MUWHUCTEPCTBO MIPOCBEIMIEHUA POCCUVICKOM ®EJIEPAIIIN

MBOY "lllekoaaunckas COLI "

PACCMOTPEHA COTI'JTACOBAHA o YTBEPXXJ/IEHA
IIIMO yuwureneit # 3

€CTECTBEHHO-HAYYHOTO
[UKJIa

KOBEO. A by nercHoBa H.O.
) \ T bpuKas No/66 ot «29»
ITporokoin 1 ot «29» aBrycra ey, dgpycra V2025 .

Hosuxkosa O.A
2025 r.

PABOYASI TIPOTPAMMA
(ID 9782834)

yueOHOro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHD)

st ooyuatomuxcst 10 — 11 xkmaccos

n. lexonaunao, 2025



MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHus, TaK KaK 00ECIEYMBACT BO3MOKHOCTh U3yUCHUS AUCIUTLIINH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMAaHUTApHOrO IUKIIA.
[TockonmbKy  JOrMYecKoe  MbIIUIeHHE,  (GopMuUpyeMoe TpH  HU3YYEHUU
00yYaronMMuUCsl MOHATUHHBIX OCHOB I'€OMETPHHM, IMPHU JI0KA3aTEIHCTBE TEOPEM M
MOCTPOCHUU IIETOYKHU JIOTUUYECKUX YTBEPXKICHUM MPU PEIICHUH FeOMETPUUYECKUX
3a/lady, YMEHHE BBIJIBUTaTh W ONPOBEpPraTh TUIMOTE3bl HEMOCPEIACTBEHHO
UCIIOIB3YIOTCSL MIPU PEIICHUHU 3aJl1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
dbusnyueckux 3amay.

[lens ocBoeHuUst mporpaMmMbl yueObHoro Kypca «l'eomeTpus» Ha yriyoaéHHOM
YPOBHE — pa3BUTUE WHAMBUIYAIbHBIX CIIOCOOHOCTEH OOyYaromuxcs MOpu
U3YYEHUU T€OMETPUH, KaK COCTABIIAIONICH MpeaIMeTHON obnactu «MaremaTuka u
nHpopMaTtrka»  4epe3  OOeCleYeHHE  BO3MOXXHOCTH  IPUHOOpETCHHS U
UCIIOJIb30BaHUsI OoJjiee TIyOOKMX TE€OMETPUYECKUX 3HAHWA U JEHCTBUM,
crenu@UUHBIX TEOMETPUHU, U HEOOXOIUMBIX JJI YCHEIIHOT0 MPOQECCHOHATLHOTO
00pa3oBaHusl, CBI3aHHOTO C UCIIOJIL30BaHUEM MATEMATHKH.

[TpuopuTeTHRIME 3aadyaMu Kypca TEOMETPpUM Ha YTIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISTFOTCSI:

paclIMpeHne NpeiCcTaBICHUs O T€OMETPUM KaK YaCTU MHUPOBOU KYJIbTYpHI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYIKAIOIIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIIMX MATEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBATh U M3y4aTh
pa3HbI€ SIBJIICHUS OKPY>KaIOIEro MUpa, 3HaHUE MOHIATUIHHOTO anmnapara no paszeny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUu;

dbopMupoBaHHe  yYMEHHMS  BJaJleTb  OCHOBHBIMM  TIOHSTHUSAMH O
MIPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE HMX TPUMEHSTh, YMEHHS JOKa3bIBaTh TECOPEMbI M HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHUpoOBaHUE YMEHHS PACIlO3HABATh HA YEPTEkKax, MOACISIX U B pealbHOM
MUpE MHOTOTPaHHUKU M Teja BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKHUE
MOJIEINH;

