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IHHOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBnsieTCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO
ob1iero oopazoBaHus, Tak Kak 00ecreurBaeT BO3MOKHOCTh U3yU€HUs AUCLIUILINH
€CTECTBEHHO-HAYYHO! HAIPABJICHHOCTHU U IPEIMETOB I'YMAHUTAPHOI' O LIUKJIA.
ITockonbKy JIOTMYECKOE MBIIIJIEHUE, POPMHUPYEMOE IPU N3YUEHUU
00y4arOIIMMUCS TOHSITUHHBIX OCHOB T€OMETPUH, TIPH J10KA3aTEINHCTBE TEOPEM U
IOCTPOCHHUH LIENOYKHU JJOTUYECKUX YTBEPKICHUN IIPU PEILIEHUN T€OMETPUIECKUX
3a/1a4, YMEHHUE BBIIBUTATh U ONPOBEPraTh TMIIOTE3bI HETOCPEACTBEHHO
UCITOJIB3YIOTCS ITPU PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOr' O IIUKJIA, B YaCTHOCTH
du3nyeckux 3anad.

Llenb ocBOeHU MTpOrpaMMbl yaeOHOTo Kypca «I eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — Pa3BUTUE UHIUBUAYaJIbHBIX CIOCOOHOCTEN 00y4YaroIuXCsl pU
W3Y4YEeHUH I'eOMETPHUH, KaK COCTaBIIAIOIIEH ITpeaAMeTHON obacTn «MaremaTruka 1
UHpOpMaTHKa» yepe3 oOecreuyeHue BO3MOKHOCTH IPUOOPETEHUS U
UCIIOJIb30BaHUs OoJiee ryO0OKHX FreOMETPUUYECKUX 3HAHUN U JEHCTBUH,
cnenupUYHBIX TEOMETPUH, U HEOOXOUMBIX ISl YCTIEITHOT 0 TPO(EeCCUOHATBHOT O
0o0pa30oBaHusl, CBI3aHHOT'O C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 33Ja4aMH Kypca F€OMETPUHU Ha yriayOJE€HHOM YPOBHE,
PaCHIMPSAIOIIMMH U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISOTCS:

pacIpeHue NMpeaCTaBIeHUs] O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPBI U
(dopMupoBaHUE OCO3HAHUS B3AUMOCBSI3H FTEOMETPHUH C OKPYKAIOIIIUM MUPOM;

(dopMupoBaHuE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak o
BOKHEUIINX MATEMATUYECKUX MOJEIIAX, ITO3BOJISAIOIIUX OUCHIBATh U U3y4aTh
pa3HbIC SABJICHUS OKPYXKAIOLIETO MUpa, 3HAHUE TIOHATUHUHOIO armapara o pasaeiy
«CrepeomeTpusi» yueOHOr0o Kypca reOMETpHH;

dbopMupoBaHUE YMEHUS BJIaJI€Th OCHOBHBIMU MOHSTHSIMU O

IPOCTPAHCTBEHHBIX (PUTypax U MX OCHOBHBIMHU CBOMCTBaMU, 3HAHUE TEOPEM,



dbopMyJ1 U YMEHUE UX TIPUMEHSTh, YMEHUS JI0Ka3bIBaTh TEOPEMBI U HAXOIUTh
HECTaHAAapTHbIE CIIOCOOBI PEIIeHUS 3a/1aY;

dbopMupoBaHUE YMEHHUSI pacO3HABAThH HA YEPTEKAX, MOJENSAX U B PEAIbHOM
MHpPE MHOT'OTPAHHUKH U Te€Jla BpalleHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE
MO/JIETIH;

dbopMupoBaHHE TOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUS
MaTEeMaTUYECKUX TeOpui, GOpMUPOBAHUE TOHUMAHUS POIN AKCUOMATUKH MIPU
IIPOBEAECHUHN PACCYKIACHUN;

dbopMupoBaHuE yMEHHS BIaI€Th METOJaMH J0KA3aTEIbCTB U aITOPUTMOB
peuieHns, yMEHHS UX NPUMEHSTh, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS B
XO0JI€ pEIeHUs CTEPEOMETPUUECKHUX 3aJ1au U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
dbopmupoBaHue MPEACTABICHUS O HEOOXOIUMOCTH JI0KA3aTeNbCTB IPU
000CHOBaHUY MAaTeMAaTUYECKUX YTBEPKIACHUN U POJIM AKCUOMATHUKHU B MPOBEICHUU
NEAYKTUBHBIX PacCyKICHUMN;

Pa3BUTHE U COBEPILICHCTBOBAHUE MHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUaromuXxCcsi, T03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIIJICHUSI, HHTEpECa K U3yUYCHHUIO T€OMETPUU;

dbopmupoBanue GyHKIIMOHATIHLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHU:
YMEHUS pacO3HABATh MPOSBICHUS T€OMETPUUECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHbIX )KU3HEHHBIX CUTYALIUSIX U MPU U3YUYCHHUH JAPYTHUX
y4€OHBIX TIPEAMETOB, MTPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHBIX CUTYAIIMH, UCCIIEIOBAHUS TOCTPOCHHBIX MOJIENIEH,
UHTEPIPETALUU MMOTYyYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JTUHUSIMU y4eOHOro Kypca «I'eomeTpus» B
10-11 xnaccax sBisitotcst: «[IpssmMbie U TIIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukm», «Tena Bpamenus», «BeKTopbl 1 KOOpIUHATHI B
IPOCTPAHCTBEY, «J|BHKEHUS B POCTPAHCTBE.

Cdopmynupoannoe Bo PI'OC COO TpeboBaHre «yMeTh ONEPUPOBATH

HOHSITUSIMUY», PEJIEBAHTHBIMU T€OMETPUH HA YTIIyOJIEHHOM ypOBHE O0yUYEHUS B



10-11 kmaccax, OTHOCHTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4eOHOro Kypcea, a
(dbopMupOBaHUE JIOTHYECKUX YMEHUH pacnpeenseTcs He TOIbKO 0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 roaam o0ydenus. Coaepkanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MTPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoi pabodeit
IpOTrpaMMBbl, pacrpeAeaEHHBIM M0 T0JIaM 00yUYeHUSs, CTPYKTYPHUPOBAHO TaKHM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITHATBLHBIM BOTIpOCaM 00yJaroniuecs
o0palanuch HEOTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE
reOMETPUYECKUMU MOHATUSMU U HABBIKAMHU TTOCJIEA0BATENBLHO U MOCTYNATENbHO, C
COOJTI0/IEHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUUYECKUX MPEACTABICHUN 00yUYalomUXCsl, paciupsis U yriayomsis
e€, o0pa3ys MpoYHbIE MHO)KECTBEHHBIE CBSI3U.

[lepexon k U3y4EHHIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co31aTh ycioBus s qudPepeHnumanun o0 y4eHust, TOCTPOCHUS
UHAUBUIYAJIbHBIX 00pa30BaTebHBIX IPOrpaMM, 00ECIEUNTh YIIIyOJIEHHOE
U3Y4YCHHE T€OMETPHUH KaK COCTABJISIONIEeH yueOHOTo penMera «MaTemMaTrukay;

MOJITOTOBUTH O0YYAIOIIUXCS K MPOJIOJDKCHUIO M3YUYCHHSI MAaTEMAaTHUKHU C
yaéroM BeIOOpa Oyaymiel mpodeccun, odecrednBasi IpeeMCTBEHHOCTh MEXITY
o01uM U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha u3ydenue yue6Horo kypca «I'eoMeTpusi» Ha yriiy0J€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegenmo), B 11 knacce — 102

yaca (3 4aca B HeJIeNI0).



COAEPKAHUE OBYUEHUA
10 KJIACC

I[IpsiMBbIe ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpun. Touka, nmpsiMas, MIOCKOCTb,
npocTpancTBo. [oHsATHE 00 aKCMOMATHYECKOM TOCTPOCHUHU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3aumMHOe pacnionokeHue npsmMeIX B IPOCTPAHCTBE: MEPECEKAOIINECS,
napajuielIbHbI€ U CKpEIIMBarOIIKECs MpsiMble. [[pu3Haky CKpEmMBaIOIINXCS
npsaMbIX. [lapamienbHOCTh NPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: NapaliebHbIC
IpsIMbIE B POCTPAHCTBE, MAPAIIIEIIBHOCTh TPEX MPSAMBIX, APATUIETbHOCTh IPSIMOMN
U TiockocTu. [TapannenbHoe U HeHTpalbHOE TPOEKTUPOBAHUE, U300PAKEHNE
¢uryp. OCHOBHBIE CBOMCTBA MapajlieIbHOr0 NpoeKTHpoBaHusa. N300paxenue
Guryp B napaJjieIbHOW MPOEKIUHU. YTIIbl C COHAIPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIy NPSIMBIMU B IPOCTpaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: MapaJlIeIbHbIE
IJIOCKOCTH, CBOMCTBA MAPAIUIEIIBHBIX TIOCKOCTEN. [IpocTenmue
IPOCTPAHCTBEHHBIE (PUTYPHI HA TFIOCKOCTH: TETPAdAP, Mapalieenurne],
MMOCTPOCHUE CEYCHUH.

[IepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTHU: EPIICHINKYIISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE NTapaJUIENIbHBIE U MEPIICHANKYIISIPHBIE K TIJIOCKOCTH,
MPU3HAK NEPIEHANKYIIPHOCTH MPSMOU U TJIIOCKOCTH, TEOPEMA O TIPAMOI
NEPNEHANKYJAPHON MIIOCKOCTH. OPTOrOHAIIBHOE MPOEKTUPOBAHUE.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 0 TJIOCKOCTH, MPOEKUUs (PUTYyphI HA TITIOCKOCTb.
[lepneHAUKyISPHOCTD MNIOCKOCTEN: MPU3HAK NEPIICHAUKYISIPHOCTH ABYX
II0CKoCcTeN. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

VYTibl B IPOCTPAHCTBE: YIOJI MEXKY MPSAMOU U IJIOCKOCTBIO, IBYTPAHHBIN
yTOJI, IMHEUHBIN YTOJl ABYTPAHHOIrO yria. TpEXrpaHHbI 1 MHOTOTPAaHHbBIE YIJIBL.

CBoiicTBa IJIOCKKUX YIJIOB MHOTOIpaHHOro yria. CBOMCTBA IJIOCKHUX U



JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOIO yIJia.

MHoOrorpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsiMasi 1 HaKJIOHHAs! TPU3MbI, OOKOBasi ¥ MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamienenunen, NpsAMOYrOAbHBIN NApaUIEIEUIIE] U €Er0 CBOMCTBA.
Kparuaiiine nytu Ha mOBEpXHOCTH MHOTOTpaHHKKa. Teopema JDilniepa.
[IpoctpancTBennas teopema Iludaropa. [lupamuaa: N-yroiasHas nupamuja,
npaBWiIbHAS U yceu€HHas nupamuasl. CBoiicTBa p€Oep U OOKOBBIX IPaHEH
paBWIbHOW nupaMuabl. [IpaBuibHbIE MHOTOIPAHHUKY: IPABUJIbHAS IPU3MA U
MpaBWIbHAs TUpaMUia, IPpaBWIbHAS TPEYrOJIbHAs MMPaMUAA U PABUIbHbBIN
TeTparap, kyO. [Ipencrapienue o npaBMIbHBIX MHOTOTPAHHUKAX : OKTAP,
JOEKAdAP U UKOCASP.

BriuncneHnue 31eMeHTOB MHOTOIPAaHHUKOB: pEOpa, TUaroHaiu, yribl.
[Tnomaas 6OKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTHU MPSIMOM MIPU3MBI,
TUTOIIAa/Ib OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MTPU3MBI.
[Tnomaas 60KOBOI MOBEPXHOCTH U TOBEPXHOCTHU MPABUIHHON MUPAMU/IBI,
TeOpeMa O IUIOLAIN YCEUEHHOM MUPAMUIBI.

CummMmeTpus B IpOCTPAHCTBE. DJIEMEHTBI CHMMETPUH NIPABUIIbHBIX
MHOTOTpaHHUKOB. CUMMETpHS B MPABUILHOM MHOTOTPAHHUKE: CUMMETPHS
napasieienuneana, CAMMETPUS IPaABWIbHBIX IPU3M, CAMMETPHUS NPAaBUIbHON
MAPaMUIbI.

BekTOphI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIIEHHBIE U MPOTUBOITOI0KHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHUE BEKTOPA HA
yucno. CBOMCTBA CIIOXKEHUS BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YUCIIO.

[TonsiTue KOMIIJIAHAPHBIC BEKTOPHBI. HpI/ISHaK KOMIINIAHAPHOCTHU TpéX BCKTOPOB.



[IpaBuno napamienenuneaa. Teopema o pa3jaoKeHUU BEKTOpa MO TPEM
HEKOMIUTaHAPHBIM BekTopaM. [IpsMoyronbpHas cucteMa KOOpAWHAT B
npoctpaHcTBe. KoopauHaTer BekTopa. CBS3b MEXKY KOOpAUHATAMHU BEKTOpa U
KOOpJIMHATAMHU TOUYEK. YTOII MEXAy BekTopamu. CKaIsipHOE MTPOU3BEICHNE
BEKTOPOB.

11 KJIACC

Tesa BpamieHus

[ToHsiTHS: UMAUHAPUYECKAS] TOBEPXHOCTh, KOHMYECKAs TOBEPXHOCTb,
chepuueckasi MOBEPXHOCTh, o0pa3yrolue nopepxuocteil. Tena BpamieHus:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anMHoe pacnonoxkenue
cdepsl U IMII0CKOCTH, KacaTellbHas IIOCKOCTh K cepe. M300paxkenue Ten
BpallleHUs Ha MIIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummerpust chepbl U
mapa.

O06bEéM. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00bEME
PSIMOYTOJILHOTO TIapaJlIeNienunena u caeacTBus u3 He€. O0bEM npsMon u
HAKJIOHHOW MPU3MBI, IWIIHH]IPA, TUPAMHIBI U KOHyca. OOBEM 11apa v mapoBoro
CErMEHTa.

KomMOuHanuu Ten BpaieHus 1 MHOTOIpaHHUKOB. [Ipu3Ma, BrivcaHHas B
WIMHJIP, ONMCaHHAas OKoJIo nuinuHapa. [lepeceyenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHsATHE MHOTOIpaHHUKA,
OMMCAHHOT'0 0KOJIO chephl, chephbl, BIUCAHHONW B MHOTOI'PAaHHUK WIIH TEJIO
BpaICHHUS.

[Tnomaar NOBEPXHOCTH HWJIMHAPA, KOHYCA, UIOMIaAb chephl U €€ yacTei.
[Tomo6ue B mpocTpancTBe. OTHOIIEHHE 00BEMOB, TIJIOIIAACH ITOBEPXHOCTEN
noo6HbIX Guryp. [IpeodpazoBanue momodus, romorerns. Pemenne 3axad Ha
IJIOCKOCTH C UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB U T€J BPAILICHUS: CEUCHUS IITUHIPA
(mapannenbHO ¥ NEPIEHAUKYISIPHO OCH), CEUCHHS KOHYyCa (TapajuieNbHbIe

OCHOBAHHIO U IIPOXOAAIINC YCPEC3 BepIHI/IHY), CCUCHUA II1apa, MCTOAbI ITIOCTPOCHUA



CEUECHUI: METOJI CJIEIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHHUS, METOJ IIEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B ipoctpanctBe. Onepanuu Haja BeKTopaMu. BektopHoe
YMHOKEHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOKEHHUS. [IpsiMoyroiabHast
CHCTEMa KOOpJIMHAT B MpocTpaHcTBe. KoopuHaTel BekTopa. PaznoxxeHue BekTopa
o 6a3ucy. KoopimHaTHO-BEKTOPHBIN METO/] TP PEIICHUH T€OMETPUUECKUX
3ajad4.

JIBMKeHUs B IPOCTPAHCTBE

JIBwxenus npoctpancTBa. OTobpakeHus. JIBuKeHUs U paBeHCTBO Quryp.
OOGurue cBolicTBa ABMXKEHUM. Bujpl IBUKEHUN: MapasieabHbIN epeHoc,
LHECHTPAJIbHAS CUMMETPHUS, 3€PKAJIbHAS CUMMETPHUSI, IOBOPOT BOKPYT MPSIMOM.

[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHSI» (YT JIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxxnanckoe BoCIIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00YJAIONIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O WJI€HA POCCUIUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUH,
IPOLIEYP TPAKIAHCKOTO 00111eCcTBa (BBIOOPHI, OMPOCHI U IPYroe), YMEHUE
B3aUMOJEHCTBOBATh C COLMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOopMUPOBAHHOCTb POCCUUCKOM TPaKIAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOAIIEMY POCCUMCKON MATEMATUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ITHUX JOCTWKEHUHN B IPYTUX HAyKax, TEXHOIOTUAX, cepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoza, ChOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, STUUECKOr0 MOBEJICHUS, CBA3aHHOIO C MTPAKTUYECKUM
MPUMEHEHHUEM JOCTHKEHUN HAYKU U IESITEIbHOCTHIO YUEHOT O, OCO3HAHUE
JUYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMBOIO OYIYIIErO;

4) 3cTeTHYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHNA, PaCCyKIESHUH, BOCTIPUIMYHUBOCTD
K MaTEMaTUYECKUM acCIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHATH MAaTEMAaTUYECKUE 3HAHUS B

HHTCpPCCax 3J0pOBOIo U 0e3011acHoOro 06pa3a KHN3HH, OTBCTCTBCHHOC OTHOIICHHUC K



CBOEMY 3/I0POBbIO (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, pEryysipHas pu3nyeckasi akTUBHOCTD), (U3HMUECKOE COBEPILICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYJIOIIO0US, HHTEPEC K
pasnuIHbBIM c(hpepaM mpoPeCCHOHATIBEHON ACSITEIIBHOCTH, CBI3aHHBIM C
MaTEeMaTUKON U e€ MPUIIOKEHUSIMU, YMEHHUE COBEPIIIATh OCO3HAHHBIN BBIOOD
Oynyien nmpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3ZHEHHbIE TUIAHBI,
TOTOBHOCTH M CLIOCOOHOCTh K MaTEMaTHYECKOMY 00pa30BaHUIO U
caM000OpPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTU4YECKON HANpPaBIE€HHOCTH;

7) 3K0JIOTHYECKOe BOCITUTAHUE:

c(hOpMHPOBAHHOCTh IKOJIOTMUYECKON KYJIbTYpPbl, TOHUMAaHUE BIUSHUS
COLIMAJIbHO-D)KOHOMHYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBHON
CpeZibl, 0OCO3HAHUE TII00ANTBHOI0 XapaKTepa SKOJIOrMUECKHX MpobiieM, OpUEHTALINS
Ha IPUMEHEHNE MaTeMaTUYEeCKUX 3HAHUH Il pElIeHUs 3a/1a4 B 00JIacTH
OKpY’Karollel Cpeibl, INIAHUPOBAHUE TTOCTYNKOB U OLEHKU UX BO3MOYKHBIX
IIOCJIEACTBUM JJIS1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPAKTUKU, TOHUMAaHUE
MaTEeMaTUYECKON HaAyKHU Kak cepbl YeTIOBEUECKOM AESATEIIbHOCTH, ITANIOB €€
Pa3BUTHS ¥ 3HAYMMOCTH VISl pa3BUTHUS LIMBWIN3AIUH, OBJIAJEHUE SI3BIKOM
MaTEMaTUKH U MaTEMAaTHYECKOW KYJIbTYpOil KaK CpECTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOEKTHYIO U UCCIEN0BATENBCKYIO IEATEIbHOCTh
WHJVBHUIYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Ba3oBble Jijornueckue JeicTBUA:



BBISBJISITh U XapaKTEPHU30BaTh CYIIICCTBEHHbIE IPU3HAKK MAaTEMAaTHUYECCKUX
00BEKTOB, MMOHATUH, OTHOIICHUH MEXTY MOHATHSIMH, POPMYITHPOBATH
OTIpeIeIICHSI TIOHATHIA, YCTaHABIMBAThH CYIIECTBEHHBIN MTPU3HAK KIacCU(UKAITIH,
OCHOBaHWSI /711 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJUMOTO aHATHN3A;

BOCTIPHHUMATH, (OPMYIIHPOBATH U IPEOOPA30BHIBATh CY)KICHUS:
YTBEPAUTEIbHBIC M OTPUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TIPOTUBOPEYUHSI
B (hakTax, JaHHBIX, HAOJIIOJICHUAX U YTBEPKICHUSX, MPeJIaraTb KpUTEPUH 115
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEU U,

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIFOUCHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATEIHHO JI0KAa3aTENhCTBA MATEMATHICCKUX YTBEPIKICHUI
(IpsIMBIE ¥ OT TIPOTUBHOTO), BRICTPANBATEL apPTyYMEHTAITUIO, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BBIBOIHI,

