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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
crnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPENCTABICHU O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJSIOLIMX OINUCHIBATH U H3y4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBOMCTBAaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MHpPE MHOIOTPaHHUKM M Te€la BpallCHUsA, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peleHns, YMEHUs UX IPUMEHSTb, NMPOBOAUTH J10KA3aTENIbHBIC PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHATEHONH TPAMOTHOCTH, PEJIECBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHeCs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTeNbHBIX MpOrpaMM, OOECHeunuTh YIIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamMuibl. lIpaBUiibHBIE MHOTOIpDAaHHUKU: IIPaBWJIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHaiH, YIJIbIL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATaMHM BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOCcTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, ONHCaHHas okojo wwiuHapa. Ilepeceuenne chepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (mapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc()OpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMN 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBHH C WX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHIKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKOM MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dDTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IIPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYIOJIIOOMs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATIBLHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY’KAIOIIEH CpeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH IS Pa3BUTHUS UMBUJINW3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  yudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOopMHpOBaTH TUMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBICHUSIMU, IIPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh HHGPOPMAIUIO Pa3IMYHBIX BHIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuarnora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEJOCTUKEHUS Pe3ybTaTOB JESATEIIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpeieniTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W HHBIE), BBIIOJIHATH CBOIO 4YacTh paboOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HAaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajiesbHOE, LIEHTPaJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a/1a4 IMOBBILIEHHOIO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE TC€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHs TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMHU, CBI3AHHBIMHU C TE€JIAMH BPAILCHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIUYUHBI JJIEMEHTOB MHOTOIPAHHUKOB M TEJI BpalCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OIEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/A MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpazoBaHusl moo0us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CJEN0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HAa  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallMH Ha SI3bIKE T'€OMETPHUH, HMCCIIEOBAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTUSI TEXHOIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

Baenenue B crepeoMeTpuro

B3aumHoe pacronoxeHue npsmMbix B
MIPOCTPAHCTBE

[TapayueapHOCTB NPSMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE

IlepnenquKyIsIpHOCTD MPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

VYTi1bl ¥ paccTosHUA
MHoOrorpaHHuku
BekTops! B IpOCTpaHCTBE

[ToBTOpenue, 0600IIEHNE 1
crucTeMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoaunuecTBO 4acoB

Beero KoHTpoJibHbIE
padoThI
23 1
6 1
8
25
16
7
12
5 2
102 6

IIpakTH4eckue

padoThI

JuaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/N9W8B1M6E

https://m.edsoo.ru/M1C9A4D4D

https://m.edsoo.ru/U8Z814V3R

https://m.edsoo.ru/L500L9DOR

https://m.eds00.ru/G614X9S1B

https://m.edsoo.ru/K415V4D7F

https://m.edsoo.ru/H2P5B1T90

https://m.edsoo0.ru/J7Z9U1K8F



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

AHanuTHueckas reoMeTpust

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alHs 3HAHWI

OOBEM MHOTOTpaHHUKA

Tena BpamieHus

[Tnomany moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

JBr>xeHus

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3allHs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoaunuecTBO 4acos

Bcero

15

15

17
24

9

5

17

102

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesibHbIe pecypchl

https://m.edsoo.ru/J9C7F5W6J

https://m.edso0.ru/R7X1L1IN2P

https://m.edso0.ru/Y9Z0G7Y8Y

https://m.edsoo.ru/G9A1L2B2Z

https://m.edso0.ru/J2X2C6B1R

https://m.edsoo.ru/B5G9R2C5E

https://m.edso0.ru/C3B508K3V



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne "
eMa ypoka
/i yp Beero KoHnTpoJbHbie

padoThI

OcHOBHBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[lonsATHA cTepeoMETpHUN: TOUKA,

npsiMasi, TIOCKOCTb,

npocTpancTBo. OCHOBHBIE

MIpaBUJIa U300paKSHUS HA 1
PHUCYHKE IJIOCKOCTH,

napauIebHBIX MPSIMBIX

(OTpe3KOB), cepeHbI OTpe3Ka

[TonsTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
IpsiMas U MIOCKOCTB;
MIOJIYyIIPOCTPAHCTBO

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
IpsiMas U MIIOCKOCTB;
MIOJIYIIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
MIPOCTEUIINX TPOCTPAHCTBEHHBIX 1

¢buryp, HeCyIecTBYIOIINUX

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edso0.ru/C8R5V2L5W

https://m.edso0.ru/D1J1V7K8M

https://m.edsoo.ru/E7A4A8V7D

https://m.edsoo.ru/M4P3F1K30

https://m.edsoo.ru/M4J5A3Y 1F



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
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00BEKTOB

MHororpaHHUKH, H300paXKeHnE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
HepBBIC CIEACTBUS U3 HUX

AXCHOMEI CTCPpCOMCTPUU U
ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEN

N3o0pakenue ceueHunit
MUpaMHJIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0paxkenue
[IepeceyeHus MOTYyYEHHBIX
mIockocTeil. PackpammmBanue
MTOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETaMU

N3o0paxeHune cedeHuit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOISAT Yepe3 X
pé6pa. Nzobpaxkenune
MEPECCUCHU A MOJTYUCHHBIX
II0cKoCTel. PackpammBanue

https://m.edsoo.ru/ROZ8Y9Y 1A

https://m.edsoo.ru/D8Y 2W8X4F

https://m.eds00.ru/T8T1D4X3X

https://m.edsoo.ru/L6U8SB5P1W

https://m.edsoo0.ru/N9H8R9U4A

https://m.edso0.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
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17

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

N3o0paxeHune cedeHmit
MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pEbpa. N3o0pakenue
MepecevYeHMs MOTYICHHBIX
IJI0CcKocTeil. PackpammmBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

N3o0paxenue cedcHMit
MUPaMUJIbl, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue
MEPECeUCHUS MOTyUYCHHBIX
IJI0cKoCTeN. PackpammBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMU
[[BETaMH

Merton cnenoB Ui TOCTPOECHUS
CEeUeHU !

