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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JIOTWYECKOE  MBIIUICHHE,  (GOpMUpPyEeMOe  TpH  U3YYCHUU
00y4aroIMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEH oOOydarommxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢opMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATHUAMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM W Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJCHUHN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B TIPOBEICHHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEH 00yJaronuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIICHUS, HHTEpeca K H3YUCHHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHUTYAIMSIX W MPH U3YYCHHUH IPYTHUX
y4eOHBIX MPEAMETOB, TMPOSBICHHUS 3aBUCHMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, HWCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNH MTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BexkTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMI», PEICBAHTHBIMU TEOMETPUM Ha YTIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEP)KATENIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
MPOrpaMMBbl, paclpeleNEHHBIM MO TojaM OOy4YeHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHecs
oOpamaquch HEOJHOKpPAaTHO. OTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a2 HOBBIC 3HAHUS BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOMUXCs, PACIIUPSISL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon Kk M3yYEHHUIO TECOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3maTth  yciuoBus i auddepeHnmanud  o0ydeHUs, IMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CleuuTh YriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKU C
ydéTtoMm BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJnEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockocth. [lapamienbHO€ M LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOu
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHAUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yrojl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PDaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAsl U TOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, OpPsAMOYTOJbHBIA — IMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupammpa: N-yronbHas nHupamuza,
npaBwibHas W yceu€HHass nupamuzibl. CBoicTBa pEéGep M OOKOBBIX TIpaHen
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroyibHAas NUPaMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPAMUJIBI,
TeopemMa O IUIOLAAN YCEUYEHHON MMPaMU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucyo. CBolCTBa CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTopaM. IIpsmMoyrosnbHass cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpalmenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAas IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHnanuy Ten BpauieHuss ¥ MHOrorpaHHukoB. [lpusma, BhnucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocThio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, IUIOMAAb chepsl U e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue moaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS HWJIUHAPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TITIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepanuu HaJ BEKTOopamu. BekTopHoe
YMHOXXEHUE BEKTOpOB. CBOMCTBA BEKTOPHOTO YyMHOXEHMS. IIpsMoyrosibHas
cucTeMa KoopAauHat B npocTpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3aj1a4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUsS W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauielbHBIA TEpPEeHoC,
LHEHTpaJbHAsT CUMMETpPUS, 3€pKaJIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPAMO.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT0  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCHI M APYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILJIOMY M HAaCTOSALIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOILIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cpepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cpOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3710pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBbHOCTBIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccnr U peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKWU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, IOHUMAaHHE BIIMSHUSA
COITMATILHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3aj7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKu Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAloB €€
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTUYeCKOW KyJIbTypOH Kak CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W WCCICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHNS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTAIIMIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayd  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4éToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 0ObEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOATENbHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

IPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IMPOLIECCA, A TAKKE BbLABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISATH J€(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSITEIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUSA MO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUAMHU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOICTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISATH ILJIAH, AJITOPUTM PEILICHUS 3a/1a4d, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ YYETOM HOBOW MHGOpMAIUK.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelieHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa UEIU U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHJAHOW W WHIWBUIYaAIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX HaTh IMPOIECC W Ppe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (00CyxkaeHMs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» W MHBIE), BBHINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOONHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MpsIMOM U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJ1accuukanuu;

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

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH M300pakeHus puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJIAMH, BBIMOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAaJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MaTeMaTHYECKUX OTHOIICHUWA U
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh H3yUYECHHbIEC MOHATHS B
npolecce IMOMCKAa pEeUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C UUJIUHIPUYECKOU,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIWJIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CITIOCOOBI TIOJTYYCHHUS TEJI BPAIICHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAIICHUS,
TEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHITHUSMH, CBA3AHHBIMU C KOMOWHALMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOIO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
peniaTh reOMETPUUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)KEHWsS MHOTOTPAaHHUKOB M TEJ BpalleHUs IMpHu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUeCKre (DaKThl JJISI PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELIEHUS, €CIH yCIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AQHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOILECCE TOUCKA  PEIICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTHYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTebHbIC
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmHoe pacnionoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTubl ¥ paccTosHUA 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBEepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 5
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IMMOYPOYHOE NIVIAHUPOBAHHUE
ID 5353259 10A KJIACC AiinunoBa Enena I'eoprueBna

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoauuecTBO 9acoB

KonTposbHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

02.09

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/bHbIE

pecypchl

[loHsATHS CTEpEOMETPHUH: TOUKA, TIpsiMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300paKEeHUs HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

03.09

[TonsTHs: MepeceKkaroecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

04.09

[TonsATHs: nepecekaroecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKu, U300paKeHUE

MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

09.09

10.09

11.09

AKCHOMBI CTEPEOMETPUH U ITEPBBIE

16.09




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

17.09

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoOsl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