dbopMHupoBaHE MOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHuil, (OpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHEe YMEHHS BJAJ€Th METOJIaMH JOKAa3aTeJIbCTB W aJrOPUTMOB
pelIieHus, YMEHUs UX HPUMEHSTh, MPOBOAUTH JIOKA3aTEIbHbIC PACCYXKICHUS B
XOJI€ PEILECHUS CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEJACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKH B TIPOBEJICHUN
JEAYKTUBHBIX PacCy KJICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yuYaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, HCCJIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTHU MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (PyHKIIMOHATBLHONH TPAaMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaJIbHBIX KU3HEHHBIX CUTYalMSX U MPU U3YUYCHUH JIPYTHUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATbHBIX CUTYyallUi, HCCIEIOBAaHHS MOCTPOEHHBIX MOJIEIIEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUSAMU y4eOHOTro Kypca «['eomerpus» B
10-11 «xknaccax sBusworcs: «lIpsiMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YIIIYOJEHHOM ypOBHE OOyYEeHHUS B
10—-11 xmaccax, OTHOCHUTCSI KO BCEM COJIEPKATEIHHBIM JIMHUSAM YIeOHOTO Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pachnpelnensercss He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM oOydenus. ConepxkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHust DenepanbHON padouei
porpaMMbl, pacrpeiei€éHHbIM 0 rojaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHUMIIMAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaivuch  HEOJHOKpPATHO. ITO  TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
reOMETPUUYECKUMHU MOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJII0/IEHHEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O00yYaromMXCs, paCIIUPss U yriIyOsis
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycioBus anig  auddepeHumanyii  oOydeHHs,  HOCTPOCHUS
WHJVMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOrpamMmMm, oOOecneyuTh YriayOJaéHHOe
M3YUYEHHUE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTHh OOYYAIOIMUXCA K TMPOAODKCHUIO H3YYEHUS MAaTEMaTUKH C
y4u€ToM BBIOOpa Oyaymiel mpodeccuu, obecrneurmBas IMPEEMCTBEHHOCTb MEXKTY
001muM 1 mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 4gaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEZeN).



COJEPXAHME OBYUYEHUA
10 KVIACC

IIpsimble H VIOCKOCTH B IMIPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOEHHUU CTEPEOMETPHUMU:
aAKCHOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IMPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuleJibHble M CKpeluBaromuecss npsimele. [IpU3HakuM CKpenMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B IMIPOCTPAHCTBE: NapalIeIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSMBIX, TAPAJUIEIBHOCTD IPAMON
U 1iockoctu. [lapannenbHoe M LIEHTpaJlbHOE NPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OcCHOBHbIE CBONCTBa MapajlIeNbHOIO NPOEKTUpOBaHuUs. IM300pakeHue
buryp B mapajyuiesibHONW MPOEKUHUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXKIy NPSAMBIMU B IIPOCTPAHCTBE. [lapayienbHOCTh IUIOCKOCTEN: MapajuieIbHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeabHbIX IJIOCKOCTEM. [Ipocreimmue
IPOCTPAHCTBEHHblE (QUIYypbl Ha IUIOCKOCTH: TETpajap, HNapajuleJenumnen,
IIOCTPOCHUE CCUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIICHIUKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJIICIABHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOW M INIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHUE
OT mpsAMOM A0  IJIOCKOCTH,  MpoeKnuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPHU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
Iockocter. Teopema 0 TpEX NeprIeHIUKYIIApax.

VYribl B INPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IIOCKOCTBIO, IBYI'PaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYI'PAHHOIO yriya. TpEXrpaHHbI U MHOTOI'PaHHbIE YTJIbL.
CBOWCTBa IUIOCKHX YIJIOB MHOrOrpaHHoro yria. CBOWCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHOrorpaHHuKu

Buapsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasi U MOJHAS MOBEPXHOCTb IPU3MBI.
[Tapamenenunen, NOpsSMOYIOJIBHBIM — HapajulesienuIe]] W €ro  CBOMCTBA.
Kparyaiine 1yTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpancTBenHass Teopema Iludaropa. Ilupamupa: n-yroiapHas nOUpamMuia,
npaBwibHas W ycedy€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
NPaBWJIBHOW mupamuzbl. lIpaBuiabHbBIE MHOTOIpaHHUKH: IIPaBHJIbHAS IIpU3Ma U



IIPpaBUWIbHAS [HUPAMUJA, [PABUAJIbBHAS TPEYrOjbHAS MNHUPAMUIA W MPABUIIbHBIN
TeTpadip, KyO. IlpencraBieHve o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