Merton cie10B ATl TOCTPOCHUS
ceueHuii. CBOMCTBA NepeceueHuit 1
NPSIMBIX U MJIOCKOCTEN

Merton ciaen0B ATl TOCTPOCHUS
ceueHuil. CBoiicTBa nepeceueHuit 1
MPSAMBIX U IJIOCKOCTEHN

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1mo TpéM TouKkam 1
Ha p&opax. Co3anne BHIHOCHBIX

https://m.edso0.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0P9S

https://m.edsoo.ru/U6F3M4W3T

https://m.edso0.ru/B1D7X2R5I

https://m.eds00.ru/K6S2Y2T4X

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
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YEepTEKEU U 3aIUCh 11aroB
IIOCTPOCHHUS

[TocTtpoeHue ceueHuii B
nupamuie, Kyoe mo TpéM Toukam
Ha pEopax. Co3raHne BHIHOCHBIX
YEpTEKEN U 3aIIMCh 1IArOB
MIOCTPOCHHUS

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe 1o Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YEPTEKEN U 3aIIMCh 1IArOB
MIOCTPOCHUS

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe o Tpém TouKkam
Ha p&opax. Co3anrne BHIHOCHBIX
YEPTEKEN U 3aIIMCh 1IArOB
MOCTPOEHUS

[ToBTOpEHME TUIAHUMETPUH:
Teopema 0 MPONOPLHOHATBHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menemnas. Pacuersl B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJJAHUMETPUU U CTEPEOMETPUH

Kontponbras padota "AKCHOMBI
crepeomerpun. Ceuenus"

BzaumHuoe PAacCIOJIOKCHHUC

https://m.eds00.ru/M1G3J6Q0T

https://m.edsoo.ru/R3U3MONS5I

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B1J8X

https://m.edso0.ru/X208V7M0OM

https://m.edso0.ru/U6A0T2Z1X

https://m.edsoo.ru/I6W5Z5L3V



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
https://m.edsoo.ru/I6W5Z5L3V
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MPSIMBIX B POCTPAHCTBE.
CkpeuuBaromecs npsiMple.
[Ipu3Haku CKperuBarOIIUXCs
npsambix. [lapannenbHbie npsMble
B [IPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IMPSMOM
napajieIbHON JaHHOW MPSMOM,
MIPOXOJIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIexKallel Ha
JTAHHOU npsimoil. Jlemma o
MEePECCUCHUH MapalIeIIbHBIX
MPSIMBIX TTOCKOCTBIO

[TapanienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapaIeIbHbIX
npsMbIX. Teopema o
CKPEIIHMBAIOIINXCS MPSIMBIX

[TapannensHOE MPOSKTHUPOBAHHE.
OCHOBHBIE CBOWMCTBA

apaJiieJIbHOI'O MPOCKTUPOBAHU.

N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH.
VYroa Mexay npsMbIMU

3aaun Ha NOKA3aTeEILCTBO U
HCCIIeJOBaHNE, CBSI3aHHBIE C
PaCIOJIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo0.ru/R1T2G0Z4E

https://m.edsoo.ru/B5B7N7L1X

https://m.edso00.ru/J9X4Z9V3V

https://m.eds00.ru/T3L2A9KA4T

https://m.eds00.ru/O0U1V2R4I



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
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IlonsATHA: MapasuIeIbHOCTD
IIPSIMON U TUNIOCKOCTH B
npocrpanctse. [Ipusnak
[IapAJUIEIbHOCTH IPSIMOU U
mockocTu. CBoMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIUUCIICHUE U JI0KA3aTeJIbCTBO,
CBSI3aHHbIE C [IAPAJICIIbHOCTBIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXOASAIIET0 Yepe3 JaHHYIO
MPSAMYIO Ha YepTexe U
MapaIIETBHOIO IPYTrOM MPSMOIA.
Pacuér orHOLIEHMIT

[TapannensHas npoekuus,
IPUMEHEHHE AJISl TOCTPOEHUS
ceueHHi Kyda u
napauienenumnena. CeoncTaa
napauiesienune1a i MpU3Mbl

[TapannenbHble MIOCKOCTH.
[Ipu3Haku napajieabHOCTH JBYX
IJIOCKOCTEN

Teopema o0 mapaieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, He
MIPUHAUISKALLYIO TaHHOU

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

https://m.edsoo0.ru/S0V4S5G1W

https://m.edsoo.ru/F504V6P3D

https://m.edsoo.ru/V9E3I4F1N

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
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IJIOCKOCTHU U CJIEJICTBUA U3 HEE

CaolicTBa napajuiebHbIX
IUIOCKOCTEH: 0 napauieIbHOCTU
MPSIMBIX TEPECEeYCHUS TPU
[IEPECEUEHUH JIBYX MapalIeNIbHbIX
IIJIOCKOCTEMN TPEThen

CaolicTBa napajuiesbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
MapajuieIbHbIX MPSMBIX,
3aKIIOYEHHBIX MEXIY
MapajyIeIbHBIMU INIOCKOCTSIMU; O
MePECCUCHUH NPSIMOU C IBYMS
NapajuieJIbHbIMU TUIOCKOCTAMHU

[ToBTOpenue: Teopema [Tudaropa
Ha IJIOCKOCTH

IIOBTOpeHHeITpHFOHOMeTpHH
IpsAMOYT'OJIbHOTO TPCYTOJIbHHUKA

CoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaiesnenumnena

Beruncnenue 1imMH OTpE3KOB B
KyO€e U MpsIMOYTOJIbHOM
napajuieJenumnene
[lepneHMKyIAPHOCTD NPSMOM U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSMOHN U

IIIIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOM U

https://m.edsoo.ru/S8H4P6L8B

https://m.eds00.ru/JOE9T2Z4N

https://m.edsoo.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6B5W9A

https://m.eds00.ru/J9Z1G2K3Y

https://m.eds00.ru/L1C714Q7S

https://m.edsoo.ru/U1H707Z3M

https://m.edsoo.ru/L2C3BIM1F



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
https://m.edsoo.ru/L2C3B9M1F
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mockocty. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIAPHON K INIOCKOCTH

