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HNOACHHUTEJIbBHAA 3AITHCKA

[eoMeTpus ABAsSETCA OAHUM U3 0Aa30BBIX KYPCOB HA YPOBHE CPEAHEr0O OOIIETO
0o0pa3oBaHUd, TaK Kak OO€CIEUHBACT BO3MOXKHOCTE H3YYEHUSA JUCLUIUIMH
€CTECTBCHHO-HAYYHOW HAMPABICHHOCTH W TPEIMETOB TYMAHWTAPHOTO LHMKIIA.
IToCKONMBKY TOrHYE€CKOE MBILIUIEHHE, POPMUPYEMOE ITPU H3YUICHUH 00YHarOLIHMHCS
MOHATUHHBIX OCHOB T'€OMETPHH, IMPH AOKA3aTENILCTBE TEOPEM H TOCTPOCHHH
LICTIOYKH JIOTHYCCKUX YTBEPXKACHNUI TIPH PELICHUH TEOMETPUUYCCKHIX 3a4a4, YMECHHUE
BBIABUTATE W ONPOBEPraTh THNOTE3b HEMOCPEACTBEHHO MCHOJB3YIOTCA TIPH
PEIICHUH 337124 €CTECTBEHHO-HAYYHOTO 1IUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

Ilene ocBOEHUSA MporpaMMel yueOHOTro Kypea «I'eoMeTpus» Ha yriayOa€éHHOM
YPOBHE — PasBUTHE HHAUBHUAYAIBHBIX CIIOCOOHOCTEN 00YHAIOMMXCA NPH H3YUEHHH
FEOMETPUH uepe3 00ECTICUEHHE BO3MOXKHOCTH NPUOOPETEHUS M HCMONb30BAHUA
6onee ry0OKMX reOMETPUICSCKHX 3HAHUH U ACHCTBHH, CeHH(UIHBIX TCOMETPHH,
H HEOOXOAMMBIX IS YCIEMHOTO MpoheCCHOHATBHOro 00pa3oBaHus, CBA3aHHOTO C
HCTIOJIb30BAaHHEM MATEMATUKH.

[IpHOpUTETHHIMU 3aJa4aMH Kypca TEOMETPHM Ha YIIyOnEHHOM YPOBHE,
paCIIMPAIOIIMMY U YCHIHBAIOIIAMH Kypc 6a30BOTO YPOBHS, SBJIAIOTCA:

pacIiupeHue MpeACTaBICHH O FEOMETPUH KaK 4acTH MHUPOBOH KYJIBTYpPHL U
(OpMHPOBAHHE OCO3HAHHS B3aUMOCBI3U TEOMETPHH ¢ OKPY>KAIOIIUM MHPOM,

(popMUpPOBaHHE MPEACTABACHUS O TPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEHIIAX MATEeMATHYECKUX MOJENSX, TO3BOMAIOINMX OMHUCHIBATH M H3y4aTh
pa3HBIE ABICHUS OKPYKAKIIErO MUpA, 3HAHUE MOHATHIHOrO anmapaTa 1o pasaeny
«CtepeoMeTpusa» yueOHOTO Kypca r€OMETPHM,

¢opMHpOBaHHE ~ YMEHWS  BNAaJeTh  OCHOBHBIMM  TOHATHAMH O
MPOCTPAHCTBEHHBIX (UTYpPaX M WX OCHOBHBIMH CBOWCTBAMH, 3HAHHUEC TEOPEM,
bopMyn U yMEHHE WX NPUMCHSATb, YMEHHA AOKA3BIBATH TEOPEMBI U HAXOIUTH
HECTAHJAPTHHIEC CMIOCO0B! PEIICHH 3a/1aY,

(opMHpPOBAHHE YMEHUSA PACMO3HABATH HA YEPTEXKAX, MOJAENAX H B PEANBHOM
MHpPEe MHOPOTPaHHHUKH M TeNa BPAIICHHA, KOHCTPYHPOBATh TEOMETPHYECKHE
MOJEIH;

(OpMHpPOBAHHE TIOHMMAaHUS BO3MOXKHOCTH AKCHOMATHUYECKOTO MOCTPOCHHUS
MATEMATHYECKUX TCOPHi, (POPMHPOBAHHE MOHUMAHHWS POJIH AKCHOMATHKH TIPH
[IPOBEACHUH PACCYKACHMIA,

¢opMHpOBaHHE YMEHHA BIAJETH METOJAMH JOKA3aTENBCTE M AJITOPUTMOB
pEeIICHUA, YMEHUS HX IIPUMEHATD, TIPOBOAUTE A0KA3ATEILHBIC PACCYKACHHA B XOI€
pelICHUA CTEPEOMETPUUCCKHX 3aJad M 3afad ¢ MPAKTHYECKHM COICPKAHUEM,
dbopMHpOBAHHE TIPEACTABICHHA O HEOOXOAMMOCTH  JOKA3aTeNbCTB  IPH
000CHOBAaHHH MATEMATHYCCKUX YTBEPKACHHUH U POIM aKCHOMATHKH B TIPOBEICHUH
JETYKTUBHBIX PaCCy>XACHUI;



Pa3BUTHE M  COBEPIICHCTBOBAHWUE HHTEIICKTYAIbHBIX M TBOPYECKHX
CIOCOOHOCTEH O0y4YalOmMUXCA, NO3HABATENBHON aKTUBHOCTH, UCCIIEA0BATENBCKHX
YMEHMIA, KPUTUUHOCTH MBILLICHUS, HHTEPECA K N3YUEHUEO TEOMETPHH,

(¢opMupoBaHUe (PYHKINOHANBHON TPaMOTHOCTH, PENECBAHTHONH TE€OMETPHH:
YMEHHA Pacmo3HaBaTh MNPOSBICHUA TIEOMETPHUECKHX TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pEeabHBIX KM3HEHHBIX CUTYaUHUAX W TPH W3YUYEHUH APYTUX
yueOHBIX TPEAMETOB, MPOSABICHHS 3aBHCUMOCTEHf M  3aKOHOMEPHOCTEHA,
MOZETUPOBAHUA PEATbHBIX CHTYaUH#, HCCICAOBAHUS IMOCTPOCHHBIX MOICIEH,
HHTCPIPETALNHN MOTYICHHBIX PE3YIBTATOB.

OCHOBHBIMH COACPYKATEIIBHBIMUA JTUHUAMH yUeOHOro Kypca «I'eoMeTpus» B
10-11 «xmaccax spiuatorcsa: «IIpsaMble M I[IOCKOCTH B MPOCTPAHCTBEY,
«MHororpasHukn», «Tema  BpameHus», «BeKTOpel M KOOPAMHATHL B
MPOCTPAHCTBEY, «[BHOKEHUS B POCTPAHCTREY.

ChopmymuposanHoe Bo DPI'OC COO TpeboBaHHE «YMETH OMEPUPOBATH
MOHATUAMIY, PEJICBAHTHBIMH T€OMETPUH HA YIITyOInEHHOM ypoBHE 00yucHuA B 10—
11 wraccax, OTHOCHTCA KO BCEM COIACPXKATCIBHBIM JIMHUAM YYeOHOTO Kypcea, a
$OpMUpPOBAHUE  JIOTMYECKHX YMCHUN  pacOpenensercs HE TONBKO 0
COJEPIKaTeNIbHBIM JIMHUAM, HO M Mo rogaMm obyuenud. Cogeprkanue odpa3zoBaHuA,
COOTBETCTBYIOLLEE MPEAMCTHEIM pe3yabTaraM OocBoeHus DepepanvHoi paboucii
MPOTpaMMBl, PaCHOpEeAcNEéHHBIM [0 rofaM OOY4YeHHs, CTPYKTYPHPOBAHO TaKHM
00pa3oM, YTOOBI KO BCEM OCHOBHBIM, PHHIMITHAIBHBIM BOMPOCAM 00YYarOIIHeCs
ofpaliaiuck HEOJHOKPATHO. 3TO MO3BONAET OPraHU30BaTh  OBJAJACHUE
rEOMETPUYECKUMH MOHATHAMHI M HaBBIKAMH [TOCIEA0BATENBHO U MOCTYNATENBHO, C
COOMEOICHUEM NPHUHIIUMA IPEEMCTBEHHOCTH, A HOBBIE 3HAHHUS BKJIIOYATH B OOLIYIO
CHCTEMY T€OMETPHYCCKUX MPEACTABICHUN 00yJalolwuxcs, pacmpss U yriryonss
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIC CBA3M.

[lepexon K H3YHECHUIO TCOMETPHH HA YIITyOIIEHHOM YPOBHE TIO3BOJIACT:

cozgare ychoBuA  mnA  guddepeHumaumu  oOyueHHA, MOCTPOCHUS
HHAUBHUYAIBHEIX  00pa30BaTe€NbHBIX MpOrpaMM, OOECIEUYHUTh YIIYONEHHOE
M3YYEHHE TEOMETPHH KaK COCTaBIAOIICH yueOHOro mpeamera « MareMaTukay,

NOJATOTOBUTE O0YYAIOLMXCA K TNPOJO/DKCHUI0 H3YUEHHs MATEMATHKU C
yuéroM BbIOOpa Oynyniel mpodeccuu, obecneunBas NPEEMCTBEHHOCTh MEXIY
O01IMM U MPOPeCCHOHATBHBIM 00Pa30BAHUEM.

Ha wu3yuenme yuebHOro kypca «I'eoMeTpus» Ha YIIyOIEHHOM YpPOBHE
oreoauTcs 204 yaca: B 10 knmacce — 102 yaca (3 yaca B Heaenw0), B 11 knacce — 102
qaca (3 yaca B HEJEIIO).



COIAEPXAHUE OBYYEHHUA
10 KITACC

IIpsMBbIe H IVIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE MOHATHA  cTepeoMeTpud. Touyka, mOpaAMad, IJIOCKOCTb,
npocTpancTBO. l[loHATHE 00 aAKCHOMATHYECKOM MMOCTPOCHUH CTCPEOMETPHH:
AKCHOMEI CTEPEOMETPHH U CIICACTBUA U3 HUX.

B3auMHOe pacnoioXKeHHe MpIMBIX B NPOCTPAHCTBE. MEPECEKAIOIINECH,
mapaUieNbHBIE W CKpellUBalOIuecs npsamele. [IpuU3HAKH CKPEIMBAFOIIHXCS
npaMbIX. [1apannenbHOCTE MPAMBIX U INIOCKOCTEH B MPOCTPAHCTBE: MAPAJLIECIIBHEIE
MpAMBIE B IPOCTPAHCTBE, MAPAJUIENBHOCTE TPEX NMPAMBIX, MAPAIETBHOCTE NPAMOIA
H TNOCKOCTU. IlapannensHOoe W LEHTPAIBHOE NPOCKTHPOBAHUE, H300pasKeHHE
¢duryp. OCHOBHBEIC CBOWCTBA NAPAJUICNBHOTO MPOCKTHpOBaHHA. M300pakeHune
buryp B napauieibHOI NPOCKUHU. YTJBl ¢ COHAMPABICHHEIMH CTOPOHAMH, YOI
MEXKIY MPAMBIMH B MPOCTPAHCTBE. 1lapamuienbHOCTh IWIOCKOCTEN: NMAPaIUICIIBHBIE
[UIOCKOCTH, CBOWCTBA MapaIeIIBHBIX [UIOCKOCTEH. IIpocreiiue
MPOCTPAHCTBEHHBIE (HUTyphl HA TIUIOCKOCTH: TETPasAp, MNapajUICIenunen,
[IOCTPOEHHE CEUYECHUIA.

[leprnes AuKyIIpHOCTh NPAMOH H IUIOCKOCTU: NEPNEHUKYIIAPHBIE NPSIMBIE B
MPOCTPAHCTBE, MpAMBIC MApaUICNBHBIE W TNEPNEHIUKYIIAPHBIE K IUIOCKOCTH,
MpU3HAK NEPNEHANKYIAPHOCTH NPAMONH U IUTOCKOCTH, TeopeMa O MNpaMoil
MEPIECHANKYIIAPHOM IUIOCKOCTH. OpToroHanbHOE IPOCKTUPOBAHHUE.
[lepneHaAUKYNIAP ¥ HAKIOHHBIE. PACCTOAHUE OT TOYKU A0 IUIOCKOCTH, PACCTOAHUE
OT MPAMO#H IO IUIOCKOCTH, MPOEKLHs PUIYPBI HA IUIOCKOCTE. [lepnenaAnKyIapHOCT
[UIOCKOCTEH. MPU3HAK MEPNICHAUKYJIAPHOCTH ABYX IUIOCKOCTEH. Teopema 0 Tpéx
MEePHEHAUKYIAPAX.

YIriel B OPOCTPAHCTBE: YrOJ MEXKAY NPAMOH M IUIOCKOCTBIO, JABYTPAHHBIMA
YroJI, JIMHEHHBIA YyroJ ABYTPaHHOIrO yria. TpéXrpaHHblii U MHOTOTPAHHBIE YIJIBL.
CBOJiCTBA ILUTOCKUX YITIOB MHOTOIPaHHOro yrina. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIJIOB TPEXTPAHHOTO YIia. TeopeMbl KOCHHYCOB M CHHYCOB /IS TPEXTPAHHOTO YIJIa.

MHororpaHHiuKH

Buabl MHOTOTPaHHHKOB, pa3BEPTKa MHOrOrpaHHuka. Ilpusma: n-yrojpbHas
mpu3Ma, MpsAMas i HAKIIOHHAS MPU3MBI, OOKOBas W MOJIHAA MOBEPXHOCTD IMPU3MEIL.
ITapannenenunen, npaMOYTOIBHEBIN MAPALTENICIMUIIC U €ro CBOMCTBa. KpaTuaiine
MyTH Ha TIOBEPXHOCTH MHororpaHHuka. Teopema Diinepa. IIpocTtpaHcTBeHHAs
teopema [Iudaropa. ITupamuaa: n-yronbHas NUpaMHuia, MPABIIbHAA U yCCUEHHASA
mupaMuabl.  CpoiicTBa péOep M OOKOBBIX [IPaHEH MNPaBWIBLHOW MHPaMHABL
[TpaBuBHBIE MHOTOTPAHHUKHW. TpPaBWIbHAS TpPU3Ma U MpaBWIbHAA MHPAMUAA,



MpaBUIBHAs TPEYroNbHAs MHpaMU/A U MPAaBUIBHBIH TeTpasxap, Ky0. [Ipeacrasnenue
O MpaBUJIBHBIX MHOTOTPAHHHUKAX: OKTAIP, AOACKASAP U HKOCABAP.

BelyucneHue 37€MEHTOB MHOTLOIPAaHHUKOB: pé0pa, AMAroHaNd, YIVIBL
[Tmomaae OOKOBOH MOBEPXHOCTH M IMOMHOH NOBEPXHOCTH MPSIMOH TNPU3MBEI,
IOk OCHOBAHHH, TeopeMa 0 OOKOBOH NOBEPXHOCTH MpAMOH mpu3Msl. [Tnomans
OOKOBOH IOBEPXHOCTH W IOBEPXHOCTH I[PABUIIBHON IHpaMHIBL, TEOpeMa O
[UIOIIAAHN YCCYEHHON NHPAMHIBL.

CuMmMeTpus B TNIPOCTPAHCTBE. DJIEMEHTHI CHMMETPHH  IIPAaBHIIBHBIX
MHOTOTPAHHUKOB. CHMMETPHS B IIPAaBIJIBHOM MHOTOIDAHHHKE. CHMMETPHA
Mapavicienunesa, CHMMETPHS [PABHIIBHBIX IIPH3M, CHMMETPHA IPABHIILHOM
MHPaAMHUJIBI.

BexTopbl H KOOPAHHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOH BEKTOp, IMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHCAPHBIC, COHAMPABJICHHBIC M MPOTHBOIMOJIOXKHO
HAIPABJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. [IEHCTBHA ¢ BEKTOPAMU: CIIOKEHHE
H BBIYHTAHHE BCKTOPOB, CYMMa HECKOJBKMX BCKTOPOB, YMHO)KCHHE BEKTOPa Ha
qnciio. CBOHCTBA CIIOXKEHHs BEKTOPOB. CBONCTBA YMHOKEHUS BEKTOPA HA YUCIIO.
IloHdruHe KOMIIAHAPHBIE BEKTOPHL. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapaymenenunena. TeopemMa o padIoKCHHH BEKTOpa MO TPEM
HEKOMIUTAHAPHBEIM ~ BekTopaM.  IIpaMoyrojieHas  CHCTEMa  KOODAMHAT B
npoctpadcTse. KoopauHatel BekTopa. CBA3b MEXAY KOOPAHHATAMH BEKTOPA H
KOOPDAMHATAMU TOYEK. YTOJN Mexay BekTopaMd. CKanipHOe TpPOH3BEACHHE
BEKTOPOB.

11 KIIACC

Tesa BpalueHus

[ToHATHS: UMIMHOPHYECKAs TOBEPXHOCTb, KOHMYECKAsA MOBEPXHOCTH,
cepuueckas MOBEPXHOCTb, oOpasyrolue mMmopepxHocTeil. Tema BpamueHus:
LIMTHHAP, KOHYC, YCEUEHHBII KOHYC, cdepa, Wap. B3anMHoe pacnonoskeHne cepol
H TUIOCKOCTH, KacaTeNbHas MIOCKOCTh K cdepe. M300pakeHue Ten BpalleHus Ha
MI0CKOCTH. PasBépTka UIHHApa H KoHyca. CUMMeTpHs cdephl U mapa.

O6béM. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 o00BéEME
MPAMOYIOJIBHOTO TIApaJUleNienunesa U cieacTBus w3 Heé. OOBEM MpAMOH H
HAKJIOHHOW TIPH3MEI, WJIMHAPA, MHPAMUALL U KOoHyca. OOBEM 1mapa H 1apoBOro
CErMEHTA.

KomOuHaumm Ten BpamleHHs W MHOTOrPaHHWKOB. Ilpu3ma, BhOWcaHHas B
NWIMHAP, ONHCAHHAd OKoNo wuiauHApa. Ilepecedyenue cdepel W 1wapa ¢
mockocTelo. Kacanne mapa u cdepsl miockocTero. [IoHATHE MHOTOTPAHHHKA,
OTIHCAHHOTO OKOJNO C(eprl, Ccdepbl, BIUCAHHOH B MHOTOTPAHHMK HJIH TENO
BpallCHUAL.



