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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBrseTCS OAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHus, TaK Kak OOECleYrBaeT BO3MOXKHOCTh W3YYEHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HaIpPaBICHHOCTH M MPEAMETOB T'yMAHUTAPHOIO IMKJIA.
[lockonbKy ~ JIOTMYECKOE  MbIIUIEHHWE,  (QOpMHpyeMOe  NpU  H3YyYEHUU
o0y4aronMMHCs MOHSATHUIHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUU IIETIOYKU JIOTUYECKUX YTBEPKICHUMN MPU PEHICHUH T€OMETPUUECKUX
3ala4, YMEHHME BBIIBUTaThb M ONPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIb3YIOTCSl MPU PELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LHMKJIA, B YACTHOCTH
busznueckux 3aaad.

Lens ocBoeHus mporpaMmMbl yueOHOro Kypca «[eomerpusi» Ha yrryOnéHHOM
YpPOBHE — pa3BUTHE WHAUBHUAYAIbHBIX CIHOCOOHOCTEH OOyYarolmuxcs Mpu
U3YYEHHH T€OMETPHH, KaK COCTABIISIIOLIEH MpeaMeTHOU obnmactu «Maremaruka u
uHdopMaTHKa»  4Yepe3  O00EeCleueHHe  BO3MOXKHOCTH  MPUOOpPETEHUs U
UCIIOJIb30BaHMs Oojiee NIyOOKMX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOJUMBIX JUIsl YCIEUTHOro NMpodheCCUOHATBLHOTO
00pa3oBaHus, CBA3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHKHU.

[IpuopuTeTHBIMU 3aiadyaMu Kypca TE€OMETPHM Ha YIIIyOIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIUBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SABIISIOTCS:

pacuIMpeHne NpeCTaBICHUsI O TE€OMETPUU KaK YacTU MHUPOBOM KYJIBTYphI U
(opMHpOBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dopMupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEUIINX MAaTEMaTHYECKUX MOJENSAX, MO3BOJSIONMIMX OMUCHIBATH M H3ydyaTh
pa3HbIe SBJICHUS OKPYKAIOUIEr0 MUpPa, 3HAHUE MOHATUITHOTO anmnapara 1o pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMETPUH;

¢opmMupoBaHue  yMEHHMsS ~ BJIaJETh  OCHOBHBIMU  TOHATUSAMU O
IPOCTPAHCTBEHHBIX (UTYpaX U KX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMEHUE UX TPUMEHSATh, YMEHHsS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJapTHbIE CIOCOOBI peIEeHuUs 3a/1a4;

(dopMupoBaHUE YMEHHS paclo3HaBaTh Ha YepTekaxX, MOJENAX U B PEalbHOM
MUpE MHOTOIPAHHMKM M Teja BpAIlEHUS, KOHCTPYHPOBaTh TIE€OMETPUYECKHE
MOJIETIH;

(opMHUpOBaHME MOHUMAHUS BO3MOXHOCTH AKCMOMATUYECKOTO MOCTPOCHHS
MaTeMaTH4eCcKUX Teopuil, (OopMHpOBaHHE MOHMMAHUS POJU AKCUOMATHUKU TPU



IIPOBEJCHUU PACCYKICHHUI;

dbopMUpoBaHUE yMEHHS BJIaJE€Th METOAAMH JOKa3aTeNbCTB U aJTOPUTMOB
pelIeHus, YMEHUS UX IPUMEHSATh, MPOBOAUTH JOKA3aTeJIbHbIC PACCYKACHUS B XOJI€
pEelIeHUs] CTEPEOMETPUUYECKUX 3aJad U 3a/lad C MPAKTUYECKUM COJIEPHKAHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTeNbCTB  IPH
000CHOBaHUHU MaTeMaTUYECKUX YTBEPKIACHUN U POJIM aKCHOMATUKHU B TIPOBEACHUN
NEAYKTUBHBIX PACCYKICHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUICKTYAJIbHBIX M  TBOPYECKUX
crocoOHOcTel 00y4aromuxcsi, MO3HABaTeIbHON aKTUBHOCTH, MCCIEA0BATEIBCKUX
YMEHUM, KPUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUEHHUIO T€OMETPHUH;

(dopMupoBanue (HyHKIHOHATBHOM T'PAMOTHOCTH, PEIEBAHTHOW T€OMETPHH:
YMEHHUSI Paclo3HaBaTh TMPOSIBICHUS TEOMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTyalUsIX U MPU WU3YUYEHUH JIPYTUX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAaHUS PEAJIbHBIX CHUTyalUl, HCCIEIOBAaHUS MOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNH TOJTYyUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJEPKaTEIbHBIMU JIMHUAMH Y4eOHOro Kypca «leomeTpus» B
10-11 knaccax sBmstorcsi:  «lIpsiMble W TJIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHus», «BexkTopsl W KOOpAMHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OMNEPUPOBATH
MOHSATUSIMUY, PEJICBAHTHBIMU T€OMETPUH Ha YIIyOlIEHHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCUTCA KO BCEM COJEP)KATEIbHBIM JUHUSAM Y4e€OHOro Kypca, a
dbopMupoBaHHE  JIOTMYECKUX yMEHUH  paclpenensercs He TOJIbKO  TI0
coJiepKaTeIbHBIM JIMHUAM, HO U TI0 rojgam oOyudenus. CojepkaHue oO0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibraram ocBoeHus denepanbHol padoueit
MpOrpaMMbl, paclpeiea€HHbIM [0 rojaM OOy4Y€HHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIEHBIM BOTIPOCAM O0yYarOIIHECs
oOpamiaJiuich ~ HEOIHOKpPATHO. ITO  TMO3BOJISIET  OPraHMW30BaTh  OBIIAJICHUE
T€OMETPUYECKUMU TTOHATUSIMHU U HaBBIKAMH TTOCJIEA0BATEILHO U TIOCTYNATENIbHO, C
cOOMIOIEHNEM TIPHUHIIUIA IPEEMCTBEHHOCTH, & HOBbIE 3HAHMS BKJIKOYATH B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN OOyYarOMIMXCs, PACIIUPSS U YITyOusist
e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos K U3y4EHHIO TEOMETPHUH HA YIITYOJIIEHHOM YPOBHE TIO3BOJISIET:

co3marb  ycnoBus i auddepeHuuanuu  o0yuyeHHUs, MOCTPOEHUS
WHANBUIYabHBIX ~ 00pa30BaTeNbHBIX MPOTPaMM, OOECIEUYUTh  YIIyONIEHHOE



U3yYCHHE TCOMETPUHN KaK COCTABIISIIOIICH yueOHOTro mpeaMeTa « MaTeMaTHKay,
MOJITOTOBUTH OOYYAIOIIMXCSA K TPOMOJDKEHUIO HW3YYCHHS MAaTEeMaTHKUA C
y4€ToM BbIOOpa Oymyuied mpodeccuu, oOecreynBas MPEeMCTBEHHOCTh MEXIY
0o0muM u podeccruoHaIbHBIM 00pa30BaHHUEM.
Ha w3yuenune yueOHOro kypca «leomerpus» Ha yDIyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kinacce — 102
yaca (3 Jaca B HEJIEINIO).

COAEPXAHME OBYYEHMUSA
10 KVIACC

IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE  TMOHATHS ~ cTepeoMeTpuu. Touka, TmpsiMasi, TUIOCKOCTb,
npoctpanctBo. [loHATHE 00 aKCHOMAaTHYECKOM TOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.

B3anmMHOe pacnoyiokeHHe NpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIINECH,
napajyieJbHbIE W CKpEIIMBarOIuecss mpsamble. lIpu3Hakum CKpenmBarOmnXcs
npsambix. [lapannenbHOCTh NPSIMBIX U INIOCKOCTEN B IMIPOCTPAHCTBE: MapaslieIbHbIE
NpsIMbIE B TIPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX MPSIMBIX, MAPAIIICIBHOCTD
NpAMOM M IUIOCKOCTHU. llapajyienbHOE W LEHTPAIBHOE NPOCKTUPOBAHUE,
nzo0paxxkenne ¢uryp. OCHOBHBIC CBOWMCTBA NapAJIICIBHOTO TMPOEKTUPOBAHMUS.
N3obpaxkenne ¢uryp B mapauieIbHOM MPOSKIUMU. YIJIbI C COHAIpaBICHHBIMU
CTOPOHAaMHM, Yrojl MEXAYy MNOpsMbIMM B MpocTpaHcTBe. [lapaimienbHOCTh
IUIOCKOCTEM: TMapajulelbHbIE IUIOCKOCTH, CBOWCTBA MAPAJUICIIbHBIX ILJIOCKOCTEM.
[Ipocreiimure  mpoCTpaHCTBEHHbIE  (UTYpPHl HA  IUIOCKOCTH:  TETpasp,
napajijieJeInunes], IOCTPOCHUE CEYEHHM.

[TepneHaUKYAIPHOCTH MPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSIMBIE TapaJICIbHbIE W MEPHEHIUKYISIPHbIE K TUIOCKOCTH,
MPU3HAK TEPHEHIUKYIIPHOCTH NPSIMOA M IUIOCKOCTH, TE€OpeMa O MNpsIMOU
MEPIEHINKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHHUE.
[TepnieHaUKyAAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  TUIOCKOCTH,  Tpoekuusi  ¢GUrypsl Ha  IJIOCKOCTb.
[lepneHauKyIIpHOCTh  IUIOCKOCTEM: TMPU3HAK MNEPHNECHAMKYJISIPHOCTA  JBYX
Iockocter. Teopema o TpEX MEPICHAUKYIAPAX.

VYol B NPOCTPAHCTBE: Yoyl MEXAY MNPSIMOM W IJIOCKOCTBIO, JIBYTPaHHBIN



yIoJI, JTUHEHUHBIA yIoJI JBYT'PAHHOIO yrva. TpEXTrpaHHBIA U MHOIOI'DAHHBIE YIVIBIL.
CBOiICTBA IUTOCKUX YINIOB MHOTOTPAHHOTO yria. CBOMCTBA IUNIOCKUX U JBYTPAaHHBIX
YITIOB TPEXTPAaHHOTO ymiIa. TeopeMbl KOCHHYCOB M CHHYCOB Il TPEXTPAHHOIO
yIia.

MHOrorpaHHuKH

Buael MHOrOrpaHHMKOB, pa3BEpPTKa MHOrorpanHHuka. llpusma: n-yrosbHas
npu3Ma, NpsAMas U HaKJIOHHAs MPU3Mbl, OOKOBAasl U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapamnenenurnen, npsAMOyroJbHBIN apauIeeUNe] U €ro cBoicTea. Kparuanmme
IyTH Ha IIOBEPXHOCTH MHOrOrpaHHuka. Teopema OJiinepa. IIpocTpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupamMuaa, npaBuibHas U yced€HHas
nupamuabl. CpoilcTBa pébep W OOKOBBIX TIpaHeld NPABWIBHOW MNUPAMHJIBIL.
[IpaBriibHBIE MHOTOIDAHHMKM: IIPABUJIbHAs NpPU3Ma W IpaBWIbHAsA INHPAMHUAA,
OpaBWJbHAs  TpPEyrojbHas MNUpamMuAa W [paBWIbHBIA  TeTpaap, KyoO.
[IpeacraBineHne 0 MpaBUIbHBIX MHOTOIPAHHUKAX: OKTadIp, TOAECKAdIP U UKOCAIP.

Bbluucnenre 537€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, AMAroHad, YIVIbL.
[Inomaas OOKOBOW MOBEPXHOCTH U IOJHOW MOBEPXHOCTH MPSIMOW TPU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSAMOW MPU3MBIL.
[Tnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTU NPABWIBHOW MNUPaMUIbI,
TeopeMa O IUIOMAAN yCEUEHHON MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE. JIEMEHTbl CHUMMETPHM  IPABHIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsT B MPAaBWIBHOM MHOIOI'PDAHHUKE: CHUMMETPHUS
napajulelIeneaa, CUMMETPHUS MPABWIBHBIX MPHU3M, CHUMMETpPUS NPABUIBHOU
IAPAMHUJIBI.

BekTopbl ¥ KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIC, COHANPABICHHBIE W  IPOTUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBL. PABEHCTBO BEKTOPOB. [I€HUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHME BEKTOpa Ha
yucyio. CBOKCTBA CIIOKEHUs BEKTOPOB. CBOMCTBA YMHOXKEHMSI BEKTOpA Ha YMCIIO.
[TonsaTue xomiaHapHble BEKTOpBI. [IpU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3IoKEHUHM BEKTOpa MO TPEM
HEKOMIUIaHAapHbIM  BekrtopaMm. [IpsmoyronpHasg  cucrema  KOOpAMHAT B
npoctpaHcteBe. Koopaunarel Bektopa. CBA3b MeXAy KOOpAMHATaAMH BEKTOpAa U
KOOpAMHATAMH TOYEK. Yroil Mexay Bekropamu. CKalspHOE TIpPOU3BEIAECHUE
BEKTOPOB.