Bbluucnenue 3JI€MEHTOB MHOIOTPaHHUKOB: pEOpa, [AMAaroHayd, YIJIbL
[Tnomanes OOKOBOW IMOBEPXHOCTH W IOJHOM MOBEPXHOCTH NPSIMOM IPU3MBIL,
IIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TMPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH MPABUIBHOW MUpaMUIbI,
TEOpeMa O IUIOIIAANA YCEYEHHON MUPaAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  IIPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOIOTPaHHUKE: CHUMMETPUs
napajuieliennuneaa, CUMMETPHUS MPABWIbHBIX MPHU3M, CUMMETpPUS NPABUIIBHOU
MAPaAMHUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTODP, JIMHA HEHYJEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[elCTBUSI C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[lonaTne KOMIUTaHApHBIE BEKTOPHL. [Ipu3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3oKEHUMM BEKTOpa II0  TPEM
HEKOMIUIaHAapHbIM  BeKTopaMm. lIpsimoyronbHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa M
KOOpAMHATAMHA TOYEK. YTOJI MEXIy BekTopamu. CKalsipHOE MPOU3BEINCHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTus: 1MIMHAPUYECKAss TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, OOpa3ymINWe TMOBEpXHOCTEH. Tena BpalmieHUs:
UWIMHAP, KOHYC, YyCEUYEHHBIA KOHYC, cdepa, map. BzaummHoe pacnonoxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHusl Ha IUIOCKOCTH. Pa3BépTka muimHapa U KoHyca. Cummerpus cdepsl U
nrapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Teil. Teopema 00 o00BéME
NpsSIMOYTOJLHOTO Tapajuienenunena u ciaefactsus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IMINHAPA, MUpaMHUIbl 1 KoHyca. O0bEM mapa u mapoBOro
CErMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
IUIMHpP, OMHCaHHAas okojo wwiuHapa. Ilepeceuenne chepsl u mapa ¢
wiockocThio. Kacanme mapa u chepsl mnockocThio. [loHsSTHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAHHUK WJIH TEJIO
BpaLICHUA.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHyca, IJomaas chepbl U e€ dacteil.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMANCH TMOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpasoBanue mogoOusi, romoTeTHs. Pemienue 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUS TUIUHIpPA
(mapayyienbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuiesibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUECHHU 1apa, METOIbI TOCTPOEHUS
CEYEHMIl: METOJ| CIEA0B, METOJl BHYTPEHHErO0 IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauuy HaJx BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBA BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cuUcTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. Pasioxenue BeKkTopa
no 6asucy. KoopamHaTHO-BEKTOPHBIA METOJl NPHU PEIICHHUH TI'E€OMETPUUYECKHUX
3a/1a4.

JBUKEeHUN B IPOCTPAHCTBE

JBixxenus: mpoctpanctBa. OToOpaxkenus. J[BUKEHUS W PaBEHCTBO (QUryp.
OO6mme cBoiicTBa JBW)KCHUH. BuIbl JIBWKEHUN: TapauIebHBIM IEPEHOC,
LEHTpaJbHas CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT IMPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BOCIIMTaHHE:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Je€Ha  POCCHMCKOro  00IlecTBa,  NpPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeayp TPaKIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUE
B3aMMOJICCTBOBAaTh C COLMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBMM C HX
GyHKIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW HMIEHTUYHOCTH, YBAXKEHUS K
IIPOLIJIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHKH, IEHHOCTHOE OTHOLICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUHMCKOM MaT€MaTUYE€CKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIXKEHHM B APYrMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUKCKOr0 Hapoia, CPOPMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, dTUYECKOTO ITOBEIEHMS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH M JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOTO OyAyLIErO;

4) 3cTeTM4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOWIEHUWE K MHpPY, BKIIOYAS OJCTETHKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEHICHHUH, pacCy ICHHUMN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh, yMEHHUS MPUMEHSATH MaTeMAaTHYeCKHEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE MUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (Gu3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN NESATENBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYAOIIOOUs, HHTEpPEC K
paznuyHbiM  cpepaMm  NMPOPECCHOHAIBHONW  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTéMaTH4ecKoMy  OOpa3oBaHUIO U