[Tnomane MOBEPXHOCTH LMIMH/IpPA, KOHYCA, IUIOMAAL Chepsl U €€ uYacTel.
ITomoOne B mpocTtpaHcTBe. OTHONICHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nofoOHbIX ¢uryp. IIpeodpazoBanue moaoOusa, romoretus. Pemienue 3ama4 Ha
IUIOCKOCTH ¢ UCTIONB30BAHUEM CTEPEOMETPHUECKUX METOIOB,

[TocTpoeHHE C€YeHUH MHOTOTPAHHUKOB M TEN BPALICHUS: CEYCHUS LIWIMHAPA
(mapannenbHO HW  MEPNCHAMKYJAPHO OCH), CEYCHMA KOHycCa (MapauiCIbHBIC
OCHOBAHUIO U NPOXOAALIUE YEPE3 BEPIIMHY ), CCUCHHUA [LIApa, METOABI MIOCTPOCHUA
CEUYCHHUI: METOA CJICAOB, METOA BHYTPEHHETO NMPOCKTUPOBAHHA, METOA TIEPEHOCA
CEKYIIEH IUIOCKOCTH.

BexTophbl H KOOPAHHATHI B IPOCTPAHCTRE

Bekropsl B mpocTpancTBe. Onepaiiy Hal BEKTopaMi. BEKTOPHOE YMHOKEHHUE
BEKTOpOB. (CBOIiCTBA BEKTOPHOTO YMHOXEHUsA. [IpAMoyroneHas cuCTEMa
KOOpAMHAT B MpocTpaHcTBe. KoopauHathl BekTOpa. PasnoskeHue BekTOpa IO
0aszucy. KoopauHaTHO-BEKTOPHBII METO P PEIICHUH TEOMETPUYECCKUX 3aaY.

JIBHKEeHHS B NPOCTPAHCTBE

JprkeHua npoctpancTBa. OrobpakeHud. [BH)KCHHA H PABEHCTBO QHTYD.
OOwme cBoiicTBa OBWKCHHNA. Buapl ABHKCHUH: TNapasieNbHBI  NEPEHOC,
LCHTPANBHAS CHMMETPHUSA, 3CPKAIbHAA CHMMETPHS, TOBOPOT BOKPYT MPAMOIL.
ITpeobpazopanus nogodus. Ilpsmas u chepa Bitnepa.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJ/IBTATBI

1) rpaxxaanckoe BoCIHTAHHE:

C(hOPMHPOBAHHOCTDH MPAKIAHCKOH MO3ULMK 00YUYAKOIIECTOCs KAK aKTUBHOTO M
OTBETCTBEHHOI0 YICHA POCCUICKOr0 OOLIECTBA, NPEACTABICHHE O MATEMATHYECKUX
OCHOBAaX (PYHKUMOHHUPOBAHHWS pA3NIHYHBIX CTPYKTYp, HBICHHI, MPOLEAYP
rpakaaHckoro  ofmiectBa  (BBIOOPHI, ONPOCHL W JApPYroe),  YMEHHE
B3aUMOACHCTBOBATL ¢ COLHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHM C HX
(OYHKUMSAMH H HA3HAYCHUEM

2) mMATPHOTHYECKOE BOCITHTAHHE:

Cc(hOpPMHUPOBAHHOCTE POCCHHCKON T'PayKHAHCKONW HACHTUYHOCTH, YBAKECHHA K
[POLUIOMY M HACTOALIEMY POCCUICKON MATEMATWUKH, LIEHHOCTHOE OTHOLUEHHE K
JOCTIDKCHUAM POCCHMCKUX MATEMATUKOB U POCCHICKOH MATEMATUYECCKOHN IKOJIBI,
HCTIONIL30BAHUE OSTUX MOCTHXKCHUH B JPYTHX HayKaX, TEXHONOTHAX, cdepax
3KOHOMHKH,

3) IYXOBHO-HPABCTBCHHOE BOCIIUTAHHE:

OCO3HAHUE NYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoaa, c(popMHPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHMA, 3THYECKOT(O INOBEAEHUS, CBA3AHHOTO C MPAKTUYECKUM
PUMEHEHHEM JOCTIDKEHHI HAYKH W ACATENBHOCTBIO YUEHOTO, OCO3HAHUE TAYHOTO
BKJIAJIa B IOCTPOCHUE YCTONYHUBOro OyayILIETO,

4) 3cTeTHYeCKOE BOCIIUTAHNE:

JCTETUYECKOE OTHOLICHWE K MHPY, BKIIOYAA DCTETUKY MATeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUIA, PacCyXACHUH, BOCTIPHUMYHBOCTE K
MATEMATHYECKHUM acCTIEKTaM Pa3IMYHbIX BH0B HCKYCCTBA,

5) pu3uUecKoe BOCIHTAHHE:

C()OPMUPOBAHHOCTE YMEHHWSA TNPHUMEHATH MaTeMaTHUYECKHE 3HAHUSA B
HHTEPECAX 3A0pOBOro U 0e3onacHoro 00pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3IOPOBBIO (3JOpOBOE MUTAHWE, COANAHCHPOBAHHBIN PEKUM 3aHATHI H
OTABIXA, perynapHas (Pu3H4YecKas aKTHBHOCTD), PUIHUYECCKOE COBEPIICHCTBOBAHHE
[IPH 3QHATHAX CIIOPTUBHO-03A0POBUTENIBHON JEATENBHOCTBIO,

6) TpyaoBoe BOCIIHTAHHE:

TOTOBHOCTE K TPYAY, OCO3HAHWE LICHHOCTH TPYyAOMoOHs, HMHTEpEC K
pa3muuHbBIM  cepaM  NPOPECCHOHANBHONW  ACATENBHOCTH, CBS3aHHBIM  C
MATEMATUKOW M €€ TPWIOKCHUAMH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOD
Oyaymeii mpoecCHM M pealu30BbIBATh COOCTBEHHBIE >KU3HCHHBIC [UIAHBI,
FOTOBHOCTh M CIHOCOOHOCTE K MAareMaTH4eCKOMY  OOpa3OBaHHID U



CaMO0O0pa30BaHHID HA TMNPOTHKEHHM BCEH JKU3HH, TNOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHHH NPAKTHYECKUX 33124 MaTeMAaTHYSCKOH HAMPABICHHOCTH,

7) IKOJIOTHYECKOEe BOCIIHTAHUE:

C(OPMHUPOBAHHOCTE  SKOJIOTHYECKOH  KYJIBTYPBl, TOHHMAHHE BIIUSHUSA
COLIHATBHO-3KOHOMHYECKHX MMPOLIECCOB HA COCTOSHHE MPHPOAHON U COLMATBHOM
Cpelbl, OCO3HAHUE TNIOOANIBHOIO XapaKTepa YKOMIOTHYECKUX MPOOIEM, OpUEHTALMA
HA TPUMCHCHHE MATCMATHYECKUX 3HAHUN [Jd pPEIICHUA 3agad B OOJIACTH
OKPY’KAIOIIEH Cpenpl, IUIAHUPOBAHUE IIOCTYIKOB H OLUEHKHM HX BO3MOXHEIX
MOCICACTBHHA [T OKPYKAKOLLEH CPEeabl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

C(POPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHEO Pa3BUTHs HAYKH H O0MIECTBEHHOH NPAaKTUKH, TOHUMAHNE MATEMaTHIECKOM
HAyKU KaK Cephl Y€TOBEYECKOH AEATENIBHOCTH, STAMOB €€ pa3BUTHS U 3HAYHMOCTH
JUI Pa3sBUTHA IUBWIN3ALMH, OBJIAJICHHE A3BIKOM MAaTEMaTHKH H MATEMaTHYECKOMI
KYJBTYPOH KaK CPEACTBOM [IO3HAHHS MHUPA, TOTOBHOCTE OCYILECTBIATE [IPOCKTHY O
U HCCNENOBATENBCKY IO ACATEIbHOCTE HHANBHAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/JbHBIC YHHBEPCAJIbHbIE YYeOHbIC ACiiCTBHSA

ba3oBbie JIorH4YecKHe AeHCTBHSA:

BBUBIIATE M XAPAaKTEPHU30BATH CYLICCTBEHHBIC NPHU3HAKH MAaTE€MaTHYECKUX
OOBEKTOB, TIOHATHWIA, OTHOIICHWA MEXAYy MNOHATHAMH, (POPMYyJIHPOBATH
OTIPEJENICHUA MOHATHH, YCTAHABIMBATE CYIIECCTBCHHBIN MPH3HAK KIacCU(PUKALNH,
OCHOBAHHUsA 47151 0000IIEHHS U CPABHEHUS, KPUTCPHH TPOBOAUMOTO aHAITN3A,

BOCTIDHHUMATh,  (popMynmupoBate H  Npeodpa3oBBHIBATH  CYXKOCHHUA:
YTBEPAUTENBHBIEC H OTPHLIATENIEHBIE, €AMHHYHBIE, YACTHBIE U OOLIHE, YCIIOBHEIE,

BBISBJISITE MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U NMPOTUBOPECUHS
B (aKkTax, AAHHBIX, HAOMIONCHUAX M YTBEPXKACHUSX, MPEANarath KPUTEPUH UId
BBHISIBJICHHS 3aKOHOMEPHOCTEH H MPOTUBOPEHUHIA,

AENaTh BBIBOJABI € HCHONB30BAHHEM 3aKOHOB JIOTHKHW, ACAYKTHBHBIX U
HHAYKTHBHBIX YMO3AKIIOUCHUH, YMO3AKITIOUEHHIT 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOATENBHO JOKA3ATENBCTBA MATEMATHUECKUX YTBEPKACHHUH
(IpAMBIE ¥ OT MPOTUBHOTO), BEICTPAMBATh ApPTYMEHTALUIO, TPUBOJUTE TPUMEPHL U
KOHTPIPUMEPEL, 000CHOBHIBATH COOCTBEHHEBIC CY)KACHHS U BHIBOJBI,

BHIOMpATh cmoco® pemeHns y4yeOHON 3amauM (CpaBHHBATH HECKOIBKO
BApUAHTOB PCLICHUS, BEIOUPATh HAUOOIEE MOAXOAALLHIT ¢ YUETOM CaMOCTOATENBHO
BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie HCC/1€A0BATEILCKHE ACHCTBHA:



UCIMOJIB30BAaTh BOMPOCHL KaK HCCIEAOBATEIbCKUH HHCTPYMEHT TNO3HAHUA,
(¢opMynHpOBaTE  BOMPOCH,,  (UKCHPYIOIIUE  NPOTUBOpEHHE,  NpoOaeMy,
YCTAHAB/IMBATE MCKOMOE U JNaHHOE, (JOPMHPOBATh THUMOTE3Y, apTyMEHTHPOBATH
CBOKO TO3ULIMK), MHEHHE,

NPOBOAUTE CAMOCTOATENIBHO CIUTAHUPOBAHHBIN 3KCIEPUMEHT, HCCIEA0BAHHE
0 YCTAHOBICHHIO OCOOCHHOCTEN MaTeMaTHYECKOTO OOBEKTa, ABJICHHSA, TIPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEKAY OOBbEKTaMU, IBICHUSAMH, TIPOLIECCAMH,

CaMOCTOATENBHO (POPMYJIHPOBATE OO0OOIICHUA W BBIBOABI MO PE3yJIBTaTaM
MPOBEAEHHOTO  HAONIOACHHUS, HCCIEOOBAaHHSA, OLCHUBATH  JOCTOBEPHOCTD
MOYYECHHBIX PE3YIbTATOB, BEIBOAOB 1 0000OILICHHI;

NPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE MpPOLECCA, a TAKKE BBIABUIATh
MPEANONIOKEHUS O €70 PA3BUTHH B HOBBIX YCIOBHSAX.

PaGora ¢ undopmauneii:

BBIABIATE AS(PUIMTH WHPOPMALMH, JAHHBIX, HEOOXOAUMBIX A OTBETA HA
BOIMPOC W I PELICHUS 3aa4H;

BEIOMpATh MHPOPMALMIO H3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAIIM3HPOBATD,
CHCTEMATU3UPOBATH H MHTEPIPETHPOBATH UHPOPMALINIO PA3IMYHBEIX BUAOB U (HopM
MPEACTABICHHUA,

CTPYKTYPHUPOBATh MH(POPMALHUIO, TPCACTABIATE €& B Pa3IHYHBIX (HOpMaXx,
WUTHOCTPUPOBATE IPpaduIecKu;

OLICHUBATH HAJEKHOCTD UH(POpPMAIIHH no CaMOCTOATENIBHO
chOpMYTMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHBIC YHHBEPCAJIbHbBIE YYeOHble AeiicTBUA

O0meHune;

BOCTIPUHUMATE M (POPMYJIMPOBATH CYXKACHUS B COOTBETCTBUH C YCIIOBUAMH U
LCIIAMHA 06].L16HI/I}I, SICHO, TOYHO, I'PAMOTHO BBIPA’KaThb CBOIO TOYKY 3PCHHA B YCTHEIX
U THCBMCHHBIX TCKCTAX, MOaBaTh IMOACHEHUA IO XO4y pPCIICHUSA 334a4H,
KOMMEHTHPOBATE HOJ]yIIeHHI)Iﬁ PE3YNIBLTAT,

B X0Ji¢ 00CY>KIEHHMS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMOM TEMBI,
[Ip06.HCMLI, pemaeMOﬁ 3a4a491, BBICKA3bIBATE HACH, HALCJICHHBIC HA I[MOHCK
pELIEHH, COMOCTABJIATE CBOHM CYXACHHS C CYXXACHHAMH JAPYIUX YYAaCTHHKOB
apanora, oOHApYKHBAaTh PA3IMuMe M CXOACTBO NO3MIMIL, B KOPPEKTHOH dopme
($OpMYIMPOBATH PA3HOTJIACHS, CBOH BO3PAXKCHHUS,

NPCACTaBIIATE PE3YJIbTaTbl PCHICHHA 3aJa4i, SKCIICPUMCEHTA, HCCICAOBaHHA,
MPOEKTa, CaAMOCTOATCIBHO BHIOMpATh (POPMAT BBICTYIUICHHA C YYETOM 3ajad
pPE3EHTALMU H OCOOCHHOCTEH ayAHTOPHH.

PeryasiTHBHbIC YHHBEPCAJIbHbIE Y4eOHbIe TeHCTBHS
CaMoopranmzanms:



COCTaBNATH IUIAH, AJITCOPUTM PEHICHUS 3aa49H, BEIOUPATh CIOCO0 PELICHHS C
YUETOM HMEIOIIXCSA PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
H KOPPEKTHPOBATh BAPHAHTHI PELICHUH ¢ YIETOM HOBOI HH(pOpMAaLUK.

CaMOKOHTPO/I1b, IMOLHOHANbHbIH HHTEJLIEKT:

BNAJCTh HABBHIKAMH  MO3HABATENBHOH  peQUIEKCHH KaK  OCO3HAHHS
COBEPLIAEMBIX ACHCTBUN M MBICIHTEIBHBIX MPOLIECCOB, HX PE3YJIBTATOB, BIAACTDH
cmoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJIA TPOLEcca W pe3yibTara PEIeHHs
MaTCMAaTHYECKOM 3aJa4H,

NPEaBHACTh TPYIHOCTH, KOTOPBIC MOTYT BO3HUKHYTEH NPU PELICHUH 3aJauH,
BHOCHTBH KOPPEKTHBEL B JEATEJIBHOCTD HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HalACHHBIX OIMMOO0K, BBISBJICHHBIX TPYTHOCTEHH;

OLICHHBATH COOTBETCTBHE PE3YIbTATA LIEIH U YCIIOBHAM, OOBICHATH IPHYHHEI
JOCTHXKESHUS WIH HENOCTHXKECHUS PE3YJIbTATOB AEATENBHOCTH, HAXOAUTh OMIMOKY,
J1ABaTh OLICHKY MPHOOPETEHHOMY ONBITY.

CoBMecTHAS 1eATEeIBHOCTD:

TIOHUMATh W HCIONB30BaTh NPEUMYIIECTBA KOMAHOHONH H WHAMBUIYAIBHOM
paGoTel mTpW pelwieHUuH Y4eOHBIX 3aJay, TPHHUMATH UEIb COBMECTHOI
OEATCTBHOCTH, TUIAHUPOBATH OPraHMU3ALMI0 COBMECTHON paboThl, paclpeaciaTh
BUABI paboT, JOroBapuBaThCA, 0OCYKAATH IPOLECC H pe3yybTaT padoThl, 06001IaTE
MHEHHS HECKOJIBKHX JFOAEH;

Yy4acCTBOBaTh B TPYNNOBHIX (opmax paboThl (00cyxkneHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» U HHBIE ), BRIMOJHATH CBOKO YaCTh pab0Thl M1 KOOPANHHPOBATh
CBOM JEHCTBHSA ¢ APYTHMH WICHAMH KOMaH/IbI, OLEHHBATh KAY€CTBO CBOETO BKJIAAa
B o0mmif TNpPOAYKT MO KPUTEPHUAM, COPMYIHPOBAHHBIM  YYAaCTHHKAMH
B3aUMOJCHCTBHAL.