11 KVIACC



Tesa BpalmeHust

[TonaTus: UUAMHAPUYECKAs TOBEPXHOCTb, KOHUYECKAs [OBEPXHOCTb,
chepuyeckas TOBEPXHOCTh, OOpazyolue mnoBepxHocTed. Tema BpamieHus:
HWIMHAP, KOHYC, YCEU€HHBIM KOHyC, c(epa, map. B3aumHoe pacnonoxeHue
chepsl W IJIOCKOCTH, KacarelbHas IUIOCKOCTh K cdepe. M3obpaxkenue ten
BpalleHUs] Ha TUIOCKOCTU. Pa3Béprka nunmHapa M koHyca. CummeTpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoMcTBa 00BEMOB Ted. Teopema 00 o0O0bEME
NpSIMOYTOJILHOTO Tapajuienenunena u cieactBus u3 He€. O0bEM mnpsiMoll U
HAKJIOHHOW TPU3MBI, MIJIWHJPA, TUPaMUIbl U KoHyca. O0bEM Iapa ¥ 1M1apoBOTO
CerMeHra.

KomOuHanuu Ten BpallleHUss WU MHOTorpaHHukoB. [Ipu3ma, BmucaHHas B
LWINHAD, ONHCAaHHAas oOkoyo IuHapa. llepecedenune cdepbl u  mapa c
mwiockocThio. Kacanue mapa u cdepsl miuockocThio. [ToHSTHE MHOTOTrpaHHUKA,
OMHCAHHOTO OKOJIO cdephl, cdepbl, BONUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH NMUIWHApPA, KOHYCa, TUIOMAAb chepsl U e€ 4JacTei.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH ITOBEPXHOCTEH
nonoOubix Quryp. IlpeoOpazoBanue mnomoOus, romorerus. Pemenue 3amau Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[ToctpoeHue cedyeHnii MHOTOIPAHHUKOB U TEJI BPAIEHUS: CEUEHUS [IUINHIpA
(mapaJyienbHO W TEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHyca (MmapaiieibHbIe
OCHOBAHHIO M MPOXOSIINE Yepe3 BEPIINHY), CEYCHUs 1Iapa, METObl TOCTPOCHHUS
CEUCHUM: METO/ CIEJ0B, METOJ] BHYTPEHHErO MPOEKTUPOBAHUS, METOJ] MEepeHoca
CEKYyUIEH TTOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTpaHcTBe. Omnepanuu Haja Bekropamu. BekropHoe
YMHOXXEHHE BEKTOpoB. (CBOICTBa BEKTOpPHOro YMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopJuHaT B npocTpaHcTBe. Koopaunarel Bektopa. PasznoxkeHue BekTopa
no 6asucy. KoopinHaTHO-BEKTOPHBIN METO/ MPHU PEIICHUN T€OMETPUIESCKUX 3a]1ad.

JABUKEeHHs B IPOCTPAHCTBE

JIBixenus: mpoctpancTBa. OToOpakeHus. J[BUKEHUST U PaBEHCTBO (Quryp.
OOuue cBoiicTBa JBWXKEHHU. Buasl JBMKEHMI: nNapaUleIbHBIA TEPEHOC,
LUEHTpaJibHAasl CUMMETpHUS, 3€pKajdbHas CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsmas u cdepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIDIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3VYJIBTATBI

1) rpa:xxaanckoe BOCIIUTaHHE:

c(hopMUPOBAHHOCTH TPAKIAHCKONU MO3UIMKM 00YyYarOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O Yj€Ha  POCCUHCKOTO o01IecTBa, MIPEJCTABICHUE 0
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeayp TPaKIaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMeHHue
B3aMMOJICIICTBOBAaTh C COIMAJIBbHBIMM HMHCTUTYyTaMU B COOTBETCTBUU C HX
(GYHKITUSAMA 1 Ha3HAYECHUEM;

2) naTpuOTHYECKOE BOCIIMTAHME:

c(hopMUPOBAHHOCTh POCCUMCKOM T'pakAaHCKOM HJACHTUYHOCTH, YBOXKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHMCKONM MAaT€MaTUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUAM POCCHMCKHX MAaT€MAaTUKOB U POCCHUMCKOM MaTeMaTU4eCKOW IIKOJIbI,
WCIIOJIb30BAaHUE OTUX JOCTHIKEHHWM B JPYTrUX HayKax, TEXHOJOTHAX, cdepax
YKOHOMHKH,

3) 1yXOBHO-HPABCTBECHHOE BOCIIUTAHME:

OCO3HAHUE TYyXOBHBIX IEHHOCTEH POCCUHCKOTO Hapoma, chOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, TMYECKOTO TMOBEICHUSA, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUW HAayKM U JEATEIBHOCTHIO YUYE€HOrO0, OCO3HAHHUE
JUYHOTO BKJIaJla B MOCTPOCHUE YCTOMUMUBOTO OyAYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHME:

ACTETHUYECKOE OTHOIICHHUE K MHUpPY, BKJIKOYash SCTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/a4, pelIeHU, PacCyKIeHUM, BOCTIPUUMYHBOCTD
K MaTeMaTHYe€CKUM acleKTaM Pa3IudHbIX BUJIOB UCKYCCTBA;

5) ¢pusuyeckoe BocriMTaHUE:

chopMHUPOBAaHHOCTh yMEHHUS TPUMEHATh MaTeMaTUYeCKHe 3HaHUS B
HWHTEpecax 3J0pOBOro U 0e30MmacHOro 0opasa *KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0POBOE THUTAaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTIbIXA, PETyJsApHas (U3NUecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHHE
MIPHY 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON ACATEIbHOCTHIO;

6) TpynoBoe BocniuTaHMe:

TOTOBHOCTh K TpPYAy, OCO3HAaHHME IICHHOCTU TPYAOIOOUs, HHTEpEC K
pasnuyHbiM  chepam  TIpoEeCCHOHANBHONW  JCATEIHHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W €€ NPUIOKEHUSMH, yYMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymiedt mnpodeccun ©W pealn30BbIBATH COOCTBEHHBIC JKU3HEHHBIE ILJIaHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4YeCKOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUH PAKTUYECKUX 3a/1a4 MaTeMaTU4eCKON HAllPaBJIECHHOCTH;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTH  HKOJIOTMYECKON  KYJNbTYphbl, TOHUMAHUE BIUSHUS
COI[MAJIbHO-D)KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COIMATIbHOU
Cpellbl, 0CO3HAHKE TIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPoOIeM, OpHUEHTAIUS
HAa TIPUMCHEHUE MaTEeMaTHYeCKUX 3HAaHUN IS pelleHus 3aaad B 00JacTu
OKpY>Karollel cpeibl, IUIAHUPOBAHHE TMOCTYIIKOB W OILICHKH HX BO3MOXKHBIX
MOCJICICTBUN JIJI1 OKPY’KAIOILEHW CPEb;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hopMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKM W OOIIECTBEHHOW  MPAKTUKH, [OHUMAaHUE
MaTeMaTUYeCKON HayKu Kak cdepbl YeTOBEYECKOW JESITeNbHOCTH, JTaloB €&
pa3BUTHS W 3HAUMUMOCTH [UJIl Ppa3BUTHS UHUBWIM3ALMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKM M MaTeéMaTH4eCKOM KyJIbTYpOll Kak CpeICTBOM IIO3HAHUS MHpAa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYIO M MCCIENOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJbHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIEC Y4eOHbIe 1eHCTBUSA

ba3zoBble Jjoruyeckue AecTBUS:

BBIABJISATH M XapaKTEPU30BaTh CYLIECTBEHHBIE INPU3HAKU MaTE€MaTUYECKHUX
00OBEKTOB, TMOHSATHM, OTHOLIEHUH MEXKIY TMOHATUAMH, (DOPMYIHPOBATH
ompeJieNieHUs] OHITUHM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiaccU(UKAIUY,
OCHOBaHUSI 111 000OIIIEHHS M CPABHEHHUSI, KpUTEPUU TPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  MPeoOpa3oBbIBATh  CYXICHHUS:
YTBEPIUTEIbHBIE U OTPUIIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONEHUSX W YTBEPKACHUSIX, MpeIaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUUI;

Jenarb BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VMHJIYKTUBHBIX YMO3AaKIIFOUCHUW, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN



(mpsiMble W OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOADL;

BbIOMpaTh Ccrnoco0 pemieHuss y4eOHOM 3adauyu  (CpaBHUBATH HECKOJBKO
BapUaHTOB PELICHMs, BHIOMpATh HanOoJee MOAXOAAIUN C YUETOM CaMOCTOSTENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ncciieoBare/ibCKue 1eHCTBUA:

UCIIOJIb30BAaTh BOMNPOCHI KAaK HCCIEI0BAaTEIIbCKUNA HHCTPYMEHT IIO3HAHMS,
dbopMynupoBath  BONPOCH,  (PHUKCUpYyIOIIME  TPOTHUBOPEUYHE,  MPOoOIeMY,
yCTaHaBJIMBaTh HMCKOMOE W JIaHHOE, (OpPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOANTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, MCCIIEIOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MareMaTHuecKoro o0beKTa, SBJICHHs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEKTaMHU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOIIEHUS M BBIBOABLI IO pe3yJibTaTaM
IPOBEIEHHOTO  HAONIONEHMs, HCCIEAOBAHMS, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yIbTaToB, BBIBOJOB U 000O0IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoOIEecca, a TakKe BbIIBUTAThH
IPEIOJIOKEHHS] O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmaunmei:

BBISIBIIATh AeUIUTH MHGOPMAIUU, JaHHBIX, HEOOXOMMMBIX IIJIi OTBETa HA
BONIPOC U JUIsl pEUICHUS 3a]1auu;

BbIOMpATh MH(OPMAINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHPOPMALMIO PA3IUYHBIX BHUAOB U
dbopM mpeicTaBICHUS;

CTPYKTYpHUpOBaTh WH(MOpMAINIO, MPEACTABIATh €€ B Pa3IUYHbIX (OpMax,
WUTIOCTPUPOBATh rpauyecKy;

OLICHUBATh HaAEKHOCTD uH(pOopMaLu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSs

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXJICHHUSA B COOTBETCTBUH C YCIOBUSMHU U
ecJsIMHU O6H_ICHI/I${, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I5[ B
yCTHBIX N IMHUCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHA IIO XOI[y pCHIeHI/ISI 3aJa4u,
KOMMEHTHUPOBATh IOJYYEHHBIA PE3yJIbTaT;

B XOJI¢ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaCMOW TEMBI,



npoOaemMbl, penraeMol 3a7add, BbICKa3bIBaTb UJAEH, HAllEJIEHHbIE Ha IOUCK
pElIeHMs, COMOCTABIATh CBOM CYXIECHUSI C CYXKACHHUSIMHU APYIMX YYACTHUKOB
auanora, OOHapy>KMBaTh PAa3IMYM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOH (opme
(dopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

IIPEJCTABIATh PE3YAbTATHl PELICHUS 3aJa4d, DKCIEPUMEHTA, MCCIEIOBAHMS,
IPOEKTa, CaMOCTOSTENBHO BbIOMpATh (GOpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Npe3eHTalUNd U 0COOEHHOCTEN ayIuTOPHUU.

PerynsiTuBHBIe YHHBepcaJbHbIe yUeOHbIE JeiiCTBUSA

Camoopranuszanus:

COCTaBJIATH TUIaH, AJITOPUTM PEIICHUS 33/1a49H, BIOUPATh CIIOCOO PEIICHHS C
y4E€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BApUAHTHI PELICHUI ¢ Y4ETOM HOBOM MH(pOpMAIUK.

CaMOKOHTPO.1b, IMOIIUOHAIbHBIN HHTEJIEKT:

BIQJIETh ~ HAaBBIKAMM  TIO3HABATEIbHOW  pedUIeKCHH  KaK  OCO3HAHMS
COBEpUIAEMBIX JAECHCTBHUI U MBICIHUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMONPOBEPKH, CAMOKOHTPOJIs TMpolecca M pe3yibTara PEIICHUs
MaTEeMaTHUUCCKOM 3aJ1auM;

NPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPHU PEHICHUU 33JauH,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JaHHBIX,
HaWJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTara LeJIu U YCIOBUSIM, OObSICHATh TPUYHHBI
JOCTHDKCHUSI UM HEJIOCTUKECHUS PE3YJITATOB JEATEILHOCTH, HAaXOAUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEHUMYIIECTBA KOMaHIHON W WHIAUBUIYAIbHOU
paboThl mTpU pEeHIeHUH Y4YeOHBIX 3aJad, MPUHUMATh IIeJib COBMECTHOM
NEeSTENBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, paclpenessiTh
BUJIBI PabOoT, 1OrOoBapuBaThCs, 00CYkAaTh MPOIIECC U PE3YJIbTAaT padoThl, 00001IaTh
MHEHUS HECKOJIBbKUX JIIOEH;

y4acTBOBaTh B TPYMIOBHIX GopMax paboTsl (0OCYXIeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH
CBOU JICUCTBUS C IPYTUMH WICHAMHU KOMaH/IbI, OLICHUBATh KAY€CTBO CBOETO BKJIA/a
B O0mMUiA TPOAYKT TIO KPUTEpUSIM, CHOPMYTUPOBAHHBIM  yYACTHHKAMU
B3aUMO/JICHCTBHS.