[1moCKOCTH M NEPIIEHIUKYIISIPHBIE
VM IIpSIMBIE B MHOTOI'PAaHHUKAX

IInockoctu n MNEPINCHAUKYJISAPHBIC
UM IIPAMBIC B MHOI'OT'PaHHHUKAX

[lepnieHuKyNIp M HAKIOHHAS.
[TocTpoenue neprneHuKynapa u3
TOYKH Ha MPSIMYIO

[lepnieHiuKynsip U HAKJIOHHAS.
[TocTpoeHune nepneHuKyIspa us
TOYKH Ha MPSIMYIO

Teopema o Tpéx
NeprneHIuKyspax (mpsmas u
oOparHas)

Teopema o Tpéx
NepreHANKyIspax (nmpsmas u
oOpatHas)

VYron Mexay CKpelHBaOIIUMHUCA
TPSIMBIMH

[Tonck neprieH MKy pHBIX
MPSIMBIX C IIOMOIIIBIO

https://m.edso0.ru/R9Q6P2P7D

https://m.edsoo.ru/K5Z9K8W1F

https://m.edsoo.ru/J7S7G7R9R

https://m.edsoo.ru/UOF80O1T5Y

https://m.edsoo.ru/H9H5P6A5Z

https://m.edsoo.ru/L6J8G6YOL

https://m.edso00.ru/O1D710S6G

https://m.edsoo.ru/N3E9I19G2L

https://m.edso0.ru/G2D4N3N9F



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
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MEPIEHIUKYISIPHBIX TUIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenmii kyoa,
IPU3MBI, IPABUIIbHON MUPaMU/IbI
C IIOMOIIbIO OPTOTOHAIBHOMN
IIPOEKIUH

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIIbHON MUPaMU/IbI
C IOMOIIbIO OPTOTOHATIBHOMN
IIPOEKIUU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTENBHO IUIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTI'OI'paHHHMKaxX

[Ipu3Hak nepneHaAuKyJIApHOCTH
MPSIMOM M TUIOCKOCTH KaK
CJIEJICTBHE CUMMETPHUH

[IpaBriIbHBIE MHOTOIPaHHUKH.
Pacuér paccTosHMi1 OT TOYKH 10
IUIOCKOCTH

[IpaBriIbHBIE MHOTOIPaHHUKH.
Pacuér paccTosgHMil OT TOUKH 10
IIJIOCKOCTH

Crioco0sl OMyCTUTh
NEPIEHIUKYIISPBL: CHMMETPUS,
CABUTI TOYKH I10 NApAJLIIEIbHOU
IpsAMOI

CnBur 1o HemapasieIbHON

https://m.edsoo.ru/H8F5D4U60

https://m.edso0.ru/M6SOWA4E2T

https://m.edso0.ru/G6E2G4F9X

https://m.edsoo.ru/l401E8T3A

https://m.edso0.ru/G4B0S5L2H

https://m.edsoo.ru/Y8U9NOO3I

https://m.edsoo.ru/U9L8Z506G

https://m.edsoo.ru/Q603J0U3H

https://m.edsoo.ru/M1L7E7D6A



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
https://m.edsoo.ru/M1L7E7D6A
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IIPSIMOM, U3MEHEHHE PACCTOSTHUI

Kontposbnas padota "B3anmuoe
pacIoyIOKEHUE MPSIMBIX U
IIJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: YrOa MEXKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYTOJIbHUKE, TEOpPEMA
KOCHHYCOB

[ToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC MCTOABI
BBIUHUCIICHUS yIJIa MCKIY
IIpsAMBIMHA B MHOT'OTpaHHUKAX

JIByrpansbiii yroa. CBoicTBO
JMHEWHBIX YTJIOB JBYTPAaHHOTO
yria

[lepnieHIuKyNsSIpHBIE MIOCKOCTH.
CaoiicTBa B3aUMHO
MEPIEeHIUKYJISIPHBIX TIOCKOCTEN

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOK
MEepEeCEeUeHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
TTOCKOCTH

IIpssMOyTONBHBIM
napaiesienumnesn; Kyo;

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0A5A

https://m.edsoo.ru/I0OVONIN5SR

https://m.edsoo.ru/HOI1Y8C6L

https://m.edsoo.ru/X7A6Z8N30

https://m.edsoo.ru/J4F9U6LIE

https://m.edso0.ru/DOO5T8POH

https://m.edso0.ru/J2B8Q2D10



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
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U3MEPEHUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesienune1a

Teopema o nuaroHajv
MPSIMOYTOJIBHOTO
napajuleJIenuIe a U CIEICTBUE U3
HeE

CrepeomeTpuueckue u
IMPUKIAAHBIC 3a/1a41, CBA3aHHLIC
CO B3aUMHBIM PACTIOI0KECHUEM
IMPAMBIX U IIJIOCKOCTH

IToBTOpEHue: ckpelnBaroecs
IpsiMble, MapajyiebHbIe
IJIOCKOCTHU B CTaHJaPTHBIX
MHOTOTpaHHUKAX

ITapa napanienbHbIX II0CKOCTEN
Ha CKPEIMBAIOINXCS MPSAMBIX,
paccTosiHuEe MEXY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaIUSIX

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

Beluncrnenune paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIIEHAUKYIIPHON
IJIOCKOCTH

TpéxrpanHblii yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

https://m.edsoo.ru/P5H4F10Q1Z

https://m.edso0.ru/Q3R0P4X4C

https://m.edsoo.ru/B61303U7D

https://m.edsoo0.ru/X3X5J3X5T

https://m.edsoo.ru/B7P9A6WS8Z

https://m.eds00.ru/Q7G3E304D

https://m.edso0.ru/GON2H5L1K



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
https://m.edsoo.ru/G9N2H5L1K
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[Mudaropa, TeopemMbl KOCUHYCOB H
CHHYCOB JJIsl TPEXTPAHHOTO yIJIa
DneMeHTHI ChepruIecKoit
T€OMETPHH: T€OAC3NUECKUE TMHUN
Ha 3emie

Kontposbnas padota "Yrib1 u
paccrosaHus"

CucreMaru3zanus 3HaHUU
"MHOrorpaHHuUK U €ro 3JeMEeHTHI"