INPEJIMETHBIE PE3YJIBTATHI

K konuy 10 knacea oOyyaromuiics HayYuTCs:

e CBOOOIAHO ONEPHPOBATE OCHOBHBIMH TIOHATHAMHU CTEPEOMETPUM MpH
PEIICHUH 3aa4 U NPOBEACHUH MaTEMATHUECKIX PacCy>KACHHIA,

+ TIPUMEHATH AKCHOMBI CTEPEOMETPHUN W CIEACTBHA M3 HHX IPU PCLICHHU
T€OMETPHYECKUX 3aa4;

+ KIAcCHGUIMPOBATH B3AUMHOE PACTIONOKCHUE MPSAMBIX B NIPOCTPAHCTBE,
IIIOCKOCTEH B IPOCTPAHCTBE, MPAMBIX H INIOCKOCTEH B IPOCTPAHCTBE,

o C¢BOOOAHO OMEPHUPOBATH MOHATUSAMH, CBA3AHHBIMH C VYIJIAMH B
NPOCTPAHCTBE. MEXAY NPAMBIMH B TIPOCTPAHCTBE, MEXKAY NPAMOH H
TITOCKOCTBIO;

¢ CBOOOAHO OMEPUPOBATH MOHATHAMH, CBA3AHHBIMH C MHOTOTPAHHUKAMM,



e CBOOOJHO pacmo3HABaTh OCHOBHBIC BHUJAB MHOTOTPAHHHUKOB (TPHU3MAa,
NHpamMua, NPAMOYTOIBHBIN Mapaenenunen, kyo),

¢ KnacCU(PUIMPOBATH  MHOTOTPAHHUKH, BBHIOMpas  OCHOBAHHMA A
Knaccu(pHKaluy,

e CBOOOAHO ONEPHUPOBATH TMOHATHUAMH, CBA3AHHBIMH ¢  CEUYCHUEM
MHOTOTPAHHHKOB TIOCKOCTBIO,

o BBIMOMHATH  TAPAICNBHOE,  LEHTPAIBHOC M OPTOrOHAIBHOE
MPOCKTHPOBAHUE (PUTYP HA TUNIOCKOCTD, BEITOJIHATE H300pakeHHs PUryp Ha
TUTOCKOCTH,

e CTPOMUTH CEYCHHS MHOTOTPAHHUKOB PA3TUYHBIMU METOHAMH, BBITOTHATEH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PHCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJT CBEPXY, COOKY, CHU3Y,

e BBIYNCIATH [JIOMIAAM  MOBEPXHOCTEH  MHOrOTPaHHUKOB  (MpHU3Ma,
NHpamMKa), FEOMETPUYECKUX TEN ¢ MPUMEHEHUEM (HOPMYIT;

o CBOOOIOHO ONMEPHPOBATH MOHATHAMHU: CUMMETPUA B TPOCTPAHCTBE, LICHTP,
OCh U [VIOCKOCTh CHMMETPHH, LIEHTP, OCh U TJIOCKOCTE CUMMETPUH QUTYPBI;

o CBOOOOHO ONMEPHPOBATH MOHATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpPAWHATAM B TIPOCTPAHCTBE,

 BBIMONHATH JCHCTBHS HAA BEKTOPAMH,

e pelIaTh 3a7a4d HA [0KA3aTEIbCTBO MATEMATUYECKHX OTHOIUCHUI H
HAXOKACHHUE TEOMETPHUECKUX BEJIUNYUH, IPUMEH S U3BECTHBIE METO/IbI TPH
PELICHUH MAaTeMaTHYECKUX 3a7a4 IMOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIO>KHOCTH,

e TNPHUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M BIEKTPOHHO-
KOMMYHHKALMOHHBIEC CUCTEMBI TIPH PEIICHUHN CTEPEOMETPHUUCCKUX 3a0a4,

e M3BIEKATh, NpeoOpa3OBHIBATE M HMHTEPIPETHPOBATH HHPOPMALHKIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (HIypax, TNPEACTABICHHYK) Ha
YEepTEXKax U PUCYHKAX,

e TPUMEHATH [OJIYYEHHBIE 3HAHWS Ha MpPAKTUKE. CpaBHHUBAaThL H
aHATN3UPOBaTh PEANIbHBIC CHTYAIlUU, MPUMEHATh U3YUCHHBIC MOHATHS B
NpoIecce TOHCKA PEUICHHS MATeMaTHUECKH  CQOpMYyJTHpPOBAHHOI
npoOaeMBbl, MOJEIHPOBATh PEAbHBIE CUTYAllMH HA S3BIKE TE€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIE MOJACTH ¢ UCTOIB30BAHUEM [EOMETPHUUCCKHX
TIOHATHET ¥ TeopeM, anmapara anreGpbl, pelaTh MPaKTHYECKHE 3aJauH,
CBS3aHHBIC C HAXOXIEHNEM F€OMETPUICCKUX BEJIMYHUH,

e WMETh MpEACTABNCHUS 00 OCHOBHBIX 3Talax pPa3BHTHUS TE€OMETPHH KAk
COCTaBHOM YacTh (pyHAAMEHTA PA3BUTHA TEXHOJIOTHIA

K koHny 11 kinacca oGygaroluiics HayduTCs:



CBOOOAHO OMEPHUPOBATh MOHATHUAMM, CBS3AHHBIMH C IMIHHAPHYECKOIA,
KOHUYECKOH U CcQEepUuecKoif TOBEPXHOCTAMH, OOBACHATh CTOCOOHI
TIOJTYUEHHS,

ONEPHPOBATH MOHATHAMH, CBI3aHHBIMHU ¢ TEJIAMH BPAILIECHHS. IHJIHHIPOM,
KOHYCOM, C(hepoHi ¥ Iapom;

pacmo3HaBaTh TeJia BpalIeHUs (IIMHOP, KOHyc, cdepa M wap) u
OOBACHATE CTIOCOOBI OJIYICHUA TEJ1 BPALLCHUA,

KJIaCCH(PUUMPOBATH B3ANMHOE PACTIONIOKEHNE C(HEePrl U TUIOCKOCTH,
BBIUMCIIATE BEIWYMHBI JIEMECHTOB MHOTOIPAHHUKOB W TEN BpAaLICHHS,
OOBEMBL M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHWKOB W TEJ BPALICHUA,
T€OMETPHYECKUX TE ¢ MPUMEHEHUEM (POPMYJI;

CBOOOIHO OMEPHPOBATH MOHATUSAMH, CBA3AHHBIMH C KOMOMHAUUAMH TEN
BpalllCHUs W MHOIOTPAaHHUKOB. MHOIOTPaHHHUK, BIUCAHHBINA B cepy U
OMUCaHHBIN 0KONO cepsl, cdepa, BOIUCaHHAS B MHOTOTPAHHUK WM TENO
BPALICHHUS;

BBIYMCITATE COOTHOIIECHUA MEKAY TUIOIIAAAME TIOBEPXHOCTEN 1 00BEMaMH
1oA0OHBIX TelI,

n300pakarb H3ydaeMmbie (HIYPHI, BBHIMOJHATE (BBIHOCHBIE) ILIOCKHE
YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUA TEN BPALLEHHA,

W3BJICKAaTh, WHTEPIPETUPOBATh M TpPeoOpa3oBBIBAThH HH(MOPMAILMK) O
NPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, NPEACTABICHHYK) Ha
YepTEKAX U PUCYHKAX;

CBOOOIHO OMEPUPOBATh MOHATHEM BEKTOP B MPOCTPAHCTRE;

BBIMTOJIHATE ONIEPALH HA BEKTOPAMHU,

3a0aBaTh [UIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPINHAT,
peLIaTh TCOMETPUYCCKHIE 3a0a4H HA BEIYMCIICHUE YTIIOB MEXKAY MPAMBIMH 1
TTOCKOCTAMH, BHIYHCIICHUE PACCTOSHUI OT TOYKH A0 TUIOCKOCTH, B LIENIOM,
Ha MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA MPH PELICHUM,
CBOOOJMHO OMEPUPOBATh TNOHATHUAMH, CBS3aHHBIMH C JBHXKEHHEM B
TPOCTPAHCTBE, 3HATH CBOICTBA IBIKEHHUIA,

BBIIOJTHATE HM300paKE€HUS MHOTOTPAaHHMKOB M TEJ BpAallleHHs IpH
TApAVICIBHOM  TEpPEeHOCe, LIEHTPANIbHOH CHMMETPHH, 3€pKanbHOM
CUMMETPHH, IPH MIOBOPOTE BOKPYT NPAMOii, mpeodpa3oBaHus moaodus;
CTPOUTH CEYECHHS MHOTOTPAHHHKOB W TeJ BpallleHUS. C€UeHUS IMIHHIpA
(mapaienbHO U NEPIICHINKYJIAPHO OCH), CCUCHHUA KOHyca (Tapajiie/ibHBIC
OCHOBAHMIO U MPOXOJAIINE YEPe3 BEPIIHHY ), CEUSHHS LIapa,
WCIIOJIB30BATh METOABI TOCTPOCHHA CEUCHHH: METOA CJIeJOB, METOX
BHYTPEHHETO TIPOSKTHPOBAHHA, METO TIEPEHOCA CEKYIICH MIOCKOCTH,



NOKA3BIBATh TEOMETPUUECKHUE YTBEPKACHHNS,
NPUMEHATh TEOMETPUYECKHE (PAKTHl IS PEHICHUS CTEPEOMETPUUYECCKHUX
3aj1a4, TPEANOIArarlyX HECKOABKO [IArOB PEIICHHd, €CIH YCIOBUS
NPUMEHEHHUS 33/1aHBI B IBHOI1 U HEABHOH (opme;

pelaTe 3aJa4d Ha J0Ka3aTebCTBO MAaTEMATHYECKUX OTHOLUEHWH U
HAXOKACHUE TEOMETPUICCKUX BETTMYHH,

IPUMEHATH MMPOTPAMMHEIE CPEIACTBA H 3JICKTPOHHO-KOMMYHUKALMOHHEBIE
CUCTEMBI IPU PELICHUH CTEPEOMETPHYCCKUX 3a4aY,

TNPUMEHATH TOTYYCHHBIC 3HAHUA HA TIPAKTUKE. CPABHUBATDH, AHATU3NPOBATH
W OLCHUBATH PEANBHBIC CHTYaUWHW, MPUMEHATh H3YYCHHBIC ITOHATHA,
TEOPEMBI, CBOIICTBA B TMPOLECCE TMOUCKA PEHICHHS MaTeMaTHYECKH
c(HOpPMYJIUPOBAHHON NPOONEMBI, MOAECTHPOBATh PEANbHBIC CUTyallHH Ha
A3BIKE€ TEOMETPHH, UCCIIEA0BATh MOCTPOSHHBIE MOJCIH ¢ UCTIOIB30BAHUEM
TeOMETPHYECKUX TIOHATHH M TEOpeM, amnapara aareOphl, pelath
NPAKTHYECKUE 3a0a4M, CBA3AHHBIC C HAXOXKACHHUEM TE€OMETPHYCCKHX
BEJIMYUH,

UMETh MPEIACTABACHUA 00 OCHOBHBIX STalmax pPa3BHTUSA T€OMETPHH Kak
COCTaRHOM YacTh GyHIAMEHTA PA3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosimuecTsBo yacos

Ne HaumeHoBaHMe pa3ae/ioB H TeM Dnexkrponnbie (uudposbie)
Kounrpoabubie | Tlpakruyeckue
n/n nporpaMmbi Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThi padoThi
1 BBenenue B crepeoMeTpuro 23 1 https://m.edsoo.rt/FOMGVRWHE
B
5 SAHMHOS PACHONOREHNC TpAMHE S 6 1 https://m edsoo.ru/SECB310PZ
NPOCTPAHCTBE
[MapannensHo 7
3 R S 8 https://m.edsoo.ru/T2ZNNAUSWK
B ITPOCTPAHCTBE
Ilepne oc
4 i HnmiymPH AR RS 2 25 https://m.edsoo.ru/7KZVSHHVO
TJIOCKOCTEH B MPOCTPAHCTBE
3 Yriel U paccTOsAHUA 16 1 https://m.edsoo.rt/AHGUTWH2F
MHuororpaHHuku 7 1 https://m.edsoo.rt/T2NNAUSWK
7 Bekrope! B npocTpaHcTBe 12 https://m.edsoo.ru/7TKZVSHHVO
ITosTOpenune, ododIIEHE U
8 TOPCHH H » 5 ) https://m.edsoo.rt/AHGUTWH2F
cUCTeMaTU3aLs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOI'PAMME




11 KITACC

HaumeHoBaHue pa3aeioB U TeM

KoaunuecTBo yacos

DaekTponHbie (LH(ppPOBLIE)

Ne n/n Konrtpoabubie | IlpakTHueckue
NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PecypChbl
paboTsi padoTsI
1 AHanuTHYECKasi TeOMETPUs 15 1 https://m.edsoo.ru/ WERSDSI4U
I1 0
2 L R i 15 1 https://m.edso0.ru/M6JO60N] 7
CHUCTEMATHU3ALIMsl 3HAHU
3 OObeéM MHOrOrpaHHHKA 17 1 https://m edsoo.ru/55KY41LVG
4 Tena Bpawenus 24 1 https://m.edsoo.ru/U20HPUS6W
I -
5 O HOREPREDCH I p0Rsu 9 1 https://m.edsoo.rt/VYIHSTERW
KPYIJIBIX T€J
6 JBuKEHUSI 5 1 https://m.edsoo.ru/54 1910WGX
I1
7 OBFQPCHNS, 0606memje " 17 2 https://m.edsoo.ru/NTYOG2APM
CHUCTeMAaTU3aLUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 g 0

I[MPOI'PAMME







INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmuecTBo uacos

KonTpoabHble

Bcero
padoThl

IIpakTHyeck
He padoThI

Jdara
H3YYeHHs

DieKTpoHHbIE UH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

OcHoBHbI€ NpaBusa
n300pakeHusi Ha pUCYHKeE
UJIOCKOCTH, MapasiesibHbIX
NpsAMBIX (OTPE3KOB), CEPEaHHbI
oTpeska

1.09-4.09

https://m.edsoo.ru/FOMGVRWHE

[TonsiTHsI CTEpEOMETPUN: TOUKA,
npsiMasi, IOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBuia u300paeHus: Ha
PHCYHKE IJIOCKOCTH,
napaJulesbHBIX MPSIMBIX
(oTpe3KoB), cepearHbl OTpe3Ka

1.09-4.09

https://m.edsoo.ru/SECB310PZ

(OS]

ITonsiTus: nepecekaroiuecs
MJIOCKOCTH, MEPECEKAOIIHECs
npsiMasi U MIOCKOCTD,
NOJyIPOCTPAHCTBO

1.09-4.09

https://m.edsoo.ru/T2ZNNAUSWK

[TousaTus: nepecexarouecs
TMJIOCKOCTH, NIePECEKArOIIHUECs
npsiMasi M MJIOCKOCTB;
MOJTYIIPOCTPAHCTBO

7.09-11.09

https://m.edsoo.ru/7KZVSHHVO

MHoOrorpaHHUKH, H300pakeHue
NpOCTENILNX

7.09-11.09

https://m.edsoo.rut/AHGUTWH2F




MPOCTPAHCTBEHHBIX QUIYD,
HECYLIECTBYIOMIHNX O0BEKTOB

MHOrorpaHHUKH, U300paKeHHe
NPOCTEHLINX
MPOCTPAHCTBEHHBIX (UTYP,
HECYLIECTBYIOINX O0ObEKTOB

7.09-11.09

https://m.edsoo.ru/S§UACES2Y

AKCHOMBI CTEPEOMETPUN U
TMepBble CIEACTBUS U3 HUX

14.09-18.09

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUH U
TIepBbIE CACACTBUA U3 HUX

14.09-18.09

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUH U
NEePBBIE CICACTBUS U3 HUX.
CriocoObl 3a1aHus MPSIMBIX 1
TUIOCKOCTEH B IIPOCTPAHCTBE.
OGo3HayeHus NPSIMbIX
IJI0CKOCTEH

14.09-18.09

https://m.edsoo.rt/AQXJXEDYR

10

H3zobparkenue cedeHuit
nHpaMublL, KyOa U MpH3MBI,
KOTOpbIE MIPOXOIAT Yepes3 ux
pébpa. U3obpaxenune
MEePECCHCHUA MOJTYYCHHBIX
mockocTeit. Packpammsanue
MOCTPOEHHBIX CEYEHUN
pPa3HbIMH LIBETAMU

21.09-25.09

https://m.edsoo.ru/EVUE9AZ7)

11

Hzobpaenue ceyeHuii
MUPaMUJIbL, KyOa U MPH3MBI,
KOTOpBIE MPOXO/IAT Yepe3 HX
pébpa. M3obpaxenue
nepecevyeH st MojyYeHHbIX

21.09-25.09

https://m.edsoo.ru/XT1IVCSWB2




rockoctei. Packpalnupanue
MOCTPOEHHBIX CEUEHUHN
Pa3HBIMH LBETAMH

12

H300paskenue ceveHmi
nHpaMuabL, Kyba U MpU3MBl,
KOTOPBIE MPOXOAAT Yepe3 Ux
pébpa. U3oOpakenue
NepeceyeH st MoNyYeHHbIX
riockocTel. PackpalunBanue
MOCTPOEHHBIX CEYEHM I
Pa3HbIMH LIBETAMU

21.09-25.09

https://m.edsoo.ru/08LAY 6GMF

13

H3o0pakenue cevennii
nupamMubl, Kyda 1 npusmel,
KOTOpBIE MPOXOAAT Yepe3 Ux
pédpa. U3obpaxenue
NEePECCHYCHNA MOJTYYCHHBIX
mI0cKoCTe. PackpammBanue
MOCTPOEHHBIX CEYEHUN
Pa3sHbIMHU IBETAMHU

28.09-2.10

https://m.edsoo.rt/EKWHLAW&4

14

Meron cienos st MOCTPOEHHUS
CeUeHU

28.09-2.10

https://m.edsoo.ru/1JOON3100

15

Meton cnenos 41 NOCTPOEHHS
ceuennii. CpolicTsa
MEePECeICHHH MPAMBIX U
MIOCKOCTEH

28.09-2.10

https://m.edsoo.ru/DDABJTC2N

16

Merton cnenos nist NOCTPOEHUS
ceuyenuii. CoiicTBa
nepecevyeHuil nNpsiMbIX U
MJIOCKOCTE M

5.10-9.10

https://m.edsoo.ru/SN3SSUSEQO




17

[TocTpoenue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha pébpax. Cosnanue
BBIHOCHBIX 4€PTEXKEH U 3aMUCh
11aroB MOCTPOECHUS

5.10-9.10

https://m.edsoo.ru/HFW6370DR

18

[TocTpoenue ceuenmii B
nupamuze, kyoe rno Tpém
To4kam Ha pébpax. Co3naHue
BBIHOCHBIX YepTesKeil U 3aMmuch
[IArOB MOCTPOEHHUSI

5.10-9.10

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceyeHuii B
nupamue, kyoe rno Tpém
Toukam Ha pébpax. Cozmanue
BBIHOCHBIX UYEPTEKEH U 3aIHCh
IIaroB MOCTPOEHUS

12.10-16.10

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenue ceuenuii B
nupamue, Kyoe 1o Tpém
ToYkam Ha pébpax. Coznanue
BBIHOCHBIX Y€PTEKEN U 3aNUCh
[IAroB MOCTPOEHUS!