BEIOMPATH CIIOCO0 perieHus y4eOHOU 3a/1auu (CpaBHUBATH HECKOIBKO
BapUAHTOB pEIIeHUs, BEIONpPATh HauOoJIee MOAXOISIINMN ¢ yIETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue aelcTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKUN HHCTPYMEHT MO3HAHUS,
dbopmyIUpoBaTh BOMPOCH, (PUKCUPYIOIIHE TPOTUBOPEUHE, IPOOIEMY,
yCTaHABJIMBATh UCKOMOE M TaHHOE, ()OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

IIPOBOJIUTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, HCCIICOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHYECKOro 00BhEKTa, SIBICHUS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOSTETLHO (POPMYIHPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3YJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTD

MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIECHHUI;



IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIBUTATh
MPEATNOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBIISITH JeUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIT OTBETA Ha
BOIIPOC U JIJISL PEUICHHUS 3a]1a4H;

BBIOMpPATh UH(DOPMAITUIO U3 HCTOYHUKOB PA3IUYHBIX TUIIOB, AHAJTM3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO PA3THUYHBIX BUIOB U
dbopM npeacTaBICHHUS;

CTPYKTYPHUPOBATh UH(POPMAIIKIO, IPEACTABISTH €€ B Pa3IMUHbIX Popmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OIICHUBATh HAAEKHOCTh HH(DOPMALIMU IO CAMOCTOSITEIIbHO
c(hopMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeiCTBUS

OO0umenue:

BOCIIPHHUMATH ¥ (POPMYJIMPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMH H
HEeJSIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TI0 XOAY PEUICHUS 3a]1a4H,
KOMMEHTUPOBATh MOTYyUYECHHBIA PE3yJIbTaT;

B X0JIe 00CYKJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaEMOI TEMBI,
poOJIeMBbl, pelliaeMoil 3a/1auu, BbICKa3bIBaTh UJEH, HAlleJIEHHbBIE Ha TTOMCK
pelIeHus, COMOCTABIIATh CBOU CYXKJICHUS C CYKIACHUSIMU IPYTUX YYaCTHUKOB
nuajora, 0OHapy»KUBaTh pa3jInuue U CXOJICTBO MO3UIIMNA, B KOPPEKTHOU (hopme
dbopMyIHUpPOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTABIATh PE3yJAbTaThl PEIICHUS 3a/1a4u, YIKCIIEPUMEHTA, UCCIIEI0BAHU,
IIPOEKTa, CAMOCTOSITEIIBHO BEIOMPATHh (JOPMAT BHICTYIICHHUS C YIETOM 337124
IIPE3EHTAIMU U OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUA

Camoopranusanus:



COCTaBJIATH IJIAH, AITOPUTM PEIICHUS 3a]1a4H, BBIOUpaTh CLIOCO0 pelIeHust ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLIUOHATbHBIN HHTE/JIEKT:

BJIa/IETh HABBIKAMU NIO3HABATEIbHOMN pedeKCHH KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUM U MBICIUTENBHBIX POLECCOB, UX PE3YJIBTATOB, BJIAJIETh
croco0aMy caMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLecca U pe3yJibTaTa pelieHus
MaTeMaTUYEeCKOH 3a/1auu;

IPEIBUIETH TPYIHOCTH, KOTOPBIE MOI'YT BOZHUKHYTbH IIPH PELICHUU 3aa4H,
BHOCHUTb KOPPEKTHUBHI B EATEILHOCTh HA OCHOBE HOBBIX 0OCTOSITENLCTB, JaHHbIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJbTaTa LEJIU U YCIOBUIM, OOBSICHATH TPUUHUHBI
JOCTHKEHUS WU HEAOCTUKEHUS PE3YNbTaTOB JIEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSIT€IbHOCTD:

NOHMMAaTh ¥ UCIOJb30BATh PEUMYLIECTBA KOMAaHAHOW U NHIMBHIyaJIbHON
paboThI U pellIeHnH y4eOHbIX 3a/1a4, IPUHUMATD LE1b COBMECTHOU
JeSITeNIbHOCTH, TUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOI pabOThI, pacipeaensiTh
BUBI padOT, JOrOBAPUBATHCS, OOCYXKAATH MIPOLIECC U PE3YNbTAT PadoTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B I'PYMIOBLIX opMax paboThl (00CYKIeHHsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIOIHATH CBOIO YacTh padOThI U
KOOPJMHUPOBATH CBOM JIEUCTBHSI C IPYTUMHU WICHAMH KOMaH/Ibl, OLICHUBATh
Ka4yecTBO CBOET0 BKJIa/a B OOLIUI MPOITYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

INPEJIMETHBIE PE3YJIbTATbBI
K xoniry 10 kiacca o0yyaromuics HayquTCst:
e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH TIPU

pPELICHNH 33a/1a4 U IPOBEICHUN MATEMATUUYECKUX PACCYKICHUM;



MPUMEHSTH AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MIPU PEIICHUU
TrCOMETPUUECKHUX 3aJ1ay;

KJIaCCU(UIIUPOBATHh B3AMMHOE PACTIOIOAKEHUE MPSIMBIX B IIPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;
CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBSI3AaHHBIMU C yIIaMU B
MIPOCTPAHCTBE: MEXKY IPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSIMOU U
IUIOCKOCTBIO;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU, CBI3AaHHBIMU C MHOTOI'PaHHUKAMU;
CBOOOJIHO pacrio3HaBaTh OCHOBHBIE BUJIbl MHOI'OTPAHHUKOB (TIpU3Ma,
UpaMuIa, MPSAMOYTOJIbHBIN apajuIeenune, Ky0);
KJIaCCU(UIIUPOBATh MHOTOI'PAHHUKH, BEIOMPAsi OCHOBAHUS IS
KJIacCU(pUKAIUK;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU, CBI3AHHBIMU C CEUCHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTHIO;

BBITIOJTHATH MapajuieibHOE, [IEHTPAILHOE U OPTOTOHAIILHOE
MPOEKTUPOBAaHKE (PUTYP HA IIIOCKOCTh, BHIOIHATH U300pakeHus Guryp
HAa IJIOCKOCTH;

CTPOUTH CEUCHUSI MHOT'OTPAHHUKOB PA3IMYHBIMUA METOJIAMHU, BBIIOJIHSATh
(BBIHOCHBIE€) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHH3Y;

BBIYUCJIATH IJIONIAIN TOBEPXHOCTEN MHOTOIPAHHUKOB (TpHU3Ma,
MUpaMHuIa), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU: CHUMMETPUS B POCTPAHCTBE, LIEHTP,
OCb U TUNIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU
urypsr;

CBOOOTHO OMEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIINMH BEKTOPAM H
KOOpJAMHATaM B IPOCTPAHCTBE;

BBIITIOJIHATD HCﬁCTBHH HaJl BCKTOpaMM;



pemark 3aa4M Ha JOKa3aTeJIbCTBO MaTEMAaTUYECKUX OTHOLIEHUH U
HaX0XKJICHUE TEOMETPUUECKUX BEJINYUH, TIPUMEHSISI U3BECTHBIE METOBI
IIPU PEIICHUU MAaTEMATUYECKUX 3a/1a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS
CJIO)KHOCTU;

MIPUMEHATH IPOCTENIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, IPE0OPa30BbIBATH U HHTEPIIPETUPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTypax, MPEICTABICHHYIO Ha
YepTEKAX U PUCYHKAX;

IIPUMEHATH NOJIYYEHHBIE 3HAHUS HA NMPAKTUKE: CPABHUBATH U
aHAJIM3UPOBATH pEAbHbIE CUTYalluH, IPUMEHATh U3yUYECHHbIE IOHIATHS B
npolecce MOUCKa PEeIeHUs] MaTeMaTUYeCKU CPOPMYITUPOBAHHOM
po0JIeMBbl, MOJIETUPOBAThH pealbHbIC CUTYAllUN HA SA3bIKE TE€OMETPHH,
HCCIIEN0BATh IIOCTPOCHHBIE MOJIEIIN C UCTIOJIB30BAHUEM IT'€OMETPUUECKUX
NOHATUN U TEOPEM, amnmnapara airedpspl, pelaTh IpakKTHUECKUE 3aJauH,
CBS3aHHBIE C HAX0XKJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETb MPEACTABIECHUS 00 OCHOBHBIX 3Talax pa3BUTHUs F€OMETPUU KaK

COCTaBHOM 4acTH (1)YHI[8.MCHT3. Pa3BUTHUA TEXHOJIOTUM.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJHO ONEPUPOBATH MOHSATUSAMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOM,
KOHUYECKOH U chepruyecKoi MOBEPXHOCTIMH, OOBACHITEH CIIOCOOBI
MOJTy4YEeHHUS;

OIEpUPOBATH MOHATUAMHU, CBI3AHHBIMU C TEJIAMH BPAILLEHUS: LUITUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teja BpalleHus (UMIMHAP, KOHYC, cepa u map) u
OOBSCHATH CIIOCOOBI OJTYYEHHUS TEJ BpPAICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIONokKeHue c(hephl U MIIOCKOCTH;



BBIYUCJIATH BEJIMUYUHBI 3JIEMEHTOB MHOTOT'PAaHHUKOB U TEJI BPaIllCHHUS,
O0BEMBI U IJIOIIA I TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpalleHHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHUEM (HOpMYT;

CBOOOHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C KOMOMHALIUSIMU TEJl
BpAalIeHUs] © MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U
OIMHMCAaHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOI'OTPAHHUK WU TEJO
BpAaIlCHMUS;

BBIYKCIIATh COOTHOUIEHUS MEXY IJIOIIAAIMU TOBEPXHOCTEN U 00BEMaMHU
IMOJTOOHBIX TEI;

M300pakaTh U3y4aeMble (PUTYpbl, BHIIOIHATH (BBIHOCHBIE) TUIOCKHE
YEePTEKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHHUsI TEJl BPALLICHUS;

U3BJIEKATh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATH HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMETPUYECKHE 3aa4l Ha BBIYMCICHUE YTII0B MEXIY IPSIMbIMU
Y TUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUI OT TOYKH J10 IUIOCKOCTH, B
LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IIPH PELICHNH;
CBOOOZHO ONIEPUPOBATH MTOHATUSAMH, CBSI3aHHBIMU C IBUOKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHUM;