caMO0Opa30BaHUI0 Ha TMPOTSXKEHUU BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUHU ITPAKTUYECKHX 33/1a4 MaTEMaTUYECKON HaIIPABJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKON  KyJNbTYypbl, TOHMMAaHUE BIIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHHUE IPUPOJHON M COLUAIBHOU
Cpelibl, 0OCO3HaHHE T100aTbHOI0 XapaKTepa SKOJIOrMUEeCKUX MPo0IeM, OpHUEeHTaLUs
Ha [PUMEHEHME MaTeMaTHMYeCKUX 3HAHMW /I pelleHust 3ajad B olnactu
OKpY>Karolllel cpenpbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN IS OKPY KAIOIIEW CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOILECTBEHHOM  NIPAaKTHKH, IOHMMAHHE
MaTE€MaTUYeCKOM HayKH Kak cdepbl UYeJOBEYECKON AesTeNbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHUS LMBUJIM3ALMH, OBJAJACHHUE S3BbIKOM
MaTE€MaTUKM M MaTE€MaTU4YeCKOM KyJIbTYpOH KaK CpEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO U HCCIEIOBATENbCKYIO JEATEIBHOCTD
WHIMBUYaJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3zoBble 1ornyeckue aAeicTBU:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TOHATHAMHU, (OPMYIHPOBATH
OTIpeJIeIICHUS TIOHATHI, yCTAaHABINBAThH CYIIECTBCHHBIN MPU3HAK KIIacCU(PUKAIINH,
OCHOBaHWUS JJIs1 0000IICHHS ¥ CPAaBHECHHSI, KPUTEPUU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh M  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U O0IIKE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSAX, MpPEIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIHHO JIOKA3aTEIhCTBA MATEMATHUYCCKUX YTBEPIKICHUN
(psiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAINIO, TIPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CMoco0 perieHus ydeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMIIMHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTelbcKne 1eiicTBUS:



WCIIOJIb30BaTh BOIPOCHl KAaK MCCIENOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBIICHUSIMHU, IPOIIECCAMHU;

CaMOCTOSITeNIbHO (DOopMyIMpoBaTh 00OOIIEHUSI W BBIBOABI MO pe3yJbTaTaMm
MPOBENCHHOTO  HAOMIONCHMS, WCCIIENOBAaHUS, OIICHUBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpPOIeCcCa, a TaKXKE BBIIBUTATH
NIPE/IIOJIOKEHHUS O €0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIISATH JAeUIIUTHI HHPOpPMAIUH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JJIs pEIICHUS 3a/1a4H;

BbIOMpaTh WH(OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJM3UPOBATH,
CHUCTEMAaTHU3MPOBAaTh M HWHTEPIPETUPOBATh WH(OpPMAIMIO pA3IMYHBIX BUIOB W
dbopM mpeACTaBICHUS;

CTPYKTYpUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH HaIEKHOCTD uHpOpMaIUU 1o CaMOCTOSITEITLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBbIEe YHHUBeEpPCAJIbHbIE YUeOHbIe TelCTBHS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3pCHUS B
YCTHBIX U MHCHMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS IO XOJYy PEIICHUS 3aJadH,
KOMMEHTHPOBATD MMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
npoOeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE HA TIOWCK
pEILIeHUs, COIMOCTAaBJATh CBOM CYXIEHHUS C CYXKICHUSMH JPYyTHMX Y4YaCTHHUKOB
Jajgora, oOHApYKUBAaTh Pa3lIMuMe M CXOJICTBO IO3WIMH, B KOPPEKTHOH (opme
bopMyJIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

NPEACTaBIATh PE3YIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEIOBaHMUsI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3ajad
MPE3CHTAIMN U OCOOCHHOCTEH ayAUTOPHH.

PerJIHTl/IBHbIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IH2



COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pEelIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENLHON  pedJieKkcuu KaKk  OCO3HAHUS
COBEPIIIAEMbIX JCHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BIIAJICTh
croco0aMy CaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYECKOM 3a]1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJEHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTIOKCHUS WIIH HEIOCTHIKCHUS PE3YJIbTATOB JICSITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATeJILHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW UM MHAUBUIAYAJTBLHON
paboThl TpHU pEHICHWM YYEOHBIX 3a7a4, MPUHUMATH I1IeJb COBMECTHOM
NEeSATETHHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOTHI, pacmpeneisiTh
BUIBI pabOT, MTOTOBApWBATHCS, OOCYXHAaTh MPOIECC W Pe3ydbTaT paboTHI,
000011aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0O0CykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBIIOJHATH CBOK YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4WICHAMH KOMAaHIbI, OIICHUBATH
KauyeCTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUS.

MNPEIAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOydarouiuiicst Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSMH CTEPECOMETPUU TIPHU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMATUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIIEJCTBUSI U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKEHHE MPSAMBIX B IPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEHW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXJAY MPSMBIMH B MPOCTPAHCTBE, MEXIy HPsIMON U
MJI0CKOCTBIO;

e CBOOOJIHO ONIEPUPOBATH MOHSATUAMH, CBA3aHHBIMU C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpHU3Ma,
nupamuza, NpsSMOYyTOJIbHBIN Mapaiesenumnes], Kyo);

e KiJaccupuIMpOBaTH  MHOTOTPAHHUKHM, BBIOMpas  OCHOBaHUS  JUIs
KJIacCU(DUKAIUH;

e CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C  CE€YEHHUEM
MHOT'OTPAHHUKOB TJIOCKOCTBIO;

e BBINOJIHATH napajiesibHOE, LEHTPaJIbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA TUIOCKOCTh, BBIMOJHATH U300pakeHUst HUTYp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSIThH
(BBIHOCHBIE) IJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCISATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (MpU3Ma,
nupamuza), FeOMETPUYECKUX TEJI ¢ IPUMEHEHUEM (HOPMYJT;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CAMMETPHSI B MPOCTPAHCTBE, IICHTP,
OCb M IUIOCKOCTh CHMMETPHUM, LIEHTP, OCh M IUIOCKOCTbh CHMMETPUU
Quryps;

e CBOOOJHO ONEPUPOBATH IOHATHUAMH, COOTBETCTBYIOILMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJl BEKTOPAMH;

e pewmarh 3aJaud Ha J0KAa3aTEJIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U
HaXO0XXJICHUE TECOMETPUYECKUX BEIMYUH, MPUMEHSISI U3BECTHBIC METOJbI
[IpU PEIICHUN MaTEeMaTUYECKUX 3aad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MPEeACTABICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH I[OJYYECHHBIE 3HAHUSA HA INPAKTUKE: CpaBHUBaTh U
aHAJTU3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
npolecce IOMCKA pelleHUusT MaTeMaTU4YecKd  CcQOpMyJIHMpPOBAHHON
npoOJieMbl, MOAECIUPOBATh pPEAIbHBIE CHUTYallMM Ha S3bIKE T'€OMETPHUH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C UCIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUN U TeopeM, ammapara ajareOpbl, peliath MPaKTUYECKUe 3aaud,
CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPUUYECKUX BEIUYHH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTamaxX Pa3BUTHS TC€OMETPUU Kak
COCTaBHOM yacTu GyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K kxoniy 11 kiacca oOyJaronuicst Hay4YuTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHJIPUYIECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
MOJTyYEHUS;

OTIEpUPOBATH MOHSATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI OJYUYECHHUSI TEJl BpaIlCHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIOJIONKEHUE CPEPhI U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJI BPAICHHUS,
r€OMETPUYECKUX TeJl C TpUMEHEHUuEM (HopmyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C KOMOMHAIIMSIMHU Tel
BpalliecHUs 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpAaIICHMUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
IMOTIOOHBIX TEI;

n300pakaTh u3y4daembie (UTYpHI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YePTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TeJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaThL HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOTHO OTMIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATDH OIEpaIMy Ha/l BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPJIMHAT;
periaTh TEOMETPUYECKUE 3a7a4l Ha BBIUUCICHHUE YTJIOB MEXAY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUHMCIICHHE PACCTOSIHUM OT TOYKU /O IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHITHUSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAaHHUKOB W TENl BpalleHUs IMpU
[IapajuIeIbHOM  NEPEHOCE, LEHTPAIBbHOM CUMMETPHUH, 3€PKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus mo100us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB U TE€J BPAIICHUS: CEYEHUS LIMJIMHIpA
(mapayuienTbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (TapajuiesibHbIe
OCHOBAHMIO U MPOXOSALIME YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IIOCTPOEHUS CEYEHHI: METOJ CIEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHHUS, METO/ IIEPEHOCA CEKYIIEeH MIIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TeoMeTpuueckre (HakThl JJIi PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIaralliuX HECKOJIBKO IIaroB PpELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelmarh 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0X/JCHUE T€OMETPUUECKUX BEINYMH;

IIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIN3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYALMU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOpPEMBbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTh4ecku  cHOpPMYJIMpPOBAaHHOM  MPOOJEMBI,  MOJAEIHUPOBAThH
pealibHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHH UM TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
Hax0XJICHUEM T€OMETPUUYECKUX BEJINYUH,;

MMETh TpEACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM YacTu yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

Baenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIx B
MIPOCTPAHCTBE

[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

[leprieHANKYISPHOCTD NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

VYTiasl ¥ paccTosTHUA
MHororpanHuku
BekTopsl B mpocTpaHcTBE

[ToBTOpeHmEe, 0000IIEHNE U CHCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

23

25

16

12

102

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(uu¢possbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Ne i/

AHanuTtHueckas reoMEeTpus

[ToBTOpeHnue, 0600IICHNE 1
cUcTeMaTU3allis 3HaHUI

OO0BEM MHOTOTpaHHUKA
Tena BpaieHus

[Tnomaan mOBEpXHOCTH U OOBEMBI
KPYTJIBIX TEI

JIBH>KEHUSA

[ToBTOpenue, 0600IIeHNE 1
cUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uugposbie)
o0pa3oBaTte/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne
wn Tema ypoka

OcHOBHBIE TIpaBUIIa U300paKEHHS Ha
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsATus crepeoMeTpun: TOUKa,
npsimMasi, II0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300paKEHHS Ha
PHUCYHKE INIOCKOCTH, TapaJlIeIbHBIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTua: nepecekaromuecs
IIJIOCKOCTH, NEPECEKAOLINECS IIpsiMast
U TUIOCKOCTB; IOJIyIIPOCTPAHCTBO

[Tonsarus: IepeceKaromuecs
IIJIOCKOCTH, IICPECCKAOIMUECCA MTpAMan
U MJIOCKOCTD, MOJYIIPOCTPAHCTBO

MHoTOrpaHHHUKH, N300paKEeHNE
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIMIHNX 00BEKTOB

MHororpaHHUKH, U300pakeHne
HPOCTEHIINX TPOCTPAHCTBEHHBIX

KoanuecTBo 4yacoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
H3YYeHUS

DJICKTPOHHBIE

uudposbie
o0pa3oBaTe/ibHbIE

pecypcebl

https://m.edsoo0.ru/588c¢85b2

https://m.edsoo.ru/ddcdafc2

https://m.edsoo.ru/eba83d84

https://m.edsoo.ru/76122161

https://m.edsoo.ru/db7fa53e

https://m.edsoo.ru/4284be8b




10

11

12

buryp, HECYIIECTBYIOIHNX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

cnenctBus u3 HuX. CriocoObl 3a1aHus

MPSIMBIX U TIJIOCKOCTEN B 1
npoctpancTBe. O603HaYEHUS TPSIMBIX

Y TUIOCKOCTEHN

N300paxkenue ceueHunii nupamuibl,

Ky0a U IPU3MBbI, KOTOPBIE TPOXOIAT

yepe3 ux péopa. M3obpaxenue

nepeceyeHusl MOTyYeHHBIX 1
IJI0CKOCTeN. PackpammBanue

MOCTPOEHHBIX CEUYEHUN pa3HbIMU

LBETaMHU

N300pakeHne CeUeHHI MTMPaMHUIbI,

Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT

yepe3 ux péopa. Mzobpaxenue

[EpPEeCEeUEHUS MOITYYEHHBIX 1
IJI0CKOCTEN. PackpammBanue

MOCTPOEHHBIX CEUEHUN Pa3HBIMU

1[BETaMU

N306paxkenune ceueHnii mupamMuibl,

Ky0a ¥ IPU3Mbl, KOTOPBIE IPOXOJISAT

yepe3 ux péopa. Mzobpaxenue 1
nepeceyeHus! MoTyYeHHbIX

miockocrel. PackpammuBanue

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24¢9d86

https://m.edsoo.ru/dbl1b7fd

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712¢c

https://m.edsoo.ru/b2618cce
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16

17

18

19

MOCTPOEHHBIX CEUEHUN Pa3HBIMU
[[BETaMU

N300pakenne ceueHnii mupamMuibl,
Ky0a 1 IpU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
niepeceueHsl MOJTyYeHHBIX
I0cKocTel. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU
[[BETAMHU