18.09

10

N3o00paxkeHne ceueHuii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pEopa. M3o0paskeHne epecedcHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanne
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

23.09

11

N300paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pEopa. M3o0pakeHne epecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MMOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

24.09

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETaMHU

25.09

13

N300paxenune ceueHunit nupamuabl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanre
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [[BETAMHU

30.09

14

Merton cnesioB st MOCTPOSHUS CeUEHUM

01.10




15

16

17

Merton cnenoB yisi HOCTPOCHUS CEUCHHUIA.
CaoiicTBa niepece4eHni PsIMBIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MpsSIMbIX U
IUIOCKOCTEN

[TocTpoenue cevueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

02.10

07.10

08.10

18

[TocTpoenue ceueHwmii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

09.10

19

[TocTpoenue cevueHwmii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

14.10

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

15.10

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lomo0Oue
TPEYrOAbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcrtopus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH

16.10

21.10




23

24

25

26

27

KonTposabHasi padora " AKCMOMBI
crepeomerpun. Ceuenus'"

B3aumHoe pacnonoxeHue npsMbIx B
npoctpanctBe. CKpenuBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JTAHHOM NPSMOU, TPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIIeH Ha JaHHOMN
npsaMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MmapauIeNbHBIX IpSIMBIX. Teopema o
CKPEUIMBAOIINXCS MTPSAMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

22.10

23.10

05.11

06.11

11.11

28

[enTpanbsHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

12.11

29

3agaun Ha 10Ka3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

13.11

30

[TonsATHs: MapaIeaTbHOCTh NPSIMON
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.

18.11




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexKe U
napajuieNbHOTO APYToii mpsiMoii. Pacuér
OTHOIIICHHUH

19.11

20.11

33

[TapannensHas MpoeKusi, IPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIe/1a ¥ Ipu3Mbl

25.11

34

35

36

37

[TapannenbHele ockocty. [IpusHaku
HapajIeNIbHOCTHU JIBYX IUNIOCKOCTEH

Teopema 0 napauIeIbBHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHlefI
Yyepe3 TOUKY, HE MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSMBIX IIEPECEUEHHUS
[P [IEPECEYCHUN IBYX MapalJICIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOI ¢
JBYMsI TApaAJIEIbHBIMU JIOCKOCTSIMH

26.11

27.11

02.12

03.12




38

39

[ToBTopenue: Teopema Iudaropa na
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

04.12

09.12

40

41

42

43

CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuiejienunena

Boruncnenue IMH OTpe3KOB B KyOe U
MPSIMOYTOJIbHOM NapaJulesIenuIe e

[lepnieH UKy ASIPHOCTD MPSIMOM U
wiockoctH. [Ipu3nak
MEPIEeHIUKYISIPHOCTU MIPSIMON U
IJIOCKOCTH

[lepneH MKy IAPHOCTD NPSMOM U
mockocty. [Ipu3Hak
NEPIEHIUKYJISIPHOCTH IIPSIMON U
IIJIOCKOCTH

10.12

11.12

16.12

17.12

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYIISAPHON K INIOCKOCTH

18.12

45

46

47

[ImockoCTH M EPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockoCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX
[leprieHAUKYISIp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyIsapa U3 TOUKU Ha
PSIMYIO

23.12

24.12

25.12

48

[lepneHuKyasp U HAKIOHHAS.

30.12




[TocTpoenue neprneHauKyspa U3 TOUYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYIIpax

49 13.01
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHAUKYIIIPAX 14.01
(mpsimast 1 oOpaTHast) '

51 Yron Mexay CKpeIUBaOIIUMHUCS 1501
HPSIMBIMU
[Touck neprneHauKyJJISIpHBIX MPSAMBIX C

52 MTOMOIUIBIO NEPIIEHINKYISIPHBIX 20.01
IJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE 21.01
ITocTpoeHue ceuenuii kyba, Npu3Msl,

54 MPaBUJILHON MTUPAMUJIbI C TIOMOIIBIO 22.01
OPTOTOHAJIBHOMN MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO 27.01
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctn 28.01
CUMMETpPUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyJISIpHOCTH IPSIMOU U 2901
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUH
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

58 . 03.02
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér

59 . 04.02
paccTosSHUM OT TOUKH JI0 IIIIOCKOCTH

60 CriocoObI OIYCTHTD MIEPIIEHANKYIISPHI: 05.02




61

CUMMETpHUS, CIABUI TOYKH 110
NapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW MpsiIMOH,
M3MEHEHUE PACCTOSIHUM

10.02

62

KonTtpouabnasi pa6ora ""B3anmnoe
pacnosio:keHue NPAMbIX H IJIOCKOCTel B
npocrpancrae'