BBIMOJIHATH U300pa’KEHUs] MHOTOIPAHHUKOB U TEJI BpallIeHUs IPU
napajuieIbHOM NMEPEHOCE, LIEHTPAIBHOW CUMMETPUH, 3€pKaTbHOMN
CUMMETPHH, IPU IIOBOPOTE BOKPYT MPsIMOM, IpeoOpazoBaHus OJ00uS;
CTPOUTH CEYEHHSI MHOTOTPAaHHUKOB M TE€J BPAILLICHMSI: CEUEHMSI LIMJIMHIAPA
(mapasienbHO U MEePIEeHIUKYIISIPHO OCH), CEYEHUsI KOHyca (TMapasuielbHbIe

OCHOBAHMIO M MPOXOSIIUE Yepe3 BEPUINHY), CEUEHUS 11apa;



VCIIOJIb30BATh METO/IbI IIOCTPOCHUS CEUEHUM: METOJ, CIEA0B, METOL
BHYTPEHHETO ITPOCKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEU TIIOCKOCTH;
JIOKa3bIBATh T€OMETPUUECKUE YTBEPKICHUS;

MIPUMEHSTh TEOMETPUUECKUE (DAKTHI IS PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, IPEANOIAralOINX HECKOJIBKO IAroB PELICHUs, €CJIA YCIOBUS
MIPUMEHEHMUS 3a/1aHbl B SIBHOW 1 HEIBHOU (opme;

pelIaTh 3a/1a4M Ha 10KA3aTeIbCTBO MATEMATUYECKUX OTHOLLIEHUMN U
HAaXO0KJIEHUE TEOMETPUYECKUX BEJINYMH;

MPUMEHSATh TPOTPAMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3a/1a4;

MIPUMEHSATH MTOJYYEHHBIE 3HAHUS HA NPAKTUKE: CPABHUBATD,
AHAIM3UPOBATH U OLIEHUBATH PEAIbHBIE CUTYALlMH, IPUMEHITh U3yUYECHHBIC
MOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE ITOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYTUPOBAHHON MPOOIJIEMBbI, MOJICTUPOBATh
pealIbHbIE CUTYALIMU HA A3BIKE TEOMETPUU, UCCIIEN0BATH IOCTPOCHHbBIE
MOJEJIY C UCTIOJIb30BAHUEM I'€OMETPUUECKUX IOHATUN U TEOPEM,
anmapara anreOphbl, pelaTh NPaKTUIECKHe 3aa9u, CBSI3aHHBIC C
HaXOXKJICHUEM I'€OMETPUUECKUX BEIIUYNH;

UMETh MIPEJICTABICHUSI 00 OCHOBHBIX 3TAlax Pa3BUTHSI T€OMETPUU KaK

COCTaBHOM 4acTH (1)YHI[8.MCHT3. Pa3BUTHUA TEXHOJIOTUM.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabusie IIpakTnyeckue
n/n NMPOrpamMmblI Bceero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 Brenenue B ctepeomeTpuio 23 1
B3aumHoOe pacniosiokeHue npsmeix B
2 6 1
IPOCTPAHCTBE
3 [TapannenbHOCTh MPAMBIX U g
IUIOCKOCTEN B MPOCTPAHCTBE
[leprieHIUKYISIPHOCTD NPSIMBIX U
4 25
IUIOCKOCTEN B IPOCTPAHCTBE
5 VYTIabl 1 paccTOSHUS 16 1
6 MHororpaHHUKH 7 1
7 Bekropsl B npocTpaHcTBE 12
[ToBTOpeHue, 00600IICHNE U
8 . 3) 2
CUCTEMaTHU3ALMS 3HAHUI




OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KoauvecTBO yacos DJIEeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne ni/m Kontpoubnbie  IIpaktuueckue
NMporpaMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 AHaIUTHYECKass TeOMEeTpHs 15 1
[ToBTOpeHnue, 0600IIEHNE U
2 15 1
CHUCTEMaTU3alus 3HAHUU
3 O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
[Linomaau noBEpXHOCTU U
5 9 1
00BEMBI KPYTJIBIX TEI
6 JIBI>KeHUS 5 1
[ToBTOpeHnue, 0600IIEHNE U
7 17 2
CHUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10
102 8 0

I[NPOI'PAMME




HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJILHON ITPOI'PAMMBI

10 KUIACC
Kon IIpoBepsieMble MpeAMeTHBIE Pe3yabTATHI 0CBOCHHSA
IPOBEPSIEMOr0  OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CPEIHEro
pe3yJabTara 001ero od0pasoBaHus
7 I'eomerpus
7.1 OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, INIOCKOCTh
- [IpuMeHATh aKCMOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX
' IIPU PELICHUU TEOMETPUUECKUX 3a/1a4
- OnepupoBaTh MOHATHAMU: NMAPATIIETBHOCTD U
' NEPHEHAUKYIIPHOCTh NPSIMBIX U MIIOCKOCTEN
24 KrnaccuduirpoBaTh B3auMHOE pacloNokKEHUE IPSIMbIX U
' IJIOCKOCTEN B POCTPAHCTBE
OnepupoBaTh MOHATUSIMU: IBYTPaHHBIN yroJ, TPaHu
7.5 JBYTPAaHHOTO YTJIa, peOpo NBYTrPAHHOTO YIJIa, TUHEHHBIN
yTOJ IBYTPaHHOIO yTIJla, TpaayCcHasi Mepa JBYTPAHHOI'O yria
OnepupoBaTh MOHATUSAMU: MHOTOI'PAHHUK, BBIITYKJIBIN U
7.6 HEBBIITYKJIBIA MHOTOTPAHHUK, 3JIEMEHTHI MHOT'OTPaHHHUKA,
MPaBUIbHBIA MHOTOTPAHHUK
29 Pacno3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (TUpaMuaa,
' pu3Ma, IpsIMOYTOJIbHBIN Mapajuienenumes, Kyo)
KnaccudunmpoBaTs MHOTOTpaHHHUKH, BEIOWpPAst OCHOBAHUS
- TUTSE KTaccu(puKauu (BBITYKJIbIC U HEBBITYKIIbIC

MHOI'OI'PaHHHUKH, IIPAaBHUIIBHBIC MHOT'OI'PAHHHUKH, ITPAMBIC U

HAaKJIOHHBIC ITPHU3MBI, HapaJIJICJIeHI/IHGIH)I)




7.9

7.10

OnepupoBaTh NOHATUSAMU: CEKYILAS TTIOCKOCTh, CEYEHHUE
MHOTOTPAHHHUKOB
OOBICHATH IPUHIIUITBI TOCTPOSHUS CEUCHHIM

MHOTI'OI'PaHHHUKOB, UCITIOJIb3YyA MCTO/ CJICIOB

7.11

CTpOI/ITB CCUYCHHNA MHOT'OI'PaAaHHHUKOB MCTOAOM CJICOOB,
BBIIIOJITHATD (BI)IHOCHBIG) IIJIOCKUC YCPTCIKU N3 PUCYHKOB

NPOCTHIX 00BEMHBIX PUTYD: BUI CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BETUUHH
1o o0pas3uam WM aaropuTMaM, IpUMEHsSI U3BECTHbBIE
AHAIUTUYECKHE METObI IIPU PEIIEHUN CTaHAAPTHBIX
MaTEMaTUYECKUX 3a]1a4 Ha BIYUCIEHUE PACCTOSTHUN MEXIY
JBYMSI TOUKAMH, OT TOYKH JI0 PSMOM, OT TOYKHJO

IIJIOCKOCTH, MCKY CKPCIHIMBAOIIUMHCS IIPAMBIMHU

7.13

Pemrats 3a1a4i Ha HAXOXKIEHUE T€OMETPUUECKUX BEIUYUH
1o o0pa3laM WK alropuTMam, IpUMEHss U3BECTHBIE
AHAJIUTUYECKUE METO/IBI ITPU PELIEHUU CTAHAPTHBIX
MAaTEMATUYECKHX 3a/1a4 HA BBIYUCIICHUE YIJIOB MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH, MEXKIY IIPAMOU U

IIJIOCKOCTBIO, MCKAY IINIOCKOCTAMMU, ABYI'PAaHHBIX YI'JIOB

7.14

Beraucasate 00bEMBI M TUTOIMIAIN TOBEPXHOCTEH
MHOT'OTPaHHUKOB (IIpU3Ma, MUPAMHUIA) C IPUMEHEHUEM
(GbopMyI1, BBIYUCIISATH COOTHOMICHUS MEKTY TUIOMIA ISIMH

HOBerHOCTeﬁ, 00BbEMaMH l'IOI[06HI>IX MHOT'OI'PaHHHUKOB

7.15

OH@pI/IpOBaTB MMOHATUAMHA: CUMMCTPHA B IIPOCTPAHCTBC,
HCHTP, OCh M INIOCKOCTh CUMMCETpPUHU, ICHTP, OChb U

IJIOCKOCTh CUMMETPUU (PUTYPBI




7.16

N3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH
MH(OPMAIUIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX

¢durypax, NpeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX

7.17

[IpumensTe reoMeTpudeckue HaKThl IS PEeIICHUs
CTEPEOMETPUUECKUX 3a]1a4, MPEAINOJIAratoINX HECKOIBKO
1IaroB PEUICHMs, €CIIA YCIOBHS IIPUMEHEHUS 3aaHbl B

SIBHOU hopme

7.18

IIpumeHATs IpocTeNile TPOrpaMMHBIE CPEICTBA U
AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU

CTEPEOMETPUYECKUX 3a/1a4

7.19

[IpuBOIUTH MPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPO/JIE U KU3HU, PACTIO3HABATH MPOSIBJIEHUE 3aKOHOB

rcOMCTPHUU B HCKYCCTBC

7.20

[TpyMeHATh MOydeHHbIE 3HAHUS HA IPAKTHUKE:
aHAJIM3UPOBATh PEAJIbHbIE CUTYAllUU U IPUMEHATH
U3Y4YECHHBIE MTOHATHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4YecKu cHhopMyIupOBaHHON MPOOIEMBI,
MOJIEJIMPOBATh PEaJbHbIE CUTYallUU Ha S3bIKE T€OMETPHH,
UCCIIEOBATH ITIOCTPOEHHBIE MOJENN C UCTIOIb30BAaHUEM
reOMETPUUECKUX MOHATHI U TEOPEM, ammapara aareopsl,
pelaTh NPakTHYECKUE 3a7a4H, CBSI3aHHBIE C HAX0XKIEHHEM