12.10-16.10

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema 0 NpONOPLHOHATBHBIX
orpeskax. [Tonobue
TPEYTOJbHHUKOB

12.10-16.10

https://m.edsoo.ru/L3FYZLOLR

22

[ToBTOpEHNE NIAHUMETPUU:
Teopema Menenas. Pacuers! B
CEYEHUSIX Ha BbIHOCHBIX
yeprexax. Mcropust pazButus
MIAHUMETPUU U CTEPEOMETPHHU

19.10-23.10

https://m.edsoo.ru/TPOF3DVV 1




23

KonTponbHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenuns"

19.10-23.10

https://m.edsoo.ru/EBLE09SZ1

24

BsaumHuoe pacnonoxenue
MPSIMBIX B MPOCTPAHCTBE.
CkpemuBaomuecs npsiMble.
IIpu3HaKku CKpeLMBarOLIMX CS
npsimbix. [TapannenbHble
npsiMbie B IPOCTPAHCTBE

19.10-23.10

https://m.edsoo.ru/TYQ9QBHKY

25

Teopema o CyLIECTBOBaHUHU U
€/IMHCTBEHHOCTHU MPSIMOiA
napaaieabHON JaHHOMN NPSAMOH,
MIPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKallel Ha
JaHHOM npsimoi. Jlemma o
NepeceueHH NapaieIbHbIX
MPSMBIX TUIOCKOCTBIO

4.11-6.11

https://m.edsoo.ru/CYUQMU9K9

26

ITapannenbHOCTE TpEX MPSIMBIX.
Teopema 0 TpEX napauiesbHbIX
npsMbix. Teopema o
CKPELMBAOLIUXCSI MPSIMbIX

4.11-6.11

https://m.edsoo.ru/TRPMZB3MZ

27

[Tapannensuoe
npoektuposanue. OCHOBHbIE
CBOMCTBA MapaJIEIbHOIO
MIPOEKTHPOBAHUSL.
H3o6pasxenue pazubix Guryp B
napayieabHON MPOEKLUH

9.11-13.11

https://m.edsoo.ru/03GRSOWZV




28

LleHTpanbHas npoekuus. Yrou ¢
COHAIPABJICHHBIMH CTOPOHAMH.
Yron Mexay npsMbIMH

9.11-13.11

https://m.edsoo.ru/Z5SFPA6SHI

29

3amaun Ha OKA3aTENbCTBO U
HCCJIEIOBAHKE, CBS3AHHBIE C
pacnonox(eHneM I'lpﬂMbIX B
MPOCTPAHCTBE

9.11-13.11

https://m.edsoo.ru/7TW31COFG6

30

IToHsTHS: NapanienbHOCTh
NPsIMOI1 M TMJIOCKOCTH B
npoctpaHcTse. [IpusHak
napauIeIbHOCTH NPAMON U
rockocTu. CBoOHCTBa
NapajieIbHOCTH NMPAMON U
TIOCKOCTH

16.11-20.11

https://m.edsoo.ru/N18CU0O03L

['eomeTpuueckue 3agauu Ha
BBIUHCJIEHHE U JI0Ka3aTeNbCTBO,
CBsI3aHHBIE C NMaPAJUIETbHOCTBIO
NPSIMBIX U MJIOCKOCTEH B
MPOCTPAHCTBE

16.11-20.11

https://m.edsoo.ru/2DD9X2MQ3

32

[TocTpoenue ceuenus,
NPOXOASILIErO Yepes3 AaHHYIO
NPSMYIO Ha YePTEKE U
napaieabHOrO APYron
npaMoil. Pacuér oTHomeHui

16.11-20.11

https://m.edsoo.ru/1PO6R5839

33

[TapannenbHas npoekLus,
NPUMEHEHHE Ui OCTPOCHUS
ceueHui kyda u
napainenenunena. Cpoiicrea
rnapasiesnenunesa u npu3Mbl

23.11-27.11

https://m.edsoo.ru/930T7FLSK




34

[TapanienbHble MIOCKOCTH.
[Tpusnaku napannenbHOCTH
ABYX IUIOCKOCTEH

23.11-27.11

https://m.edsoo.ru/QFUJAHV 88

35

Teopema 0 mapannenbHOCTH U
CAHHCTBCHHOCTH IMJIOCKOCTH,
NPOXOASAIIEH Yepe3 TOUKY, He
NPUHAUIEKALLYO JAHHOMN
[JIOCKOCTU U CIEACTBHUS U3 HEE

23.11-27.11

https://m.edsoo.ru/2WG4W4XNO

36

CaoiicTBa napaienbHbIX
TUIOCKOCTEH: O MapajieibHOCTH
NPSIMBIX MepeceueHus npu
NepeceueHnt AByX
napauIeabHBIX MIOCKOCTEN
TpeTbel

30.11-4.12

https://m.edsoo.ru/3KIKV3ROG

CaoiicTBa napasienbHbIX
IUIOCKOCTE#t: 00 OTpe3kax
NapaulesIbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEKIY
napaJulebHbIMHU IJIOCKOCTSIMHU,
O NepeceYeHu  MpsMoii C ABYMsI
napasuiebHbIMU MJIOCKOCTSMU

30.11-4.12

https://m.edsoo.ru/QLA4PYRAT

[ToBTOpenue: Teopema
IMudaropa Ha mnockocTn

30.11-4.12

https://m.edsoo.ru/9VIZIWC6]

39

[ToBTOpEeHue: TPUrOHOMETPHS
NPSMOYTOJILHOTO TPEYTOJIbHUKA

7.12-11.12

https://m.edsoo.ru/Z6FNNNTSD

40

CaoiicrBa kyba u
NPSIMOYTOJIBHOTO
napaJuiesenunesaa

7.12-11.12

https://m.edsoo.ru/HYNIQ7850Q




41

BrluKcrieHre JUIHMH OTPE3KOB B
KyOe 1 mpsIMOYTOJIBHOM
napasuienenunene

7.12-11.12

https://m.edsoo.ru/FZBZVPOEC

42

[lepnenaukyasapHOCTE NPSIMON
1 minockocTu. [lpusnak
NEePHNeHANKYJIAPHOCTH NPAMOH
H TJIOCKOCTH

14.12-18.12

https://m.edsoo.ru/ISFSHOGG3

43

IleprieHAUKYISAPHOCTD MPSMOA
u riockoctH. IIpusHak
MepreHIMKYISIPHOCTH NPSMOiA
1 TJIOCKOCTH

14.12-18.12

https://m.edsoo.ru/K38BG31ZH

44

Teopema 0 CyecTBOBAHUH U
€AMHCTBEHHOCTH MPSMOIA,
MPOXOASLIEH Yepe3 TOUKY
NPOCTPAHCTBA H
NEPNEHAUKYJIAPHOH K
TJIOCKOCTH

14.12-18.12

https://m.edsoo.ru/ WFE3MTS4ES

45

ITnockocTu 1
NepreHANKYJISIPHbIE UM TpsSIMble
B MHOTOTPaHHHMKaX

21.12-25.12

https://m.edsoo.ru/OKTGKHNSI

46

ITnockoctu u
NEePIeHINKYISIPHBIE UM TPSIMbIE
B MHOTOTPaHHHKAX

21.12-25.12

https://m.edsoo.ru/SIVOAWIW3

47

[TeprieHAUKY ISP U HAKJIOHHASI.
ITocTpoenue neprneHauKyisipa
13 TOYKH Ha MPSIMYIO

21.12-25.12

https://m.edsoo.ru/KIP9L4ZCX

48

IleprieHAUKY AP U HAKJIOHHASI.
[TocTpoenne nepnenauKynspa
U3 TOYKH HA MPSIMYIO

28.12-30.12

https://m.edsoo.ru/2IIUD45PR




49

Teopema o Tpéx
NeprneHauKyIsapax (mpsamas u
oOpatHas)

28.12-30.12

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NeprneHauKyIsapax (mpsamas u
oOparHas)

11.01-15.01

https://m.edsoo.ru/IPCG564WN

51

Yron Mexny
CKPELMBAIOIIUMHUCS MPSIMbIMH

11.01-15.01

https://m.edsoo.ru/K4EHQ3E9E

52

[Tonck nepneHauKyIAPHBIX
MPSIMBIX C TOMOIIBIO
MEePIIEHAUKYISPHBIX
MJIOCKOCTEH

11.01-
15.011

https://m.edsoo.ru/EBYVPSMSI

53

OproroHanbHoe
MPOEKTUPOBaHHE

8.01-22.01

https://m.edsoo.ru/GPOZX8VHE

54

[TocTpoenne ceuenuii kyoda,
NPU3MBbI, NPABUIBHON
MUPAMUJIbI C TOMOLIBIO
OPTOrOHAIBHON MPOCKLINH

8.01-22.01

https://m.edsoo.ru/FSZMOA1AE

55

ITocTpoenne ceuennii kyda,
MPU3MBI, IPABUIBHON
MUPAMUIbI C TOMOLIBIO
OPTOrOHAJIbHON MTPOEKLIUH

8.01-22.01

https://m.edsoo.rt/TSOFUDQOOJ

56

CummeTpusi B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
IInockoctu cummerpuii B
MHOIOrpaHHUKaX

25.01-29.01

https://m.edsoo.ru/N77K7ZM8K




57

ITpusHak neprneHuKyIsspHOCTH
NPsAMON M TJIOCKOCTH KaK
CIEACTBHE CUMMETPHHU

25.01-29.01

https://m.edsoo.ru/LOE703U3V

58

[IpaBunbHBIE MHOTOTPAHHHUKH.
Pacuér paccrosHuii OT TOUKH
A0 MIOCKOCTH

25.01-29.01

https://m.edsoo.ru/Z9E166HHZ

59

[TpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKHU
J10 TJIOCKOCTH

1.02-5.02

https://m.edsoo.ru/TISUOWZTH

60

Cnocobb1 OnmyCTHTD
NEPIEHANKYJISAPbI: CUMMETPHS,
CABHUTI TOYKH I10O napannenbﬂoﬁ
npsAMOH

1.02-5.02

https://m.edsoo.ru/DHFUCBWO6

61

Cnur no HenapasuieabHOM
NpsIMON, U3MEHEHHE
paccTosiHUi

1.02-5.02

https://m.edsoo.ru/9OANVFE9E

62

KonrponbHas pabora
"B3anmHOe pacnonoxeHue
MIPSIMBIX U TJIOCKOCTEH B
pOCTPaHCTBE"

8.02-12.02

https://m.edsoo.ru/JW3SUZNNSJ

63

ITosTOpeHue: yron mexay
NPSMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPUS B
MPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB

8.02-12.02

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: YrON MEKIY
CKPELMBAO LIIUMHUCS PSMbIMH
B IPOCTPAHCTBE

8.02-12.02

https://m.edsoo.rut/WBREU9US7




65

I"'eomMeTpryECKHE METO/bI
BBIYUCIICHUS YTJIa MEXKIY
NPSMBIMH B MHOTOIPaHHHKAX

15.02-19.02

https://m.edsoo.ru/3U40237CK

66

JByrpanusiii yroa. CBoOHCTBO
JIUHEHHBIX YIJIOB ABYTPAHHOTO
yria

15.02-19.02

https://m.edsoo.ru/SH4CYFABO

67

IlepneHaukynsipHbie
ruiockocTu. CBOMCTBAa B3aMMHO
NepreHuKyJISPHBIX
MJIOCKOCTEMH

15.02-19.02

https://m.edsoo.ru/FIHM6INVD

68

[IpusHak nepneHaNKYIAPHOCTH
IJIOCKOCTEH; Teopema O npsiMoi
nepecevdeHns ABYX MIOCKOCTEH
NEePNEeHANKYIAPHBIX TPEThEl
TIOCKOCTH

22.02-26.02

https://m.edsoo.rt/FYSTMQ43F

69

IIpsiMoyromnbHbIii
napasienenunesn; Kyo;
U3MEpEeHHUsl, CBOICTBA
MPSIMOYTOJILHOTO
napasienenunena

22.02-26.02

https://m.edsoo.ru/KO9DBNDAW

70

Teopema o nuaronanu
MPSIMOYTOJIBHOTO
napaJuleNienunesaa 1 CleacTBIe
u3 Heé

1.03-5.03

https://m.edsoo.ru/E3T10AD6]

71

Crepeomerpuueckue u
MPHUKJIAHBIE 3a/1a4H,
CBSI3aHHbIE CO B3aMMHBIM
PAaCIOJIOKEHUEM MPSIMbIX U
IJIOCKOCTH

1.03-5.03

https://m.edsoo.ru/4TBYU36HZ




72

[ToBTOpEHME:
CKPELUBAIOIIHECS MPSAMBIE,
napasiie/bHble MIOCKOCTH B
CTaHJAPTHBIX MHOTOrPaHHUKAX

1.03-5.03

https://m.edsoo.ru/TL947D6WK

13

[Napa napannenbHbIX
MJIOCKOCTEH Ha

CKpPEeLMBAIO LINXCSl MPSMBbIX,
PaCCTOSIHUE MEXY
CKPELLMBAIO LLIMMHCS IPSIMBIMH
B MTPOCTBIX CUTYaLUsX

8.03-12.03

https://m.edsoo.rt/YFWZTQREN

74

Paccrosinue oT TOYKH 10
TJIOCKOCTH, PACCTOSIHUE OT
IPsIMOI 10 TIIIOCKOCTH

8.03-12.03

https://m.edsoo.ru/WSGN48EIM

75

Breruncnenune paccrosanuii
MEXKIY CKPELIHBA LIUMUCS
IPSIMBIMHU C TOMOILIBIO
NEePHEeHANKYJISIPHOMN MIOCKOCTH

15.03-19.03

https://m.edsoo.ru/SWOVIIHMD

76

TpéxrpanHelii yrou,
HEpPaBEHCTBA [UISl TPEXTPAHHBIX
yruoB. Teopema ITudaropa,
TEOPEMbl KOCHHYCOB M CHHYCOB
IUIst TPEXTPAHHOTO yriia

15.03-19.03

https://m.edsoo.ru/3XGHNLQ4J

77

DneMeHThI chepruuecKon
reOMETPHH: Te0Ie3UIEeCKHe
JIMHUH HA 3emMiie

15.03-19.03

https://m.edsoo.ru/HMVTV74CP

78

KoutponbHas pabora "Yribl n
paccTosiHus"

22.03-26.03

https://m.edsoo.ru/IRTWZ59YU




CucremMarusanus 3HaHUH

79 "MHOrorpaHHUK H €ro 1 22.03-26.03 https://m.edsoo.ri/VC3UOAK3B
JI€MEHTBI"

80 Tapansend. S onpes, 1 22.03-26.03 | https://m.edsoo.ru/J3R0247EQ
[IpaBunpHas nupamuna

81 Tlpitave. L1nava o BEKIOHHAT 1 5.04-9.04 | hitps://m.edsoo.n/INDHOOSEO
npusmel. [IpaBuneHas npusma
[Ipsamoii napannenenunen,

82 MPSIMOYTOJIbHBIH 1 5.04-9.04 https://m.edsoo.ru/L88O3LZGS
napasuieienunes, Kyo

83 BbII'IyKJIbIeivl MEERRTEERRN. 1 5.04-9.04 https://m.edsoo.ru/BATOMDU1D
Teopema Diinepa
Brinykiibie MHOrOrpaHHHUKH.

84 Teopeva Jepa. Lpasmerne 1 12.04-16.04 | https://m.edsoo.ru/QOMX9GA1S
U TIOJIyTIPaBUIIbHbIE
MHOTOIrpaHHUKH

85 Komipomuas pabom 1 12.04-16.04 https://m.edsoo.ru/3N52B3TEM
"MHuororpaHHukH"

86 i e 1 12.04-16.04 | https//m.edsoo.r/LRBSE3B09
1 B IPOCTPAHCTBE

87 CymMma BEeKTOpOB 1 19.04-23.04 https://m.edsoo.ru/MNTSX2X1 .8

88 Pasnocts BekTOpOB 1 19.04-23.04 https://m.edsoo.ru/SHBMZ 1 POH

89 [IpaBuno napannenenunena 1 19.04-23.04 https://m.edsoo.ru/XS6ANTLA2

90 YMHOKEHHE BEKTOpA HA YUCIIO 1 26.04-30.04 https://m.edsoo.ru/MJUH128LR
Pasnoxenue BekTopa rno 6asucy

91 TPEX BEKTOPOB, HE JIE)KALIHUX B 1 26.04-30.04 https://m.edsoo.r/U760IDCTG
OZHOM MJIOCKOCTH

92 CxansipHoe npousseneHue 1 26.04-30.04 https://m.edsoo.ru/JZ46VNC7 1




Bbruncienue yria Mexay

93 1 3.05-7.05 https://m.edsoo.ru/IUSI96UQP
BEKTOpPaMH B MPOCTPAHCTBE
N o

94 POEHIIHe SAEE ! 3.05-7.05 hitps://m edsoo./FIXV79TSB
BEKTOPaMH
IIpocreii

95 ke 1 3.05-7.05 hitps://m edsoo.r/JICWURNGO1
BEKTOpaMHU
IIpocTeii

96 HOTTEHE SRR 1 10.05-14.05 https://m.edsoo.ru/BEHWOELKS
BEKTOPaMH
I .

97 POFIETITES SR 1 10.05-14.05 | https://m.edsoo.r/P3WSWZZSY
BEKTOPaMHU
0606

98 © Lf,lelme RN L 1 17.05-21.05 https://m.cdsoo.rt/ECRMXSNM3
3HaHUM
0606

99 © lffeﬂue W CHETEMATHSAT 1 17.05-21.05 https://m.edsoo.ru/XXBTFP5WL
3HaHUH

100 Hrorosast KoHTpOsIbHAs paboTa 1 17.05-21.05 https://m.edsoo.ri/SFGPDWNKO

101 Hrorosast KOHTpOJIbHAsi paboTa 1 24.05-26.05 https://m.edsoo.ru/X3ZG8A6SO
00606

102 ORIERI HCRSTSMRTIa 1 24.05-26.05 https://m.edsoo.ru/93 |AWXEK 1

3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabHbie

Bcero
paboThl

IIpakTHyeckue
padoThl

Jara
H3Yy4eHHs

DJeKTpoHHbIE HH(POBBIE
o0pa3oBaTeIbHBIE PeCypPChbI

IToBTOpEHME TEMBI
"KoopauHaTs! BEKTOpa Ha
MJIOCKOCTH U B MPOCTPaHCTBE"