11.02

63

64

65

[ToBTOpEHME: Yroa MEeXIAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yroa MEXKIY

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC MCTOABI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

12.02

17.02

18.02

66

JIByrpansbIii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYTPAHHOIO yTIila

19.02

67

68

69

IlepnenaukynspHele miaockoctd. CBoiicTBa
B3alMHO NEPIEHIUKYIISIPHBIX MIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TeOpeEMa O IIPSIMOK
MEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU MIIOCKOCTH
[IpssMoyToNbHBIN apasuienenune; Kyo;
W3MEpEHMs], CBOMCTBA IPAMOYTOJIBHOTO
rapajuienenuIena

24.02

25.02

26.02

70

Teopema 0 nMaroHany NPsMOYTOIBHOTO

03.03




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke U MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIoJIOKEHUEM MPSIMBIX U IJIOCKOCTH

04.03

72

[ToBTOpEeHME: CKpEIIMBAIOIIHECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX

05.03

73

74

75

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

Paccrosinue oT TOUKH 10 IIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHHHKYHﬂpHOﬁ IIJIOCKOCTH

10.03

11.03

12.03

76

TpéxrpaHHblil yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB AJIsI
TPEXTPAHHOTO yIJIa

17.03

77

78

79

DneMeHThI ChepPUIEeCKON TeOMETPHH:
reo/Ie3nYecKue JMHUN Ha 3emIie
KonTtpouabHnasi pa6ora "Yrisl n

paccrosinus’'

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

18.03

19.03

24.03

80

[Inpamna. Bunael nupamua. [IpaBunpHas
npamMuaa

25.03




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

81 1 26.03
IIpaBunbHas npusma

82 [Ipsmoit napanﬂuenennneﬂ, 1 07.04
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 Brzmylcﬂble MHOTOTrpaHHukH. Teopema 1 08.04
Ditnepa
Brinykibeie MHOTOrpanauku. Teopema

84 Oiinepa. [IpaBunbpHbIe U NOMyNPaBUIbHBIE 1 09.04
MHOTOTPaHHUKH

85 FOHTpOHbHaﬂ padora 1 14.04

MHuororpanHuku"

86 [ToHsATHE BEKTOpaA HA MJIOCKOCTHU U B 1 15.04
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 16.04

88 Pa3nocTh BekTOpOB 1 21.04

89 [TpaBwiio mapamienenumena 1 22.04

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 23.04
Paznoxenne BexkTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1 28.04
TUTOCKOCTH

92 CkansipHoe pou3BeICHUE 1 29.04

93 Brranciienue yria Mexy BEKTOpaMu B 1 30.04
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 05.05

95 IIpocreiimue 3a1aun ¢ BEKTOpaMH 1 06.05

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 07.05

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 12.05




98 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1 13.05
99 O06001IeHre U CHCTeMAaTU3alns 3HAHUN 1 14.05
100 HToroBasi KOHTpPOJILHasI padoTa 1 19.05
101 HToroBasi KOHTpPoOJILHasI padoTa 1 20.05
102 O06o001IeHre U CUCTEeMaTU3allisl 3HAHHUIA 1 21.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




ID 5353259 11A KJIACC AijinunoBa Enena I'eoprueBna

KonuyectBo yacos DJIEeKTPOHHbIE
JlaTa uudposbie
Nenn/m  Tema ypoka KonrTpoabubie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypchl
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1 02.09
Ha TUIOCKOCTH U B IPOCTpaHcTBE" '
5 [ToBTOopenue temsl "CkansipHoe 1 03.09
[POM3BEIEHHE BEKTOPOB" '
3 IloBTOpEeHue TeMsbl "Bhrunciaenue yria 1 05.09
MEXJly BEKTOpaMH B IIPOCTpaHcTBe" '
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MIPSIMOH, 1 09.09
HPOXOJSNIEH Yepe3 IBe TOUYKH" '
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1 10.09
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 1.09
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1 16.09
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 17.09
IIPOrpaMMHUPOBAaHHE '
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 1909
IIPOrpaMMUPOBAHHE '
10 AHanmMTUYECKHE METObI pacyéra yria 1 53.09
MeX1y NPSIMbIMH B MHOT'OTPaHHUKaX '
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1 24,09
MEXJy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX '
12 ®dopmysia pacCTOSIHUSI OT TOUKH J10 1 26.09




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxneHnue paccTossHuil OT TOYKHU A0

13 30.09
IJIOCKOCTH B KyOe
HaxoxneHnue paccTossHuil OT TOYKHU A0

14 P ’ 01.10
IJIOCKOCTH B MPAaBUILHON IUPAMHUJIE
KonTpoabHas padora "AHajauTu4yeckas

15 . 03.10
reoMeTpus
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbBIE

16 P P 07.10
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB 08.10
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, IEPECCUECHUS IPSIMBIX U 10.10
IIJIOCKOCTEMN
[TapannenpHble MpsIMbIE U TUIOCKOCTHU:

19 14.10
napajuieNbHbIe CEUCHUS
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

20 . o 15.10
pacuéT OTHOILIEHUHI
[TapannenpHble MPsMBIE U TUIOCKOCTH:

21 YTJIbI MEXKY CKPELMBAIOIIUMUCS 17.10
MPSIMBIMU
[lepnieHiuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl

22 P - 21.10
MEPIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUUA MHOTOTPaHHUKOB
[lepnieHiuKyIsIpHBIE IPSIMBIE U

23 TUTOCKOCTH: TeopeMa O Tpex 22.10
neprneHIuKyIspax

24 [lepnenqukynspHbIE IPAMBIE U 24.10




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAH

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIS
101 IeH, COOOpaKEHHSI TIOI00MS

05.11

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS
TJI0IAIeH, COOOPaKEHHSI TIOT00MS

07.11

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakeHHs MO00MS

[Tinomamu ce4eHuit MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS
KonTtpouabHnas pa6ora "IloBTopenue:
MHOTOTPAHHMKH, CeYeHHUS
MHOI'OrPpAHHHKOB"

11.11

12.11

14.11

18.11

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaiesienurmnesa

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKITH yria

CTCpCOMeTpI/I‘{eCKHC 3aga4u, CBA3aHHBIC C

00BEMOM MPSIMOYTOJILHOTO
napaiesenumnena

19.11

21.11

25.11

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C

26.11




BBIYMCICHUEM 00BEMA IMpsAMOYT'OJIBHOT'O

napajuiesienumneaa

35 O0BEM IPSIMO TPU3MBI 28.11

36 CrepeoMeTpHUueCcKre 3a]1a9u, CBSI3aHHBIC C 02.12
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI '

37 [IpuknanHele 3a1a4u, CBSI3aHHBIE C 03.12
00BEMOM MIPSMOIA TPU3MBI '
Brruucnenue o0EMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. Oobém 05.12
HAKJIOHHOU MPU3MBI
Brruucnenue o0EMOB TEN ¢ TOMOIIBIO

39 ornpenenéHHoro uaTerpana. O0bpEm 09.12
T PAMH/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE 10.12
00BEMOB ITUPAMUJT C OOIIMM YTIIOM '

41 dopmyna o6béma nmupamuabl. OTHOIIEHKE 11
00BEMOB MUPAMUJL C OOIINM YTIIOM '

42 CrepeoMeTpHUeCKre 3aa9H, CBI3aHHBIC C 16.1
00BEMaMK HAKJIOHHOW TIPU3MBI '

43 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C 1712
00BbEMaMU TUPAMHUTBI '
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM 19.12
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI 2312
Ten", CBA3aHHBIE C 00BEMOM ITHPAMHUIbI '
[Ipumenenne 00bEMOB. Briuncnenue

46 p 24.12

pacCToAHUA A0 IMMIIOCKOCTU




KonTposabHas padora "O0bém

47 | 26.12
MHOTOTPAHHUKA
Hunuaapuyeckas IOBEPXHOCTbD,

48 o0pa3yromue MUINHIPHICCKON 30.12
MTOBEPXHOCTHU

49 Munuuap. [IpsMoit KpyroBod HUIMHAP. 13.01
[1nomane MOBEpXHOCTH LUIUHAPA '

50 Konnueckas moBepxHOCTh, 00pa3yroiue 1401
KOHMYECKOU nosepxHoctu. Konyc '
Ceuenunie KOHycCa MIOCKOCTHIO

51 Y ’ 16.01
napajuieNbHOM MIT0OCKOCTH OCHOBAHUS
VYceuénnblil konyc. M3o00pakenue

52 . 20.01
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTU U

53 o P 21.01
TMTOJTHOM IMOBEPXHOCTH KOHYCa
[Tnomaas 60KOBOM TOBEPXHOCTH U

54 . P 23.01
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE, 27.01
MMOCTPOCHHUEM CEUYCHUH IIUINHIPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE, 28.01
MTOCTPOCHHUEM CEUYCHUH ITWIHHIPA, KOHYyCa
[IpuknanHble 3a1a4u, CBSI3aHHBIE C

57 P ’ 30.01
IAHIPOM
[TpukiamHbIe 3a/1a49M, CBSI3aHHBIC C

58 P ’ 03.02
IAHIPOM

59 Cdepa u map 04.02




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bu u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

06.02

10.02

11.02

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOi U MIapoM,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapOM,
MIOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[TpuknagHeie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

13.02

17.02

18.02

20.02

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaHI[apTHBIe
o100

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

24.02

25.02

27.02

70

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

03.03




71

72

KonTpoabHnas padora "Tesa u
NOBEPXHOCTH BpameHus"