IrcOMCTPHUYCCKHX BCIINYHNH

11 KIIACC




Kon

IIpoBepsieMble peaAMeTHBbIE Pe3yJIbTAThI 0CBOCHUS

NpPOBEPsIeMOr0  OCHOBHOII 00pa3oBaTe/IbHOM MPOrpaMMbl CPeTHEro
pe3yJbTaTa 001ero oopasoBaHus
6 ['eomerpus
OmnepupoBaTh MOHATUSIMU: TUITUHAPUIECKAs] TOBEPXHOCTD,
61 oOpa3yrolue WIHHIPUIECKON TOBEPXHOCTH, IIUITUHP,
' KOHUYECKas OBEPXHOCTh, 00pa3yroine KOHUYECKOn
MOBEPXHOCTH, KOHYC, chepruueckasi MOBEPXHOCTh
60 PacnioznaBath Tena BpauieHus (LHWIMHIP, KOHYC, cdepa u
| wiap)
6.3 OOBACHATH CIIOCOOBI OTYYEHUS TEN BpaIleHUs
6.4 KnaccudunmpoBaTs B3auMHOE pacroyioxkeHue chepsl u
' MJIOCKOCTH
OmnepupoBaTh MOHATUSMU: IAPOBOW CErMEHT, OCHOBAaHUE
6.5 CErMEHTa, BHICOTA CETMEHTA, IIIAPOBOM CII0i, OCHOBaHUE
IIIAPOBOTO CJI0S, BEICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Beruucasate 00BEMBI U TUIOIIAINA TOBEPXHOCTEN TET
' BpaIICHUs, TEOMETPUUECKHUX TEJ C MPUMEHEHUEM (GopMyIT
OmnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BITMCAHHBIN B
6.7 cdepy 1 onmucaHHbIN 0KOJI0 chepsrl, cepa, BCaHHAS B
MHOTOTPAaHHUK I TEJIO BpaIeHUs
- BbI4uciisTh COOTHOIIEHUS MEKY TUIOIIAISIMU
' MOBEPXHOCTEN U 00bEMaMU TOI0OHBIX TeEll
59 N300pakath u3ydaeMblie GUTYPBI OT PYKH U C TPUMEHEHUEM

IIPOCTBIX YEPTEKHBIX NHCTPYMEHTOB




6.10

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

CTPOUTDL CCUCHMA TCJI BpAILICHHUA

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BHIBATH
uH(GOPMAITUIO O MPOCTPAHCTBEHHBIX TEOMETPUICCKUX

durypax, npeACTaBICHHYIO Ha YePTEKAX U PUCYHKAX

6.12

[IpumensiTh reoMmeTpudeckue (HaKkThl ISl PEeIICHUs
CTEpPEOMETPUUECKUX 3aJa4, MPEANOIaralouuX HeCKOJIbKO
[IarOB PEIICHMUS, €CJIM YCIOBUSI MPUMEHEHHUSI 3a]1aHbl B

ABHOU (popme

6.13

OniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrinoaHsaTh I[GﬁCTBHﬂ CJIOKCHHUSA BCKTOPOB, BbIYMTAHUA
BCKTOPOB U YMHOXKCHH BCKTOPA HAa YUCIIO, O6T>}ICH$ITI>,

KaKMMH CBOMCTBaMU OHM O6J'IaI[aI-OT

6.15

[IpuMeHsTh TpaBUIIO NIApaJUIEIICIIUIIENA IPU CIIOKEHUN

BEKTOPOB

6.16

OnepupoBaTh MOHATUAMU: I€KAPTOBBI KOOPANHATHI B
IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJl MEKy BEKTOPAMH,
CKAJIIPHOE ITPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U

KOMIUIAaHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITI) CYMMY BCKTOPOB U IIPOU3BCACHNUC BCKTOPA HA
qUCJI0, YI'OJI MCXKOY BECKTOpaMHU, CKAJIAPHOC ITPOU3BCIACHUC,

packKiaaablBaTbh BEKTOP IO JBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3amaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOW CUCTEME

KOOpIAMHAT

6.19

Pemate mpocreiie reoMeTpuYeCcKre 3aa41 Ha

MPUMCHCHHUEC BCKTOPHO-KOOPANMHATHOI'O MCTOJa




6.20

Pematp 3aJa4u Ha J0Ka3aTCIIbCTBO MAaTCMAaTHUYCCKHUX
OTHOIIICHUH U HAaXO0XACHUC T'COMCTPUICCKUX BCIIMYUH 110
06pa3uaM HJIN aJITOpUTMaM, IMPpUMCHASI N3BCCTHBIC MCTOAbI

IIpHu pCIICHUN CTAHAAPTHBIX MATCMATUYICCKHUX 3ada4

6.21

[IpumeHATH TPOCTENUIINE TPOTPAMMHBIE CPEJICTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU

CTCPCOMCTPUYCCKUX 3a/1a4

6.22

IIprBOOUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB

IrcOMCTPHUU B HCKYCCTBC

6.23

[IpumeHsTh MOTydeHHBIC 3HAHUS HA TIPAKTUKE:
aHAJIM3UPOBATH PEATbHBIC CUTYAIIUU U IPUMECHSITh
M3YYCHHBIC MTOHSATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTU4YecKu cHopMyITUpOBaAaHHON MPOOIEMBI,
MO/JICITHPOBATh PEATbHBIC CUTYAI[UH Ha S3bIKE TEOMETPHH,
HCCIIEZIOBATh IMOCTPOCHHBIE MOJIENIN C UCTIOIH30BaHUEM
TCOMETPUYCCKUX MOHATHIA U TEOPEM, aIapaTa anreopsl,
pelIaTh MpakTHYECKHE 3aa9d, CBSI3aHHBIC C HAX0XKICHUEM

IreOMCTPHUICCKNX BCIIMINH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIJACC

Kon
5

7.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

OcHOBHBIE NTOHATHS cTepeomMeTpuu. Touka, npsiMas, IIIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 AKCMOMATUYECKOM IOCTPOCHUH

CTCPCOMCTPHUHN: AKCHOMBI CTCPCOMCTPHUHA U CIICACTBUA U3 HUX

7.2

B3anMHoe pacnonokeHue npsiMbIX B IIPOCTPAHCTBE: MIEPECEKAOIINECH,
napajuIeNIbHbIC U CKpELIMBArOIKecs NpsiMble. 1lapanenbHOCT MPSAMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuleIbHbIE IIPSMbIE B IIPOCTPAHCTBE,
NapaJIeIbHOCTD TPEX MPAMBIX, TAPAJUIEIbHOCTD NPSMON U INIOCKOCTH.
VYrabIc cOHaNpaBIeHHBIMU CTOPOHAMH, YIOJl MEXKY HPSIMbIMU B
pocTpaHcTBe. IlapaienbHOCTh III0CKOCTEN: Mapaule/IbHbIE
IJIOCKOCTH, CBOMCTBA NapaJUIeIbHbIX IUI0CKOCTeN. [IpocTeitmme
IIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPA3AP, KyO,

MmapaJuICJICIUIICI, ITIOCTPOCHHUC CCUCHUM

7.3

IleprieHIUKYIJISIPHOCTD NPSIMOM U IUIOCKOCTH: NIEPIICHIUKYJIPHbIE
IIPSAMBIE B IIPOCTPAHCTBE, IIPSIMbIE ITApAJIIECIbHBIE U IIEPIICHIUKYIAPHBIE
K IUIOCKOCTH, IIPU3HAK MEPICHANKYIAPHOCTH IPSIMOM U IIJIOCKOCTH,
TeopeMa O MPSAMOMN NEPHEHAUKYIIAPHON IIIOCKOCTU. YIJIbI B
IIPOCTPAHCTBE: YTOJl MEXKAY IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YIOI,
JIMHEMHBIN yroJl IBYTPAHHOrO yria. [leprieHauKkysnsp U HaKJIOHHbIE:
PAcCTOSHHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSHUE OT MPSMOU 10
IJIOCKOCTH, MPOEKIUs (PUTYyphI HA MIIOCKOCTh. [lepneHIuKyaspHOCTb
IJIOCKOCTEN: MIPU3HAK NEPIEHAUKYISIPHOCTH ABYX INIOCKOCTEN.

Teopema 0 TpEX MepHeHANKYJIISIpax




[ToHsiITHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHHUKA,
BBINMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHHUKH, Pa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: N-yronpHas mpu3Ma, paHd U OCHOBAHUS MIPU3MBI, IpAMas U
HAKJIOHHAs! IPU3MBbI, OOKOBas U MOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tapautenenunen, NpAMOYrOJIbHBIA apaUIEIENUIIE] U €r0 CBOMCTBA.
[Iupamua: N-yroyibHas NMpaMuIa, TPaHU U OCHOBAHUE MMUPAMU/IBI,
7.4 | OoxoBas U MOJHASA MOBEPXHOCTh MUPAMUJIbI, TPABUIIbHAS U yCeUEHHAsS
nupamMuia. JJIEeMEHThI IPU3MbI U TupaMuibl. [IpaBuiibHbIE
MHOTOIFPaHHUKU: MTOHSATHE MPAaBUILHOTO MHOTOTPAHHHKA, [TPAaBUIIbHAS
Npr3Ma U NpaBUIbHAs MUPAMUJIA, MPABUIIbHAS TPEYTOJIbHAS TUpaMuIa
Y TIpaBWIbHBINA TeTpadip, Kyo. [IpencraBieHue o nmpaBuiIbHbIX
MHOT'OTPAaHHHKAX: OKTadIp, JOAEKA AP U nKocadapyrue CeueHns

IIPU3MbI U ITIMPAMUBI

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOUYKH,
7.5 | TOpsMoii, TNIOCKOCTU. DJIEMEHThl CHMMETPUU B MUpaMHUIaX,

MMapauICICIINIICAaX, IIPABUJIbHBIX MHOTI'OT'PaHHHUKAaX

BbrunciieHne 371eMEeHTOB MHOTOTPaHHUKOB: pE0pa, TMaroHasiy, yribl.
[1nomaas 60KOBOM MOBEPXHOCTU U MOJHON MOBEPXHOCTH MPSAMOU

MIPU3MBI, IUIONIAIh OCHOBAaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH

8 npsiMOi Tipu3MbL. T1mo1maas 60KOBOI MOBEPXHOCTH U TTOBEPXHOCTH
MPaBWJILHOM MAPAMUJIBI, TEOpEMa O IIOMIAJH YCCUEHHOW MUPAMUJIBL.
[Tonsitue 06 00béMe. OOBEM MUpPaMUIBI, TPUIMBI