[Inpamupa. Buael nupamun.
[IpaBunbHas nupamuia

IIpusma. [IpsimMas u HakJIOHHAA
npusMmsbl. [IpaBuinbHas npuzma

[IpssMoit napayenenunes,
MPSMOYTOJIbHBIN
napasiesnenunes, Kyo

Belmykiible MHOTOTpaHHHKM.
Teopema Ditnepa

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBusbHbIC U
MOJIYIIPAaBHUJIbHBIC MHOT'OTPaHHHUKHN

KonTtponbHas pabora
"MHoOrorpaHHuku"

[TonsATHE BEKTOpA HA MJIOCKOCTH U
B IIPOCTPAHCTBE

CymMma BEKTOpOB
Pa3nocTh BekTOpOB

[IpaBuno nmapamnenenunena

https://m.edsoo.ru/G6S619N7S

https://m.edsoo.ru/ESR7Z8K3P

https://m.edsoo0.ru/Y7Y0C4M1P

https://m.edso0.ru/U0QOK3X9V

https://m.edso0.ru/T6Q3V7NIT

https://m.edsoo.ru/YS8K3N7U5A

https://m.edsoo.ru/C6H509W00

https://m.edsoo0.ru/S5T4Y9L2C

https://m.edsoo.ru/C7F1R4J0L

https://m.edsoo.ru/L5L3A2WA4G

https://m.edso0.ru/Y60O7R8X50

https://m.edsoo.ru/B6X5W5W9l

https://m.edsoo.ru/Y7R20406E



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
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E

90

91

92

93

94
95
96
97

98

99

100
101

102

YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenue BexTopa 1o 6asucy
TPEX BEKTOPOB, HE JICKALLUX B
OJIHOM IIJIOCKOCTHU

CkansipHoe mpou3BeieHue

Beruucnenue yria Mexay
BEKTOPaMH B IIPOCTPAHCTBE

[Ipocreiinue 3aauu ¢ BEKTOpaMu
[Ipocreiimume 3a1a4u ¢ BEKTOPaMHU
[Ipocreiinue 3aauu ¢ BEKTOpaMu
[Ipocreiiume 3aauu ¢ BEKTOpaMu

O06001IeHYE ¥ cCUCTEMATU3 AL
3HAHUH

O00011IeHNE U CUCTEMATU3AIUS
3HAHUH

Wrorosas koHTpoJsibHAs paboTa
HToroBast KOHTpoOJIbHASA paboTa

O000I1IEHNE U CUCTEMATHU3AIINS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102

https://m.edso00.ru/C9T808D8X

https://m.edsoo.ru/I9T903V5N

https://m.edsoo.ru/COUGA7EOS

https://m.edsoo.ru/G3U3F9G8M

https://m.edsoo.ru/T9S5E204M

https://m.edso00.ru/S2Z1V7G5C

https://m.edsoo.ru/V8C1B1N5I

https://m.edsoo.ru/D3R5Q6A1D

https://m.edsoo.ru/N3L3C7L9Z

https://m.edsoo.ru/W0Z4C7Y 3K

https://m.edsoo.ru/R5C5M2X4V

https://m.edsoo.ru/D8F2MOV7L

https://m.edso0.ru/K9N7X0B8K



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
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

Ne
n/n

10

Tema ypoka

[ToBTOpenue tems! "KoopauHarsl
BEKTOPA Ha IUIOCKOCTH U B
npocTpaHcTse”

[ToBTOpenue Temsl "CkansgpHoe
MPOMU3BEJECHNE BEKTOPOB"

IToBTOpeHue Tembl "Brruncienue
yria MeXIy BEKTOpaMH B
npocTpaHcTBe"

[ToBTOpenue tems! "YpaBHeHHE
IPSAMOM, IPOXOAIIEH Yepes3 J1BE
TOYKH"

YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
YpaBHEHUE IJIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
BekropHoe npousseneHue
JIuneliHbIC HEPABEHCTBA,
JIMHENHOE NPOrPaMMHUPOBAHHE
JIuneliHbIe HEPABEHCTBA,
JMHENHOE IPOrpaMMHUPOBAaHUE

AHaTMTUYECKHE METOIBI pacyéTa
yria MeXay IpsAMBIMU B
MHOFOFpaHHI/IKaX

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/M412M8V3N

https://m.edsoo.ru/DOA0D4L8X

https://m.edsoo.ru/Y908F5W0B

https://m.edsoo.ru/W5P7F1X00Q

https://m.edsoo.ru/N0OZ9M5B1P

https://m.edsoo.ru/J6Q3H7U4W

https://m.eds00.ru/E3T5Q9X10

https://m.edsoo.ru/M5B4P8R1M

https://m.edsoo.ru/J2R6V8J5T

https://m.edsoo.ru/U1E2F6L4N



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N

11

12

13

14

15

16

17

18

19

20

21

AHaJIMTUYECKHE METO/IbI pacyéTa

yriia MCXKAY INIOCKOCTAMU B
MHOTI'OI'PaHHHUKax

dopmyiia pacCTOSIHUA OT TOUKH

A0 IINIOCKOCTH B KOOpAWHATAX

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

Haxoxnenue pacctossHui OT
TOYKHU 10 IUIOCKOCTHU B
MIPaBUJILHON TTUPAMHUJIC

KonTponbHas pabora
"AHanuTuueckas reoMerpus”

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHAAPTHBIC MHOT'OT'PAHHHUKHN

CeueHus MHOT'OI'PaHHHKOB:
METO CJIICOOB

CC‘-IGHI/ISI MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m prIMI:;IX nu
MIOCKOCTEH

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

HapanﬂeanHe MIpAMBIC U

MJIOCKOCTH: pacdy€T OTHOIIEHUM

HapaJ'IJ'ICJIBHBIe MIpAMBIC U
IJIOCKOCTH: YTJIBI MCKIY
CKPCIIUBAOIIHUMUCS ITPAIMBIMU

https://m.edsoo.ru/l1P912K6Y

https://m.edsoo.ru/L4N3C7H3S

https://m.edsoo.ru/K4F7Y9HSE

https://m.edsoo.ru/P1M3Z8S9B

https://m.edsoo.ru/O6Y9N8J6F

https://m.edsoo.ru/Y507H6D2I

https://m.edso0.ru/\V0D1G9X1Z

https://m.edsoo.ru/R2L71310C

https://m.edsoo.ru/USA8B2N7D

https://m.edso0.ru/G2F7Q7M3lI

https://m.edsoo.ru/H5N8Q7D4F



https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F

22

23

24

25

26

27

28

29

[lepneniuKynsipHbIE NIPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEePHEHANKYIISIPHBIX MIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OIPAHHUKOB

[IepnieHauKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIICHIUKYJIIpax
[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHMKAX

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJILHUKOB, (OPMYJIBI JJIS
TJI0IAJIeH, COOOpaKEeHUS
moa00ust

[ToBTOpEeHwMeE: MIOMAAN
MHOTOYTOJILHUKOB, (JOPMYJIBI AJIs
TJI0IIAJIEH, COOOpaKEeHUS
noao0us

[ToBTOpEeHwMeE: MIOMAAN
MHOTOYTOJILHUKOB, (POPMYJIBI AJIS
TJI0IIAJIEH, COOOpaKEHUS
noao0us

ITmomanu ceuenuit
MHOTOTPAaHHUKOB: ILJIOIIAI1
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs O 100Mst

[lnomaau ceuenuit
MHOT'OTPaHHUKOB: TUJIOLIAIHA

https://m.edsoo.ru/M6EOE9A1]

https://m.edso0.ru/Z0B5T4K4Y

https://m.eds00.ru/S616Z2N2V

https://m.edsoo.ru/M8Y7R6C9P

https://m.edsoo.ru/P303B9P5Y

https://m.edsoo.ru/J3S0D8GSL

https://m.eds00.ru/T9A2X9T70Q

https://m.edsoo.ru/N3G5E2Q3L



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L

30

31

32

33

34

35

36

37

38

MOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS 1O 100Ut

KontponpsHas padora
"TToBTOpEHME: MHOTOI'PAHHUKH,
CEYEHUs] MHOTOTPaHHUKOB"

O0BéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuieNienumne/1a

3agauu 00 yaABOeHHH Ky0a, 0
KBajipatype Ky0a; O TPHCEKLUH
yria

CrepeomeTrpuyeckue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJuieenuneaa

IIpuxnanHeie 3a1a4n, CBI3aHHBIE

C BBIUHUCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napasuieNienumnena

O0BEM MPSAMON TPU3MBI

CrepeomMeTrpuueckue 3a1aun,
CBSI3aHHBIE C BBIYMCIEHUEM
00BEMOB NPSAMON TPU3MBI

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE

¢ 00BEMOM TIPSIMON TIPU3MBI
Brruuciienne 00EMOB TeI €
TIOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM

https://m.edsoo.ru/H9J2P1A4]

https://m.edsoo.ru/J517C2D2E

https://m.eds00.ru/O0J1R6V3X

https://m.edso0.ru/T1F1D116C

https://m.edsoo.ru/P6USYOIM1E

https://m.edsoo.ru/L3X90Q5V8M

https://m.edsoo.ru/M6VOH8Y7R

https://m.edsoo.ru/M2E50416V

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

39

40

41

42

43

44

45

46

47

48

IIPU3MBI

Brruncnenne 06bEMOB Tell ¢
IIOMOUIBIO ONPENECIIEHHOTO
uHTerpana. O0bEM nupamMusl

®opmyna 00bEMa MUPaMUIbI.

OtHolleHe 00bEMOB nmupamu/j ¢

00IIUM yTIIOM

®opmyna 00bEMa MUPaMUIbI.

OrtHolleHne 00HEMOB nmupamMu/ €

o0IIUM YTIIOM

CrepeomeTrpuyeckue 3a1a4m,
CBSI3aHHBIE C 00BbEMaMU
HAKJIOHHOM MPU3MBI

CrepeomeTrpuyeckue 3a1a4m,
CBSI3aHHBIE C 00BbEMaMU
TTUPAMHU/TBI

[TpuknanHbie 3a1a4u 10 TEME

"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

[TpuknanHbie 3a1a4u 10 TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM MTHPaMHUIBI

[Ipumenenne 06bEMOB.
Berauciienue pacctostHuS 10
TUIOCKOCTH

KonTponbhas pabota "O0béM

MHOTOTpaHHHKA"

]_[I/IJ'II/IHIlpI/I‘-IeCKaH IIOBCPXHOCTD,

https://m.edsoo.ru/L8T5DOMS8R

https://m.edsoo.ru/S4P1G4P6H

https://m.edsoo.ru/I5U3A1X0B

https://m.edso00.ru/S2M5U3G0K

https://m.edsoo.ru/L6U20Q6S8K

https://m.edsoo.ru/G2P3V6P4C

https://m.edso0.ru/O3H9B7 X4V

https://m.edso0.ru/FOA1T6F3Z

https://m.edsoo.ru/F3G2U1F6N

https://m.edsoo.ru/B2R8N4E5X



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

49

50

51

52

53

54

55

56

57

00pa3yroue HUIHHIPUIECKON
MIOBEPXHOCTH

Munmusp. [psamoii kpyrosou
nuueAp. Ilnomans noBepxHocTH
LUIUHAPA

Konunyeckas NOBEpXHOCTB,
o0pasyronye KOHUYECKOn
nosepxHoctu. Konyc

Ceuenue KOHYCa IIJIOCKOCTBIO,
HapaHHeHBHOﬁ IIIIOCKOCTHU
OCHOBAHHA

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomans 6OKOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA
[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUECHUH
LWIMH]pA, KOHYyCca
CrepeomeTpuyuecKue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYHMCIICHUE,
IIOCTPOEHUEM CEUEHUH
LWIMH]IpA, KOHYyCca

[Tpuxnanueie 3a1a4u, CBI3aHHbIE
C LWJIKHIPOM

https://m.edsoo.ru/17V3W0V1B

https://m.edsoo.ru/Z705V5F0T

https://m.edsoo.ru/A1P1E8Z1V

https://m.edsoo.ru/D411B1K1X

https://m.edsoo.ru/A2N3J7D2Z

https://m.edsoo.ru/A0VOISL1K

https://m.edsoo.ru/O9U9S1J0E

https://m.edsoo.ru/J5SUOH2A2M

https://m.eds00.ru/Z900X4X9Z



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z

58

59

60

61

62

63

64

65

66

67

[IpuknanHbie 3a1a49u, CBSI3aHHBIC
C IMJIMHIIPOM

Cdepa u map

[Tepeceuenwue cdepbl u mapa ¢
wiockocTrio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300pakeHue mapa