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LIUJIMHIpA

04.03

06.03

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYyCa

10.03

74

75

76

IInomany 60KOBOI M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHrUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHyca

[Ipuknagueie 3agaun 1o teme "OOBEMBI
IJI0IIaAu TOBepXHOCTEH Ten"

11.03

13.03

17.03

77

O0BEM mapa 1 mapoBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUecKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CerMEHTa U IapoOBOTO
CEeKTopa

18.03

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOMEHUS MEXKITY
IJIOMIAISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEIl

20.03

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUeCKHE 3319, CBI3aHHBIC C

07.04




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
IMOBEPXHOCTEN

KonTpoabHnas padora "Iliomanu
MOBEPXHOCTH U 00BEMBI KPYIJIbIX Tea'"

08.04

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUS.
JIBmkeHust U paBeHCTBO Guryp. OOmiue
CBOKCTBA JBUKCHUI

10.04

82

83

84

Buapl nBukeHHI: napaieIbHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

14.04

15.04

17.04

85

86

87

88

Kountpoabsnas padora ""Bexktopsl B
npocrpancrsae'

Oo6o06muaromiee noropeHue 11 noHATHH U
METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWH:
"[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekrtops!l B npocTpancTee"

O6o06maroriee nosropenue 11 noHATUH 1
METOJIOB Kypca reometpuun 10-11

21.04

22.04

24.04

28.04




89

90

KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B ipocTpaHcTae”

O6o06maromiee moBTopeHue 11 MoOHITHI 1
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"O6beM MHOTOrpaHHUKA"

Obodowarowee noemopenue 11 nonsmuil u
Memo0oe kypca ceomempuu 10-11
KAACCO8, CUCMEMAMU3AYUST SHAHULL:
"Ob6vem mHozoepannuka’

29.04

05.05

91

Obodowarowee noemopenue 11 nowsmuil u
Memo0os kypca eeomempuu 10-11
KAACCO8, CUCMEMAMU3AYUsT 3HAHULL:
"Ilnowaou nosepxnocmu u 00bEMbLL
Kpyenvix men"

05.05

92

Ob6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

06.05

93

Hrorosasi koHTpoJIbHaAsI padoTa

08.05

94

95

Hrorosasi KoHTpOJIbHAsI padoTa

Iloemopenue, 060Owenue u
cucmemamu3ayust 3HAHULL

12.05

13.05

96

Hcmopus pazsumus cmepeomempuu Kax
HAyKU U e€ pojib 8 pa3eumuu COBPEMeHHbIX
UHIHCEHEPHBIX U KOMNBLIOMEPHBIX
mexHoio2ull

13.05




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcmopus pazsumusi cmepeomempuu Kax
HAYKu U eé posib 8 pazeumuy CO8PeMeHHbIX
UHIICEHEPHBIX U KOMNBLIOMEPHBIX
mexnoio2uil

HUcmopus pazsumus cmepeomempuu Kax
HAYKU U e€ posib 8 pazeumuu CO8PeMeHHbIX
UHIICEHEPHBIX U KOMNbIOMEPHBIX
mexnoio02uil

15.05

19.05

20.05

22.05

22.05

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

26.05

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NMpoBepPsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [IpyuMeHsSTh aKCHOMBI CTEPEOMETPUU M CIEICTBUS U3 HUX MPU PEIICHUU
' reOMEeTPUUECKUX 3a7a4
73 OnepupoBaTh MOHATHAMH: MapAUICIBHOCTh W TEPIEHAUKYJISIPHOCTh
' MPSIMBIX U MJIOCKOCTEH
74 KiaccupunmpoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX H TUIOCKOCTCH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHSATUSMH: JBYTPAaHHBIM yToJ, TpaHU JABYTPAHHOTO YIUIa,
7.5 pebpo IBYrpaHHOIO yIiia, JIMHEWHBIN yroia ABYTPaHHOTO yria, TpaaycHas
Mepa JBYTPaHHOTO yria
76 OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBIII MHOTOTPaHHUK
77 PacriozHaBaTth OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TMHpamMuia, IMPU3MA,
' IPsIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJs
7.8 KJacCU(pUKalUU (BBIMYKIbIe U HEBBIMYKIIbIe MHOTOTPAHHUKH, MPaBUIbHbBIE
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIC IPU3MBI, TAPAJIICIICTIATICIB)
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIasi TUIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHITHh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIOIB3YS
' METOJI CJIENIOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOJOM CJIE/IOB, BBHIMOTHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIA alTOpUTMaM, MPUMEHSSI HW3BECTHBIC AHATMTUYECKHE METOIbI TPHU
7.12 pelIeHNH CTaHIAPTHBIX MaTEeMaTHYeCKMX 3ajad Ha  BBIUMCIICHHE
paccToOsSHUN MEXIy ABYMS TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO OOpasiam
WIA alTOpPUTMaM, MPUMEHSSI HW3BECTHBIC AHATMTHUYECKUE METOJbI TPHU
7.13 pEIIeHNH CTAaHAAPTHBIX MATEeMATHUYECKUX 3aJad Ha BBIYHCICHUE YTJIOB