1.09-4.09

https://m.edsoo.ru/WERSDSI4U

IloBTOpeHuUE TEMBI
"CxansipHoe npou3BeneHHe
BEKTOpOB"

1.09-4.09

https://m.edsoo.ru/M6JO60NJ7

[ToBTOpeHue Tembl
"BblMuCIEeHNE yria MexXIy
BEKTOpPaMH B MPOCTPAHCTBE"

1.09-4.09

https://m.edsoo.ru/55KY41LVG

IToBTOpEHUE TEMBI
"VpaBHeHHe NpsMOii,
NpOXOAsLIei yepes /1Be
TOYKH"

7.09-11.09

https://m.edsoo.ru/U20HPUS6W

YpaBHEHHE MIOCKOCTH,
HOpMaJib, ypaBHEHHE
TUIOCKOCTH B OTPe3Kax

7.09-11.09

https://m.edsoo.ru/VYIHS§TERW

VY paBHEeHHE MIOCKOCTH,
HOpMaJib, YPaBHEHHE
TIOCKOCTHU B OTPE3Kax

7.09-11.09

https://m.edsoo.ru/54 1910WGX

BeKTopHoe MPOU3BEACHUEC

14.09-18.09

https://m.edsoo.ru/NTYOG2APM

JIuneiinbie HepaBeHCTBa,
JTMHEHHOE
MPOrpaMMUPOBAHHE

14.09-18.09

https://m.edsoo.ru/S4EQ7JQ8E




JIuneliHble HEpaBEHCTBA,
JIMHENHOe
MIPOrpaMMHUPOBAHHE

14.09-18.09

https://m.edsoo.ru/VPKWBB4AA

10

AHaTUTHYECKHE METOIbI
pacuéra yriia Mexany
NPSMBIMH B MHOTOTPAHHHKAX

21.09-25.09

https://m.edsoo.ru/KHI20M3PV

11

AHaIUTHYECKHE METOIBI
pacyéra yriia Mexa1y
MJIOCKOCTSIMH B
MHOTOrpaHHUKax

21.09-25.09

https://m.edsoo.ru/DDXUUAIAS

12

Dopmyna pacCTOAHUSA OT
TOYKH J10 TNIOCKOCTH B
KOOpAMHATAX

21.09-25.09

https://m.edsoo.ru/SG451UUGI

13

Haxosnenue paccTosiHui oT
TOYKH /10 TUIOCKOCTH B KyOe

28.09-2.10

https://m.edsoo.ru/§V2N4X1L3

14

Haxosxnenue paccrosiHuii oT
TOYKH /10 TIIOCKOCTH B
MPaBUJIBHON MUpamMuae

28.09-2.10

https://m.edsoo.ru/UZ15UU37F

15

Kourponbhnas pabora
"AnanuTHueckas reomeTpus”

28.09-2.10

https://m.edsoo.ru/SNGI1GHFM

16

Ceuenust MHOT'OI'PaHHUKOB!
CTaHAAPTHBIE MHOI'OI'PAHHHKH

5.10-9.10

https://m.edsoo.ru/219603NHQ

17

Ceuenus MHOT'OI'pPaHHUKOB!
METOA CJICOOB

5.10-9.10

https://m.edsoo.ru/52XG02J5B

18

Ceuenuss MHOTOrpaHHHUKOB!
CTaHAAPTHBIE TNIOCKOCTH,
nepeceveHust MPsiMbIX U
TIOCKOCTEH

5.10-9.10

https://m.edsoo.ru/CUP7TCPXQ




19

[TapauienbHble MpsiMble U
TUIOCKOCTH: MapajuieIbHbIe
ceueHus

12.10-16.10

https://m.edsoo.ru/MM69MKRDP

20

[TapannenbHbie psiMbIe U
MIJIOCKOCTH: Pacy€T
OTHOLUCHHUM

12.10-16.10

https://m.edsoo.ru/O71ROIJFI

21

[TapannenbHbie NpsiMbIe U
TUIOCKOCTH: YTJIbl MEXKAY
CKPELMBAIO IIIUMHUCS]
MPSIMbIMU

12.10-16.10

https://m.edsoo.ru/26EPTM74A

22

[lepnenaukynspHbie NpsiMbIe
Y TUTOCKOCTH: CTaHIAapPTHBIE
napbl NEPIEHAUKYIAPHbIX
MJIOCKOCTEH U MPSAMBIX,
CUMMETPHHU MHOTOTPAHHHKOB

19.10-23.10

https://m.edsoo.rt/YQUVT6VZX

23

IlepnenaukyasipHble MpsiMble
U TJIOCKOCTH: TEOPEMA O TPeX
NepreHanKyIspax

19.10-23.10

https://m.edsoo.ru/HQIN20OZJP

24

[lepnenaukynsipHbie NpsiMbIE
U TUTOCKOCTH: BBIMUCIICHUSA
JJIMH B MHOTOIPaHHHUKAX

19.10-23.10

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpenue: nuowanu
MHOTIOYTOJIbHUKOB, (hOPMYJIbl
JUIsl TIomazaei, coodpakeHus
nopodust

4.11-6.11

https://m.edsoo.ru/FDRZO9G4X

26

[TosTOpeHue: miomaau
MHOTIOYTOJIbHUKOB, (POPMYJIbI
TS TUIOIIAeH, CooOpakeHus
nopodus

4.11-6.11

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




27

IToBTOpEHHE: MIOLAIHN
MHOTOYTOJIBHUKOB, ()OPMYJIbI
IUTS TLIOLIAAeH, coOOpaskeH st
nogodus

9.11-13.11

https://m.edsoo.ru/HWHVFNLOO

28

[Inowanu ceuenuii
MHOFOFpaHHI/IKOBI maomanu
MOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, cooOpakeHus nmoaoodus

9.11-13.11

https://m.edsoo.ru/X2HRM9HD4

29

[Tnowanu ceyenuii
MHOTOIPaHHUKOB: LIOLIA/H
MOBEPXHOCTEM, pa3pe3aHus Ha
4aCTH, COOOpaKeHUs MOKo0us

9.11-13.11

https://m.edsoo.ru/S8H4ELY9N6

30

Konrponbnas pabora
"TToBTOpeHue:
MHOTOTPAHHUKH, CEUEHHS
MHOTOIPaHHHUKOB"

16.11-20.11

https://m.edsoo.ru/SSUWIWWV1

31

O6BeM Tena. O6bem
IPSIMOYTOJILHOTO
napaJuiesenurnesna

16.11-20.11

https://m.edsoo.ru/6UXGOORC9

32

3anaun 00 ynBoeHuu kyda, o
KBazparype kyda; o
TPUCEKLHH yIJIa

16.11-20.11

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpuyeckue 3a1aun,
CBsI3aHHbIE C 00BEMOM
NPSIMOYTOJIBHOTO
napasjenenunena

23.11-27.11

https://m.edsoo.ru/O0DR6H6TQS

34

le/lKJ'Ia)IHble 3aa4H,
CBA3aHHBIC C BBIMHCJIICHHEM

23.11-27.11

https://m.edsoo.ru/OSHTIOT1G




00bEMa NpsSIMOYTOJIbHOTO
napaJuieenunena

35

OO0BEM npAMOIt MPU3MBI

23.11-27.11

https://m.edsoo.ru/8AILOYHYJ

36

CrepeomerpHrueckue 3ajauu,
CBSI3aHHbIE C BHIYMCICHUEM
00bEMOB NMPSIMOI MPU3MBbI

30.11-4.12

https://m.edsoo.ru/1D8HV34A9

37

IlpuknanHble 3a1a4u,
CBSI3aHHBIE C 0OBEMOM
IPSIMON NPU3MBI

30.11-4.12

https://m.edsoo.ru/QIY C4F8IU

Brruncnenne 06béMOB Ten ¢
MMOMOLIBI ONPEREeIEHHOrO
unrerpana. Oobém
HAKJIOHHOM MPU3MBI

30.11-4.12

https://m.edsoo.ru/ON585060H

Boruucienne o6EMOB Te C
IMOMOLIBIO OIPEACIEHHOIO
nHTerpana. Oobém nupamubl

7.12-11.12

https://m.edsoo.ru/2CILCMK &N

40

Dopmyna 0ObEMa THPAMHIBL.
OtHowenue 00beMoB
MUpaMH] C OOLIUM YTJIOM

7.12-11.12

https://m.edsoo.ru/AL3PODCYE

41

Dopmyiia 00bEMA MUPAMH/IBL.
OrtHoenue oObeMoB
MMpaMK ¢ OOLIMM YTJIOM

7.12-11.12

https://m.edsoo.ru/3GOOAJRNY

42

CrepeomeTrpuueckue 3a1a4uu,
CBSI3aHHBIE ¢ 0OBEMAMU
HAKJIOHHON MPH3MbI

14.12-18.12

https://m.edsoo.ru/7TRSRHWO7

43

CrepeomeTrpuueckue 3agauu,
CBsI3aHHBIE C O0BEMaMU
MHPAMHJIBI

14.12-18.12

https://m.edsoo.ru/SF480DTS6




44

ITpuKajHble 3a/1a4H M0 TeMe
"O0BéMmbI TENT", CBSI3aHHBIE C
00BEMOM HAKJIOHHOH MPU3MBI

14.12-18.12

https://m.edso0o0.ru/9SF6OYYVX

45

[TpuknanHeie 3a0a4n MO TEME
"O0BémbI TEN", CBSI3aHHBIE C
00BEMOM MHUPAMHIBI

21.12-25.12

https://m.edsoo.ru/Z4MZ27RMY

46

IIpumeHeHHe 00BEMOB.
Brruucnenue paccrosHus 10
TUJIOCKOCTH

21.12-25.12

https://m.edsoo.ru/I39CX0O3CP

47

Konrponbhas padora "O0ném
MHOTOrpaHHHKA"

21.12-25.12

https://m.edsoo.ru/XNWZSSJ7P

48

Hununapuyeckas
TMIOBEPXHOCTB, 00pasyromuue
LMTMHAPUYECKOM
MOBEPXHOCTH

28.12-30.12

https://m.edsoo.ru/7DHKEHEG6

49

Hynunap. Hpsimoii kpyroeoii
e ap. [nomane
MOBEPXHOCTH LHJIMHAPA

28.12-30.12

https://m.edsoo.ru/MAVW4KY55

50

Konunueckas moBepxHOCTD,
o0pasyrorie KOHUYECKOi
nosepxHoctu. Konyc

11.01-15.01

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KOHYCa IJIOCKOCTBIO,
napannenbﬂoﬁ IMJIOCKOCTH
OCHOBaHUA

11.01-15.01

https://m.edsoo.ru/EQOVSHALSL

52

YceuéHHbI KOHYC.
H300pakeHne KOHyCOB U
YCEYEHHBIX KOHYCOB

11.01-
15.011

https://m.edsoo.ru/9VKWVDCTE




53

ITnowanes 60x0BOI
MOBEPXHOCTH H MOJTHON
MOBEPXHOCTH KOHYyCa

8.01-22.01

https://m.edsoo.ru/AWKB9E4ANE

54

ITnomans 6oxoBOIH
MOBEPXHOCTH U MOJIHON
MIOBEPXHOCTH KOHYCa

8.01-22.01

https://m.edsoo.ru/SNF4UE3K]J

33

CrepeomeTrpuueckue 3a1a4u
Ha JI0Ka3aTelbCTBO U
BbIYHCIIEHHE, TOCTPOSHUEM
CeYEeHUI UMIMHAPA, KOHYCa

8.01-22.01

https://m.edsoo.ru/QZVHSEXL9

56

Crepeomerpuueckue 3a1a4n
Ha 10Ka3aTeabCTBO U
BBIUUCJICHHE, TOCTPOCHUEM
CEUEHMH LMIMHApPA, KOHyCca

25.01-29.01

https://m.edsoo.ru/AKF6PW62W

57

IIpuknanHble 3a1auu,
CBsI3aHHbIE C LIMJIMHAPOM

25.01-29.01

https://m.edsoo.ru/3429ZLHTS

58

HpHKJIa}]HbIe 3aJ1a4H,
CBA3aHHBIC C HUJIUHAPOM

25.01-29.01

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u wap

1.02-5.02

https://m.edsoo.ru/W1TVKAJOR

60

IMepeceuenue chepsl U mapa ¢
rockocThro. Kacanue mapa u
cdepbl MIOCKOCThIO. Bua u
n3o0pakeHue mapa

1.02-5.02

https://m.edsoo.ru/JFENBS5ZS0

61

ITepeceuenne chepor u apa ¢
mnockocTeio. Kacanue mapa u
ceps! MIOCKOCTHIO. Bua u
n300pakeHue mapa

1.02-5.02

https://m.edsoo.ru/M6WK9K950




62

YpasHenue chepsl. [Tnomanb
cepsl u e€ vacreit

8.02-12.02

https://m.edsoo.ru/U8G24BO8SH

63

Cummetpus chepel u mapa

8.02-12.02

https://m.edsoo.ru/6E6GX0YJS

64

CrepeomerpHrueckue 3aa4u
Ha J10Ka3aTeIbCTBO U
BBIYHCIIEHHE, CBSI3aHHbIE CO
cdepoii u mapom,
MOCTPOEHUEM UX CEUEHUM
TUJIOCKOCTBIO

8.02-12.02

https://m.edsoo.ru/MSYBPKH7R

65

Crepeomerprueckne 3a1a4n
Ha JI0Ka3aTeIbCTBO U
BBIYHCJICHHE, CBA3AHHBIE CO
cepoii u mapom,
MOCTPOEHHUEM UX CEUEHUI
TIOCKOCTBIO

15.02-19.02

https://m.edsoo.ru/MXRDTK72T

66

IIpuknanHble 3a1aum,
cBsi3aHHbIe cO chepoii n
1apom

15.02-19.02

https://m.edsoo.ru/XWS5LI7A9]

67

IToBTOpEHUE: OKPYKHOCTDL HA
MIOCKOCTH, BBIYUCIICHHS B
OKPY2KHOCTH, CTAHAAPTHBIE
nopodus

15.02-19.02

https://m.edsoo.ru/EJ2QDAVE]

68

PaznuuHbie KOM6I/lHaLlHI/l T
Bpall€Huss H MHOIrOrpaHHMKOB

22.02-26.02

https://m.edsoo.ru/LE7933LXX

69

3anaun no reme "Tena u
TOBEPXHOCTH BpallleHus"

22.02-26.02

https://m.edsoo.ru/PHHLCG34E

70

3anauu no teme "Tena n
MOBEPXHOCTH BpaleHus"

1.03-5.03

https://m.edsoo.ru/22WPBLTP9




71

KonrposnbHas pabora "Tena u
MOBEPXHOCTH BpaIlEeHUs"

1.03-5.03

https://m.edsoo.ru/33W222M63

72

O6ném unnunapa. Teopema
00 00BéMe mpsIMOTro
LMTHHAPA

1.03-5.03

https://m.edsoo.ru/1ZN2S6ZMO

73

Boruucnenne 06bEMOB Te ©
MOMOILIBIO OIPEAEIEHHOIO
uHTerpana. O0bém KoHyca

8.03-12.03

https://m.edsoo.ru/ACTOMFMVF

74

ITnowmanu OOKOBON U MOIHOM
MOBEPXHOCTH KOHYyCa

8.03-12.03

https://m.edsoo.ru/ZYTK7P8B1

75

Crepeomerpuueckue 3amauu,
CBSI3AHHBIE C BHIMHCIICHUEM
00BEMOB LIMITMH/IPA, KOHYCa

15.03-19.03

https://m.edsoo.ru/709VIYPSC

76

IIpuknanHbie 3a1a4M 110 TEME
"OOBEMBI U TUIOLIAN
nosepxHocreii Ten"

15.03-19.03

https://m.edsoo.ru/QXEAIGPVB

77

O0BéM 1apa u WapoBoro
cextopa. Teopema 06 0Obéme
mapa. [lnomans cdhepsr.
CrepeomeTrpuueckue 3agauu,
CBsI3BaHHBIC C BBIYUCIICHUCM
00BEMOB 11apa, apoBOro
CerMeHTa M I1apoBOro
cexkTopa

15.03-19.03

https://m.edsoo.ru/VNV6ONBVZX

78

IMpuKknagHbie 3aa4H M0 TeMe
"O0BbEMBI TEN", CBSA3aHHbBIE C
00BEMOM LLIApA ¥ TJIOLIABI0
cepbr. COOTHOLIEHUS MEKAY

22.03-26.03

https://m.edsoo.ru/EZHIGRUE]




MIOLIAAIMK TTOBEPXHOCTEN
00béMaMu NOKOOHBIX TEN

79

[TonoOubie Tena B
npoctpancTee. M3menenue
00béma npu noxooHH.
CrepeomeTpuyeckue 3amaun,
CBSI3aHHbIE C BHIYUCICHUEM
00BEMOB TeJl U TUIOLIAeH
MOBEPXHOCTEI

22.03-26.03

https://m.edsoo.ru/H24I188MKQ

80

KonrponbHas pabora
"TTnowaam NoBEPXHOCTU U
00BEMBI KPYTIIBIX TeN"

22.03-26.03

https://m.edsoo.ru/73UODGNYR

81

JIBM>KeHHS MPOCTPAHCTBA.
OTtobpaxenus. J{puxenus u
pasencTBo Guryp. OOmue
CBOMCTBA ABHIKEHHI

5.04-9.04

https://m.edsoo.ru/RXJ4YW6NA

82

Bunpl IBUKEHUI:
napaJuiesibHbIi nepeHoc,
LEHTpaJIbHasi CHAMMETPHSI,
3epKajibHasi CHMMETPUS,
MOBOPOT BOKPYT MPSIMOiA