INPEAMETHBIE PE3YJ/IBTATbBI



K konny 10 kiacca oOyvaromuiics Hay4YnTCA:

CBOOOJTHO ONEPUPOBATh OCHOBHBIMHM IOHSATHUSIMH CTEPEOMETPUH IpHU
pEelIeHUH 3aj1a4 ¥ MPOBEJCHUU MaTeMAaTUYECKUX PACCYKICHUM;
NPUMEHATh AKCHOMBI CTEPEOMETPHH W CIEJACTBUS M3 HUX MPH PEIICHUU
reOMETPUYECKHX 33]1a4;

KJIaCCU(PUIMPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOIHO  ONEpPUPOBaTH IMOHSATUSMHU, CBSI3aHHBIMM € yIlaMd B
NPOCTPAHCTBE: MEXIY MNPSMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOW U
IUIOCKOCTBIO;

CBOOO/IHO OMEpUPOBATH MOHATUIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOIHO paclo3HaBaTb OCHOBHBIE BHJIbI MHOTOIPAHHHMKOB (TIpHU3Ma,
nupamMuaa, NpsSMOYTrOJIbHBINA Mapaienenunes, Kyo);

KJacCU(PUIMPOBaTb ~ MHOTOIPAHHUKHM,  BBIOMpass ~ OCHOBaHUA  JJIs
KJ1accudukaimu;

CBOOOIHO  ONEpUpOBAaTh  MOHSATUSIMU, CBSA3aHHBIMH C  CEUEHHUEM
MHOTOTPAHHUKOB TUIOCKOCTBIO;

BBITIOJTHSATD napauiesibHOE, LIEHTpaJIbHOE " OpPTOTrOHAJIBHOE
NPOEKTUpOBaHKEe (UTYp Ha IJIOCKOCTh, BBIIOJIHATH W300pakeHust puryp
HAa TUIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHHKOB PA3IMYHBIMH METOJAMH, BBITIOIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOH[AJAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TMpu3Ma,
nMpaMuJia), FTEOMETPUUECKUX T C IPUMEHEHUEM (OPMYIT,;

CBOOOJHO ONEPHUPOBATH MOHATHSAMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP,
OCh U TUIOCKOCTh CHUMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOIHO OIEpPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHAaTaM B IIPOCTPAHCTBE;

BBITIOJTHSATD JICHCTBUS HAJl BEKTOPAMH,

pemiath 3aJa4d Ha JI0KA3aTeIbCTBO MAaTreMaTWYeCKUX OTHOLUEHUH U
HAXOXKJEHUE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSSI W3BECTHBIE METOJBI
IPU PEIIeHUH MaTeMaTHYeCKHUX 3aJay MOBBIIIEHHOTO U BBHICOKOTO YPOBHS
CIIO)KHOCTU;



IIPUMEHATh IPOCTEHIINE MPOrPAMMHBIE CPEACTBA U IEKTPOHHO-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;
U3BJIEKATh, MPEOOpPa30BBIBATE M HHTEPHIPETHPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha
YepTeKaX U PUCYHKAX;

IIPUMEHATh IIOJIyYCHHBIE 3HAHWS HaA IIPAKTUKE: CpaBHUBATh U
AQHAJIU3UPOBATh PEaAJIbHBIE CUTYyallMH, NIPUMEHATh U3YyYECHHBIC MOHATHS B
npolecce IOMCKAa  pelIeHHs  MaTeMaThdecku  CcHOpMyIUpOBaHHOU
npoOJaeMbl, MOJEIHUPOBATh PEAJbHBIE CUTyallMd Ha SI3bIKE TC€OMETPHH,
UCCIIEA0BaTh IOCTPOCHHBIE MOJEIU C UCIIOIb30BAHUEM I'€OMETPUYECKUX
NOHATUI M TEOpeM, amnmnapara anreOpbl, pelarb MPaKTUYECKHE 3a/lauH,
CBS3aHHBIC C HAXOXKIECHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh NPEACTaBIECHUS 00 OCHOBHBIX 3Talax Pa3BUTHUsS T€OMETPUM Kak
COCTaBHOH yacTu (PyHAaMEHTa pa3BUTHUS TEXHOIOTUH.

K konny 11 knacca oOy4daromuiicss Hay4uTCs:

CBOOOJJHO ONEPUPOBATH MOHATHUAMM, CBA3AHHBIMU C IMJIMHIAPUYECKOH,
KOHMYECKOM U Cc(hepuvecKoil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOy YEHUS;

OTIEpUPOBATH MOHATHIMH, CBI3aHHBIMH C TEJIaMU BPALLEHUS: [IHIUHAPOM,
KOHYCOM, cpepoii 1 Iapom;

pacro3HaBaTh Tena BpalleHus (UWIMHAP, KOHyC, cdepa u map) u
OOBSICHATD CIIOCOOBI OJTYUYEHHUSI TEJl BPAIllCHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIIOIO0KEHNUE CPEPHI U IIIOCKOCTH;
BBIUMCIISTh BEJIWYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TeJl BpaIICHMUS,
00BEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJl BpallCHMS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPHPOBATH MOHSATHSIMH, CBSI3aHHBIMH C KOMOMHAIMSAMH TEJ
BpallleHusI U MHOTOIPaHHUKOB: MHOTOTPaHHHUK, BIUCAHHBIA B chepy u
OMHCaHHBIN OKOJIO chephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlleHUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TUIOIIAIIMHU MTOBEPXHOCTEH 1 00bEMaMu
ITOJOOHBIX TEJI;

n300pakaTh H3y4yaeMble (UTYpbI, BBINONHITH (BBIHOCHBIE) TIOCKHE
YepTeX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTb CEYEHUS TEJ BPALLEHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HH(GOPMALUIO O



MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTexKax U PUCYHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONIEPAIlMU HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JEKAPTOBOM CUCTEME KOOPMHAT;
peliaTb reOMETPUYECKUE 3aJ]a4M HA BBIYKMCIIEHUE YIVIOB MEXIY MPSMbIMU
U TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKH JI0 TUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METOAA IIPU PELICHNH;
CBOOOIHO OMEpUPOBATh TMOHSATUSMH, CBA3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHUKOB W Tl BpalllEHUs TMpuU
MapajuleJIbHOM  MEPEHOCE, ULUEHTPAIBHOM CHMMETPHUH, 3€PKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSAMOM, TpeoOpa3zoBaHus 000U,
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUCHUS LWIUHAPA
(mapaysienbHO U MEPICHIUKYISIPHO OCH), CEUCHUS KOHYyca (MapaiiebHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPUIMHY ), CEUCHHUS I1apa;
UCIIOJIB30BAaTh METOABl IOCTPOCHHSI CEUYEHUH: METOHA CIENOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUSI, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH;
JIOKA3bIBATh T€OMETPUYECKNE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpudeckre (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, NPEANnojararoliX HECKOIbKO IIAroB PEIICHUs, €CIU YCJIOBUS
MIPUMEHEHMUS 3aJ1aHbl B SIBHOM U HESIBHOU (opMme;

pemarb 3ajJa4yd Ha JOKa3aTeabCTBO MATEMAaTUYECKHUX OTHOUICHWH U
HAX0XJIEHUE TEOMETPUUECKUX BEIINYUH;

MPUMEHSTh NPOrPAMMHBIE CPENCTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI TPU PEUICHUHN CTEPEOMETPUUECCKUX 3a/1a4;

NPUMEHSITh  TOJYYEHHbIE  3HAHUS  HA  MPAKTUKE:  CPaBHUBATD,
aHAJM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYyal[uU, IPUMEHSATh U3YUEHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IIPOLIECCE TMOWUCKA  PEHICHUs
MaTeMaTU4eCcKu ChOPMYITUPOBAHHOUN MTPOOIEMBI, MOIECIUPOBATH PEasIbHbIC
CUTyallUl Ha SI3bIKE T'€OMETPHUM, HCCIENOBATh MOCTPOCHHBIE MOAECIU C
HCIIOJIb30BAHMEM T€OMETPHUUECKUX TOHITHI U TEOpeM, armapara aireophl,
pemars  NpakTUYECKHWE  3a/Ja4d,  CBSI3aHHbIE C  HAXOXKIECHUEM
r€OMETPUUYECKUX BEJINYNH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX 3Tamax pPa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM YacTu (hyHTaMEHTa Pa3BUTHUS TEXHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
/o

HaumeHoBaHue pa3aesioB
U TeM MPOrpaMMbl

KosanuyecTBO 4acosB

JJIeKT

Bcero

padoThI

KonTpouabHbie

padoThbI

IIpakTH4eckue

o0pa3

BBenenue B crepeomMeTputo

23

Bzanmuoe PacCIIOJIOKCHUEC
MIpsAMBIX B IIPOCTPAHCTBE

6

[TapannenbHOCTh NPSAMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

[lepnieHUKyIApPHOCTH
MIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

Vel u pacCTOAHUA

16

MHoOrorpaHHUKHU

Bekrtopsl B mpocTpaHcTBE

12

O =] —

[ToBTOpenue, o6o0IIeHNE U
CUCTeMaTHu3alus 3HaHU’

OBIIEE KOJIMYECTBO YACOB
[1O [TPOTPAMME

102

11 KVIACC

Ne
n/n

HanmenoBanue

KosnuecTBO 4acoB

pa3iesoB U TeM
NporpaMmbl

Bcero

KonTpoubHbie
padoThI

IIpakTH4eckue
padoTshI

JIEKTPO
o0pa3oB

Ananutnyeckasg
reoMeTpust

15

[ToBrOpenue,
0000111eH1E U
CHCTEMAaTH3aIis
3HAHWI

15

O0BéM

MHOT'OI'paHHHKA

17

Tena BpameHus

24

IImomann




MOBEPXHOCTH U
00BEMBI KPYIIBIX TEI

JBr>xkeHUs

[ToBTrOpenue,
0000111eH1E "
cHCTeMaTH3aIus
3HAHWHI

17

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo yacoB

DJIeKTPOHHBIEe HU(POBHIE 0

Bcero

KoHnTpoJbHbIe
padoTsbI

IIpakTnyeckue
padoTsI

OcHOBHBIE TIpaBUIIa
n300paKCHHS HA PUCYHKE
TUTOCKOCTH, TTapajuIeTbHBIX
PSAMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka

[TonsTHA cTepeomeTpun:
TOYKA, MpsAMas, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBuiia n300pakeHus Ha
PHUCYHKE IIOCKOCTH,
napajuIeIbHBIX MPSIMbIX
(OTpe3KoB), CEpPEeIUHBI
oTpe3Ka

IlonsiTus: MEPCCCKAOIMCCs
IIJIOCKOCTH,
MepeCCKaroIuecCs nmpiamMasa u
INJIOCKOCTD,
MOJIYIIPOCTPAaHCTBO

[TonsATHA: nepecekaromuecs
IUIOCKOCTH,
IIepeCEKAIIMECs IpsiMast U




INJIOCKOCTD,
MOJIYIIPOCTPAaHCTBO

MHoOrorpaHHuKy,
n300pakeHHe MPOCTENIINX
IPOCTPAaHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHoOrorpaHHuKH,
n300pakeHrne MpoCTEHIINX
MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINUX 00bEKTOB

AKCHOMBI CTEPEOMETPUH U
HEPBbIE CIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
NepBbIE CIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
NEepBbIE CIEACTBUS U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603Ha4eHMsI IPSAMBIX U
IUIOCKOCTEH

10

N3o00paskenne ceueHuit
NUpaMUJIbl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 ux
p€opa. N3o0pakenne
nepeceyeHusl MoTyYeHHbIX
MJIOCKOCTEH.
PackpamiBanue
MOCTPOCHHBIX CEYCHHI
pa3HBIMH LIBETaMU

11

N3o0paxeHne cedeHmit
nupamMubl, Kyoa v MpU3MBI,
KOTOPBIE MTPOXOJIST Uepe3 Ux
pébpa. U3obpaxenue
nepeceyeHus OMyIeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CEYEHUI
Pa3HBIMU IIBETAMH

12

N3o06pakenne ceueHui




MUpPaMUJIbL, KyOa U PU3MBI,
KOTOpBIE ITPOXOJAT YEPE3 UX
pEbpa. N3o0pakeHue
nepeceyeHus MOTyYeHHbIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CEYEHUI
pPa3HBIMU [IBETAMU

13

N3o00pakenne ceueHuit
NUpaMUJbl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepes3 ux
pE€opa. N3o0pakenne
nepeceyeHusl MoTyYeHHbIX
MJIOCKOCTEH.
PackpamiBanue
MOCTPOCHHBIX CEYCHH
pa3HBIMH LIBETaMU