79 [TomoOHkIe Tena B pocTpaHcTBe. COOTHOIICHUSI MEXKIY TUTONIAISIMA

MOBEPXHOCTEH, 00BEMaMH TTOTIO0HBIX TEI

11 KIIACC




Kon

6.1

IIpoBepsieMblii 3JIeMEHT CO/IepP KAHMS

I'eomerpus

[unmuaapuyeckas moBEepXHOCTh, 00Pa3yoNue MITHHAPUIECKON
MOBEPXHOCTH, OCh MUJIUHAPUIECKON MOBEPXHOCTH. [[ummHmp:
OCHOBaHMsI ¥ OOKOBasi MOBEPXHOCTh, 00pa3yIoias u 0Ch, IMIOIMIA b

OOKOBOM U TIOJTHOM TTOBEPXHOCTH

6.2

Konunueckast moBepxHOCTb, 00pa3yrolre KOHNYECKON MOBEPXHOCTH,
OCh Y BEpIIMHA KOHUYECKON oBepXHOCTH. KOHYyC: OCHOBaHuE 1
BEpILMHA, 00pa3ymolas U OCh, IJIOIIA b OOKOBOM U MOJIHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylouue U BbICOTa, OCHOBAHMS

1 OOKOBasi MIOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, IUaMeTp, MIOoNaab MTOBEPXHOCTH
cdepnl. BzaumHoe pacnoiiokenue chepsl U INTOCKOCTH, KacaTeIbHasl

TJIOCKOCTH K cdepe, Mmomaas chepsol

6.4

N306paskeHue Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka UiIMHIpa U

KOHYyca

6.5

KoM0OuHanuu Ten BpaileHus 1 MHOTOIPaHHUKOB. MHOrOrpaHHUK,
OIMHMCAaHHBIN 0KOJIO c(epsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK, WU

TEJIO BpalleHus

6.6

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00
00bEME MTPAMOYTOIFHOTO TTApAJUICTICITUIICIA ¥ CIICACTBUS U3 HeE.

O0bEM munuHapa, kKonyca. O0bEM mapa u mwiomasb cheps

6.7

6.8

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXAY TIOMIA MU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEl

Ceuenus nuinnHapa (mapajjiesibHO U NEPHEHIUKYISIPHO OCH), CEUCHHUS
KOHYca (MmapaieJIbHOE OCHOBAHUIO U MPOXOASIIEe YePE3 BEPIINHY),

CEUEHHUs 11apa




6.9

BekTop Ha miIockoCTH U B IpocTpaHCTBE. CI0)KEHNUE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpPA HA YKCI0. Pa3iioxkenne BeKTopa no
TpE€M HEKOMIUIaHApHBIM BekTOpaM. [IpaBuiio napannenenunena.
Pewienue 3a1a4, CBSI3aHHBIX C IPUMEHEHHUEM ITPABWII IEUCTBUU C

BEKTOpaMu

6.10

[IpssMoyrosipHas cucTemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTsl
BekTopa. [Ipocreiinine 3a7aun B KOOpAUHATAX. YTOJI MEXIY
BekTOpamu. CKaJIsipHOE NPOU3BEICHUE BEKTOPOB. BoIuncieHne yrios
MEXKIY NPSIMBIMU U TIIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METOA

IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4




HNPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro

TpeOOBaHUA

IIpoBepsiembie TPeOOBAHUA K MPeIMETHBIM
pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmbl CpeHero 001ero 00pa3oBaHus

Brnagenune meTomaMu q0oKa3aTenbCTB, alTOPUTMAMHU
pelieHus 3a71a4; yMeHrue (hopMyIupoBaTh M ONEPUPOBATH
NOHATUSIMU: OTIpEJIeNIEHNE, aKCHOMa, TEOpeMa, CIIEJCTBHUE,
CBOICTBO, MMPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIHHBIC
bOopMyIMPOBKY; TPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
0o0paTHOE ¥ MTPOTUBOIIOJIOKHOE YTBEPKICHHE, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIH30BATh METO]T
MaTeMaTHYECKON MHIYKINH; IIPOBOIUTH JOKa3aTeIbHbIC
paccykJIeHUs MPHU PEUICHUH 3a/1a4, OIICHUBATh JIOTHYECKYIO
MPABUIIBHOCTD PACCYXKJICHU; YMEHUE OTIICPUPOBATH
MOHATUAMU: MHOKECTBO, ITOJIMHOKECTBO, OTICPAIIUH HAJT
MHO)KECTBaAaMH; YMEHHUE MCTIOIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN aImmapaT JJIsi OMUCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUN W TIPY PEIICHUH 3a/1a4, B TOM YUCJIC
U3 JIPYruX Y4eOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATH
NOHATUAMU: Tpad, cBA3HBIN Tpad, 1epeBo, UK, Tpad Ha
TUTOCKOCTH;, YMEHHE 3a/1aBaTh U OMMHUCHIBATH TPadbl
Pa3TUYHBIME CIIOCO0AMU; MCIIONB30BaTh Tpadbl MPH

PCUICHUU 3a1a4

YMmenue OIICPpUPOBATH IIOHATHAMMU: HATYPAJIIbLHOC YHUCIIO,
EJI0C YMCII0, CTCIICHD C LEJIBIM ITOKAa3aTCIICM, KOPCHDb

HATypaJIbHOM CTENEHU, CTENEHb C PAllMOHAILHBIM




MOKa3aTesieM, CTENEHb C AEUCTBUTENbHBIM [TOKa3aTeNIEM,
jgorapu(m 4uciia, CHHYC, KOCHHYC ¥ TaHT'€HC
IIPOU3BOJIBHOTI'O YUCIIA, OCTATOK MO MOAYJIIO, PAlMOHAIEHOE
YKCJI0, UPPAMOHAIBHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX,
LENbIX, PALIMOHAIBHBIX, I€UCTBUTENBHBIX YNCEN; YMEHHE
UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAMMEHBLIUI 00IInii
JIeNIUTENb U HauMEHbIlIee 00111ee KPaTHOE, aIrOpUTM
EBKnmMaa npu pemieHny 3aay; 3HAaKOMCTBO C Pa3JINuYHbIMU
MO3ULIMOHHBIMU CUCTEMAMU CUHCIIEHUS; YMEHHE BBINOJIHATh
BBIYUCJICHUE 3HAUEHUHN U TpeoOpa30BaHUs BRIPAKEHUHN CO
CTENEeHsIMU U Jiorapudmamu, npeodpazoBaHus ApOOHO-
palMOHAJIBHBIX BBIPAXKEHUI; YMEHHUE ONEPUPOBATH
MOHATUSIMU: TTOCIIEA0BATEIBHOCTD, apudMeTndecKas
IpOrpeccusi, reOMETpHUIecKas Mporpeccusi, 0ECKOHEUHO
yObIBaroIIasi reoMeTpuuecKasi MpOrpeccHsi; yMeHue 3a1aBaTh
IIOCJIEOBATENBHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYPPEHTHBIX POPMYII; YMEHHE ONEPUPOBATH MOHITUSIMHU:
KOMILUIEKCHOE YUCIIO0, CONPSAKEHHBIE KOMIUIEKCHBIE YUCIIA,
MOJYJ b M pTyMEHT KOMIUIEKCHOTO Yrcia, popMa 3amucu
KOMILJIEKCHBIX Yncen (reoMeTpuyecKas,
TPUTOHOMETPUYECKAS U alreOpandeckas); yMeTh
MPOU3BOIUTH ApU(PMETHUECKHUE TEUCTBUS C KOMIUIEKCHBIMU
YUCIIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BaAHUS
KOMIIJIEKCHBIX YHCEN; OIEpUPOBATh NOHATHAMU: MaTpULa
2x2 u 3%3, onpeaenuTenb MaTPULbl, FEOMETPUUECKUN

CMBICJI OIIPCACIUTCIIA

YMeHue OIICPHUPOBATH MOHATUAMU: PALITUOHAJIBHBIC,
HPppadrOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHLIC,

J'IOFapI/I(I)MI/I‘ICCKI/IG, TPUTOHOMCTPHUUICCKUC YPABHCHUA U




HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIEPUPOBAThH
MOHSITUSMU: TOXIECTBO, TOKIECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CHCTEMA YPAaBHEHUN U
HEPaBEHCTB, PABHOCUJILHOCTh YPAaBHEHU, HEPABEHCTB U
CUCTEM; YMEHHE pelllaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C ITOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C MAPAMETPOM;
MIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBI JIJIsI
peleHns MaTeEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IndHbIX

o0nacTeil HayKH M pealbHOU KU3HU

YMenue onepupoBaTh MOHITHAMU: QYHKIHS, YETHOCTD
GYHKIIUA, TEPUOTUIHOCTD (PYHKITUH, OTPAHHYCHHOCTh
(GyHKIIMH, MOHOTOHHOCTB (D)YHKIIHH, SKCTPEMYM (YHKIIUH,
HauOOJBIIIEe M HANMEHbBIIIEE 3HaYeHUsT (PYHKIINHA Ha
MIPOMEKYTKE, HENpephIBHASA (PYHKITUS, aCUMITOTHI Tpaduka
GbyHKIMH, TIepBas ¥ BTOpast MPOU3BOIHAS (YHKITUH,
reOMETPUICCKUH 1 (PU3UIECKHUI CMBICI TTPOU3BOIHOMN,
nepBooOpa3Hasi, onpeneaEHHbIH HHTETpall; yMCHHE
HAXOJUTh ACUMIITOTHI IpaduKka QYHKIMH; YMCHHE
BBIYHCIIATH POU3BOIHBIC CYMMBI, IIPOU3BEICHUS, YACTHOTO
¥ KOMIIO3UIIUN (DYHKIIMH, HAXOIUTh YpaBHEHUE KacaTeIIbHON
K rpaduky GyHKIINN; YMEHUE HAXOIUTh MTPOU3BOTHBIC
AJIEMEHTAPHBIX (DYHKITNI; yMEHHE UCTIOIh30BaTh
MIPOU3BOIHYIO JIJISl UCCIIEIOBaHUS (DYHKITNH, HAXOAUTh
HauOOJBIITNE U HAMMEHBIINE 3HAYCHUS QYHKIINI; CTPOUTH
rpadyKu MHOTOWICHOB C UCIIOJIb30BAaHUEM armapara
MaTEeMaTHYECKOTO aHaAJIN3a; MPUMEHSITh IPOU3BOTHYIO JIJIs
HaXOXKJICHUSI HAMTYYIIIErO PEeIICHNS B IPUKIIATHBIX, B TOM