MEXJy CKPELIMBAIOIIMMUCS NPAMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,
MEXy IUIOCKOCTSMH, ABYTPAHHBIX YTJIOB




Breraucnsats 00bEMBI M IDIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3MAa,

7.14 nupamMuga) ¢ IpuMeHeHHeM (OpMyJI, BBIYHCIATh COOTHOIICHUS MEXKITY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OCb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPBHI
U3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGMOpPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GuUrypax, IMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensTh reomeTpuueckre (QakThl ISl PEUICHHs] CTEPEOMETPHYECKHUX
7.17 3a/1a4, MPEANONIaralolllUuX HECKOJIbKO MIaroB peEIIeHUs, €CITU YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
718 [IpuMenATs mpocTEdIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUN CTEPEOMETPUUECKHIX 3314
719 [IpuBoauTh MpHMEPHl MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B MpHpOJE U
' KU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHHS HA MPaKTHKE: aHAIW3UPOBATh pealbHbIC
CUTYallUd ¥ MPUMEHSITh U3yUeHHbIC TIOHATUS B MPOIECCE MOUCKA PELICHUS
MaTeMaTHu4ecKu cHopMyITUPOBAHHON MPOOIEMBI, MOAECIUPOBATH pEAbHbBIE
7.20 CUTyallUd Ha S3bIK€ T€OMETPUHU, HCCIEAO0BATh MOCTPOCHHBIE MOJIENH C
UCTIOJIF30BAaHUEM T€OMETPUIECKHUX TIOHSATHA W TEOpEM, armmapara aireOpsl,
pemaTrh ~ MpakTHYECKWe  3a/auyd,  CBS3aHHBIE C  HAXOXKICHHEM
Te€OMETPHUYECKUX BEITHYNH
11 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpOBepPsIEeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero odpa3oBaHus
pe3yjabTarta
6 I'eomeTpus
OmnepupoBaTh TOHATHAMH: IFITUHIPHYECKAs MOBEPXHOCTH, 00pa3yrolue
6.1 UIMHAPUYECKOW TMOBEPXHOCTH, IWIIMHAP, KOHHYECKash MOBEPXHOCTH,
o0pa3yronire KOHHYECKOW TOBEPXHOCTH, KOHYC, ChepruuecKast TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaleHus (MIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAIICHHS
6.4 KnaccudumupoBars B3auMHOE PactiofioKeHHE CPEPhl U MITOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBAHME ILIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIATM TOBEPXHOCTEW Tell  BpalleHHS,

FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popmyIT




6.7

OnepupoBaTh TNOHATHSAMU: MHOTOTPAHHUK, BIMCAaHHBIK B cdepy
OMMCAHHBII OKOJO cdepbl, cepa, BIMCaHHAS B MHOTOTPAHHUK WA TEJIO
BpalleHUs

6.8

6.9

6.10

BrI4ucnaTe COOTHOMIEHUS MEXY IUIOMAASMHI MOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

Hzo6paxarh u3zyuyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
BoInonHATe  (BBIHOCHBIE) IUIOCKME UEPTEeKU U3 PUCYHKOB MPOCTHIX

00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTh CEUEHHUS Tell
BpallleHus

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTh HHMOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYI0 Ha
YepTekax U pUCyHKax

6.12

6.13

[IpumensTe reoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
3a/1a4, MPEIIONAralIiuX HECKOJIbKO IIArOB PpELIEHUs, €CJIH YCIOBHS
NpUMEHEHHS 33J]aHbl B SBHOH (popme

OHepI/IpOBaTb IOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

BBIHOHHﬂTB I[eﬁCTBH?I CIIOKCHUA BCKTOpOB, BbBIYUTAHUA BCKTOpOB %1
YMHO)KGHI/HI BeKTOpa Ha 4Yucio, O6’I)$ICH$ITI), KaKUMH CBOﬁCTBaMH OHHU
o0JazaroT

6.15

6.16

6.17

[IpumensTs npaBuio Napauieaenuneia Ipyu CI0KEHNN BEKTOPOB

OHepI/IpOBaTB MOHATHAMU: NOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABEHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YT'OJI
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUJIMHCAPHBIC U
KOMITJIAaHAPHBIC BEKTOPLI

Haxoaute CyMMY BCKTOPOB M IIPOHU3BCACHUC BCKTOpPAa HaA YHCJIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC MNPOU3ZBCACHHUC, PACKIIAAbIBATH BCEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