5.04-9.04

https://m.edsoo.ru/ZSUA7INTX

83

[IpeobpazoBanus nogodusi.
[Tpsimas u cdhepa Diinepa

5.04-9.04

https://m.edsoo.ru/AIPU2WOAX

84

l"eomerpmecme 3aja4yy Ha
NPUMEHEHHUE NBHIKEHUS

12.04-16.04

https://m.edsoo.ru/KFDHOMGKZ

85

Konrponbhas pabora
"BekTopbl B mpocTpaHcTBe"

12.04-16.04

https://m.edsoo.ru/4F52B11KK




86

O6o0wmaroiee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 xnaccos,
CHUCTEeMaTH3aLUs 3HAHUH:
"ITapannenbHOCTb NPAMBIX U
IUIOCKOCTE# B IPOCTpaHCTBE"

12.04-16.04

https://m.edsoo.ru/IHVB2NZH9

87

Ob6o0bwmaroiee nosropenue 11
MOHATHI U METOIOB Kypca
reomeTpuu 10—11 knaccos,
cucTeMarTu3alus 3HaHUi:
"BekTopsl B npocTpaHcTae”

19.04-23.04

https://m.edsoo.ru/AQEFPERJ0

88

Ob6obwatomee nosroperue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 xnaccos,
CHUCTEMAaTU3aL s 3HAHUH:
"BekTopsbl B mpocTpaHcTBe"

19.04-23.04

https://m.edsoo.ru/3NIJOLN63

89

O6o0maroiee nosroperue 11
MOHATUI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucTemMaTU3aLus 3HaHUM:
"O6bveM MHOrorpaHHHUKa"

19.04-23.04

https://m.edsoo.ru/B85S7VDTC

90

O6o6waromee nosropenue 11
MOHATUH U METOZIOB Kypca
reomerpuu 10-11 xnaccos,
CHUCTeMaTHU3aLUs 3HAHUI:
"O0beM MHOrorpaHHuka"

26.04-30.04

https://m.edsoo.ru/AJX4CDP5I

91

O6o0maroriee nosroperue 11
TIOHSITHI1 U METOZIOB Kypca
reomerpum 10—-11 knaccos,

26.04-30.04

https://m.edsoo.ru/H2ZABPRXO




cHCTeMaTH3aLUsl 3HAHHII:
"Ilnomany NOBEPXHOCTH U
00BEMBI KPYTIIBIX TET"

92

O6obwaromee nosropenue 11
MOHATHUH U METOAOB Kypca
reomerpuu 10-11 xnaccos,
cUCTeMaTHU3aL1sl 3HAHUI:
"TTnowaam NoBEPXHOCTU U
00BEMBI KpYTJIbIX TEN"

26.04-30.04

https://m.edsoo.ru/JGIDJSONK

93

Hrorosasi KOHTpOJIbHAs
pabora

3.05-7.05

https://m.edsoo.ru/GXZMP89GD

94

Hrorosast KOHTpOIBHAA
pabora

3.05-7.05

https://m.edsoo.ru/3J174MY 6M

95

IToBTOpenue, obobLIeHHe U
cucTeMatu3alus 3HaHUN

3.05-7.05

https://m.edsoo.ru/UI26CB4XL

96

Hcropus passutus
CTEPEOMETPUH KaK HAYKH U e€
pOJb B Pa3BUTHH
COBPEMEHHBIX HHIKEHEPHBIX
KOMIMbIOTEPHBIX TEXHOJIOTHii

10.05-14.05

https://m.edsoo.ru/IESALO6BS

97

Hcropus passurus
CTEPEOMETPHHU KAK HAYKHU U €€
pOJIb B Pa3BUTHUH
COBPEMEHHBIX UHKEHEPHBIX H
KOMIIBFOTEPHBIX TEXHOJIOI Ui

10.05-14.05

https://m.edsoo.ru/8ZKNMYF03

98

Hcropus passutusi
CTEPEOMETPUHU KaK HAYKU U €€
pOJb B Pa3BUTUH

17.05-21.05

https://m.edsoo.ru/4 1 X3XKQOG




COBPEMEHHBIX HHKEHEPHBIX H
KOMIbIOTEPHBIX TEXHOJOTUH

99

Hcropus passutus
CTEPEOMETPHUH KaK HAYKH U €€
pOJib B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOI M

17.05-21.05

https://m.edsoo.ru/4APGHOJYAH

100

Ucropus pazsutus
CTEPEOMETPHH KaK HAYKH U €€
pOJIb B pa3BUTUH
COBPEMEHHBIX UHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHii

17.05-21.05

https://m.edsoo.ru/GEJCO734F

101

Hcropus pazsurus
CTEPEOMETPHH KaK HAYKH U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX UHIKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOI Uit

24.05-26.05

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passurtus
CTEPEOMETPUU KaK HAYKHU U €€
pOJIb B Pa3BUTHH
COBPEMEHHBIX MHIKEHEPHBIX U
KOMIMBIOTEPHBIX TEXHOJIOTHI

24.05-26.05

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBEpPsieMOoro
pesyabrara

7

IIpoBepsiembie npeaMeTHBbIE Pe3yJbTATBI 0CBOCHHSI OCHOBHOH
0o0pa3oBaTeIbHOH MPOrpamMMbl CpeAHero 00uero 00pa3oBaHust

["'eomerpust

7.1

Ol'lepI/IpOBaTb MOHATHAMU: TOYKA, NpsAMasi, MiIOCKOCTh

72

IIpuMeHATb aKCHOMBI CTEPEOMETPUM U CIAEACTBHUA U3 HUX NMPH pPELICHHU
reéOMEeTPUYECKHUX 3a1a4

73

OnepupoBaTh MNOHSATUSAMH: MapajUIENbHOCTL U MEPNEHIUKYJISPHOCTD
NPSIMBIX U MJIOCKOCTEH

74

KnaccuduuupoBars B3aMMHOE PacroioKeHHe MPSIMbIX U TJIOCKOCTeH B
HPOCTPAHCTBE

1.5

OnepupoBaTh MOHATUAMH: ABYTPAHHBIN YroJ, 'PaHU JBYTPAHHOIO yria,
pebpo ABYrpaHHOTO yriia, TMHEHHBIH yroj ABYTPaHHOrO yIja, rpagycHast
Mepa ByrpaHHOro yria

7.6

OnepupoBarbh MOHATUAMU: MHOTOIPAaHHMK, BBIMYKJIBIH W HEBBIMYKIIbIi
MHOT'OIPaHHUK, 3JIEMEHThI MHOTOIPaHHHUKA, MPABUJIBbHBI MHOTOTPAHHHUK

4

PacniozHaBaTh OCHOBHBIE BH/IBI MHOTOTPAHHHKOB (MUpamMuga, MpHU3Ma,
NPsSMOYTONIbHBIN Napanaenenunen, kyo)

7.8

KnaccupuumpoBaTh  MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHUS  JUIs
knaccupukanuyu  (BBIIYKJIbIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
NpaBUIbHbIE MHOTOTPAHHHKH, TPSIMble M  HAKJIOHHBIE TMPU3MBI,
napasuienenunesbl)

1.9

Ol'lepl/lpOBaTb IMOHATHAMM CeKyI1uas NJIOCKOCTD, CEUYCHHE
MHOI'OI'PaHHHUKOB

7.10

OObsACHATL  NPUHLMMBI  TOCTPOGHHMS  CEYEHMH  MHOTOTPAaHHUKOB,
UCTONB3Ysl METOM CJIEI0B

7.11

CtpouTth ce4yeHHMST MHOTOTPAHHMKOB METOAOM CJEO0B, BbIMOIHATD
(BBIHOCHBIE) TIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (GuUryp:
BHJl CBEPXY, COOKY, CHU3Y

712

Pemath 3a71aun Ha HAXOJXKJI€HHE TEOMETPUUYECKUX BEIMYMH 10 oOpasuam
WIH aIrOPUTMaM, MPUMEHSS H3BECTHLIE AHAJIUTUYECKHE METOMAbI TP
PELIEHUH CTaHJAapPTHBIX MaTeMaTHYeCKHX 3ajJady Ha BbIYHUCIEHHE
pPacCTOAHUI MEXKAY ABYMS TOYKAMM, OT TOUKH OO MPSMOH, OT TOYKHUAO
MJIOCKOCTH, MEKAY CKPELIMBAKOLIUMHUCS MPSMBIMU

7.13

Pewatp 3a1a4u Ha HaXoXKJIEHUE FrCOMETPHUYECCKHUX BEJIIMYHUH I10 06pa3uaM
WIn ajiroppyrMam, MNpHUMEHsSA H3BCCTHBIC AaHAJIUTUYCCKHE METOAbI INPH




pelleHr CTaHJapTHBIX MaTeMaTHYeCKMX 3a/la4y Ha BbIYMCJIIEHHE YIJIOB
MEXKIY CKPELIMBAIOLIMMUCS MPAMBIMU, MEXIY NPAMOH M IIOCKOCTBIO,
MEKIY MIOCKOCTSMHU, ABYTPAHHBIX YIJIOB

Berucaate 00bEMBI M IUIOLIAAM MOBEPXHOCTEl MHOTOrPaHHHKOB
(mpu3ma, nmupaMuza) ¢ NpUMeHeHHeM (OpMyJi, BEIMUCIATH COOTHOLICHUS

L4 MEKIY TJIOLIAASAMH TIOBEPXHOCTEHA, ob0béMaMu MOJO0OHBIX
MHOIOrpaHHUKOB
715 OnepupoBarbh NMOHATUSMH: CUMMETPHSI B NPOCTPAHCTBE, LEHTP, OCb U
MJIOCKOCTh CUMMETPHHM, LIEHTP, OCb U MJIOCKOCTb CUMMETPHH (PUTYPBI
W3zBnekats, mnpeoOpa3oBbIBATE M HHTEPHPETHPOBATH HHPOPMALHUIO O
7.16 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, NPEACTaBICHHYIO Ha
4YepTekKax U PUCYHKaAX
[TpuMeHsATe reoMerpuyeckue (HakThl ISl PELISHUS] CTEPEOMETPUUYECKUX
17 3ajay, MPEANoJararlMX HECKOJIbKO LIAroB PELIeHHs, €CJIU YCJIOBHs
NMPUMEHEeHHs 3a/1aHbl B IBHOU (popme
718 ITpumensiTe npocTeiiline MpOorpaMMHbIE CPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKALIMOHHbIE CUCTEMBI TP PELIEHUH CTEPEOMETPUYECKUX 3a/1a4
719 [TpuBoaAUTh MpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE H
' JKM3HH, PACMIO3HABATH MPOSBIEHHE 3aKOHOB F€OMETPUH B HCKYCCTBE
ITprMeHsTE NONyYEHHbIE 3HAHUS HA MTPAKTUKE: aHAJIU3HPOBATh PeallbHbIE
CUTYaLIUM M IPUMEHSATD U3Y4YEHHbIE MOHSATHS B MPOLIECCE MOUCKA PELIEHMHS
MaTeMaTHyeck  cHOpMyJMPOBaHHOW  MpoONeMbl,  MOJENUPOBATH
7.20 peaibHble CUTYaLMH Ha SI3bIKE IN€OMETPUM, UCCIIEN0BaThb MOCTPOEHHBIE
MOJIEJU C UCTOJIb30BaHUEM NEOMETPUYECKHX MOHATHI 1 TeopeM, armnapara
anreOphl, peuiatb NpPaKTHYECKHE 3aadyM, CBS3aHHBbIE C HAXOXKIEHHEM
reOMEeTPUYECKHX BEJIUYMH
11 KJIACC
Kon o
IlpoBepsiemMbie NpeAMeTHBIE Pe3y.JibTAThl 0CBOCHHSI OCHOBHOH
NpoBepsieMoro =
o0pa3oBaTe/IbHOH NPOrpaMmbl CpeAHero oouero o00pazoBaHus
pesyabTara
6 I"'eomeTpus
OnepupoBaTh NMOHATUAMH: LMJIHHIPUYECKAs TOBEPXHOCTh, 00pasyroiime
6.1 UUIMHAPUYECKOH MOBEPXHOCTH, LMIMHIAP, KOHUYECKas MOBEPXHOCTD,
' oOpasyroliie  KOHMYECKOH  MOBEPXHOCTH, KOHyC, cdepuueckas
MOBEPXHOCTH
6.2 Pacrnio3HaBath Tesia BpalieHus (LUIMHADP, KOHYC, cdepa u wap)
6.3 O6bAcHATD CrIOCOOBI TONTY4YEHHs TeN BPaIleHUs
6.4 KnaccuduuupoBatb B3aUMHOE PacroioykeHue cepbl U MIOCKOCTH




6.5

OnepupoBaTb TMOHATHAMM. LIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTA, INAPOBOH CJIOH, OCHOBAHHE LIAPOBOTO CJIOA, BHICOTA
IAPOBOTO CJI0sA, LIAPOBOH CEKTOP

6.6

Beruucnare o0béMBI M IUIOI@AM TOBEPXHOCTEl Tenm BpalleHus,
reOMETPHYECKHX TEJI C IPHUMEHEHHEM (popmy

6.7

OnepupoBaTb MOHATHUAMH. MHOTOTPAHHHK, BIHCaHHBIA B cdepy u
OMUCaHHBII oKkoNo cdeprl, chepa, BIHCAHHAA B MHOTOIPAHHUK WM TEJNO
BpaLleHUsA

6.8

BbMHCIATL COOTHOILEHUA MEXTY TUIOIIAAAMH MOBEPXHOCTEH H 00bEMaMU
NMOAOCOHBIX TEN

6.9

H306paxars u3ydaembie GHIypbl OT PyKH H ¢ NPUMEHEHHEM NPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BEINONHATL (BBIHOCHBIE) TUIOCKHE YEPTeXKH M3 PHCYHKOB MPOCTBIX
O00BEMHBIX (uryp: BUA CBepxy, COOKY, CHH3Y, CTPOHTb CEHYEHHS Tel
BpaLIeHHA

6.11

H3BnexkaTb, HHTEPNPETHPOBaTh H MNpeoOpa3oBBIBATE HHMOPMALUKY O
MPOCTPAHCTBEHHbIX TEOMETPUYECKHUX (PUTypax, NPEACTABIEHHYK Ha
YepTeRaAX U PHCYHKAX

6.12

[pumeHsaTe reoMeTpuyecKue (haKThl [ PEIICHHS CTEPEOMETPHUYECKUX
3afa4, MPEeAnoJyiaraloLMX HEeCKOJbKO LIAroB pelleHMsA, eCNH YCIOBHA
NpUMEHEeHHUsA 3a0aHbl B SBHOH opme

6.13

OnepupoBaTb MOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14

BbIHOJ'IHSITb IleflCT BHSI CHIQOXKEHUA BeKTOPOB, BbIUUTAHUA BeKTOpOB H
}’MHCDKCHHSI BeKTopa Ha '-!HCJ'IO, 06'bﬂCH}1T b, KaKHMH CBOﬁCT BaMH OHHU
obnagarT

6.15

HpHMeHﬁTb NpaBHUJIO MApAJNCICNHINCAA MPH CIOKCHHH BEKTOPOB

6.16

OnepupoBaTb MOHATHSAMHU. OEKAPTOBBI KOOPAHHATHI B MPOCTPAHCTBE,
BEKTOP, MOLYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAHHATBEI BEKTOpA,
yroJl MeXKOy BeKTOpaMH, CKalipHOe TMpOH3BeNEHHE BeKTOPOB,
KOJUTHHEeApHBbIE H KOMIUTAHAPHbIE BEKTOPbBI

6.17

Haxonute CymMMy BEKTOPOB M NPOMU3BEACHHE BEKTOpA Ha HHCIO, Yrol
MEX/ly BEKTOPaMH, CKaJIPHOE MPOH3BEAEHHE, PACKIIaibIBaTh BEKTOP 110
JIBYM HEKOJUIHHEAPHBIM BEKTOPaM

6.18

3apaBaTb IIOCKOCTD YPABHCHHUCM B IleKapTOBOﬁ CHCTECME KOOpOHHAT

6.19

Pemats l'lpOCTCﬁH.lHC FrCOMETPHUYCCKHE 3aaa4H HA NMPHUMCHCHHUEC BCKTOPHO-
KOOPOAHHATHOI'O METOOA

6.20

Pemate 3anauy Ha [OKA3aTEJNbCTBO MATEMATHYECKHX OTHOLIEHHMH H
HaxokOeHHe FeOMEeTPUYECKHX BeJWYMH Mo o0pasuaM HWIH aJropuTMaM,
NpUMEHAS  M3BECTHbIE  MeTOObl TMpH  pEelleHWH  CTaHIAPTHBIX
MaTeMaTHYeCKHX 3a1a4




6.21

[IpuMeHsaTE mnpocTeiiliie NpOrpaMMHbIE CPEeOCTBA M SJIEKTPOHHO-
KOMMyHI/IKalll/IOHHbIe CHCTEMBI le/l peHIeHI/IH CTepeOMeTpI/I‘-IeCKI/IX 3ama4d

6.22

IIpuBoAUTL NMPHMEPH MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPHPOAE H
KHU3HHU, PACIIO3HABATH MPOSIBJICHHE 3aKOHOB N€OMETPHH B HCKYCCTBE

6.23

IIpuMeHATH MONyYEHHbIC 3HAHHS HA MPAKTHKE: aHAJNH3UPOBaThb peasibHble
CUTYaUMH H PUMEHATb U3Y4E€HHbIE MOHATHA B MPOLECCe MONCKA peLleHUs
MaTteMaTHyeckd  cPOpMyaMpOBaHHOH  npoOieMbl,  MOIENHPOBAThH
peanbHble CUTyalMH Ha $3bIKe M€OMETPHH, HCCIENOBAaTh MOCTPOEHHbIE
MOZENH C UCTIONB30BAaHHEM FEOMETPHUECKUX MOHATHIT H TeOpeM, anmnapara
anreOpbl, pellaTh MPAKTHYECKHE 3aJayH, CBA3aHHbIE ¢ HaXOKIEeHUEM
reOMeTPUYECKUX BEJIHYHH




INPOBEPSEMBIE SJIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon

HpOBepﬂ eMbli 3JIeMeHT CoaepRaHus

['eomerpus

7.1

OcHOBHBIE TIOHATHS cTepeoMeTpun. Touka, mpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKkCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHN
U CIEACTBHS U3 HUX