14

Meropn cienoB s
MOCTPOCHUS CEYEHUI

15

MeTox cienoB Ui
MOCTPOCHUS CEYEHUN.
CBoiicTBa nepeceyeHui
HPSIMBIX U IJIOCKOCTEH

16

Meron cnenoB s
MIOCTPOCHUS CEUEHUN.
CBolicTBa nepeceyeHui
IPSIMBIX U IJIOCKOCTEH

17

[Toctpoenue ceuenui B
nupaMuje, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Co3nanue BBIHOCHBIX
YepTEeXKEN U 3alUCh IArOB
MOCTPOCHUS

18

ITocTpoenue ceuennii B
nupamme, Kyoe no Tpém
TOYKaM Ha p&opax.
Co3nianue BHIHOCHBIX
YEPTEKEMN U 3aIKCh 11aroB
MIOCTPOCHUS

19

ITocTpoenue ceuenuii B




nupamme, Kyoe no Tpém
TOYKaM Ha p&opax.
Coznanue BBIHOCHBIX
yepTexel U 3aluch I11aroB
HOCTPOCHUS

20

ITocTpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YepTEKEN U 3alUCh ArOB
MOCTPOCHUS

21

[ToBTOpeHME TUITAHUMETPHH:
Teopema o
POMOPLHUOHATIBHBIX
orpeskax. [Togodue
TPEYTOJIbHUKOB

22

[ToBTOpEHNE TITAHUMETPUH:
Teopema Menenasi. Pacuerst
B CEUEHUSX HAa BHIHOCHBIX
yeprexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpeOMeTpUHn

23

KonTponbhas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

BzaumHoe pacrionoxenue
HpPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaronyecs npsmele.
[Ipu3Haku
CKPEILMBAIOIINXCA MPSIMBIX.
[TapannenpHble IpsIMBbIE B
IIPOCTPAHCTBE

25

Teopema o0 cyniecTBOBaHUU
Y €IMHCTBEHHOCTH IPSIMOM
napajuiebHON JaHHOU
IIPSIMOM, MPOXOAALICH Uepes
TOUYKY IIPOCTPAHCTBA U HE
JIeXkKaIlel Ha TaHHOMN
npsmMoit. Jlemma o
NepeCceUCHNH NapajiIeIbHbIX




MMPAMBIX ITNIOCKOCTBIO

26

[TapamnensHOCTB Tpex
npsmMeIxX. Teopema o Tpéx
napajuleIbHbIX IPSIMBbIX.
Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

27

[TapannensHoe
npoektupoBanue. OCHOBHBIE
CBOICTBa MapajIeIbHOTO
MPOEKTUPOBAHUSI.
H300paxeHne pa3HbIx
buryp B napaunenbHOR
MPOEKIUU

28

lenTpanpHas npoekuus.
VYron ¢ coHanpaBIeHHBIMH
CTOPOHAMHU. YTOII MEXIY
PSIMBIMA

29

3aaun Ha J10Ka3aTenbCcTBO U
UCCIIC/IOBAHUE, CBA3aHHBIE C
pAacIookKEHUEM MPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsATHA: MapaIeIbHOCTD
MPSIMOU U TNIOCKOCTH B
npoctpanctse. [IpusHak
NapaJuIEIbHOCTH IPSIMOU U
iockocTH. CBolicTBa
IapaJuIEIbHOCTH IPSIMOU U
IJIOCKOCTH

31

['eomeTpuueckue 3a1a4u Ha
BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHbIE
C MapajuIeIbHOCTHIO
IPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

32

ITocTpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYI0
IPSIMYIO Ha YepTERe U
MapajyieabHOTrO APYroi
npsiMoil. Pacuér oTHOmeHu

33

[TapannensHas npoeKus,




IIPUMEHEHUE IS
HOCTPOEHUS ceYeHui Kyba u
napajuleJenumnesa.
CaolicTBa nmapauenenuneaa
Y TIPU3MBbI

34

[TapatenbHbIE MITOCKOCTH.
[Ipu3Haky napajsieIbHOCTH
JIBYX IIJIOCKOCTEN

35

Teopema o mapaieIbHOCTH
U €JMHCTBEHHOCTH
TUIOCKOCTH, TIPOXOISIIICH
4yepes TOUKY, He
MPUHAJICKAITYI0 TaHHOU
IIJIOCKOCTH M CIICJICTBHUS U3
Hee

36

CaoiicTBa napamieabHbIX
IJIOCKOCTEM: O
napajajiCJIbHOCTH INPAMBIX
repecedeHus npu
nepeceyeHn  JIByX
napaJuleIbHBIX TIOCKOCTEN
TpeTheit

37

CBoiicTBa nmapasiebHbIX
TUTOCKOCTE: 00 OTpe3Kax
NapajieNbHbIX NPSIMBIX,
3aKJIFOUEHHBIX MEKY
napajuiebHbIMU
IUIOCKOCTSIMU; O
IIEPECECYCHUH TIPSIMOU €
JIByMSI MMApAJJIEIbHBIMA
IUIOCKOCTSMU

38

[ToBrOpenue: Teopema
[Tudaropa Ha mIOCKOCTH

39

[ToBTOpeHue:
TPUTOHOMETPHS
HPSIMOYTOJILHOTO
TPEYTOJIbHUKA

40

CaoiicTBa Ky0a u
NPSAMOYTOJIBHOTO
napaJulesenuneaa




41

Beruucnenue JUIMH OTpe3KoB
B Ky0e U IIpsSIMOYTOJIbHOM
napajuleJienunesie

42

[IeprieHAMKYIAPHOCTH
IIPSIMOM M TUIOCKOCTH.
[Ipn3nak
NEePIEHANKYIAPHOCTH
IPSIMOM U TIOCKOCTH

43

[TepnieHIUKYyIAPHOCTD
IPSIMOM U TUIOCKOCTH.
IIpusHax
NEPIEHANKYIAPHOCTH
IIPSIMOM U INIOCKOCTHU

44

Teopema o0 cyniecTBOBaHUU
Y €IMHCTBEHHOCTH IPSIMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPHEHANKYIAPHON K
IJIOCKOCTH

45

ITnockoctu n
MEPIICHIUKYJISPHBIE UM
IPsIMbIE B MHOTOI'PaHHUKaX

46

ITnockoctu n
HNEPIEHIUKYIIAPHBIE UM
prIMI)IC B MHOFOFpaHHI/IKaX

47

[leprienaukyssip u
HakjoHHas. [loctpoenue
NEPIICHIUKYISApa U3 TOUKU
Ha MPAMYIO

48

[Iepnienqukyisip u
HakyoHHas. [loctpoenue
NEPIEHANKYIISPA U3 TOUKU
Ha IIPSAMYIO

49

Teopema o Tpéx
nepreHanKyssipax (mpsmas
1 oOpaTHas)

50

Teopema o Tpéx
NEPIEHIUKYIIpax (psmas
u oOparHas)

51

Yron mexnay




CKpCHINBAOITUMUCH
MMpAMbIMU

52

[Touck nepreHIuKyJIIpHBIX
HpﬂMI)IX C IIOMOIIIBHO
HepHeHI[I/IKyJ'IﬂpHLIX
MIOCKOCTEH

53

OpTroronanapHOE
MPOEKTUPOBAHUE

54

[Toctpoenue ceyenuit Kyoa,
IIPU3MBI, [IPaBUJILHOU
UPAMUJBI C IOMOILBIO
OpPTOTOHAJILHOW MPOEKIIUH

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, PABUILHON
MUPAMUJIBI C TTOMOIIIBIO
OpPTOrOHATBHON MPOEKLIUU

56

CumMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[ImockocTu cummerpuit B
MHOTOTPaHHUKAX

57

[Ipu3Hax
MePHEHANKYIIPHOCTH
MPSIMON M TNIOCKOCTH Kak
CJIeICTBHE CUMMETPHH

58

[IpaBunbHbBIE
MHOI'OI'paHHUKH. Pacuér
PacCTOSHUM OT TOYKH 0
IJIOCKOCTH

59

[IpaBunbHbIE
MHOTOT'pPaHHUKH. Pacuér
pacCTOSHUI OT TOYKHU JI0
IJIOCKOCTH

60

Crioco0bl OIyCTUTh
NEPIECHANKYIISAPBI:
CUMMETpHUs, CABUT TOYKH 110
napajuleJIbHON NPAMOU

61

CuBur no HenapasmieabHOU
IPSIMOM, U3MEHEHNE
paccTossHMI

62

KontponbHas pabora




"B3auMHOE pacIoyioKeHue
IPSIMBIX U IJIOCKOCTEH B
npocrpaHcTse”

63

[ToBTrOpeHue: yroi Mexmy
MPSIMBIMH Ha TIJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJIBHOM
TpEyTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: YroI MEXTY
CKPEIIHUBAIOIIUMUCS
HpSMBIMU B IPOCTPAHCTBE

65

I'eomeTpuueckre MeTobI
BBIYHMCIICHUS] YTJIa MEXKTY
PSIMBIMU B
MHOTOTPaHHUKaX

66

JIByrpaHHBbIi yToJI.
CBOMCTBO JTUHEUHBIX YITIOB
JBYTPAHHOTO yIJIa

67

IIeprieHauKyIIApHBIE
mrockoctu. CBoiicTBa
B3aMMHO
NepPHEHANKYISTPHBIX
IUIOCKOCTEH

68

[Tpusnak
MEePIECHANKYIIPHOCTH
MJIOCKOCTEM; Teopema o
MPSIMOU MepecedeHus IByX
MI0CKOCTEH
NEePHEHANKYISIPHBIX TPETHEH
IUIOCKOCTHU

69

[IpssMOyTOIBHBIM
napajiejenunesn; Kyo;
WU3MEPEHHUs, CBOWCTBA
IIPSIMOYTOJIBHOTO
napajuiesenuneaa

70

TeopeMa O JuaroHajan
MMpAMOYTOJIbHOT'O
napajuiCiciumicaa u
CIICJICTBHE U3 HEE




71

Crepeomerpruueckue u
NPUKJIaIHBIE 3a1a4H,
CBSI3aHHBIE CO B3AaUMHBIM
pAacIoNokKEHUEM MPSIMBIX U
IUIOCKOCTH

72

[ToBTOpeHue:
CKpELIUBAIOIINECS NPSMBIE,
napaJuleNIbHBIC ITIOCKOCTH B
CTaHJApPTHBIX
MHOTOTPAHHHKAX

73

ITapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEILMBAOIIMNXCS NPSIMBIX,
PacCTOSTHUE MEXIY
CKPEILMBAOIMUMUCA
MPSIMBIMU B ITPOCTBIX
CUTYyalUAX

74

Paccrostnue ot TOUKH 10
MJIOCKOCTH, PACCTOSTHHE OT
MPSIMOU JI0 TIIOCKOCTH

75

Brruncienue pacctostHun
MEK/ly CKPEILMBAOIIUMUCS
MPSMBIMU C TIOMOILBIO
MIEPIICHIUKYIISPHON
IIOCKOCTH

76

TpéxrpanHbIi yrod,
HEPaBEHCTBA JJIs
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U
CHHYCOB JUTA TPEXTPAHHOTO
yra

77

DJeMeHTHI cheprudeckon
TEOMETPHUU: T€OAE3UUECKUE
JIMHUAM Ha 3eMiie

78

KonTponwshas pabora "Vribl
U pacctosiHus"

79

CucreMaTu3anus 3HaHUN
"MHOrorpaHHHK U €ro
3JIEMEHTHI"




IIupamuaa. Buasl nupamun.