6.21

33}13B3TB IIJIOCKOCTH YPAaBHCHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

Pemate HpOCTCfIIJ.IPIG TCOMCTPHUICCKUC 3a/la4 HAa IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemate 3agaun Ha [J0OKa3aTENbCTBO MATEMAaTUYECKHUX OTHOIICHHN U
HAaXOKACHUC TCOMCTPHUYCCKUX BCIMYUH II0 06pa3uaM WK aJIrOpuTMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pCHICHUN CTaHJAPTHBIX
MATEMAaTHYCCKUX 3a1a4

[IpumensTh mpocTeilline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1au

6.22

[TpuBoaUTH HpUMEpPbl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B Mpupoae U
’KU3HU, paCIIO3HABaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHHWA HA MPAKTHUKE. aHAJIM3UPOBATL PCAJIBHLIC
CUTyallud U MPUMCHATb U3YYCHHBIC MOHATUA B IMPOLICCCC MOUCKA PCHICHUSA




MaTeMaTH4eCKu cPOpPMYITUPOBAHHON TTPOOIEMBI, MOJEIUPOBATH peaTbHbIC
CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEAOBATHh IOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemars  IMPAaKTUYECKUE  3aJadd,  CBS3aHHbIE C  HAXOXKICHHUEM
reOMETPUYECKUX BEIUYUH




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€e pacnoioyKeHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsmsle. IlapaienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NapaJIeIbHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MNapajUleJbHBIX IUIOocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYJ'ISIpHOCTB pr[MOfI N IUIOCKOCTU: MNEPHCHAUKYIISAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIe NapaJlIebHbIE U MEPIEHIUKYISPHBIE K TUIOCKOCTH, MPU3HAK
NEePHEHANKYJISIPHOCTH NPSAMON M MJIOCKOCTH, TEOpPEMa O MPSIMOM MEepHEeHIUKYISPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YO MEXIY MPSIMOU U MIOCKOCTHIO, IBYTPaHHBIN
YroJ, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 ITOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIIpHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIsIpax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIDAHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH NMpu3MblL. [lapannenenumnen, npsMOYTOIbHBIN Mapajljiesienumnes u
ero cpoiictBa. [lupammna: N-yromnbHas nupamuaa, TpaHU U OCHOBAHHWE MUPAMUIBL,
OOKOBas W TOJHAs MOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemeHTsl Npu3Mbl W nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUiIbHAS TPEYrojbHAs MUpaMHJIAa U MPAaBUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp UM ukocayapyrue CeueHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IMIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, [apaulelenunenax, IMpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MHUPAaMHJIbI, TeOpeMa O IUIOMAANd YCCUYEHHON MHpPaMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPaAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMIEHUS MEXKAY TUIOIMIAIIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCk, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOCcTH. KOHyc: OocHOBaHWME W BepIlIMHA, oOpasyomas U OcCh,
wionaab OOKOBOWM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, Iuamerp, IUIOMaap NOBEpXHOCTU ceprl. BzaumHoe
pacnosnoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa u KOHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesienunena u cieacTsusd u3 He€. O0bEM LMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[TogoOubIe Tena B mpocTpancTBe. COOTHOIMICHUS MEXKIY TUTOMIAAIMHU MTOBEPXHOCTEM,
00BEMaMU OJO0HBIX TEJI

Ceuenust mwinHApa (MapajuielbHO M TEPHEHJIUKYJISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHHs L1apa

Bektop Ha miockoctd M B mpocTpaHCTBE. CII0)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMmoyronbHas cuctemMa KOOpAWMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpAa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIIIOB MEXAY NPSAMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMPoBEPSEMOr0  OCHOBHOI 00pa30BaTe/JbHOI MPOrPaMMbl CPeHEro 001ero
TpeOoBaHUs o0pa3oBaHus

Brnanenne MertogamMu J0Ka3aTeNbCTB, aNrOpUTMaMM pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBATH W ONEPHUPOBATH NOHATHAMH: OIpEACIICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIC ()OPMYIIMPOBKH; NPUMEHATh UX; YMEHHE (HOPMYITHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUY;
IPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS NPH PELICHUH 3aj]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXACHUH; YMEHUE OIEepUpPOBaTH
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAllMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX YYEOHbIX PEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