12

B3auMHOoe  pacnonokeHue NpsAMBIX B MPOCTPAHCTBE.  MEPECEKAOIIUECs,
napajie/ibHble W CKpelyuBaromiuecs: rnpsiMbie.  [lapanienbHOCTh  MpsIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: MapajjielbHble TMpPsMblEe B  TPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSIMBIX, MAPAIEIbHOCTE MPSAMONW M IUIOCKOCTH. YTJbIC
COHAMNpPAaBJEHHBIMH CTOPOHAMH, YrOJ MEXKAY TMpPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTb MIOCKOCTEN: MapaijieNbHble MIOCKOCTH, CBOMCTBA MapaselbHbIX
iockocreit. [Ipocrefimume mpocTpaHCTBEeHHbIE (PUTYPbI HA IUIOCKOCTH: TETPadap,
KyO, napanienenunen, NoCTPOSHHE CeUEHU

73

[leprneHauKyIAPHOCTE MPSAMOH M IUIOCKOCTH: MEPNEHAUKYJISPHbIE TPSMbIE B
MPOCTPAHCTBE, MPsIMbIE NapauleibHble U NEPIEHNKYJISAPHbIE K MJIOCKOCTH, MPU3HAK
NEPNEeHAUKYJIAPHOCTH NMPSAMOM U IJIOCKOCTH, TEOPEMA O MPSIMOI NepPIreH ANKYJISIPHOMN
MUJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEKAY NMPSAMON U IMJIOCKOCTBIO, 1By TPAHHbIN
yroJ1, IMHEHHBIN yron AByrpaHHoro yria. [lepneHaukysip 1 HakJIOHHBIE: PaCCTOsSHUE
OT TOYKH /10 IJIOCKOCTH, PACCTOSTHUE OT MPSIMO# 110 MIOCKOCTH, MPOEKLs (PUrypsl Ha
mockocTb. IlepneHanKyIspHOCTb TUIOCKOCTEH: NPU3HAK MEPIEHINKYIAPHOCTH IBYX
ruiockoctel. Teopema o TpEX nepreHnKyspax

74

[ToHaTHe MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTbI MHOTOIPAHHHMKA, BBIMYKJbIE H
HEBBIMYK/IbIE MHOTOTPaHHHKH, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yronmpHas
Npu3Ma, 'PAHU M OCHOBAHUS TPHU3MBbI, MpPsMas M HAKJIOHHAs MPHU3MbIL, OOKOBas U
NOJIHAsA MOBEPXHOCTh Npu3Msbl. [lapannenenunen, npsMOyroibHbIH Mapaienenunes
n ero csoiicTea. [lupamuna: n-yronbHas nupamuja, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
OOKOBasi U MOJHAsA MOBEPXHOCTb MUPAMH/BbI, MPABHJIbHAS U yCEUEHHAs MUPAMHJA.
OneMeHTbl Npu3Mbl M nupaMuiabl.  [IpaBuibHbIE MHOTONPAaHHMKM: TOHSTHE
NpPaBUIbHOIO MHOTOrPaHHUKA, MpaBUIIbHAsI MpU3Ma M [paBUJIbHAs MHUPaMUAA,
MpaBWIbHAS TPEYroJbHAs MHUPaMUA U MPABUIbHBINA TeTpasap, kyO. [Ipencrasnenue
O MpPaBUJIbHBIX MHOTOrPaHHUKAaX: OKTAa3Ap, AojeKa’p M ukocadapyrue CeueHwus
MPU3MBbl U ITUPAMUIBI

7.5

CummeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOYKH, MPSMOH, MIOCKOCTH.
DneMEeHTbl  CUMMETPMM B NHPAMMUAAX, MNapajjiejenunenax, MpaBUIbHbIX
MHOTOrPaHHUKAX

7.6

BrryucneHue sJ1eMEHTOB MHOI'OIrpaHHHUKOB! pé6pa, AWaroHaiv, YrJbl. Ilnomanp
OokoBO¥ NOBEPXHOCTH U MOJIHOM NMOBEPXHOCTH HpHMOﬁ NpUusMbl, IJIOLAdb




OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsiMOi npu3Mbl. Tnowmans 60koBOM
MOBEPXHOCTH M TOBEPXHOCTH TMPABHJIBHOM MHpPaMHIbL, TeOpeMa O MJIOLAaAH
yceuénHoi nupamuel. Ilonsatue 06 06béme. O6bEM nupaMuIbl, NPH3MBI

7.7

[TonoOueie Tena B mpoctpancTse. COOTHOIIEHUS MEXKAY TUIOIIAASIMU MOBEPXHOCTEH,
o0béMamu NOKOOHBIX TeN

11 KJIACC

Kon
6

TIpoBepsieMblii 3J1eMeHT CoAepKaAHHS

I'eomerpus

6.1

IunuHeapuYeckas MOBEPXHOCTh, 00pa3yrolie HHJIUHAPHYECKOH MOBEPXHOCTH, OCh
LMJIMHAPUYECKOH noBepxHOCTH. L{unuHap: ocHoBaHusi U OOKOBasi MOBEPXHOCTb,
oOpasyrolasi ¥ 0Ch, MoLIa b OOKOBOH U MOJIHOM NMOBEPXHOCTH

6.2

Konuveckass moOBepXHOCTb, 00pa3ylouife KOHMYECKOH MOBEPXHOCTH, OChb H
BepIIMHA KOHHUYEeCckoi nosepxHocty. KoHyc: ocHOBaHMe u BepiinHa, 00pasyomast
¥ OCB, MJIOIIaAb OOKOBOH U MOJTHO MOBEPXHOCTH. Y CEYEHHBIH KOHYC: 00pasyromue
1 BBICOTA, OCHOBaHUS U ODOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IMaMmeTp, IoMmaab nosepxHoctu chepol. Bzanmuoe
pacrniosniokeHue cepbl U MJIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, miomanb
chepsi

6.4

H3o0paskenue Ten BpaleHus Ha MiockocTu. Pa3BépTka LUIMHApPA U KOHYCa

6.5

KomOuHauuu Ten BpameHUss U MHOTOTPAHHUKOB. MHOTOTPaHHMK, OMMCAHHBIN
okono chepsl, chepa, BMUCAHHASI B MHOTOTPAHHUK, WJIH TEJIO BPALLEHHSI

6.6

[Tonstue 06 o6wvéme. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00béMe
NPSIMOYTOJILHOIO Mapasiesenunena v cieactsuss u3 Heé. OObEM LMIMHIPA,
koHyca. OO6béM 1mapa u riomanb chepbl

6.7

[TonoOHeie Tena B mpoctpaHcTBe. COOTHOIIEHUS  MEXKAY — IUIOLIAASIMU
noBepxHocTel, 00bEMaMu NOAOOHBIX Tell

6.8

Ceuenuss nunuHapa (nMapanienbHO W MEPNEHAMKYJISIPHO OCH), CEHEHHs KOHyca
(mapannenpHOE OCHOBAHHUIO M MPOXOASAILEE Yepe3 BEPUIMHY), CeUeHHs 1apa

6.9

Bektop Ha rutockoctu M B mpoctpaHcTBe. ClloJKeHHWE W BbIYMTAHUE BEKTOPOB.
VMHOK€HHEe BEKTOpa Ha 4ucio. Pas3yiokeHue BEKTOpa Mo TPEM HEKOMIJIaHAPHBIM
Bekropam. [IIpaBuno mnapamnenenunena. PerieHue 3ajaay, CBS3aHHBIX C
MPUMEHEHHUEeM MPaBUJI AeHCTBUI C BEKTOpPAMH

6.10

[IpsimoyronpHast cuctemMa KOOpPAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpA.
[Ipocreiimne 3amaum B KoopauHaTax. Yrom wmexay BekTtopamu. CkamsipHoe
NPOH3BEICHHE BEKTOPOB. BhIMUCNEHHE YITIOB MEXAY MPSMBIMH H TUIOCKOCTAMHU.
KoopanHaTHO-BEKTOPHBIN METOJ MPHU PEIICHUH FeOMETPHUECKHX 3a5a4




IMPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHHA K
PE3YJIBTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI CPEJHET'O OBLUET'O OBPA3OBAHHA

Kon IIpoeepsiembie TPEOOBAHHA K NPEAMETHBIM PE3YJIbTATAM O0CBOCHHS
NpoBEPAEMOro | OCHOBHOH 00pa30BATEILHOH MPOrPaAMMbl CPeAHEro o0mero
TpeboBaAHuUS o0pazoBanus

BnageHue MeTOOaMH OOKAa3aTeNbCTB, ANTOPUTMAMK peLIeHHs 3ajad,
yMeHHe (POPMYIUPOBATH M ONEPHPOBATH MOHATHAMH. OINPENC/ICHHE,
aKCHOMA, Teopema, CIEACTBHE, CBOIICTBO, NMPH3HAK, OKA3aTeNbCTBO,
paBHOCUJIbHbBIE HOPMYITHPOBKH; MPUMEHATE HX, YMeHUe (hOPMYIUPOBATh
o0paTHOe U MPOTHBOMOJOKHOE YTBepsKACHHE, TMPUBOOHTE MPUMEPHI H
KOHTPOPHUMEPBI, HCIONB30BATh METOJ] MAaTeMaTHYeCKOH WHAYKIMY,
MPOBOAUTE [IOKA3aTEeNIbHbIE PAcCCY>KACHUS TPH  PELISHHH  33/ad,
1 OLEHHBATh  JIOTHYECKYI0 MpPaBHUIbHOCTb  PacCy’KOEHHI, yMeHHe
OMEPHPOBATh MOHATHAMH. MHOKECTBO, MOOMHOXECTBO, OMepalHd Hax
MHO)XECTBAMH, YMEHHE HCIONb30BaTh TEOPETHKO-MHOXKECTBEHHbIH
anmapar Jisi ONHCAHHS PeabHBIX MPOLECCOB U ABJICHHI U NPH PeLIeHHH
3aa4, B TOM HYHCIe M3 JPYrMX YyueOHbIX TMpPeAMEeTOB, YMEHHe
OMEPHPOBATh MOHATUAMH: rpad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IJIOCKOCTH, YMEHHE 3a/jaBaTh K ONHCHIBATH rpadbl  PazJHIHBIMH

crnocobamu; HCMONB30BaTh rpadbl IPH PELICHHH 3344

YMeHue onepupoBaTb MOHATHAMU. HATYpalbHOE UKCIO, LENoe YHCIO,
CTEMEHDb ¢ LEJIbIM MOKA3ATENEM, KOPEHb HATYPAJIIbHON CTENEHH, CTENEHb
¢ paLMOHANBHBIM  TMOKA3aTeNeM, CTeNneHb ¢ ACHCTBUTEIbHBIM
nokasateneM, JorapudmM 4Yuclaa, CHHYC, KOCHHYC M  TaHIeHC
MPON3BOJIBHOTO YHCNA, OCTAaTOK MO MOAYIIO, PalMOHalbHOE YHCIIO,
MUppaUMoOHaJIbHOE  YHCJIO,  MHOXKECTBA  HATYpalbHBIX,  LENBIX,
2 PALMOHAJBHBIX, AEHCTBHTENIBHBIX YHCEJI, YMEHHE HCHOJIb30BATh
MPU3HAKH A€JIHMMOCTH, HAUMEHBIIMI OOIIMIA JNeNuTeNb U HAHMEHbILIEEe
ofuee kpaTHOe, aNroputM EBKNHAa npu pelueHHuH 3aaay; 3HAKOMCTBO ¢
Pa3sIMYHBIMM ~ MO3HLMOHHBIMH  CHCTEMAMH  CYMCJEHHS, YMEHHE
BBIMOJIHATH BBIYHCIIEHUE 3HAYEHHIT M NpeoOpa3oBaHus BBIPAXKEHHI CO
CTeMeHsAMH H JorapudpmMamu, npeodpa3oBaHus ApOOHO-PALIHOHANBHBIX

Bpra)KeHl/lﬁ; YMCHHE ONCpPHPOBATb TNMOHATHAMH. MNOCICOOBATCIbHOCTD,




apudMeTHIecKas Nporpeccus, reoMeTpHyYeckas nporpeccus, 6eCKOHeUHO
yObIBaloLad  reoMeTpHueckas  MPOrpeccHs; yYMeHHe  3aJaBaTh
MOCNEIOBATENLHOCTH, B TOM UHCJIE ¢ TOMOLIBIK) PEKYPPEHTHBIX (HOPMYT,
YMEHHE ONMEpPHPOBATb MOHATHAMH. KOMIUIEKCHOE YHCIIO, CONPKEHHBIS
KOMIUIeKCHbIE YHCIa, MOAYJIb H apryMEeHT KOMIUIEKCHOTO uncha, Gopma
3aMHCH KOMIUIEKCHBIX 4HCceN (reoMeTpHYeckas, TPHTOHOMeTpuieckas H
anrebpanueckasn), yMeTb NpPOM3BOAUTH apHpMeTHYeCKHe NeHCTBUA ¢
KOMIIJICKCHBIMH YHCJIAMH, I'lpllBOIlPITb I'IpHMepr HCMIOJb30BaAHHA
KOMIUIEKCHBIX YHCEN;, ONEPHPOBATE MOHATHAMH. MaTtpuua 2x2 | 3x3,

onpeacnuTENL MAaTPHLEI, reome'rpuqea(uﬁ CMBICJT OITPEACINUTENA

YMeHne OnepupoBaTh MOHATHSAMH. PAalHOHANBHBIC, HPPALHOHAJIbHBIE,
MoKa3aTeNbHble, CTEeMEeHHbIe, JIorapu(pMHUYECKHE, TPUTOHOMETPHYECKHE
ypaBHEHHS M HEPaBEHCTBA, MX CHCTEMbl, YMEHHE OMEepHPOBATH
MOHATHSIMH: TOXIECTBO, TOXACCTBEHHOE Mpeodpa3oBaHHe, YPaBHEHHE,
HEPABEHCTBO, CHCTEMA YPAaBHEHHH M HEPAaBEHCTB, PaBHOCHJIBHOCTH
ypaBHEHHil, HepPaBeHCTB M CHCTeM, YMeHHe pellaTb YpaBHEHU,
HepaBeHCTBAa W CHCTEMbl C MOMOLUBIO Pa3MUYHbIX MPUEMOB; pellaTh
YPaBHEHHsl, HEPABEHCTBA M CHCTEMBI € MAPaMETPOM;, NPHMEHATH
YPaBHEHHsI, HEPABEHCTBA, HX CHCTEMBI IS PELIEHHS MaTeMaTHYeCKHUX

3apa4 H 3a1a4 U3 pa3Jan4HbIX obnacreii HAYKH U peaJ'leOf/i JKH3HH

YMeHue onepupoBaTh NOHATHAMU: (PyHKIHsA, HETHOCTH (yHKLMH,
MEPUOAHYHOCTD (PYHKLIHH, OrPAHHYEHHOCTb (PYHKLHH, MOHOTOHHOCTB
$yHKLHH, 3KCTpeMyM (YHKLHM, HauOoabliee H HAUMEHbILIEE 3HAUYCHNU
$YHKLHH Ha IPOMEXYTKe, HempepblBHas (PyHKLMA, aCUMITOTH rpaduka
dyHKLME, NepPBasA U BTOPas NPOH3BOAHAsA (yHKLHH, NF€OMETPUUECKHI H
(uspHueckuii  CMBICT TNPOM3BOAHOIN, nNepBooOpa3HadA, ONpPeACIEHHbII
MHTerpal, yMeHHe HaXOOWTb aCHMNOTOTHl rpaduka (yHKUMH, yMEHHE
BBIUHCISATE TNPOHU3BOAHBIE CYMMBI, NPOH3BEACHHS, UYAacTHOrO H
KOMNO3ULMH (PYHKIHUI, HAXOAUTh YPaBHEHHE KacaTeNbHOH K rpaduky
$yHKLMH, YMEHHEe HAaXOAWTb NPOH3BOAHBIC 3JIEMEHTAPHBIX (PyHKLHIT,
YMEHHE HCTIONb30BaTh MPOM3BOAHYIO INA HCCIEAOBAaHHS (OYHKUMH,
HAXOAUTE HAaHOOJBbIINE M HAVMEHBbINNE 3HauYeHUsA (PyHKLMI, CTPOUTH
rpaHKH MHOTOUIEHOB C HCIOJB30BAHHEM aNIapaTa MATEMATHYECKOTO
aHanu3a, NPUMEHATb MPOH3BOAHYIO A HAXOKACHWA HaHydllero
pelieHNd B MPUKJIAOHBIX, B TOM YHCJE COLHANbHO-3KOHOMUUYECKHX U

du3HYeCcKHX 3a7a4ax;, HAXOAUTE MUIOLIAAH H O0BbEMBI GUTYP ¢ MOMOLLBIO




HHTEIrpala, NpHBOOUTb NPHMCPbI MATEMATHUYCCKOrO MOACITHPOBAHHA C

noMoueio AuppepeHUHaNbHBIX YpaBHEHHI

VYMeHue onepupoBarth noHatusamu: rpaduk ¢yHKuuM, oOparHas
$yHKUMA, KOMMO3HLHUS (YHKUMI, nuHelHas (YHKUHS, KBaApaTHuHAas
dyHKLHA, paLHOHaNbHAA $yHKuuA, CTeneHHas (hyHKLIUA,
TPHrOHOMETpHUYeCKHe  (PyHKLHH, OOpaTHBIE TPHTOHOMETPHUUYECKHE
dyHkuME, nokasaTenpHas M Jorapudmmuueckas (YHKILMH, YMEHHE
CTPOUTH TpaUKK KM3yueHHBIX (PYHKUHMI, BBIMONHATL MpeoOpa3oBaHUA
rpatMKoB (DYHKLHUI, HCTIOAb30BATE rpahMKH 1)1 H3YUYEeHHUs MPOLECCOB U
3aBHCHMOCTEH, NMPU PELISHHH 33/a4 H3 APYrux y4eOHbBIX NMPEAMETOB U
3a71a4 U3 PealbHOMN JKU3HH; BBIPAXaTh (POPMyJIaMH 3aBHCHMOCTH MEXIY
BETMYHHAMH; HCIIONB30BaTh CBOMCTBA U rpaduku GyHKLUMI A pelleHHs
ypaBHEHHIi, HepaBEHCTB H 3ajad ¢ MapaMeTpamMi; H3o0paxkaTh Ha
KOOPAHHATHOH MIOCKOCTH MHOXKECTBA PELICHUI ypaBHEHHI, HEPABEHCTB