80 [IpaBunbHas nupamuaa 0
[Ipusma. [Ipsamas u

81 HAKJIOHHAs [IPU3MBI. 0
[IpaBunbHas npusma
[Ipsamoii mapaienenunesn,

82 MPSMOYTOJIHHBIN 0
napajuienenumnes, Kyo

23 Brinykiibie MHOTOTpaHHUKH. 0
Teopema Diinepa
Brltykiibie MHOTOTpaHHUKH.
Teopema Diinepa.

84 [IpaBuibHBIE U 0
MOJTYTIpaBUIIbHbBIE
MHOTOTPaHHUKH

25 KontponwsHas padora |
"MHororpaHHuKH"
[TonsiTue BexkTOpa HA

86 IUIOCKOCTH U B 0
IIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 0

88 Pa3HocTh BekTOpOB 0

89 [IpaBuio mapamnenenunena 0

90 YMHOXEHHE BEeKTOpa Ha 0
YHCIIO
Paznoxxenue BekTopa 1o

91 0a3ucy TpEX BEKTOPOB, HE 0
JeXKAIKUX B OHON
IUIOCKOCTH

92 CxansipHO€ NpOU3BEIACHUE 0

93 Brruucnenue yria Mexmay 0
BEKTOpaMU B IIPOCTPAHCTBE

94 IIpocreitmue 3ama4um ¢ 0
BEKTOpaMU

95 [Ipocreitmue 3ama4m ¢ 0
BEKTOpaMU

96 [Ipocrenmmue 3anauu ¢ 0
BEKTOpaMu

97 [Ipocreiimme 3ama4m ¢ 0

BEKTOpaMu




98

0O0001eHue 1
CUCTEMATU3ALIUA 3HAHUI

99

O06o0061IEHE U
CUCTeMaTU3alMI 3HAHUN

100

NroroBas KOHTpOJbHAS
pabora

101

HToroBast KOHTpOJIbHAS
pabota

102

0O0001eHue 1
CUCTeMAaTU3alMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

102

11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo yacoB

JJIeKTPOHHbBIE M (]POBbIE 0

Bcero

KonTpoJsbHbie
padoThI

IIpakTHyeckue
padoThI

IToBTOpEHUE TEMBI
"Koopaunatsl BekTOpa Ha
IUIOCKOCTH U B
npocrpaHcTBe"

[ToBTOpEHUE TEMBI
"CkansipHoe
MPOU3BEACHUE BEKTOPOB"

IToBTOpEHUE TEMBI
"BbruncieHue yra Mexay
BEKTOpaMU B
npoctpaHcTBe"

IToBTOpeHUEe TEMBI
"YpaBHeHUE MPSIMOIA,
MPOXOJIAIIEH Yepes JIBe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJib, YypaBHEHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE MIIOCKOCTH,
HOpMaJlb, YpPaBHEHHUE




IIJIOCKOCTHU B OTPE3KaxX

BexropHoe npoussenacHue

JIuHeiiHbIe HEPaBEHCTBA,
JUHEHHOE
IpOrpaMMHUpPOBaHUE

JIunelinble HEPABEHCTBA,
JIMHENHOE
IIPOrPaMMUPOBAHKE

10

AHanuTtuyeckue METObI
pacuéra yria Mexmay
MNpSAMBIMH B
MHOTI'OI'paHHHUKaXx

11

AHaIUTHYECKHUE METO/IbI
pacuéra yria Mexmay
IUIOCKOCTSIMM B

MHOTOT paHHUKaX

12

dopmyna pacCTOSHUS OT
TOYKHU 10 IINIOCKOCTH B
KOOpAHMHATax

13

Haxoxnenue pacctosHui
OT TOYKH JI0 INIOCKOCTH B
KyOe

14

Haxoxnenue paccTossHUM
OT TOYKH JIO TIITOCKOCTH B
MPaBUWIbHON UPaAMHU/JIE

15

KontponsHas pabora
"AHanmuTH4YeCKast
reomeTpus”

16

CeueHus MHOT'OI'PaAHHHKOB!
CTaHIApPTHBIC
MHOT'OI'paHHUKHN

17

CeueHus MHOT'OT'PaHHHKOB!
METO CJIICOOB

18

CeueHnss MHOTOTPAHHHUKOB:
CTaHJIaPTHBIC TIJIOCKOCTH,
nepeceyeHus MpsSMbIX U
MI0CKOCTEH

19

[TapamiensHble IpsMbIe U
IUIOCKOCTH: NapaJuIeIbHbIE
CCUCHUA




20

[TapannensHble IPsAMBIE U
IJIOCKOCTH: Pacy€T
OTHOIIIEHUN

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIBI MEXKIY
CKpCIIMBAOIIUMHUCH
MMPAMBIMHA

22

[TepnenauKynsipHbIE
HpsSMBbIE U TNIOCKOCTH:
CTaHJIapTHBIE Maphbl
HepHeHNKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETPHH
MHOTOTPaHHHUKOB

23

IlepnenaukynspHble
IIPSIMBIE U TUTIOCKOCTH:
TeopeMa O TPex
NEepPHEeHANKYIIpax

24

[leprnienuKynsipHbIE
MpsIMBbIE U TNTIOCKOCTH:
BBIUHCIICHUS JITHH B
MHOTOTPaHHHUKAX

25

IToBTOpEHue: momanu
MHOTOYTOJIbHUKOB,
(bopMyIIbI 151 TUIOIIAEH,
coOOpakeHHs TO00Us

26

[ToBTOpEHME: TUTOIIA TN
MHOTOYTOJIbHUKOB,
(bopMyIIBI 115 TUIOHIAIEH,
Co00pakeHHsI MoIoous

27

IToBTOpeHue: muomanu
MHOTOYTOJIbHUKOB,
(bopMyIIbI 1151 TIOIIAEH,
CcoOOpakeHHs To00Us

28

IImomraay ceuenuit
MHOTOTPAHHUKOB:
TUTOIIAIA TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
coo0OpakeHHS TIO00US

29

[Inomann ceuennit




MHOTOTPAaHHUKOB:
IUTOINAIM TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO00pakeHHsI MoI00us

30

KontponrsHas pabora
"[ToBTOpEHUE:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OI'PaHHHKOB"

31

0O0BéM Temma. O0beMm
IPSIMOYTOJIBHOTO
napasuienenumnena

32

3amaum 00 yaABOCHUH KyO0a,
0 KBajparype kyoa; o
TPUCEKIIUH yTJIa

33

CrepeoMeTprueckure
3aJ1a4u, CBSI3aHHbBIE C
00BEMOM IPSIMOYTOJIBLHOTO
napasuienenumnena

34

[IpuknaagHeie 3a1a4u,
CBSI3aHHEBIE C
BBIYMCIIEHHEM 00BbEMa
MPSIMOYTOJILHOTO
napa’suienenureia

35

O0BEM MPSIMOI TPU3MBI

36

Crepeomerpuueckue
3aJ]auu, CBSI3aHHBIE C
BBIYUCIIEHHEM 00bEMOB
IIPSIMOM IIPU3MBI

37

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MIPSAMOM PU3MBI

38

Brruuciaenne o0bEMOB T
C TIOMOIIBIO
OIPENEIEHHOTO
uHTerpaia. Oobém
HaKJIOHHOU MPU3MBbI

39

Brruucnenne o0bEMOB Tl
C TIOMOIIIBIO
OIPENIEIIEHHOTO
uHTerpaga. Oopém




MMUpaMUuJibl

40

dopmyna 00béMa
nupaMupl. OTHOLIEHHUE
00BEMOB TTUpaMU/ C
0o0LIMM yITIOM

41

dopmyna o0ObEmMa
nupamuibl. OTHOIICHUE
00bEMOB MUPAMU]L C
00IuM yTIIOM

42

Crepeomerpuueckue
3a]1auMl, CBA3aHHBIE C
00bEMaMH HAaKJIOHHOMN
MPU3MBI

43

CrepeoMeTprueckue
3aJ1auu, CBsI3aHHBIE C
00BbEMaMH MUPaMHIbI

44

[TpuxnagHbie 3a1a4u IO
teme "O0béMbI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM IPU3MBI

45

[IpuknagHele 3a1a49u MO
teme "O0BnéMEI Tea",
CBsI3aHHBIC C 00BEMOM
UpaMUIbI

46

[Tpumenenne 06GbEMOB.
Beruncienue paccTostHus
70 TIOCKOCTH

47

KontponpsHas pabora
"O06bEM MHOTOrpaHHUKA"

48

[{unuHIpryecKas
MTOBEPXHOCTb,
oOpasyromue
UTHHIPHYECKOU
MOBEPXHOCTHU

49

Humuuap. [psamon
KpyTOBOM LIWJIMHJIP.
IInomans MOBEpXHOCTH
HUIMHAPA

50

Konnueckas moBepxHOCTb,
o0pa3yroniye KOHHYeCKon




noBepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
NapajyieabHOMN MIIOCKOCTH
OCHOBAaHUs

52

VYceu€Hublii KOHYC.
N306paxeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOA
MMOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYCA

54

[Tmomane OOKOBOI
MMOBEPXHOCTH M MOJTHON
MOBEPXHOCTU KOHYyCa

55

Crepeomerpuueckue
3aJla4M Ha JI0Ka3aTelbCTBO
U BBIYMCIICHUE,
MIOCTPOCHHUEM CEUEHUN
OWIMHIpPa, KOHyCca

56

CrepeomeTpruueckue
3aJ]a4u Ha JOKa3aTeIbCTBO
1 BBIYUCIICHUC,
MOCTPOCHHUEM CEUEHUN
HWIMH]pPA, KOHyCa

57

HpI/IKJ'IaI[HLIC 3aga4u,
CBA3aHHBIC C MUIMHAPOM

58

[IpuknaaHeie 3a1a4u,
CBSI3aHHBIE C [IWJIUHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
1apa ¢ IOCKOCTBIO.
Kacanwue mapa u cdepsr
IJIOCKOCTBIO. By u
n300pakeHue 1mapa

61

[lepeceuenue chepsl u
11apa ¢ MmIoCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCTEIO. Bun u
n300pakeHue mapa

62

VYpaBHenue chepsl.




[Tnomans chepsl u eé
qacTen

63

Cummerpust cdepsl 1 mapa

64

CrepeoMeTprueckue
3aJ]a4M Ha JI0KAa3aTeIbCTBO
Y BBIYHCIICHUE, CBSI3aHHBIC
co cepoii u mapom,
MOCTPOCHUEM HUX CEUCHUH
TUIOCKOCTBIO

65

CrepeomeTpuueckue
3aJa4M Ha JI0Ka3aTeIbCTBO
U BBIYUCIJICHUC, CBA3aHHbIC
co cepoii u mrapom,
MOCTPOCHUEM UX CEUEHUU
TUTOCKOCTBIO

66

[Tpuxnanueie 3a1a4u,
CBsI3aHHBIE cO chepoit u
1apoM

67

IToBTOpEHUE: OKPYKHOCTH
Ha IUIOCKOCTH,
BBIUHCJIEHUSI B
OKpPY>KHOCTH,
CTaHJapTHBIE TTOJIOOMS

68

Pa3znuunnie KoMOMHAIIMT
TEJ BpallCHU 1
MHOTOTPaHHUKOB

69

3agauu o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3anauu no teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KontponsHas pabora
"Tena u MOBEPXHOCTHU
BpauieHus"

72

O0bEM IIMHIpA.
Teopema 00 00bEME
IPSIMOTO IIMJIMHIPA

73

Brruncienne o0bEMOB Te
C IMOMOIIILIO
OIPENIEIIEHHOTO
uHTerpana. O0bpEéM KoHyca




74

[Tnomaan 60KOBOH U
MOJTHOM MOBEPXHOCTHU
KOHyCa

75

CrepeomeTpuueckue
3a/1a4i, CBSI3aHHBIE C
BBIYMCIIEHHEM 00BEMOB
WIAH]PA, KOHyCa

76

[TpuknagHbie 3212494 1O
TeMme "OOBEMBI U IUIOLIAIH
MOBEpPXHOCTEU Ten"

77

O0BEéM 1m1apa 1 1LapoBoro
cekropa. Teopema 06
00néMe mmapa. [Tnomans
cheps.
CrepeomeTpHuueckue
3aJ1auu, CBSI3aHHBIC C
BBIYHMCIICHHEM 00bEMOB
1rapa, IrapoBOro CerMeHTa
Y IapOBOTO CEKTOpa

78

[TpuknagHbie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
rapa ¥ rmiomaapio chepsl.
COOTHOILLIEHUS MEKTY
IJIOIIA/ISIMU [IOBEPXHOCTEN
1 00BEMaMHU MOTOOHBIX
Tel

79

ITomoOnkble Tena B
IpoCTpaHcTBeE. MI3MeHeHne
00BEMa TIpu MoA00HUH.
CrepeoMeTprueckue
3aJ1auu, CBsI3aHHBIE C
BBIUHCIICHHEM 00BEMOB
TEJ ¥ IIonaaei
MOBEPXHOCTEMN

80

KonTponbsnas pabora
"[lnomanm mnoBEpXHOCTU U
00BEMBI KPYIVIBIX TET"

81

JIBM>KeHUS MPOCTPAHCTBA.
Orobpaxenusi. JIBIKeHHs




U PaBEHCTBO UTYD.
OO61ue cBoiicTBa
JIBIDKCHUHN

82

Bunp! nBuxeHumin:
NapajuIeIbHBIN IEPEHOC,
LEHTpaJbHasi CHMMETpPUS,
3epKaJIbHAS] CUMMETPHS,
IIOBOPOT BOKPYT MPSIMOU

83

[IpeoOpazoBanus mogoousl.
[Tpsmas u chepa Diinepa

84

I'eomeTpuueckue 3anaun
Ha ONPpUMCHCHUC ABUIKCHUS

85

KontponpHas padota
"Bektopsl B
npocrpancTse”

86

Ob6o061aro1iee MOBTOpPEHUE
11 noHATHII U METOAOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMATU3ALIUS
3HaHui: "[lapamiensHOCTD
IIPSIMBIX U IJIOCKOCTEN B
npoctpaHcTBe"

87

O6o0matoiee MOBTOPEHUE
11 moHATHIT U METOIOB
Kypca reometpuun 10—11
KJIACCOB, CUCTEMAaTH3alIUs
3HaHui: "BekTopsl B
npocrpancTse"

88

Ob6o06maroriee MOBTOpPEHUE
11 noHsATHII 1 METOIOB
Kypca reometpun 10—11
KJIACCOB, CUCTEMATU3ALINS
3HaHMM: "BekTopsl B
npoctpaHcTBe"

