIC

MIOCTPOCHHSI
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YMeHue omnepupoBaTh MOHSATHSMHU: JBUXKEHHE B  IMPOCTPAHCTBE,
NapauleNbHBIM MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH U B TPOCTPAHCTBE,

MOBOpPOT, mpeoOpa3oBaHue MOA00US, TONOO0HBIE QUTYPHI; YMEHUE
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pacrio3HaBaTh paBHbIE M IMOJ0OHBIE (UTYpHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh FEOMETPUUECKUE OTHOLIECHUS MIPU
pElIeHNN 3a]a4; HAaXOJUThb I'€OMETPUUYECKHUE BEIMYMHBI (JUIMHA, YTOJI,
wionaab, 00bEM) MpU peuIeHUH 331a4 U3 JPYTuX Y4eOHBIX MPEAMETOB U
U3 peaJbHOM JKU3HU; YMEHHUE BBIUUCIATH T€OMETPUUYECKUE BEIMYUHBI
(nmuHA, yroi, IUIOIIAAb, OOBEM, IUIOIIAAh MOBEPXHOCTH), HCHOJIb3Ys
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHWCIIE: IUIOMIAAb MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYca, LHWIMHIpA, Iouiaab cdepsl; 00bEM Kyoda,
IPSIMOYTOJIbHOTO  NapajlieNieNunea, HTUPaMUAbl, MPU3MbIL, LMIUHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTh OTHOLICHHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

YMeHue ONCpUPOBATh NOHATUAMU: MPAMOYTOJIBHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPpOU3BCACHHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa IIO 633H0y,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOp,Z[HHaTHLIﬁ METOL

AJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3a/la4 JpYyTux y‘~I€6HI)IX npeamMcToOB
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YMmenune BI)I6I/IpaTB HO)IXO)IS[HII/Iﬁ MECTOA IJId PCIICHUA 3a/ja4r; TIOHNMMAaHHE
SHAYUMOCTH MATCMATUKH B HU3YYCHHUU TPUPOAHBIX U O6H.I€CTBCHHBIX
mponeccoB u ﬂBHGHHﬁ; YMCHHEC pacClio3HaBaTb IIPOSBIICHUEC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH IMPUMCPBI MATCMATUYCCKUX

OTKPBITHH POCCUICKON ¥ MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpu3Haku 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
1.4 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiicTBuTenpHbIe 4uCHa. ApHPMETHUECKHE ONepaluud ¢ JACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHHUS, TPABHUIa OKPYTJICHUS, TPUKHUIKA U OIICHKA
pe3yJibTaTa BBIYMCICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazarenpHbIC U TOTapUPMUYECKUE YPABHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. ONpeaenTeab MaTpUIlbl
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINN, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHMSI IOCIIE0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposATHOCTE M cTaTUCTHKA
6.1 OnuncarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