Merton crenoB A MOCTPOCHUS
CEeUeHUI

Meropn cie0B AJis IOCTPOEHUS
ceyeHuid. CBOMCTBA NlepecedeHU
IPSIMBIX U IJIOCKOCTEN

Mertoa cie10B Ui HOCTPOCHHUS
ceyeHuid. CBOMCTBA NlepecedeHU
IPSIMBIX U IJIOCKOCTEH

[TocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM ToukaM Ha p&Opax.
Co3naHue BBIHOCHBIX YepTexen u
3aIUCh IIAroB MOCTPOCHUS

[TocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Coznanue BBIHOCHBIX YepTekKel U
3aMmMch M1aroB MOCTPOCHUS

[TocTpoeHue ceueHnii B mupaMue,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aHue BEIHOCHBIX YEPTEkKEN U
3aMmMch MIaroB MOCTPOCHUS

https://m.edsoo.ru/9¢f3b9bf

https://m.edsoo.ru/1b2{91f7

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216¢e9

https://m.edsoo.ru/57¢2e351

https://m.edsoo.ru/4fcbfc2f
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22

23

24

25

26

[TocTpoeHue ceueHuil B MUpamMue,
KyOe 1o TpéM Toukam Ha péOpax.
Coznanue BBIHOCHBIX YepTekKeEN U
3aMMch M1aroB MOCTPOCHUS

[ToBTOpenue mnanumerpun: Teopema
0 MPOMOPIUOHATBHBIX OTPE3KaX. 1
[TogoGue TpeyroJbHUKOB

IToBropenue manumerpun: Teopema
Menenas. PacueTsl B ceueHHsAX Ha

BBIHOCHBIX UepTexax. Mcropus 1
pa3BUTHSA IJIAHUMETPUU U

CTEpEOMETPUN

Kourponsnaas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue npsiMplx B
npoctpasncTBe. CKpemmBarommecs
npsimele. [Ipusnaku
CKPEIIHBAIOIINXCS MPSMBIX.
[TapamnenbHbIe IPsSIMBIE B
IPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUY U
€UHCTBEHHOCTH IIPSIMOU
HapaJuIeIbHON TaHHOHM IPSIMOW,
MPOXOIAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JI)KAIIEH Ha
JaHHOU mpsimoit. JlemMma o
NEPECCUECHUH MapaJIEIbHBIX IPSIMBIX
IJIOCKOCTBIO

[TapamienbHOCTB TPEX NPSIMBIX. 1

https://m.edsoo.ru/c5abbc54

https://m.edsoo.ru/7d1fb4c8

https://m.edsoo.ru/c5a497c4

https://m.edsoo.ru/a6ae516e

https://m.edsoo.ru/cbfb4984

https://m.edsoo.ru/ac45fd6f

https://m.edsoo.ru/5al 1ad49
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32

Teopema o0 TpEX mapanneabHbIX
npsMbIX. Teopema o
CKPEIIHUBAIOIINUXCS MPSMBIX

[TapaiensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaUIeILHOTO
npoekTupoBanus. M3o0paxkenue
pasHbIX (GUTyp B mapaieabHON
MPOEKLIUU

[lenTpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEX1y TPSIMbIMU

3amauy Ha JJOKa3aTeabCTBO U
HCCIIeI0OBaHue, CBsI3aHHBIE C
PacCIOIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD IPSAMOMN U
IJIOCKOCTH B IpocTpaHcTse. IIpu3Hak
[apaJuIeIbHOCTH NPSMOU U
iockoctu. CBOMCTBA
NapaJUIEIbHOCTH NPSMOU U
IUIOCKOCTH

I'eomerpuueckue 3agaumn Ha
BBIUMCJIEHHUE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C MAPAJIJIEIIbHOCTHIO
IPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue cedeHus, IPOXOAAIIETO
yepes JaHHYIO NMPSAMYIO Ha YEPTEXE U
MapajuiebHOTO JPYTrOr MPSIMO.