YHCJIC COIUAIbHO-OKOHOMHWYCCKUX U qJI/IBI/I‘ICCKI/IX 3aJgadax,




HaXOJUTh TUIOMIAN U 00BEMBI GUTYP C TOMOIIBIO
MHTErpajia; IpUBOJIUTh PUMEPBl MATEMAaTUYECKOTO
MOJIETMPOBAHUS C TOMOIIbIO TU(DPepeHIIHATBHBIX

YPAaBHEHHMU

YMenue onepupoBaTh MOHIATUAMU: TpaPuK QYHKIINH,
oOpaTHas GyHKIHSI, KOMITO3HUIUS (DYHKITUN, TUHEHHAS
byHKUMA, KBagpaTuyHas QyHKIMS, palioOHaAIbHAs PYHKIUA,
CTereHHasi QyHKIUS, TPUTOHOMETpUIECKre (PyHKIINH,
oOpaTHbIE TPUTOHOMETPpUYECKHE PYHKIMY, TTOKa3aTeIbHas U
norapupmMuyeckas QyHKIUU; YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX ()YHKLHA, BBITOJIHATH PE0Opa30OBaHUS
rpadukoB (HYHKIIHIA, UCTIOIB30BATh TPAPUKHU IS U3yUCHUS
MPOIIECCOB U 3aBUCUMOCTEMH, MPH PEIICHUH 3a7a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U 337a4 U3 PeabHOM KU3HU;
BBIpaXKaTh (POpMySIaMU 3aBUCUMOCTHU MEXKIY BETUUHMHAMMU;
UCIIOJIb30BaTh CBOMCTBA U Tpaduku GYHKIUN IS perieHus
ypaBHEHUH, HEPABEHCTB U 3aJ1a4 C IMapaMeTpamu;
n300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH MHOXKECTBA

pELIECHN YpaBHEHNU M, HEPABEHCTB U UX CUCTEM

YMeHue pelath TeKCTOBBIE 3a/1a4l PAa3HBIX TUIIOB (B TOM
YUCJIe HA MPOLICHTHI, 10U U YaCcTH, HAa IBUKEHUE, padoTy,
CTOMMOCTH TOBapOB U yCIIYT, HAJIOTH, 3a1a4M U3 00JIacTH
yIPAaBJICHHS] TUIYHBIMHU H CEMEHHBIMU (PHHAHCAMM);
COCTABJISITh BBIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 33/1a4l, UCCIEA0BATh MOTYYEHHOE
peIlIeHNE U OIEHWBATh MPABIONOI00HOCTh PE3YIIHTATOB;
YMEHHE MOJIETTMPOBATh PEaJbHbIEC CUTYallUH HA SI3bIKE

MAaTCMAaTUKH; COCTABIIATL BBIPAKCHUA, YPABHCHUA,




HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H,
UCCIIEI0BATh TOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM
anmnapara ajareOpbl, HHTEPIPETUPOBATH MOTYUECHHBIN

pe3yJibTar

YMeHnue onepupoBaTh MOHATUSIMU: CPETHEES
apudmeTrdecKoe, MeIMaHa, HauboJbIIee U HAUMEHbIIIEE
3HAYCHMsI, pa3Max, TUCTICPCHsl, CTAHJAPTHOE OTKJIOHECHUE
YHCIIOBOTO Habopa; yMEHHUE M3BJIEKATh, HHTCPIIPETUPOBATH
UHPOPMAITUIO, TIPECTABICHHYIO B TabIUIaX, Ha
auarpaMMax, rpadukax, OTpaKaroIlyo CBOWCTBA PeaTbHBIX
TIPOIIECCOB U SIBJICHUI; IPEACTABIIATH HHGOPMAIIHIO C
MIOMOIIBI0 TaOJIUI] M TUarpamMmm; UCCIIeI0OBaTh
CTaTUCTUYECKUE TAHHBIC, B TOM YUCJIE C MPUMECHEHUEM
rpaduuecKkuX METOAO0B M SJIEKTPOHHBIX CPEJICTB;
rpaduuecku uccienoBaTh COBMECTHBIE HAOIIOICHUS C

IMOMOIIBIO JUAI'PaMM paCCCUBAHUA U JIMHEHHOU perpeccun

YMeHue onepupoBaTh NOHATUAMU: CIyYalHBIA OIBIT U
Clly4ailHoe cOObITHE, BEPOATHOCTD CIYyYaHHOT O COOBITHS;
YMEHHE BBIUUCIIATH BEPOSITHOCTD C UCIIOJIb30BAaHUEM
rpauuecKkux METOAO0B; MPUMEHSITh (POPMYJIbI CIOKEHUS U
YMHOXEHHSI BEPOSITHOCTEH, POPMYITy MOTHOM BEpOSITHOCTH,
dbopmyny beprymnnu, komOuHaTOpHBIE GAKTHI U (OPMYIIBL;
OLIEHUBATh BEPOSATHOCTU PEATbHBIX COOBITUI; YMEHHE
OIEPHUPOBATH MOHITUSIMU: CIy4aiiHasi BEJIMYMHA,
pacrpeneneHue BeposITHOCTEN, MATEMAaTUYECKOE OKUIAHUE,
JACTIEPCUS U CTAHJAPTHOE OTKJIOHEHUE CIIyYaliHON
BEJTUYMHBI, QYHKIIUU paCIpeieNIeHUs U MJIOTHOCTU

PAaBHOMCPHOI'O, IOKA3aTCJIbHOT'O U HOPMAJIBHOI'O




pacnpejielieHui; yMeHHE UCTI0JIb30BaTh CBOMCTBA
W3YYEHHBIX pACTIPEAEICHUN s PelIeHUs 3aa4;
3HAKOMCTBO C MOHATHUSIMU: 3aKOH OOJBIIUX YUCEI, METObI
BBEIOOPOYHBIX UCCIICIOBAHUI; YMEHHE PUBOAUTH PUMEPHI
MIPOSIBJICHHSI 3aKOHA OOJIBIITUX YUCE B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX; YMEHUE ONEPUPOBATH
MOHATUAMU: COUETaHUE, IEPECTAHOBKA, YUCIIO COYETAHU,
YHCIIO IEPECTaHOBOK; OMHOM HbI0TOHA; yMeHUE TPUMEHSTh
KOMOMHATOPHBIE (AKThl U PACCYXKACHUS IJIs1 PEILICHUS
3a/1a4; OIEHUBATh BEPOSTHOCTU PEATIbHBIX COOBITHH;
COCTaBJISITh BEPOATHOCTHYIO MOJICNIb M MHTEPIPETUPOBATH

MIOJIyYEHHBIN PE3YIbTaT

YMeHue ornepupoBaTh NOHATUAMUA: TOUKA, IPAMAs,
IJIOCKOCTB, MMPOCTPAHCTBO, OTPE30K, JIyY, BEJINUMHA YTJIA,
IUIOCKUM yTOJI, IBYTPAHHBIN Yroj, TPEXTPAHHBIN yrod,
CKpELIMBAIOLIUECS MPSIMbIE, MAPAIIIETBHOCTD U
MEPIEHIUKYJIAPHOCTD MPSAMBIX U IIIOCKOCTEN, YTOJI MEXKIY
MPSMBIMH, YTOJ MEXKIY OPSIMOM U TIIIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10 TJIOCKOCTH,
pPacCTOSIHUE MEXAY NPSIMBIMH, PACCTOSHUE MEKTY
IJIOCKOCTSIMHM; YMEHHE UCIIOJIb30BAThH MTPU PEUICHHUH 33/1a4
M3y4YeHHbIE (DAKTHI U TEOPEMBI ITTAHUMETPUH; YMEHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
CTPOUTH MAaTEMATUYECKUE MOJIEIIA C TTIOMOIIBIO
r€OMETPUUYECKUX MOHATUN U BEJIMYHH, PELIATH CBSA3AHHBIC C

HHUMH IIPAKTHYCCKUC 3aJa49U
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMATL (QUTYPHI,

00BEM (UTYpBI, MHOT'OTPAaHHUK, TPABUIIbHBIN




MHOTOTPaHHHK, CCYCHNE MHOTOI'paHHHKA, KYO,
napajieNenurne, Mpu3Ma, nmupamMuaa, Gurypa u
MOBEPXHOCTH BpaIleHMsI, IIWJIUHID, KOHYC, T1ap, cdepa,
IoIaab cepsl, TUIOMIAab TOBEPXHOCTH MUPAMUJIBI,
MPU3MBI, KOHYCa, IIWIHHIPA, 00BEM KyOa, MPSIMOYTOJIHBHOTO
napaieNnenurneia, MupamMuabl, TPU3MBbI, [UIXHIPA, KOHYCA,
mapa, pa3BépTKa MOBEPXHOCTH, CEYEHHS KOHYCa U
IWIMHIPA, TapauIeIbHbIe OCH WIIM OCHOBAHUIO, CEUCHUE
rapa, IIoCKOCTh, Kacaromasics cepbl, IUINHIPa, KOHYCa,
YMEHHUE CTPOUTH CEUCHNE MHOTOTPAaHHUKA, N300pakaTh
MHOTOTPaHHHUKH, GUTYPBI U TIOBEPXHOCTH BPAIICHUS, X
CCUCHHUSI, B TOM YHUCJIC C TIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE PUMEHSITh CBOMCTBA TEOMETPUIECKUX PUTYD,
CaMOCTOSTEIILHO (POPMYIHPOBATH ONPEICTICHUS N3YIaeMbIX
¢buryp, BEIIBUTATh TUTIOTE3BI O CBOMCTBAX M MPU3HAKAX
reOMETPUIECKUX (PUTYp, 0OOCHOBBIBATH HIIM OMPOBEPTAThH
UX; YMEHHE MMPOBOJIUTH KIacCU(DUKAIIIO PUTYD TIO
Pa3TUYHBIM NMPU3HAKAM, BBITIOTHATH HEOOXOTMMbIE

JOITIOJTHHUTCIIBHBIC ITOCTPOCHUA
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YMeHnue onepupoBaTh MOHITUAMU: JTBIKECHUE B
MIPOCTPAHCTBE, MapAJIICIbHBINA MTEPEHOC, CHMMETPHS Ha
TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHUe
no100us, moj00HbIe (UTYPHI; YMEHHE PACIIO3HABATH
paBHBIE U MOJ00HBIE PUTYPHI, B TOM YHCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIb30BaTh TEOMETPUIECKUE
OTHONICHUS TPU PEIICHUH 3aa4; HAXOIUTh T€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, TIJI0IIA/lb, 00BEM) TIPU PEIICHUU
3a7a4 U3 JPYTuX y4eOHBIX MPEIMETOB U U3 peaTbHON