89

O6o0matoree MOBTOPEHUE
11 moHATHIT U METOIOB
Kypca reometpuu 10-11
KJIACCOB, CUCTEMATH3ALIH
3HaHui: "O0beM
MHOTOTpaHHUKA"




90

Ob6o0611aro1iee MOBTOpPEHUE
11 noHATHII U METOIOB
Kypca reometpun 10—11
KJIACCOB, CUCTEMATHU3AIIUS
3HaHwuii: "O0bemM
MHOTOTpaHHUKA"

91

O6o06maro1iee NOBTOpEHNE
11 moHATHIT U METOIOB
Kypca reometpuun 10—-11
KJIACCOB, CUCTEMAaTHU3aLIUs
sgaguii: "Ilnonaan
MTOBEPXHOCTH U OOBEMBI
KpyIJIbIX Ten"

92

Ob6o0611aro1iee MOBTOpPEHUE
11 noHsTHII U METOIOB
Kypca reometpun 10—11
KJIACCOB, CUCTEMaTH3alIUs
3Hanuit: "Ilnomanu
MOBEPXHOCTH U OOBEMBI
KpymibIX Ten"

93

Urtorosas koHTpoOJbHAS
pabora

94

HToroBast KOHTpOJIbHAS
pabota

95

[ToBropenue, o6o0LIEeHNE
U cUCTeEMaTH3alus 3HaHUU

96

Ucrtopus pazsurtus
CTEPEOMETPUM KaK HAYKH U
e€ poJib B pa3BUTHH
COBPEMEHHBIX
VH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOT UM

97

Hcropus pa3Butus
CTEPEOMETPUH KaK HayKu U
€€ poiIb B pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH




98

HcTopus pa3Butus
CTEPEOMETPUU KaK HAyKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pazButus
CTEpPEOMETPUH KaK HayKU 1
€€ poJIb B pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI

100

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAyKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

101

Ucrtopus pazsutus
CTEPEOMETPUH KaK HAyKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pa3sutus
CTEpPEOMETPUH KaK HayKu U
€€ poilb B pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

102




IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMOBI

10 KUIACC

Kon nposepsiemoro

IIpoBepsieMble npeaAMeTHbIE Pe3yJILTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHO

pe3yjabrara o0urero oopasoBaHus
7 I'eomerpus
. NEepUPOBATh NOHATUAMMU: TOUKA, NPsAMasi, INIOCKOCTh
7.1 O , ,
7.2 [TpuMeHATh aKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MIPH PELLICHUH T'€OMETPUY
7.3 OneprpoBare NOHATUSAMU: NAPAJUIETBHOCTD U MEPIEHIUKYIAPHOCTD IPSAMBIX U IO
7.4 KnaccuunmpoBars B3aUMHOE pacTioOKeHHE IPSMBIX U IUIOCKOCTEH B MTPOCTPAHCT
75 OnepupoBarh MOHATUSAMU: JBYI'PaHHBIM yroi, IpaHu IBYI'PAaHHOIO yria, pedpo A
' yroJ IBYIpaHHOTI'O yIJia, IpaayCHas Mepa JBYIpPaHHOIO yIiia
76 OnepupoBaTp INOHATUAMM: MHOTOTPAHHUK, BBIMYKJIbIM M HEBBIITYKIbII
' MHOTOTPAHHUKA, IPABUJIBHBIN MHOTOTPaHHUK
7.7 PacriozHaBaTbh OCHOBHbBIE BUbl MHOTOIPAHHUKOB (IIMpaMK/ia, IpU3Ma, IpSIMOYIoJIbH
78 KnaccuunupoBare MHOTOrpaHHUKH, BbIOMpas OCHOBaHMSA AJI KJIacCU(pHUKALUU
' MHOTI'OI'PaHHUKH, IIPAaBUJIbHbIE MHOTOTPAaHHUKH, IPSAMBbIE M HAKJIOHHBIE IIPU3MBI, Tap
7.9 OnepupoBaTh NOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBSICHATH PUHIIMITBI TIOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, HCIIONB3YsI METO]I C
711 CTpouTh ceuyeHus MHOTOTPAaHHUKOB METOJIOM CJIEZIOB, BBIIIOJIHATH (BBIHOCHBIE) ILI
’ IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
€Il1aTh 3aJja4l Ha HaX0XKJIEHUE T€OMETPUUECKUX BEJIMYMH 10 00pa3laM Uilu ajiro
P 0
. AHAINTUYECKUE METOJbl NPU PEUICHUM CTaHAApPTHBIX MaTeMaTHYECKUX 3a1ad
7.12
MEXJy IByMsI TOUKaMH, OT TOUKH JI0 MPSMOM, OT TOYKUIO INIOCKOCTH, MEXKIY CKpe
Pemare 3amaun Ha HAXOXK/IEHUE T€OMETPUUECKUX BEJIMYMH 110 00pa3am Wiu airop
7.13 QHAIUTUYECKHUE METOJbl MPU PELICHUH CTAaHAAPTHBIX MaTeMAaTHYECKUX 3ajad H
CKPELIMBAOMUMHUCS MPSIMBIMH, MEKIY IPAMON U IIIOCKOCTHIO, MEXY INIOCKOCTSIM
714 Bbruncnare 00bEMBI U TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMHU
’ BBIUUCIIATH COOTHOLICHHUSI MEXKY TUIOIIAASIMU IOBEPXHOCTEH, 00bEMaMu MO100HBI
715 OneprpoBaTh NOHATUAMU: CUMMETPHSI B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCT
’ IJIOCKOCTh CUMMETPHUH (PUTYpbI
716 W3Bnekarp, npeoOpa3oBbIBaTh U HHTEPNPETHPOBATh HH(POPMAIMIO O MpocTpa
’ ¢burypax, IpeACTaBIEHHYIO Ha YepTeKax U PUCYHKAX
717 [TpumeHsTh TeoMeTpuueckre (BakThl A PEUIeHHUs CTEPeOMETPUUYECKUX 3ajad,
' I1arOB PELICHUs, €CIIU YCIIOBHSI IPUMEHEHHS 3a/IaHbl B SIBHOM (opme
718 [IpumeHsTh NpocCTeiiline MporpaMMHbIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAIIMOH

CTEPEOMETPUUESCKHUX 3a/1a4




HpI/IBOI[I/ITB NpUMEPbl MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B HpUPpOAC U KU3HU

719 3aKOHOB I'€OMETPHUU B UCKYCCTBE
IIpuMeHATh NONTydYEeHHBbIC 3HAHUS Ha NPAKTHUKE: aHAJIU3UPOBATh PEajbHbIE CUTYAaIl
MOHATHUS B MPOLIECCE IIOMCKA PELIEHUS MaTeMaTu4eckKu CQHOpMYIHPOBAHHON
7.20 peanpHble CHUTyallUM Ha S3bIKE TIE€OMETPHUM, MCCIEI0BaTh IOCTPOCHHBIE
TrEeOMETPUYECKUX TIOHATUH U TeopeM, ammapara aiaredpbl, pemars IpakTH4ye
HAax0KJICHHEM I€OMETPUUYECKUX BEIIMYNH
11 KUIIACC

Kox nposepsiemoro

IIpoBepsieMble NpeaMeTHbIE Pe3yJbTAThI 0CBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM

pe3yiabrara o01ero oopasoBaHus
6 I'eomeTpust
6.1 OnepupoBarh MOHATHSAMH: IMJIMHAPUYECKAs IOBEPXHOCTb, OOpa3yloUIfe I
' WINHJIP, KOHUYECKas MOBEPXHOCTh, 00pa3yroline KOHNYECKOH MOBEPXHOCTH, KOHYC
6.2 Pacrnio3naBathb Tena BpamieHus (UIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYESHHUS TeJl BPAILICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiaoxkeHue chepsl U MIOCKOCTH
6.5 OnepupoBarh MOHSATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CEIMEHTa, BBICOTA
' OCHOBaHHE IIapOBOTO CJIOsI, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Borancnare 00bEMBI U IIJIOMIAIU TIOBEPXHOCTEH TN BPALICHUS, TEOMETPUIECKUX TeIl
6.7 OmnepupoBars NOHSATHSIMH: MHOTOTPAaHHHK, BIIUCAHHBIN B Cepy U OMMMCAHHBINA OKOJIO
' MHOTOTPAHHHUK UJIU TEJIO BpaIlleHUS
6.8 BbIuucnaTe COOTHOLIEHUS MEXY TUIOIIAAsIMUA OBEPXHOCTEN 1 00bEMaMU 1MOI00HBI
6.9 N3obpaxkars nzyyaemble (pUTYpHI OT PYKH U C TPUMEHEHHEM IPOCTHIX YEPTEKHBIX U
6.10 BrimonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTY
' CTPOUTH CEUEHHS TEJ BPALLECHUS
6.11 W3Bnekars, HMHTEPIPETUPOBaTh W NpeoOpa3oBbIBaTh HH(OpMaIMiO O mpocTpa
' ¢durypax, npeicTaBIeHHYIO Ha YEPTEeKaxX U PUCYHKAX
6.12 [IpumensTe reomerpuueckne (akThl A PEHICHUS CTEPEOMETPHUECKUX 3ajad,
' IIarOB PEIICHUs, €CIIM YCIOBHS TPUMEHEHHS 33JJaHbI B SBHOH (popme
6.13 OnepupoBarh MOHITUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE AEUCTBUS CIIOXKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKECHHUS BE
' KaKMMH CBOICTBaMHU OHU 00J1a1al0T
6.15 [IpuMeHATH MpaBUIIO NMapaIJIENICNIIENA ITPU CII0KEHUH BEKTOPOB
OnepupoBarh MOHATHAMH: JCKApTOBBI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP,
6.16 BEKTOPOB, KOOPJAMHATHI BEKTOPA, YrOJl MEX]Iy BEKTOpPAMHU, CKAISIPHOE MPOU3BEACHU

KOMILIJIaHAaPHBIC BEKTOPbI




6.17 HaxomuTe cymMMy BEKTOpPOB M TIPOM3BEIEHHE BEKTOpa Ha YHUCIO, YTol Me
' MIPOU3BEJICHUE, PACKIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3a1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpAUHAT
6.19 Pemars npocteitnme reoMeTpU4eCcKUe 3a/1a4u Ha IPUMEHEHNE BEKTOPHO-KOOPAHHAT
6.20 Pemare 3amaun Ha TOKa3aTeNIbCTBO MAaTEeMATUYECKUX OTHOIICHUN M HAXOXKICHHE T
' oOpasiam Wiv anropuTMam, MPUMEHSIsI U3BECTHBIC METOBI TIPU PEIICHUH CTaHIaAPTH
621 [IpuMeHITh MPOCTEHIUE MPOTPaMMHBIC CPEICTBA M AJIEKTPOHHO-KOMMYHHKAITOH
' CTEPEOMETPUUECKHX 3a/1au
6.2 [TpuBoAMT, TpHUMEpPHl MATEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U >KU3HH,
' 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHsTh MONyYCHHBIC 3HAHHS HA MPAKTHKE: aHAIM3UPOBATH PEaNbHBIC CHUTYall
TIOHSATHS B TIPOIECCE TTOMCKA PEIICHHS] MaTeMaTHIeCKH C(OPMYITHPOBAHHON TIPOOIIe
6.23 CUTyallMd Ha $3bIKE TE€OMETPUH, HUCCIEAOBaTH MOCTPOEHHBIE MOJEINA C HCIOII
MOHATHA W TEOpeM, ammapara anreOpbl, pemniath TNPaKTUYSCKUe 3ajadu, C
TCOMETPUUYECKHUX BEIIMYUH

IPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

10 KIIACC

Kon
7

IIpoBepsieMblii J1€eMEHT COlepPKAHUS
['eomeTpust

7.1

OCHOBHBIC TTOHATHUS CTCPCOMCTPHHU. TO‘IKE[, npsmasd, mIoCKOCTb, IPOCTPAHCTBO. [TonsTue 006 ak
CTCPCOMCTPHUU: AKCHOMBI CTCPECOMCTPHUHU U CICACTBUA U3 HUX

7.2

B3anMHOE pacnonoxeHue MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIUeEcs, MNapaJllebHbIE H

[TapamienbHOCTh NPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajuleIbHbIE MPsSMBIE B MPOCTpa
IOPSMBIX, IAPAJUIEIIBHOCTh NPSIMOM M IIOCKOCTH. YINIBIC COHAIIPaBICHHBIMM CTOpPOHAMH,
npoctpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: MTapajuIeIbHbIe IUIOCKOCTH, CBOMCTBA ITapaJuIeIbHb
MIPOCTPAHCTBEHHbIE QUTYPBI Ha IJIOCKOCTHU: TETPadIp, KyO, napasuiesenune i, IOCTPOCHHUE CEUYeH