Ypasaenue chepsl. [Lomans
cthepsl 1 e€ yacTeit

Cummerpus chepsl 1 mapa

CrepeoMeTpuuecKue 3aa4u Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHUU
IJIOCKOCTBIO

CrepeomeTpruecKue 3a1auu Ha
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHU
IJIOCKOCTBIO

[Ipuknansble 3a1auu, CBsI3aHHBIE
co cthepoii u mapom
[ToBTOpEHME: OKPYKHOCTh HA
MJIOCKOCTH, BBIYMCIICHUS B

https://m.edsoo.ru/U4W2D1N4Y

https://m.edsoo.ru/D2M8Q1Q9M

https://m.edsoo.ru/Q0V2D9T2C

https://m.edsoo.ru/T1S7TU4C8E

https://m.edso0.ru/O4A7V3I3L

https://m.edsoo.ru/M1U5L5B8Z

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/F8W7Q8M8S

https://m.edso0.ru/P0T2G5X0D

https://m.edsoo.ru/F9C9G7A1V



https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

68

69

70

71

72

73

74

75

76

77

OKPYKHOCTH, CTaHJJAPTHHIC
monoous

Paznmuunnie KOM6I/IHaI_[I/II/I TCI
BpalcHusd U MHOTI'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTH BpalieHus"

3anauu no teme "Tena u
MOBEPXHOCTHU BpalieHus"

KonTponbnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O6bém nununaapa. Teopema 06
00BEME TIPSMOTO LIUITHHIPA

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
unTerpana. O6béM KoHyca

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMJIMH/Ipa, KOHYCa

[TpuknaaHble 3a7a4u 10 TEME
"OO0BEMBI U IUIOMIAIN
noBepxHocren Ten"

O06béM 1mapa 1 mapoBOro
cektopa. Teopema 00 006bEMeE
mapa. [lnomans chepsl.
CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM

https://m.edsoo.ru/M9X1Y9C1M

https://m.edsoo.ru/N4BOF4R3E

https://m.edsoo.ru/A6W6V5B7D

https://m.edsoo.ru/Y9Q1P8D6A

https://m.edsoo.ru/S4D1E8J7S

https://m.edsoo.ru/G2P3E3T9N

https://m.edsoo.ru/H0Z3J5B0L

https://m.edsoo.ru/ROB3L5Q3H

https://m.eds00.ru/GOM9IN4VIR

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K

78

79

80

81

82

83

84

00BEMOB 11apa, I1apOBOTO
CETrMEHTA U IIapOBOTO CEKTOPa

[IpuxitagHbie 3ana4m 10 TeEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U IJIOIIAJIbIO
cdepsl. COOTHOMICHUS MEKTY
IUIOHIA/IIMU TTOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne o0béma npu
nogobun. CtepeoMeTpuyecKue
3aJ1auu, CBS3aHHBIE C
BBIUKCJICHHEM 00BEMOB TEN U
IJI0IaIe TOBEPXHOCTEN

KonTponsnas padora "[1nomanu
MOBEPXHOCTU U 00BbEMBI KPYTJIBIX

"

TCII

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. OOume
CBOICTBA JBHKCHUHN

Buas! nBrKeHNN: MapauieIbHbINA
NEPEHOC, LIEHTpalIbHas
CUMMETpHUS, 3epKaibHast
CUMMETpPHS, IOBOPOT BOKPYT
IpSAMOi

[IpeoOpazoBanms mo100wus.
[Tpsimast u chepa Ditnepa

FCOMeTpI/I‘{eCKHe 3aga4u Ha

https://m.edsoo.ru/F2B9V6K3V

https://m.edsoo.ru/Y7S7CONOM

https://m.edsoo.ru/E7Y1D1J8F

https://m.edso0.ru/P8X9Y9K9N

https://m.edsoo.ru/F5A906K6N

https://m.edso0.ru/X0U1R7EOM

https://m.edsoo.ru/Y0Z4M4Q3N



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N

85

86

87

88

89

90

MMPUMCHCHUC NBUKCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpascTse”

O6o06matomee moBropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3allus 3HaHU:
"ITapanienbHOCTb NPSIMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEeMaTH3aI1s 3HaHUHN
"BexTops! B mpocTpaHcTae"

O6o6matomee nmoropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHU:
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
MOHSITUH U METOJOB Kypca
reometrpun 10—11 kmaccos,
cucreMaruzanus 3Hanuii: "OobemM
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11
MOHSATHI U METO/IOB Kypca
reomerpun 10—11 kmaccos,
cucreMaruzanus 3Haaui: "O0beM
MHOTOTpaHHHKA"

https://m.edsoo.ru/L9T1Y8E7S

https://m.edsoo0.ru/O711L7S8D

https://m.edsoo.ru/Z0T217VIN

https://m.edso00.ru/X1L4M9T7S

https://m.edsoo.ru/L8B7K5P7L

https://m.edso0.ru/A8T9G9D2P



https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P
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92

93
94

95

96

97

98

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3allus 3HaHU:
"[Lnoniaay MoBEpXHOCTH U
00BEMBI KpyTJbIX TET"

O6o06matomee moropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3allus 3HAaHU:
"Ilnomany MOBEpXHOCTH U
00BEMBI KpyTbIX TEN"

HrtoroBast KOHTpOJIbHAS paboTa
Wrorosas koHTposibHasA paboTa

[ToBTOpEHHE, 0000IICHUE 1
cUCTEMATH3aLUs 3HAHUH

Wcropus pa3BuTus crepeoMeTpun
KaK HayKH U e€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.edsoo.ru/D2R2A7N5Y

https://m.edsoo.ru/GOH6WSL1I

https://m.edsoo.ru/A2T8K400H

https://m.edsoo.ru/P6R5P8U7U

https://m.edsoo.ru/C7F7Y 326K

https://m.edsoo.ru/ROCOESD10

https://m.edso0.ru/M8M4H1Y 2T

https://m.eds00.ru/R9S5Y2Y7D



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D
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100