U HX CUCTEM

VMeHHe pellaTh TEKCTOBble 3aJaud pasHbIX THUMOB (B TOM 4HCIE Ha
MPOLIEHTHI, AOJIU U YaCTH, HAa JBHXKEHHE, padOTy, CTOHMOCTE TOBAPOB H
YCIYT, HAJIOTH, 337341 U3 00JIaCTH YIPABJIEHUs JIHYHBIMH U CEMEHHBIMU
(dUHAHCAMH), COCTaBIATh BbIPA’KEHHsA, YPABHEHHS, HEPABEHCTBA H HX
CHCTeMbl MO YCJOBHIO 3aJadd, HCCNENOBATh MOJYyYEHHOE pelieHHe H
OLIEHHBATh MNPABAONOAOOHOCTL PE3YJBTATOB, YMEHHE MOAEIHPOBATDH
peaIbHbIE CHTYaLlH HAa f3BIKE MAaT€MAaTHKH, COCTAaBJISATH BBIPAXKEHMA,
ypaBHEHHS, HEpaBEeHCTBA M HX CHUCTeMbl MO YCJOBHIO 3ajJavy,
HCCIEAOBATh MOCTPOCHHBIE MOIENH ¢ HCMONB30BAHHMEM alnapara

anreOpsl, MHTEPIPETHPOBATE [ONYYEHHBIH PE3YJIBTAT

YMeHne onepHpoBaTh NOHATHAMU: CPeiHEe apH(PMETHIECKOe, Me/THAHA,
HauOonplIee U HalMeHblIee 3HAYeHHUs, pa3Max, JUCIepCHs, CTAHIAPTHOE
OTKJIOHEHHE 4YHCIIOBOro Habopa, yMeHHe HU3BJeKaTk, HHTEPIPETHPOBATh
vH(pOPMALHIO, TPEACTABISHHYIO B TadIMIAX, HA HArPaMMax, rpadukax,
OTPaXkKA YK CBOHCTBA PealibHBIX MMPOLIECCOB H SBJICHUH, PEACTABIATh
MHPOPMALIHIO C TMOMOIUBIO TabnHL M AHarpaMM, HCCIEAOBATh
CTAaTHUCTHYECKHE JaHHBIE, B TOM 4YHCJI€ ¢ NPHUMEHEHHEM rpaduueckux
METO/IOB U 3JIEKTPOHHBIX CPECTB; rpa(UuUeCKH HCCIENOBATh COBMECTHBIE
HaOnmoAeHHs ¢ MNOMOLIbIO JHArpaMM paccelBaHHS M JHHEHHOH

perpeccuu




YMeHue onepupoBaTbh MOHATHUAMM. CAyYaHHBIH ONBIT H Cly4daiiHoe
coObITHE, BEPOATHOCTH CIYYAHHOTO COOBITHA, YMeHHE BBIYHCIATD
BEPOATHOCTb € HCIOJNB30BAHHEM TrpadHueCKUX METOAOB; INPHMEHITH
(OpMyNIBI CIIOKEHHS] U YMHOXEHHs BEPOSTHOCTEH, (PopMyny MONHOMH
BepOATHOCTH, (hopMyy bepHynnu, komOuHaTOpHBIE (hakTbl U GOPMYJIBI,
OLICHUBaTh BEPOATHOCTH peabHBIX COOBITHI, yMEHHE OMepHpOBaTh
MOHATHAMH. CHOy4daiiHasg BEJIMMHHA, PpAaclpeAeNieHHe BEPOSTHOCTEM,
MAaTEMATHYECKOE OXHIAAHHE, AHCIEPCUs U CTAHAAPTHOE OTKJIOHEHHE
CNydyaliHON BeNHYHMHBL, (YHKUMH pacmpeieneHus U IUIOTHOCTH
PaBHOMEPHOrO, MOKa3aTeNbHOTO H HOPMAJIBHOIO  pachpeleneHHIt,
YMEHHE HCIOJb30BaTh CBOMCTBA H3Y4YEHHBIX PacnpeneNieHu [uis
peLIeHHs 3a[ad; 3HAKOMCTBO C TMOHATHAMH. 3aKOH OOJBLIMX 4YHCEl,
MeTOAbl BBIOOPOYHBIX HCCIAENOBAHHI; YMEHHE MNPHBOAWUTb MPHMEPHI
MPOABIEHHS 3aKkoHA OONBIUMX YHCEN B MPUPOOHBIX W OOLIECTBEHHBIX
SIBJICHUAX, YMEHHE ONEPUPOBATh MIOHATHAMH. COMETAHHE, NePECTaHOBKa,
YHCIIO COYETAHHH, YHCIO NepecTaHoBOK, OuMHOM HbrooToHA, ymeHHe
MPUMEHATb KOMOHHATOpHBIE (PAKTBl H PaCCy>KACHHS 1A pelleHHs 3a0ay,;
OLICHHBATD BEPOATHOCTH peanbHBIX COOBITHIA, COCTaBIATE

BEPOATHOCTHYH) MOJIENIb U HHTEPIIPETHPOBATh MOIYyHEHHBIH Pe3y/IbTaT

VMeHHe OnepupoBaTb MOHATUAMH: TO4YKa, TMpsAMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE3OK, Jy4, BelIWYMHA YIrJa, IUIOCKUA  yrod,
JBYTPaHHBLIH Yroj, TPEXIPAHHBIA YroJ, CKPELIHBANOILHECS INPSMBIE,
NapajuIeNIbHOCTh H NEPNEHIUKYIAPHOCTh NPAMBIX H INIOCKOCTEH, YroJj
MeXKIOy NPAMBIMH, YToJ MekAy MpsAMOH H IUIOCKOCTBIO, YroJM MexIy
TUIOCKOCTAMH, PACCTOAHHE OT TOYKH AO TUIOCKOCTH, PaCCTOSHUE MEXIy
NPAMBIMH, PACCTOAHHE MEXAY INIOCKOCTAMH, YMEHHE HCIIONb30BATh NPH
PELIeHHH 3a7a4 U3y4eHHbIe (PAKTHI M TEOPEMBl INIAHUMETPUH,; YMEHHE
OLEHHBATh pa3Mepbl OO0BEKTOB OKPYXKAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKHe MOAENH C MOMOLIbI) TEOMETPHYECKUX TMOHATUH H

BE€JIMYHH, PCIIATH CBA3AHHBIC ¢ HUMH MNPAKTHYCCKHUE 3aaa41

10

VYMeHNe OmepHpoBaTh MOHATUAMMU: IUOWAnb GUrypbl, 00béM GHrypsi,
MHOTOTPDAHHUK, NPABHJIbHbIH MHOIOTPAHHUK, CEYE€HHE MHOTOTPAHHMKA,
Ky0, mapamjenenunesn, npusMa, nupamuza, ¢urypa ¥ nOBEPXHOCTH
BpalleHHd, UWIMHApP, KOHycC, wap, cdepa, niowans chepsl, MiIoLagb
MOBEPXHOCTH MUpaMKAbL, MPH3MbI, KOHyCa, LUMJIHHApa, 00BEM KyOda,

MpAMOYTOJbHOIO MNapanjeacnunceaa, nHpamMHabl, NpU3Mbl, HUJIHHOPA,




KOHycCa, LIapa, pa3BépPTKa MOBEPXHOCTH, CEUSHUS KOHyca W LMIMHIpA,
napanjienbHele OCH HIM OCHOBAHHIO, CeUeHHe LIapa, TUIOCKOCTb,
Kacaromascsa Chepel, UWIMHAPA, KOHYCA, YMEHHME CTPOMThH CEYEHHE
MHOTOTPAHHHKA, H300paXKaTh MHOTOTPAHHHUKH, (GHIYPBI H NOBEPXHOCTH
BpalleHHs, HX CeYEHHS], B TOM YHCJIE C TIOMOLLbIO 3NIEKTPOHHBIX CPEICTB,
yYMEHHE MPUMEHATDH CBOICTBA Fr€OMETPUUYECKHX PUTyp, CAMOCTOATENBHO
(dopMynHPOBaTH ONPENENICHHS H3Y4AeMBbIX (DHIYP, BBIABUIATh THIIOTE3BI
O CBOMCTBaxX M MpHU3HAKaX reoMmerpuueckux ¢Guryp, oOOCHOBBIBATL HIIH
OMpoBepraTek HX; YMEHHEe NpoBOAUTL kiaccudukauuwo ¢uryp mo
pa3nU4HBIM MPH3HAKaM, BLIMONHATb HEOOXOHMMblE IOMOJHHTENBHbIE

MOCTPOEHHSA

11

VMeHHe ONepHpPOBaTh MOHATHAMH: JABIKEHHe B TPOCTPAHCTBE,
napanienpHelii NepeHoc, CUMMETPHS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
noBopor, mnpeodpazoBanue nonodusa, noaoOHeBle (UrypB, YMEHHE
pacmo3HaBaTh paBHbIe H NOAOOHBIE (pUrypbI, B TOM YHCIE B MPUPOAE,
HCKYCCTBE, apXHTEKType, HCHOIb30BaTh I€OMETPHUYECKHE OTHOLIEHHS
MpH peLlieHHH 3aa4;, HAXONHTh FeOMETPHYECKHE BeTHYHHBI (JUTHHA, YToTl,
IIOIa b, OOBEM) NIPU PEIIeHHH 33/1a4 U3 APYTHX y4eOHBIX MPeIMEeTOB U
U3 PEaJbHOH JKH3HH, YMEHHE BBIYHCISITD TE€OMETPHYECKHUE BEJIHYHHBI
(nnuHa, yron, mnowmagb, o0bEM, IUIOWAAb MOBEPXHOCTH), HCHOIb3YS
U3ydeHHble (HOPMYNIbI U METONBbl, B TOM YHCIE. UIOLAdb MOBEPXHOCTH
MUPAMHIBL, PH3MBI, KOHYCA, LMIIHHAPA, IUIOLaAL chepbl;, 00béM Kyba,
MPAMOYIONBHOTO MapaJuleNienunesa, NMHPAMMABL, TPH3MBIL, LWIHHIPA,

KOHyca, lapa, yMeHHe HaXOOHTh OTHOLIeHHe OOBbEMOB MOJOOHBIX GUryp

12

YMeHne onepHpoBaTh MOHATHAMH: NPAMOYIOJIbHAA CHCTEMA KOOP/AHHAT,
BEKTOP, KOOPAHMHATBI TOYKH, KOOPAWHATHI BEKTOpPAa, CYMMa BEKTOPOB,
npou3BedeHHE BEKTOPa Ha UHCIO, Pa3sioKeHHE BeKTopa Mo Oasucy,
CKaJApHOE TPOH3BEIECHHE, BEKTOPHOE TNPOH3BEACHUE, Yol MeXay
BEKTOPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAHHATHBIN METON
IS peIleHHsA TeOMeTPHHMECKMX 3a7ad M 3a7ad ApyrHx y4eOHbIX

MpeaMETOB

13

VYMeHne BuIOMpAaTh MOAXOAALIMIA METOA NSl PELISHHs  3a/auM,
NOHHMMAHUE 3HAYHMOCTH MATEMATHKH B H3YYEHUH MNPHPOAHBIX H
OOLIECTBEHHBIX MPOLECCOB M ABJEHHI;, YMeHHe paclo3HaBaTh

MPOABICHHE 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE TMPUBOOHTDL




NpUMEpPbl MAaTEMAaTUYECKHUX OTKPBITHH POCCHICKOH M  MHPOBOI

MaTeMaTH4YeCKoi HayYKH




IHEPEYEHD DJIEMEHTOB COAEPXKAHHA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHKE

Kon

IIpoBepsieMbli 3JIEMEHT COACPRAHUA

Yucaa ¥ BLIMHCIIEHUA

1.1

Ha‘rypanbﬂble M OEJIBIC YHC A, HpHSHaKH ACITMMOCTH LEIBIX YHCCI

PauuonanbHele uuciaa. OOBIKHOBEHHblE H IOeCATHYHbIE le06I/I, MPOLOCHTEI,

12 OeCKOHEUHBIE MEPHOANIECKHE APOOH
13 ApudmerHueckuii KOpeHb HaTypalnbHOl cTreneHu. HdeficTBus ¢ apudpMeTHIecKUMH
' KOPHSIMH HaTyPaJIbHOH CTENEHH
14 CrenmeHb ¢ UeabIM nokaszaTeneM. CTemeHb € pAaLHOHANBHBIM TOKa3aTesNeM.
' CpoiicTBa CTENeHU
L5 CHHYC, KOCHHYC H TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTAHTEHC YHCIIOBOTO APTyMEHTa
1.6 Jlorapugm uncna. JlecATHYHBIE H HATYPAJIbHBIE JIOraPHPMBI
JleficTBuTenbHble 4ucaa. ApudMeTHHEeCKHe Onepaluu ¢ AeHCTBUTEIbHBIMH
1.7 yucaaMu. ITIpuOMIKEHHbIE BBHIYMCAECHHS, TMpPaBHNa OKPYTJIEHHSA, NPUKHOKA H
OLCHKA Pe3yNbTaTa BbIYHCICHUI
1.8 [IpeoGpazoBatue BhIpaskeHUH
1.9 KommnnekcHeie uncna
2 YpaBHEHHS H HepaBEHCTBA
2.1 Llensie ¥ ApOGHO-PALHOHATILHBIE YPABHEHHS
22 HppauroHanbHble ypaBHEHHS
23 Tpuronomerpuueckye ypaBHeHHs
24 [TokasaTenbHble H Jorapu(pMHUYecKle YpaBHeHUA
25 Llenbie U npoGHO-PALMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPaBEHCTBA
27 IMoka3zaTenbHble H TOrapu(pMHYECKHE HEPABEHCTRA
2.8 TpuroHoMeTpHYECKIi€ HEPABEHCTBA
29 CucTeMBl H COBOKYITHOCTH YPaBHEHUI H HEPABEHCTB
2.10 VpaBHEHHS, HEPABEHCTBA 1 CUCTEMBI C MapaMeTpaMHu
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Marpuua CHCTeMBI IMHEHHBIX ypaBHEHUI. OnpeaenuTenb MaTPHLbI

I

DYHKLHU H rpadHKU




®yHKUHA, crocoObl 3amaHud GyHkuuu. ['papuk $pyHkuuu. B3aumHo obpaTHbie

> ¢yHxunn. YérHoie u HeuéTHble GyHkumu. Iepuonuueckue pyHKMn
Obnacte omnpeneneHHs W MHOXeCTBO 3HaueHWH ¢yHxkuuu. Hynu ¢yHkumu.
39 [TpoMexyTKH  3HAKOMOCTOSHCTBA. I[IPOMEXYTKH MOHOTOHHOCTH  (DyHKLUHH.
MakcuMyMbl U MHHHUMYyMBbI (GyHKkUHH. Haubonblnee W HanMeHbllee 3HaueHNE
(pyHKIMH Ha MPOMEXKYTKe
13 CrenenHas ¢yHKUMA C HATypaabHbIM H LeNbIM mokasateneMm. E€ cpoiictBa u
rpaduk. CeoiicTBa U rpadguk KOpHs #-OH CTENeHU
34 Tpuronomerpuueckiie GyHKLUMH, HX CBOHCTBA U rpadMKH
3.5 [Moka3sarenbHas u norapudpmugeckas GpyHKIHH, UX CBOICTBA U rpaduku
36 Toukn paspbiBa. Acumnrorel rpajpuko  ¢(ynxumii. CpoiictBa  (yHKIMH,
HETIPEPBIBHBIX Ha OTpe3ke
37 [TocnenoBaTeNbHOCTH, CHOCOOBI 3a1aHKA NMOCEA0BATENbHOCTEH
38 Apu¢pmernueckas U reomeTpuyeckas nporpeccun. PopMya CIOKHBIX NPOLIEHTOB
4 Hauana MaTeMaTHYeCKOTO aHaNH3a
4.1 IMpoussoanas pyuximu. [IponssoaHble 31eMeHTapHbIX (YHKLHI
[MpumeHeHHe NPOM3BOAHON K MCCIENOBAHMIO (YHKIMII Ha MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxokaeHne HanOGonbluero H HauMeHbLIEro 3HaYeHus GyHKIMH Ha
OTpe3ke
43 IMepsoobpasnas. Uurerpan
5 MHOkeCTBa U JIOTHKA
5.1 MHOKECTBO, OTepaLMy Hag MHoxecTBaMu. duarpaMMel Siinepa — BeHHa
52 Jloruka
6 BeposaTHOCTE U CTaTUCTHKA
6.1 OnucaTenbHas CTaATHCTHKA
6.2 BeposatHocTh
6.3 Kombunaropurka
7 I'eomeTpHs
7.1 @urypsl Ha MIOCKOCTH
72 ITpsMBble H MIOCKOCTH B MPOCTPAHCTRE
7.3 MHororpaHHHKH
7.4 Tena u MOBEPXHOCTH BpaLIECHHS
75 KoopauHaTte! 1 BEKTOPbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IUISA YYHEHUKA

o «['eomeTpusy, 10-11 KJTaCChl: YUEOHHMK JUIst
001eo0pa3oBaTe/IbHBIX  yupeXkaAeHWid:  0a3oBblii ¥ mpoQuiIbHBINA
ypoBHu,JI.C. Atanacsn, B.®. byry3os, C, b. Kagomues u ap. — Mocksa:
[IpocBewenune, 2024 r.

METOJUYECKUE MATEPUAJIbI JUISA YUUTEJIA

® 3uB b.I'., 'eomerpus. unakruueckue marepuansl, 10 kiacc.
bazoBslii 1 npoduibHbiil ypoBHu, Mocksa: [Tpocsenienue, 2017 r.

o Jynuuubia FOIL., Kponray3 B.JI. KontponbHbie paboThl MO
reometpun, 10 knacc, MockBa: DK3aMeH.
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