7.3

[leprieHAUKYAAPHOCTh TPSAMOM M IUIOCKOCTH: IEPINEHAMKYJSPHbIE NpsSMbIE B IMPOCTPAHCTBE,
NEepHEHIUKYISIpHbIE K IUIOCKOCTH, MPHU3HAK MEPNEeHAUKYIAPHOCTH MpSIMOH M IUIOCKO
NEPIEHIUKYISIPHON TUIOCKOCTH. YIVIBI B MPOCTPAHCTBE: YIOJ MEXAY HMPSIMOW U IJIOCKOCTBIO, [
yroJl AByIrpaHHOro ymia. IlepneHaukynsp ¥ HakJIIOHHBIE: PACCTOSHHUE OT TOYKHU JI0 IUIOCKOCTH,
IUIOCKOCTH, MPOEKUUss (UTYpbl Ha IJIOCKOCTh. [lepneHAuKyIspHOCTh IJIOCKOCTEH: MPHU3HAK
IJI0CKOCTEN. TeopeMa 0 TpEX MEepIeHIUKYIpax

7.4

[loHsATHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTIOI'DAHHMKA, BBIMYKJIBIE U HEBBIITYKIIbIC

MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas npusma, rpaHd M1 OCHOBaHUS IIPU3MBI, IPAMasi U HAKJIOHHA
IOBEPXHOCTh Ipu3Mbl. [lapamnenenunen, npsMOYToJbHBIA NapajUICNICIUIE] U €r0 CBOWCT
MMpaMuJia, TpaHu ¥ OCHOBAHUE MUPAMHUJIbI, OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMUIbI, TPABUJIIb




OIIEMEHTBI MMPU3MBI U TUPAMUBI. HpaBI/IJ'ILHBIe MHOTOI'PaAHHHUKHU: ITOHATHUEC ITPABUIIBHOT'O MHOT'OI'D
U MpaBUWJIbHAAg NMUPaMHJa, IIpaBUJIbHAA TPCYTrOJIbHAs NMUpaMuia 1 HpaBHJIBHLIfI TeTpasap, I(y'6 II
MHOT'OT'paHHUKAX: OKTA3aAp, JOACKAAP U HKOCA3APYyTruc CeucHus MMPpU3MBbI U TUPAMHIbL

7.5

CumMMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, NMPSAMOM, MIOCKOCTU. DIIEMEHT
napajuiejenuneaax, IpaBuiIbHbIX MHOIOIPaHHHUKAX

7.6

Bolunicnenue 5»7I€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, ymibl. [lnomans G0koBoOiA
MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA(b OCHOBAHMI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMON
MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHOW MUPAMHJIbI, TEOpeMa O TUIOMIAN yCeYEHHON mupa
O0BEM paMuIbl, TPU3MbI

7.7

[Tono6uele Tena B mpocTpancTBe. COOTHOIIECHUS MEXK/TY IO MK TOBEPXHOCTEH, 00bEMaMU 1T

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
['eomeTpust

6.1

Hunuuapudeckas MOBEPXHOCTb, 0Opasylolue IHINHIPUYECKOH MOBEPXHOCTH, OCh I
Hununazap: ocHoBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yroIas U 0Ch, IUIOMIA (b OOKOBOMH U IO

6.2

Konnueckas moBepxHOCTb, 00pa3yroiye KOHHYeCKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUY
OCHOBaHHUE U BepIIMHA, 00pa3yomias U 0Ch, IUIOMIA (b OOKOBOW U MOJHOW MOBEPXHOCTH. YCe
1 BBICOTA, OCHOBAaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IMaMeTp, IIoLalb MOBEpXHOCTH cdeprl. BzanMuoe pacnon
KacaresbHas INIOCKOCTh K cepe, muiomanb chepbl

6.4

N3o0pakenue Ten BpalieHus Ha TNIOCKOCTU. Pa3BépTka 1uiMHIpa U KOHyca

6.5

KoMOuHanmu Tten BpallleHMs WU MHOTOTPaHHMKOB. MHOTOrpaHHUK, OMHCAHHBIA OKOJIO C
MHOTOT'PaHHUK, WIH TEJIO0 BpallleHus

6.6

[Tonsatue 06 o6béme. OcHOBHBIE cBOMCTBa 00HEMOB Tenl. Teopema 00 00BEME MPSIMOYTO
cnenctBus U3 He€. O0BbEM IMIMHAPaA, KoHyca. O0BEM 1mapa u mionias chepsl

6.7

[TonoOHbIe Tena B npocTpancTBe. COOTHOLIEHHS MEXKIY IUIOIIAIIMU TOBEPXHOCTEN, 00bEMa

6.8

Ceuenust nUIMHApPA (MapaJIeIbHO U MEPIEHAUKYIIIPHO OCH), CEYeHHUs KOHYCa (TapaiebHO
yepe3 BepIINHY), CEUeHHUsI 11apa

6.9

Bektop Ha miockocth M B mpocTpaHcTBe. ClloK€HME M BBIYUTAHUE BEKTOPOB. YMH
Pasznoxenue Bekropa 1o TpéM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio mapamnenenunena. P
IIPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOPAMHU

6.10

[IpssMmoyronpHas cuctema KoopauHar B npoctpancTse. Koopaunarel Bektopa. [Ipocreiimme
MeXIay BekTopamu. CKaJasipHOE NIPOW3BEACHUE BEKTOPOB. BBIUMCIEHHE YITIOB MEXAY
KoopauHaTHO-BEKTOPHBIN METO ITPH PEIICHUN T€OMETPUIECKUX 3a1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEGOBAHUA K



PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
MPOI'PAMMBbBI CPEJHETO OBIIIEI'O OBPA3BOBAHUSI

Kon nposepsiemoro
TpeOoOBaHMS

HpOBepﬂeMbIe TPCGOBaHI/Iﬂ K IPEAMETHBLIM pe3yJibTaTaM OCBOCHHUA OCHOBH
NnmporpaMmmsl CpeaHeEro 06]1161"0 06pa30BaHHH

Brnanenue MetonaMu 10Ka3aTenbCcTB, AITOPUTMAMU PELIEHU 3aad; yMEeHue Qo
NOHATHUAMHU: OIpENEICHUE, aKCHMOMa, TEOpEMa, CIEICTBHUE, CBOMICTBO,

paBHOCWIbHBIE (OPMYIUPOBKU; MPUMEHATh UX; YMEHHE (popMynupoBaTh 00
YTBEP)KJCHHUE, NMPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, MCIIOJIB30BaTh METO]
IPOBOJUThH JIOKa3aTeJbHBIE PACCYKICHUS IPH PEIIEHUU 3a/ad, OLEHUBATbh
paccyKIeHUH; yMEHHE ONEepUpPOBATh IOHATUSAMH: MHOXECTBO, IIOAM
MHOKECTBAMH; YMEHHUE MHCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM amnmnapa
MPOLIECCOB M SIBICHUH M TNpU PEUICHUM 3a/ad, B TOM YHCJIE W3 JIPYTHX Yy
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIM rpad, AepeBo, LUK, rpad Ha 1O

OIHMCHIBATH I'padbl pa3IMIHBIMU CIIOCOOAMM; UCIIOB30BaTh rPadbl IPH PEIICHU

YMeHue ornepupoBarh MOHATUAMM: HATypaJbHOE YHUCIO, LIEJI0E€ YHCIO, CTEeM
KOpEHb HATypaJIbHOW CTENEHH, CTENEeHb C palMOHAIBHBIM TIOKa3aTeseM,

nokaszarenieM, JIorapugm 4ucia, CUHYC, KOCUHYC U TaHT€HC MPOM3BOJILHOTO
palMoHAIbHOE YHUCJIO, HPPAIMOHAIBHOE YKCIIO, MHOXECTBA HATypalbHbI
JEHCTBUTENLHBIX YHCEIl; YMEHHUE HCIOJIb30BaTh MPU3HAKU JETUMOCTH, HAUM
HauMeHbIlIee o0Ilnee KpaTHoe, anropuTM EBkimga mpu peumieHuH 3ajad;

MMO3UIIMOHHBIMU CHCTEMaMH CUWCJICHUS; YMEHUE BBITIOJHITH BBIYHCICHHUE 3
BBIPQXCHUI CO CTENEHSIMH U JIoraprudmamu, mpeodpa3oBaHus IpoOHO-paIOH
ONEPUPOBATh  IMOHATHSAMH:  IOCICIOBATCIBLHOCTh, apudmerHyeckas Ip
porpeccus, OECKOHEYHO yOBIBaroIIIas reoMeTpuyecKas nporpec
MIOCIIEZIOBATEILHOCTH, B TOM YHUCJIE C MMOMOIIBIO PEKYPPEHTHBIX (HOPMYI; YMEH
KOMILIEKCHOE YHCII0, COTPSDKEHHBIE KOMIUICKCHBIC YMCIIa, MOJYJIb U apTyMEHT
3alUCH  KOMIUIEKCHBIX 4YHcCel (TeoMeTpHuecKas, TPHUTOHOMETpUYECKas

MIPOU3BOJIUTH apU(PMETUUECKHE JEHCTBUS C KOMIUIEKCHBIMH YUCJIAMH; IPUBOJT
KOMIUIEKCHBIX YHCEJI; ONEpUpOBaTh IMOHATHUSAMH: Marpuma 2x2 u 3x3

I‘GOMCTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMenue OIICPHUPOBATL TIOHATUAMU: PAOUOHAJIBHBIC, HWPPALUOHAILHBIC,

JIOFapI/I(bMI/ILIeCKI/Ie, TPUTOHOMCTPUUCCKUEC YPABHCHUA M HCPABCHCTBA, UX CHUC




MNOHATHUAMU. TOXKIACCTBO, TOXIACCTBCHHOC Hpe06pa30BaHHe, YpaBHCHHUEC, HEPABC

HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHMI, HEPABEHCTB U CUCTEM; YMEHHUE pell
U CUCTEMBI C TIOMOLIBIO PA3IUYHBIX PUEMOB; PEIIATh YPABHEHUS, HEPABEHCTB
IIPUMEHATh yPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI I DPELICHHUs MareMar

pa3IUYHBIX 00JaCTEN HAYKH U PEabHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUIUSA, UYETHOCTh  (YHKUIUH,

OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTHh (YHKIIUH, SKCTpEMyM (yHKIIHH,
3HaYeHUs (DYHKIIMM Ha TPOMEKYTKE, HENpepbiBHAS (YHKIUS, aCUMITOTHI T
BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUUECKUH W (PU3NYECKU CMBICI TP
onpenenéHHbId WHTErpall; yMEHHE HaXOJUTh AaCUMITOTHI rpaduka QyH
MPOU3BOIHBIE CYMMBI, TIPOU3BEICHHS, YAaCTHOTO M KOMITO3UIMU (yHK
KacareapbHOM K TpaduKy (QYHKIIUH; YMEHHE HAaXOIUTh IPOHM3BOIHBIC dJIeME
UCTIOIB30BaTh MPOU3BOHYIO /ISl UCCIIEOBAHMS (PYHKIIUA, HAXOIUTh HAUOOJb
(dbyHKIMA; CTPOUTh TpadWKW MHOTOUIECHOB C MCIOJB30BAaHHEM arrmapara
NPUMEHSTH MPOU3BOAHYIO ISl HAXOXKIEHUS HAWIYYILETO PELIEeHUs] B TPUKIATH
SKOHOMUYECKUX M (PU3MYECKHX 3ajadax; HAXOAHUTh IUIOMATU U OOBbEMBI U

IIPUBOAUTD IIPUMCEPBI MATECMATHYCCKOI'O MOACIIMPOBAHUS C IIOMOIIBIO I[I/I(l)(l)epe

YMeHnue onepupoBaTh NOHIATUIMU: TpaduK PyHKIHUU, 0OpaTHAsT QYHKIHS, KOM

(byHKUUMsA, KBaJpaTU4yHas (YHKLUS, palMoOHalbHas (QyHKIUs, CTENeHHas ¢y
¢byHkumu, oOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMH, IOKa3aTelabHAas U I
YMEHHE CTPOUTh TpaduKu W3YHYEeHHBIX (YHKIUHA, BBITOIHATH Npeodpa3o
UCIIOJIb30BaTh IpadMKu 715l U3YUEHHUS TPOLIECCOB M 3aBUCUMOCTEH, IPH pellieH
IpeIMETOB W 3a/1ad W3 PEajbHOW JKWU3HH; BbIpakaTb (OPMYJIaMH 3aBUCH
UCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIMHA A0 pelIeHus YpaBHEHU
napameTpamu; M300paxxaTh Ha KOOPAMHATHON TUIOCKOCTH MHOXKECTBA PELICHU

HX CUCTEM

YMmenune pe€aTb TECKCTOBLIC 3aJa4M PA3HBIX TUIIOB (B TOM YHUCJIC Ha IMPOLICHTHI,

paboTy, CTOMMOCTh TOBAapOB W YCIYI, HAJOTH, 3aJa4d U3 00JacTu yNpaBlieH
(uHaHCAaMM); COCTaBJATH BBIPAKEHUS, yYpaBHEHHS, HEPABEHCTBA M HMX CHC
UCCIIeIOBATh MOJYYEHHOE PELICHHE U OLICHWBATh MPaBIONOAO0OHOCTh Pe3ysbT
pealbHbIE CUTYallUM HA S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUA, ypa
CUCTEMBI 110 YCIIOBHMIO 3aJa4H, UCCIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIIOJb3