YMeHne omnepupoBaTh MOHSTHUSAMH: HATYpallbHOE YHCIIO, LEN0e YHUCIO,
CTCTICHB C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJTLHOW CTCTICHH, CTETIICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JICWCTBUTEIHHBIM MOKA3aTeleM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, IETbIX, PallMOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHCeJl; yMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNuTeIh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkmnaa mpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPDOKEHHM CO CTENEHSMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWUM; YMEHHME  OIEpUPOBATh  IOHATUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBaroIlas TIeOMETpHUYECKas Iporpeccus;
YMEHHE 3a/1aBaTh I10CJIE€JOBATEIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpOBATh MOHATHAMHU: KOMIUIEKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U ajiredOpauyeckas); yMeTb
POU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IOHATUSAMU: pPalMOHAIbHBIE, HPPALMOHAIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHCTEMBbl, YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YyPaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; peELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEILICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIblIee U HAaWMEHBIIEe 3HAYCHUS
(GYHKIMK Ha MPOMEXYTKE, HempepbIBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GbyHKIUM, TiepBas U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOIHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaxXOIUTh ACHUMMTOTHI rpapuka (QyHKIUH; YMEHHUe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, IPOM3BEJIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpaduky
(GYHKIMY; yMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONBIINE W HAaWMEHBIINE 3HAUYCHUS (DYHKIMHA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM almnapaTa MaTeMaTH4eCKOro
aHaIM3a; MPUMEHATh IMPOM3BOAHYIO JJIs HAaXOXKACHHUS HAWIydILEro
pelleHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaaa;, HNpUuBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHnanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas QYHKUWS, KBaIpaTU4Has (QyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHas (QYHKLUUsA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3aTelbHas H
aorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKH H3YYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUHUH,
UCMOJIb30BaTh TPapUKKU Ul U3y4EHUs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXIYy BEJIMYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOILIEHTHI, 0N M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA MU HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAOMNOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUCHHBIA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHUecKoe, MeIHaHa,
HauOoJplllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, JUCIEePCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, UHTEPIPETHPOBATH
UH(OpMalIKIO, IPECTAaBICHHYIO B TabaMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUI; MPEICTaBIATh
uHpOpMALIMIO C TOMOIIbIO TabMUIl W  JAWMarpamMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpauuecKu McCael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacceMBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYJIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pAacIpelesieHHe BEpOSTHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHWE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
ClydallHOW  BEJNMYMHBI, (QYHKIMHA  pacupeleNeHus] U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAIBHOTO PACIpEIeIeHHI; YMCHNE
MCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B NPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMCHHUE
OIIEPHPOBATH TOHATUSMHU: COUETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEPeCTaHOBOK, OuHOM  HplOTOHA;  yMEeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSAMH: TOYKa, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, MJIOCKUN YroJl, IBYyIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, NapaJUIETbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrod MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCMOJb30BaTh MPHU PEUICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYIXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJEIA C TOMOIIbI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pElIaTh

CBA3aHHBIC C HUMU IMPAKTUICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWAAb GUTYpbl, 00BEM (UTYypHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
MIOBEPXHOCTU NHUPaMHbl, MPU3MBI, KOHyCa, LWIMHIpPA, O0bEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, Il1apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIIapa, IIJIOCKOCTb,




Kacamomascs cdepbl, IWINHIPA, KOHyCa; yMEHHE CTPOUTb CEUCHHE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHNS, UX CCUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpECICHUS U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MUX; YyMEHHE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MOM00HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TIPU
peLICHUH 3aJa4; HAXOJUTh T'COMETPUYCCKHE BEIMYWHBI (JUITMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KHM3HM;, YMEHHME BBIUHCIATH T'€OMETPUYECKUE BEIUYHHBI
(mHA, yToOJ, IJIOMIAah, OO0BEM, IUIONIA/b TOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHCIE: IJIOIAAb MOBEPXHOCTH
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpa, TUiomanab chepsl; 00béM Kyoa,
IpSMOYTOJBHOTO  TMapajlieNenunena, MUPaMUAbL, MPU3MBL, HIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaTh MOHATUAMU: MPAMOYTOJIbHAA CHUCTEMA KOOPAHHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIWUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHHE BEKTOpa Ha 4YHCJIO, Pa3JIOKeHHWE BEKTopa Mo 0Oaswucy,
CKaJISIPHOE TMPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeamMeToB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT IS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paclo3HaBaThb MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTDH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOPeHb HATYypaJbHOW cTereHH. J[eHCTBHs ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTnynble U HaTypajibHbIE JOrapupMbl

JeiicTBuTenpHble uucina. ApupMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, PaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUIN

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie u 1poOHO-palTOHANBHEIE ypaBHEHHS

2.2 HppanuonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenpHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-paIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Matpuiia CUCTEMbI TUHEHHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIhI
3 DOyHKINUA U TpaPUKH




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

3 ¢ynkuuu. YétHeie n HeuéTHBIC pyHKIMU. [leprnoguueckue GpyHKIMM
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkumu. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl U MUHUMyMBbl (QyHKUuM. HanGonbliee ¥ HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U TpaduKH
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknumid. CBolicTBa  (YHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX POIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs. (QYyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTE M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIIOCKOCTU
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena 1 MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI
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