101

102

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pasBuTHs CTEpEOMETPUMI
KAaK HayKU U €€ posib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102

https://m.edsoo.ru/USL3A9HS8I

https://m.edsoo.ru/A7M5S2P5M

https://m.edsoo.ru/I9P7L3W5R

https://m.edsoo.ru/G3Y5W3Z0B



https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R
https://m.edsoo.ru/G3Y5W3Z0B




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

I'eomerpus
OnepupoBaTh NOHATUSAMU: TOUKA, NPsAMasi, IIOCKOCTh

IIpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX IIPU PEIICHUH
reOMETPUYECKUX 3a/1a4

OHepI/IpOBaTB MNOHATHUAMU: TMAPpAJUICIIbBHOCTD W IICPICHAUKYIISIPHOCTDH
MpSAMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIOJIOKEHUE MPSAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIM YroJl, TpaHU JABYI'PAHHOIO YIJIa,
peOpo ABYIpaHHOIO yrija, JIMHEHHBIA Yrojl IBYTPaHHOIO yIUa, IpajycHas
Mepa JIBYTPaHHOI'O yria

OnepupoBaTb NOHATHUAMHU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBITYKJIBII
MHOT'OTPaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, TPAaBUJIBHBIII MHOIOTPaHHUK

Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIPDAaHHMKOB (IMpamMuaa, HOpU3Ma,
pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)

KnaccupunupoBate  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHUS  JJIs
KJIacCU(UKaUU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, MTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE IPU3MBI, TApaIIJIEIIEUIIEIbI)

OHepI/IpOBaTB IMOHATHUAMU: CEKYIasl IIIOCKOCTh, CCHCHNEC MHOTOTPAHHHUKOB

OOBACHITD IMPUHOHUIIBI ITOCTPOCHUA CEYESHUH MHOT'OIrpaHHUKOB, HCIIOJIb3YA
METO CJICOOB

Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y

Pemate 3aaun Ha HaXOXKJAEHUE T'€OMETPHUECKUX BEIUYMH MO 0Opasiam
WIM alNrOpuUTMaM, MPHUMEHSsSI HM3BECTHBIE aHAJIMTUYECKHE METOIbl TpHU
pellleHnH CTaHJAapPTHBIX MaTeMaTHYeCKMX 3ajad Ha  BBIYHCIIEHHE
paccTOsSHUN MEXIy JABYMS TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU

Pemater 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
WM QITOpUTMaM, MPUMEHSS HW3BECTHBIE AHATUTHUYECKHE METOAbl TP
pEUIEHUH CTAaHJAPTHBIX MAaTEMAaTHYECKHUX 3aJad Ha BBIYUCIEHHUE YIJIOB
MEXKy CKPEIIMBAIOIIUMHUCS MPAMBIMH, MEXKIY MNPSAMOA M IIOCKOCTBIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KJIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruucnate 00bEMBI M IUIOIAAN OBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
nupamMpia) ¢ MpUMEHEHUEeM (OpMYN, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOIPaHHUKOB

OHepI/IPOBaTB IOHATHUAMHK: CUMMETPHA B IPOCTPAaHCTBE, LCHTP, OChb U
IIJIOCKOCTh CUMMETPUHU, HEHTP, OCh U IINIOCKOCTh CHUMMETPUHU (bHprBI

W3Bnekatb, mTpeoOpa3oBBIBATH M HHTEPIPETUPOBATH WH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYECKUX (GUrypax, IMpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKaxX

[TpumeHsTh TeoMeTpuueckrue (akThl I PELICHUS CTEPEOMETPHUYECKUX
3a/1a4, MPEIIIONAraIUuX HECKOIbKO IIAaroB pELICHUs, €CIA YCIOBHUS
NpUMEHEHHS 33J]aHbl B IBHOH (popme

[IpumensTh mpocTeilliie MporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[TMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4

HpI/IBOI[I/ITB IMPUMCPbI MATCMATHUYCCKHUX 3aKOHOMepHOCTeﬁ B IIpUpoac Hu
JKHU3HH, paClIO3HABATDH IIPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IprMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTHKE: AHAJIU3HPOBATh PEATbHBIE
CUTYyallUH ¥ PUMEHSTh U3YUYEHHBIC MMOHITHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHYeCKu cHOPMYITUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC
CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEA0BATH IIOCTPOCHHBIE MOEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, almapara aiareopsl,
pemartb  MPAaKTUYECKWE  3aJaud,  CBSI3aHHbIE C  HAXOXKJICHUEM
reOMETPUYECKUX BEIUYUH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi

I'eomerpus

OnepupoBaTh NOHATHAMU: IMIUHJIpPHUYECKass MOBEPXHOCTh, 0Opa3yrollue
LIWIMHJIPUYECKON TIOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh

Pacnio3naBats Tena BpameHus (UInHAP, KOHYC, cdepa U map)
OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH

OHepI/IPOBaTI) IIOHATUAMMU: H.I&pOBOﬁ CEIMCHT, OCHOBAHHEC CECIrMCHTA, BBICOTA
CErMEHTa, IIApOBOW CIIOM, OCHOBAHME IIAPOBOTO CJIOSI, BBICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP

Borumcnate  00bEMBI U Iiomaau HOBCpXHOCTCfI TCJI  BpallCHU,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

TEOMETPHUECKUX Tell C MPUMEHEHUEM PopMyT

OnepupoBaTh TOHATHSAMH: MHOTOTDAaHHUK, BIHUCAaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

N300paxkaTh u3y4aemble (QUTypbl OT PYKH M C NPUMEHEHHUEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpPEJICTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YuCIiIo, O6’b$[CHHTI>, KaKHuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICIICIIUIICAa IIPHU CII0KCHHUHN BEKTOPOB

OnepupoBaTb MNOHATUSMU: JEKApPTOBbI KOOpPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ
MEXJly BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHNUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOPAMHAT
Pemate mpocreiinme reoMeTpruueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOIO METOJa

Pemate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 06pa3uaM WK aJIrOpruTMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECUICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