UHTEPIPETUPOBATH MOTYUYCHHBIN pe3ysbTar




YMenue ONICpHUPOBATH IMOHATHAMHU: CPEIAHEC apI/I(i)MCTI/I‘IeCKOG, MCIHaHa, H

3HAUEHUs, pa3Max, IUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE YHUCIOBOTO H
UHTEPIIPETUPOBATh HH(POPMAILINIO, PEACTABICHHYIO B Ta0NMIIax, HA JUarpaMm
CBOWCTBA pealIbHBIX MPOIECCOB U SBICHUH; MPEACTABISATh, HHPOPMAIIHIO C TI0
UCCJIEZIOBAaTh CTaTUCTUYECKUE JJaHHbIE, B TOM YHUCIIE C PUMEHEHHEM Tpadudec
CpencTB; TpadUYeCcKHd HCCIEAOBaTh COBMECTHBIC HAOIIOACHHS C TOMOIIBIO

JIMHEHHOM perpeccun

YMeHue onepupoBaTh MOHATHUAMHU: CIyYalHBI ONBIT M Cly4aiHOe COOBITH

COOBITHSI; YMEHHE BBIYHUCIISATH BEPOSTHOCTD C UCIOIb30BaHUEM IpaPUUECKUX M
CIIOKEHHS U YMHOXEHHMsSI BEpOATHOCTEH, (OpMydy IOJHOH BEpOSTHO
KOMOUHATOpHBIE (haKThl ¥ (HOPMYIBI; OIICHUBATh BEPOSITHOCTH PEAIBHBIX COO
HNOHATHAMM: CilydaiiHasi BeJIMUMHA, pacIlipe/esieHe BEpOsSTHOCTEH, MaTeMaTuyie
CTaHJAPTHOE OTKJIOHEHHE CIy4YalHOW BEIMYUHBI, (PYHKIMH pacrpeaesieHus
IIOKA3aTeJIbHOTO W HOPMAaJbHOTO  paclpelieieHuil; yYMEHHE HCIOJIb30B
pacnpenesieHul I pelleHHs 3aj]ad; 3HAKOMCTBO C TIOHATUSIMU: 3aKOH
BBIOOPOUYHBIX HCCIEIOBaHUM; yMEHHE TPUBOIUTH HPHUMEPHl MPOSIBICHUS
IPUPOIHBIX M OOLIECTBEHHBIX SBJICHUSIX; YMEHHUE OINEpUPOBaTh IMOHATUSMMU]
YHCIIO0 COYETAaHMUM, YHCIIO TEePEeCTaHOBOK; OnHOM HpIOTOHA; yMeHHE MpUMEHS
paccyKIeHus I pellleHus 3ajad; OLIGHHMBaThb BEPOSITHOCTH peajbH

BEPOATHOCTHYIO MOZEJIb U HHTEPIIPETUPOBATH IIOJyUYECHHBIN PE3YyJIbTaT

YMmenune OIICPHUPOBATH ITOHATUAMM: TOUKA, IIPpAMaAA, INIOCKOCTh, ITIPOCTPAHCTBO,

IUIOCKUN YIOj, ABYTPAHHBIA YIOJ, TPEXTPAHHBIM YTroJl, CKPELIMBAIOIIMECS
NEPIECHIUKYISIPHOCTD NPSAMBIX U INIOCKOCTEH, YIOJI MEXIy NMPSMBIMH, YTOJI M€
YIOJI MEXAY IUIOCKOCTSMHU, PACCTOSTHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE M
MEXIY IUIOCKOCTSMHM; YMEHHE HCIIONIb30BaTh IIPU PEIICHWH 331a4  H3yd
IUIAHUMETPUM; YMEHHE OLEHHBATh pPa3Mepbl OOBEKTOB OKPY>KAIOLIETO MHUP
MOJIETIM C TOMOIIBI) T'€OMETPUYECKUX IOHATHUM W BEJIMYMH, PELIAaTh CBA3aH

3a1a4l

10

YMeHHne onepupoBaTh MOHATUSAMH: IUIOMANb (GUTYpPHl, 00BEM (GUTYpHI,

MHOTOTPaHHUK, CEUEHHE MHOTOIpaHHHMKa, KyO, mNapajuleNenune], npu3
NOBEPXHOCTh BpAIICHUs, LWIMHAP, KOHYyC, Imap, cdepa, miomanas cde
IUPaMUJbI, MPU3MBI, KOHyCa, IWIMHIPA, 00bEM Kyba, MpSMOYroJILHOTO Ia

IMPpU3MBbI, MUWJIWHApPA, KOHYCA4, IIapa, pa3BépTKa ITOBCPXHOCTH, CCUHCHHUA KOHYCa




OCH WJIM OCHOBAHMIO, CEUEHHE I11apa, MIOCKOCTb, Kacatomasics cepbl, [UITMHT
CEUeHHEe MHOIOIpaHHUKa, N300pakaTh MHOTOI'PAaHHUKHU, QUTYPbI U MIOBEPXHOC
TOM 4YHCJIE C TIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHATh CBOWC
CaMOCTOATENILHO (hOPMYIHPOBATh OMPEACTCHUS HU3Yy4aeMbIX (HUTYp, BBIIBUTA
IPU3HAKaX TIeOMEeTpUYeCKUX (uryp, OOOCHOBBIBaTH WJIM OIPOBEpPrarb
Ki1accupukanuio (GuUryp MO pa3IM4YHBIM [IPU3HAKAM, BBIIOJHATH HEOO

MOCTPOCHHUS

11

YMeHue onepupoBarh MOHATHUAMU: JIBM)KEHHE B NPOCTPAHCTBE, MapajliesibH
IUDIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHue Moaodus, I
pacrio3HaBaTh paBHble U MOJOOHbIE (UIYpbl, B TOM 4YHCIE€ B IPHPOJE
UCIIOJIb30BaTh I'€OMETPUYECKNE OTHOILLIEHUS MPU PELICHUM 3a/ad; HaXOIUTh
(mmuHa, yrou, miomaas, 00bEM) MPH pelIeHUH 3a/1a4 U3 APYTUX YUeOHBIX MpesT
YMEHHUE BBIYUCIIATh T€OMETPHUECKUE BEIMYUHBI (AJTMHA, YIoJl, IUIOMaab, 00b
UCIOJb3yd H3y4eHHble (DOPMYNBl U METONbI, B TOM 4YHCIE: IUIOHIAb IOBEP
KOHYCa, IMIUHJPA, IUI0Iaab chepsl; 00bEM Kyba, MPSIMOYTOIBFHOIO Mapasesne

WIMH]IpA, KOHYCA, I1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB TTOJJOOHBIX (U

12

YMeHHe onepupoBaTh IMOHATHAMU: IPSIMOYTOJIBHAs CHCTEMA KOOpAMWHAT, B
KOOpAMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIIO, Pa3
CKAJLIPHOE IIPOU3BEICHUE, BEKTOPHOE IMPOU3BEACHUE, YIOJd MEXAY BEKTOP
BEKTOPHBIM M KOOPAMHATHBIA METOJ Ui PELICHHUs I€OMETPUYECKUX 3aaad

npeamMeToB

13

YMmenune BBI6I/IpaTI> HOI[XOI[SIHII/If/'I MCTOA JJid PCHICHUA 3adadyr; IMOHHMAHUC
N3Yy4YCHHUU TPUPOIAHBIX U 06H.[€CTB6HHBIX IMpoueCcCoOB U HBHGHHﬁ; YMCEHHUE pacIiio
MaTCMAaTUuK1 B UCKYCCTBC, YMCHUC ITPHUBOAUTH NPUMEPLI MATEMATUYCCKHUX OTKP

MaTeMaTUYeCKON HAyKH

HEPEYEHD 9JIEMEHTOB COIEPXKXAHUSA, IPOBEPAEMbIX HA EI'D

11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Yucna ¥ BEIYUCICHUS

1.1

HarypanpHbie u nenpie uncina. [Ipu3Haky 1eIMMOCTH LENbIX YACEIT




1.2

Pammonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIE IPOOH, TPOIICHTHI, OECKOHEUHBIE TTEPHO,

1.3 ApudmMeTHaecKrii KOpeHb HATYPaILHOU cTeneHu. [[efcTBUS ¢ apudMeTHIeCKUMHU KOPHIMH Ha
1.4 Crenens ¢ LenbIM nokasareneM. CTENeHb ¢ palliOHAJIBHBIM N0Ka3aresneM. CBONCTBA CTENIEHU
1.5 CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIIO
1.6 Jlorapu¢m uncna. Jlecatnynbie U HaTypaibHbIE JIOTapUPMBI
17 JeiicTBuTensHble yucia. ApudmMernueckue onepanuy ¢ JeHCTBUTENBHBIMU yuciamu. Ilp
. IpaBUiIa OKPYIIICHHsI, IPUKUJIKA U OLIEHKA pe3ysibTaTa BEIYUCICHUH
1.8 [IpeoOpazoBanue BeIpaKCHHI
1.9 KomruiekcHsie uncna
2 VYpaBHEHHS 1 HEPABESHCTBA
2.1 I{enpie 1 1poOHO-palMOHATIBLHBIC YPaBHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
23 TpuroHomeTpuyeckue ypaBHEHUs
2.4 [TokazarenbHbIe U TIOTapuPMUIECKUE YPaBHEHUS
2.5 [enble 1 IpoOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPaBEHCTBA
2.7 [Toka3arenbHble U Jorapu(pMUIEecKre HEpaBEHCTBA
2.8 TpuroHomeTpudeckre HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucteMbl JUHEHHBIX YpaBHEHUH. Onpenenurenb MaTpULbl
3 OyHKIMH U TpaduKu
31 Oyukiyst, crnocodsl 3aganus Gynkuuu. ['paduk ¢pyHkuuu. Bzaumuo obparusie pynkunu. YEr
' [Tepuonnueckue QpyHKIUH
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymu ¢ysknuun. IIpome
3.2 [TpomexxyTkM MOHOTOHHOCTH (DyHKIMH. MakcumMyMbl U MUHUMYMBbI (pyHKImu. Hanbombiiee
(bYHKIMHT Ha TIPOMEXKYTKE
13 Crenennasi GyHKIHS ¢ HaTypaJbHBIM U IEJBIM TOKa3areneM. E€ coiicTBa u rpaduk. Croii
. CTETIeHU
34 Tpuronomerpudeckue GpyHKIIMU, X CBONCTBA U rpaduKu
3.5 [TokazatenbHas U Torapupmuueckas QyHKINUU, X CBOMCTBA U TrpaduKku
3.6 Touxu pa3pbiBa. AcuMnToTh rpadukoB GpyHkuid. CBOMCTBA (PyHKIHMA, HEPEPHIBHBIX Ha OTpe
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TOCIEI0BAaTENbHOCTEH




3.8

Apudmernueckas u reomerpudeckas nporpeccuu. opmysa cI0XKHBIX MPOLIEHTOB

4 Hauana MmatemaTudeckoro aHanusa
4.1 [TpousBoanas dynkiuu. [Ipon3BoaHbIe dMeMeHTapHBIX QYHKIUI
47 [TpumeHeHne TPOM3BOIHOM K UCCIEeNOBaHUIO (DYHKIIMI Ha MOHOTOHHOCTh U dKcTpeMyMbl. Ha
' HAaWMEHBIIIETO 3HaYeHUST (DYHKIIMHA Ha OTPE3KE
43 [TepBooOpaznas. Muaterpan
5 MHoecTBa U JIOTUKa
5.1 MHoXxecTBO, onepaluu HaJ MHOKeCTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BepositHOCTB M cTarucTrka
6.1 OmnucarenpHast CTAaTUCTHKA
6.2 BepostHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ MJIOCKOCTH B MTPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tesa 1 TOBEPXHOCTH BpalIEHUS
7.5 Koopaunats! 1 BEKTOpbI

YYEBHO-METOAWYECKOE OBECINIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

» Maremaruka. ['eometpust; yrnyonenHoe oOyuenue, 10 knacc/ Mepansk AT,

Homuposckuii [I.A., [TonsaxoB B.M.; nox penakuueit [Togonsckoro B.E.,

OOGI111eCTBO € OIPaHUYCHHON OTBETCTBEHHOCTHIO M31aTenbCKuii EHTP

«BEHTAHA-TPA®»; Axkuronepuoe o6miectBo «M3narensctBo «IIpocsemnienue»

* Maremaruka. ['eomerpusi; yrimyOnennoe oodyuenue, 11 kinacc/ Mepsnsk A.L,

Homuposckuit [I.A., [TomsaxoB B.M.; mox penakuuen [logonsckoro B.E.,



OOG111eCTBO ¢ OIrPaHUYEHHON OTBETCTBEHHOCTHIO M31aTenbCKuil IEHTP

«BEHTAHA-TPA®»; AxkuronepHoe o6miectBo «M3narensctBo «IIpocsernienue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

b.I"3uB"3anauu o reometpuu 7-11kmnaccer"Mocksa"lIpocsemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/:https://uchi.ru/teachers/lk/main
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