KN3HU; YMCHUC BbIYUCIIATh TCOMETPUYCCKHUEC BCIINYUNHDBI




(nnvHa, yrod, iomaab, 00bEM, TUIOIAb TOBEPXHOCTH),
WCTIOJIb3YsI U3YYCHHBIC (DOPMYJIIBI K METOJIBI, B TOM YHUCIIE:
TUTOIIA Th TTIOBEPXHOCTH TTUPAMHUIBI, IPU3MBI, KOHYCA,
WIMHPA, TUTOIIAIb chephl; 00BEM KyOa, IPSIMOYTOJIEHOTO
napajieenuIeaa, MUPaMuIbl, IPU3MBL, IWINHAPA, KOHYCA,

mapa; yMeHHe HaXO/IUTh OTHOIIIEHHE 00bEMOB MOJO00HBIX

¢uryp
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YMeHune onepupoBaTh NOHATUAMU: MIPAMOYTOJIbHASI CUCTEMA
KOOpPJMHAT, BEKTOP, KOOPAUHATHI TOUKHU, KOOPIHHATHI
BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEAECHUE BEKTOPA HA
YHUCIIO, PA3JI0KEHUE BEKTOPA MO 0a3uCy, CKaIsIPHOE
IIPOU3BENECHUE, BEKTOPHOE MTPOU3BENEHUE, YTOI MEXKIY
BEKTOPAMU; YMEHHE UCIIOIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJ JJI PELICHHS TEOMETPUUECKHUX 3a/1a4

U 3aJ71a4 IPYTruX Y4eOHBIX MPEIMETOB

13

YMeHue BeIOupaTh MOAXOIANTANA METOT JJIsl PEIICHUS
3a/1a4M; MOHUMaHWE 3HAYMMOCTH MaTeMAaTHUKH B U3YUEHUHU
MPUPOJIHBIX M OOIIECTBEHHBIX MPOIECCOB U SIBICHUM;
YMEHHUE PaClo3HABATh MPOSBIICHUE 3aKOHOB MaTEeMaTUKH B
HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHI MATEMAaTUYECKUX

OTKPBITHM POCCUMCKON U MUPOBOM MAaTEMATUYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT CoJePKAHUS

Kon

1 Uucna u BEIYUCTICHUS

1.1 Harypanbnsie u uensie yucna. [[puzHaku 1eIMMOCTH LENbIX YUCEI

1o Pammmonanpubie unciaa. OOBIKHOBEHHBIC U JACCITUIHBIC APOOH,
' HPOIEHTHI, 0ECKOHEYHBIE TIEPUOINIECKUE TPOOH

13 ApudmMernueckuii KOpeHb HaTypaJIbHOM cTeneHu. JleicTBus ¢
' apuMeTHIECKUMHU KOPHAMU HATYpPaJIbHOU CTETICHH

14 Crernienb ¢ uenbiM nokazarenem. CTeneHb ¢ pauoHaIbHbIM
' nokasareneM. CBOWCTBA CTETIEHU

L5 CuHyC, KOCHHYC M TAHT€HC YHUCIIOBOTO ApTYMEHTa. APKCUHYC,
' apPKKOCHHYC, apKTaHT€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudaabie U HATypaIbHbIC JTOTapU(MBbI

JleiicTBuTENbHBIC YKCTa. ApudMeTHUecKre orepaiuu ¢
1.7 NEeNCTBUTENBHBIME unciaamMu. [IpubnuxEHHbIe BHIYUCIICHHUS, PABUIIa
OKPYTJICHHSI, MPUKHJIKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUN

1.8 [IpeobpazoBaHue BhIpAKEHUI

1.9 KomruiekcHbie yncia

2 VYpaBHEHUsI 1 HEPABEHCTBA

2.1 [{enpie 1 ApoOHO-paITMOHAIBHBIC YPABHEHUS

2.2 HpparmoHanbHbIe YpaBHEHUS

2.3 TpuronoMerpuueckue ypaBHEHHUsI

2.4 [TokazarenbHbIe U JIorapuGMUUECKUe ypaBHEHHUS

2.5 [{enbie 1 1poOHO-palOHAIbHBIE HEPAaBEHCTBA




2.6

HppanroHaibHble HEPAaBEHCTBA

2.7 [TokazarenbHble U JIOrapu(MHUUECKUE HEPABEHCTBA
2.8 TpuronoMerpruyecKkue HepaBeHCTBA
2.9 CucTtembl ¥ COBOKYITHOCTU YpaBHEHUI U HEPABEHCTB
2.10 ' YpaBHeHus1, HEpaBEHCTBA U CUCTEMBI C apaMeTpaMu
211  Marpuna cucTemMbl JUHEHHBIX ypaBHEHUH. ONpeeauTellb MATPULIBI
3 @OyHKIUHU U rpaduKu
OyHk1us, crocoos! 3ananus yHkiuu. ['paduk ynkiuu. Bzaumuo
3.1 oOparnbie pyHkimu. YETHbIe U HeuéTHBIEe QyHKIUU. [lepronnyeckue
byHKIIH
OObnacTh onpeaeneHrs 1 MHOKECTBO 3HaueHu ¢pyHkuu. Hynu
32 ¢bynkuuu. [IpomexxyTku 3HaKonoctTosiHCTBA. [IpomMexyTku
' MOHOTOHHOCTH (pyHKIIMU. MaKkCUMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonpuiee n HanMeHblIee 3HaUeHNE (QYHKITUU HA TPOMEKYTKE
33 Crenennast yHKIMS ¢ HATYpaJIbHBIM M LIETBIM MOoKa3aTeneM. EE
' cBoricTBa u rpaduk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpudeckue QPyHKIINM, UX CBONCTBA U Tpaduku
3E [TokazarenbHas u norapupmuydeckas GyHKIMU, UX CBOWCTBA U
' rpaduku
36 Touku pa3zpbiBa. AcuMnToThl rpagukoB pyHkuuii. CBoiicTBa
' (byHKIIHIA, HENPEPHIBHBIX HAa OTPE3KE
3.7 ITocaemoBaTeabHOCTH, CITOCOOBI 3aJJaHUS TTOCJICIOBATEIBHOCTEH
28 Apudmernueckast u reoMmeTpudeckas nporpeccun. @opmyia
' CJIOKHBIX MPOLIEHTOB
4 Hauana maremMaTnueckoro aHanusa
4.1 [TpousBoanas pyukuuu. [IponsBoaHbIe F1€MEHTAPHBIX QPYHKIIUN




[IpumeHeHue Npon3BOIHOM K UCCIEAOBAHUIO (DYHKIIUNA Ha

4.2 MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHre HanOobIIero u
HaMMEHBIIIET0 3HAaYCHHSI (PYHKIIMU HA OTPE3KE

4.3 [TepBooOpaznas. Uurerpan

3) MHoxecTBa U JIOTUKa

£ 1 MHoXecTBO, onepalvy HaJl MHOKecTBaMu. Jluarpammel Diinepa —
' Benna

5.2 Jloruka

6 BeposTHOCTh 1 cTaTHCTHKA

6.1 OnucarenpHasi CTAaTUCTHKA

6.2 BepostHocTh

6.3 KomOunatopuka

7 ['eomerpus

7.1 @urypsl Ha IVIOCKOCTH

7.2 [IpsiMbIe U TIJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena 1 NOBEPXHOCTH BpAILICHUS

7.5 KoopauHaTel 1 BEKTOPEI




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
VYuebnuk ['eomerpus 10 — 11JI.C.Atanacsu u np. Mocksa «IIpocBemnienne»
2020r.
METOIUYECKHUE MATEPHUAJIbBI UIA YYUTEJIA n
HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
Cnmcok 3J1eKTPOHHBIX 00pa30BaTe/IbHBIX PeCYypPCOB N0 MaTeMaTHKe
1.Bcs anemenTapHas Mmatematuka: CpenHsas MaTeMaTHueCKasi HHTEPHET-1IKOJIa
(http://www.bymath.net)
2.3a1a4uM 10 reOMEeTpUu: UHPOPMAITMOHHO-TIONCKOBAsI CUCTEMA
(http://zadachi.mccme.ru)
3.MaremaTnka B IOMOIIb HIKOJIBHUKY U CTYACHTY (TECTHI [0 MaTeMaTuke online)
(http://www.mathtest.ru)
4 Maremaruka. [lIkona. Bynymee. Caitt yunrens marematuku A.B. I1leBkuHa
(http://www.shevkin.ru)
5.Matemarnueckoe 0Opa3oBaHue: IpolLIoe U HacToswee. IHTepHeT-0ubinoreka
o MeToauKe npernogaaBanus marematuku (http:// www.mathedu.ru/)
6.Caiit nemenTapHoil Marematuku Jmutpus ['ymrna
(http://www.mathnet.spb.ru)
7.0¢unmanpubiit nHGopManmonHsid optan EID (http://www.ege.edu.ru/)
8.0mummuanet. [lnapranka EI'D mo matemaTnke: BapHaHThI, pEIICHUS
(http://shpargalkaege.ru/)
9.Poccuiickasi cTpaHHIla MEKAYHAPOJHOTO MaTEMaTHUYECKOr0 KOHKypca

«Kenrypy» (http://mathkang.ru/)

10.®dectuBanp nemarorndeckux uaeil «OTKPBITHIN ypok» (TIpernojaBaHue
marematuku) (http://festival.l1september.ru/arti cles/subjects/1)
11.Caiitr Anekcannpa Anekcanapouda Jlapuna (MaTeMaTuka, pereTuTop)

(http://lesavchen.ucoz.ru/)


http://mathkang.ru/

13.Caiit denepanibHOrO HHCTUTYTA Nenaroruueckux n3mepenuut (http://fipi.ru/)
14.Bcsa matemaTnKa — BBICIIIasg MaT CMaTHuKa, MpruKjIaJgHasd MaTéMaTrKa,
MAaTEMATHYCCKUEC MCTOABI B OKOHOMUKE, CI)I/IHaHCOBaH MaTremMatruka
(http://www.allmath.ru/)
15.Math.ru (http://www.math.ru/)

(http://alexlarin.net/)

12.Caiit yuurens matematuku Enenst MuxaiinoBasl CaB4eHKO


http://www.math.ru/
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