HpI/IMeHHTL HpOCTCI\/'IIJ_II/Ie mporpaMMHBIC  CpCACTBA H  3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh NPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHSITI) IOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIUM3HUPOBATH PCAaJIbHBIC



CUTYyallUu U MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHU4ecKu cHopMyTUPOBaHHON MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyallul Ha S3bIK€ TEOMETPUU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 aKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUICbHBIE NPSIMbIE B IMPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHU N

HepHGHIH/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: TMCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U MIOCKOCTH, TeOpeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TJIOCKOCTH, MPOEKIUs GUTYphl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

IlonsAiTME MHOIOrpaHHHMKAa, OCHOBHBIE OJJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKIBIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapamienenumnen, NpsMOyroibHbIA Napajuienenunes u
ero cporcrea. [Impammpma: N-yrosbHas NUpaMuaa, TPAHW U OCHOBAHHWE IMHPAMU/IBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUJIbHAS U YCEUEHHAsl MUpaMHJA.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
[IPaBUJIBHOTO MHOIOIPAHHMKA, IIpaBUjIbHAsA IMpU3Ma M IPAaBWIbHAs IUPAMHUIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MIPU3MBI U TUPAMUIbI

CuMMeTpHs B NIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, NMPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMuiax, MapajuleeNunenax,  IpaBHIbHBIX
MHOT'OI'PaHHHUKAX

Bbruncnenue »1€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. I[lmomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHONW MUPAMHBI, TE€OpEMa O IUIOIIAJN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOMICHHUSI MEXAY IUIOMAISIMHU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckast MOBEPXHOCTb, 00pa3yolIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrole KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, IMamerp, TUIOMAas MoBepxHOCTH ceprl. BzanmHoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoImaib
chepsl

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHarmu Ten BpaleHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOT'PAHHUK, WIH TEJIO BpAILCHHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE W BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUYECKHUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

BJIaI[eHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHATIBLHBIM TOKA3aTeNeM, CTENEeHb C JEHCTBUTENbHBIM IOKa3aTeseM,
jJorapudm uwucIa, CHUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETMMOCTH, HAMMEHBIIUI 001Nt
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIpQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE ONEPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHYECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘ICCKI/IC, TPUT'OHOMETPUYCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB W CUCTECM; YMCHUC PpCIIATb YPABHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
¢GyHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAXOAWTh YpaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM allnapara MaTeMaTHYecKOro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO



HHTCrpaga;, HNpUBOAWUTL HIPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, MOKa3aTenbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 U3 APYrHX y4eOHBIX NPEIMETOB M 3ahad U3 peajbHOM
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEN0BATh IIOJYYEHHOE DCIICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAaHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6JHOILCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCITH



10

BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYHMHA, PACIpEleliCHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN I PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NEPECTAHOBKA, YHCIO COYCTAHHIA,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTb IOHATHUAMM: TO4YKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPAMBIE, MAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC (baKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un

YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Mpu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O00BEM KyOa,
MMPpAMOYTOJIBHOI'O IapauiCICiiuncaa, IHpaMHuAbl, IIPU3MBbI, IOUIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHYCa W IWIIMHIPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,
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Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccuukamuio ¢Guryp 1mo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue omnepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacrmo3HaBaTh paBHBIC W TOJNO0HBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCIISTH T€OMETPUUYCCKUE BEITUYHHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIAJb TOBEPXHOCTH), HCIOJB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TIApaJUIeNIeIIUIeIa, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX q)Hpr

YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKECHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BGKTOPHBIﬁ u KOOp,[[I/IHaTHHﬁ MCTO

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HOI[XOI[SIH_[I/II\/’I METOJ AJId pCHICHUS 3ala4i; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6H1€CTB€HHI)IX
nmponeccoB u ﬂBHeHHfI; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 21eMeHT CO/IePKAHMS
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panonanbupie  uncia. OOBIKHOBCHHBIE M JIGCATHYHBIC JPOOM, TPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMHU HAaTypaJbHOM CTEIICHH

14 Crenens ¢ nenbiM nokasareneM. CTeleHs ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHbIC JOTapH()MBbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA M OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [TpeoOpa3oBanue BHIpAKECHHUNA

1.9 KommuiekcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 [lenbie 1 QPOOHO-pAIMOHAIBHBIE YPABHEHHS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 TpuronomeTpudeckie ypaBHEHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie 1 IPOOHO-paLIMOHANIEHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [TokazaTenbHbIE U TOrapru(PMUIECKUE HEPABCHCTBA

2.8 TpuronomeTpuyecKre HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpuiia cucTeMbl TUHEHHBIX ypaBHEHHN. OMpeaeuTellb MaTPHUIIbI
3 OyHKIWMH U TpaduKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

¢yukuuu. YétHeie 1 HeuéTHbIe QyHKUMU. [lepuognueckue GpyHKINHI

OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
[IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl U1 MHUHUMYMBl GyHKIuH. HauOonbpliee m HauMeHblee 3HAUYCHHE

(GYHKIIMHM Ha IPOMEXKYTKE

Crenennass (yHKIUSI C HAaTypajJbHBIM U LENbIM Toka3aTeneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
[Toka3zarenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku

Touku paspeiBa. AcuMmMnToThl rpadukoB ¢Gyakmmii. CBolicTBa  (yHKIHH,

HENPEPBLIBHLIX HAa OTPE3KE

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢yHkiuu. [Ipou3BoHbIE FI€MEHTAPHBIX (PYHKIIUN

HpI/IMeHCHI/IC HpOHSBOI[HOﬁ K HCCICIOBAHUIO (1)YHKI_II/II7I Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaxoxneHnue HauOOJIBIIEr0 U HAaMMEHBIIEr0 3HAYEHUS (1)YHKI_II/II/I Ha

OTpE3Ke

[TepBooOpaznas. MuaTerpain
MHokecTBa 1 JTOTHKA

MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
Jloruka

BepositHOCTB 1 cTaTucTHKA
OrnucarenpHas CTaTUCTHUKA
BeposrtHocTh

KomOunaTtopuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMBbIE U TIIOCKOCTH B MPOCTPAHCTBE
MHororpanHuKu

Tena v MOBEpXHOCTH BPALLEHUS

KoopanHats! 1 BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