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7cadfa2f

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaff1
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36

37

38

39

Pacuét oTHOIICHUH

[TapamienbHas npoekuus,
IPUMEHEHNUE I IOCTPOEHUs
CeYeHUH KyOa U nmapajuiesenunenaa.
CaoiicTBa napajienenuneaa u
MPU3MBI

[TapasienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH IBYX
IJIOCKOCTEN

Teopema o napayIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE
MIPUHAJIECKALLYIO TaHHOW MIOCKOCTH
U CIIE[ICTBUS U3 HEE

CaolicTBa napasuieabHbIX
IIJIOCKOCTEN: O MapajuIeIbHOCTH
MMPAMBIX IICPECCUCHUA TIPU
MEPCCCUCHNU NBYX MapalJICIIbHBIX
IJIOCKOCTEN TpEThen

CaolicTBa napasuieabHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapaJuICIbHBIX IIPSIMBIX,
3aKITIOYEHHBIX MEXKITY
NapaJuIeIbHBIMU IUNIOCKOCTSAMM; O
IIEPECEYECHUH NPSAMOU C ABYMS
[apaJuIeIbHBIMU IVIOCKOCTSIMU

[ToBTopenue: Teopema [ugaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS

https://m.edsoo.ru/ac13686d

https://m.eds00.ru/b936e¢992

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6¢c42af37

https://m.edsoo.ru/e157c6f7

https://m.edsoo.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7c
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45
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47

48

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U MPsIMOYTOJILHOTO
napajuiejaenumnena

Boruncnenue niauH oTpe3KoB B KyOe u
PSIMOYTOJIBHOM Tapa’iesenure e

[IeprieHAMKYIAPHOCTH NPAMOU U
mockoctu. [Ipusnak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

[IeprieHAMKYIAPHOCTH NPAMOU U
mockocty. [Ipn3Hak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

Teopema 0 CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NMEPIEHAUKYISIPHON
K IJIOCKOCTH

[ImockocTy U NEepIeHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

IImockoctu n MNEPNCHAUKYJISIPHBIC UM
MIPpAMBbIC B MHOT'OI'paHHUKAX

[lepneHauKyIsp U HAKIOHHASA.
[TocTpoeHne nepneHauKyIspa u3
TOYKHU Ha IPSIMYIO
[leprieHauKyIsAp U HAKIOHHASL.
ITocTpoenne nepneHauKyIsipa u3
TOYKHU Ha IPSIMYIO

https://m.eds00.ru/99d56dab

https://m.edsoo.ru/5b1bb69d

https://m.edsoo.ru/5682d452

https://m.edsoo.ru/59fccc75

https://m.edsoo.ru/c93542b5

https://m.edsoo.ru/62fc55¢e3

https://m.edsoo.ru/76464a93

https://m.edsoo.ru/818779¢7

https://m.edsoo.ru/b9366929
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52

53

54

55

56

57

58

59

Teopema o TpEX nepneHANKYIApax
(npsimast u oOpaTHas)

Teopema 0 TpEX NEpPHEHAUKYIISIPAX
(npsimas u oOpaTHast)

YT0a MeXIy CKpeIIMBAIOIIMMHUCS
IPSIMBIMU

[Touck nepneHANKYISPHBIX MPSAMBIX C

IIOMOUIBIO NEPIEHIUKYIIIPHBIX
IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceyenwuii kyba, MPU3MBI,
IIPABWJIBHOM NMUPaMUIBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceueHuit Kyba, MPU3MBI,
IIPABWJIBHOM NMUPaMUBI C TIOMOIIBIO
OpPTOTOHAJILHOU MTPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO TUIOCKOCTH.
[ImockocTn cumMeTpuii B
MHOTOTpaHHHUKaX

[Ipu3Hak nepneHIuKyIsIpHOCTH
IIPSIMOM U INIOCKOCTH KaK CJIEICTBHE
CUMMETPUHU

[IpaBunbHBIE MHOIOIPAHHUKH.
Pacuér paccTostHUI OT TOYKH 10
IJIOCKOCTH

[IpaBUsIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosHuii OT TOYKH 10

https://m.edsoo.ru/13ca2779

https://m.edsoo.ru/7e55435¢

https://m.edsoo.ru/4d5fb41d

https://m.edsoo.ru/9eceb7da

https://m.edsoo.ru/c82fe87¢

https://m.edsoo.ru/fc377¢c51

https://m.edsoo.ru/56c8faa4

https://m.edsoo.ru/bal7¢527

https://m.edsoo.ru/3b72c654

https://m.edsoo.ru/2ae86¢5b

https://m.edsoo.ru/b33d2119
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65

66

67

68

IIJIOCKOCTH

CriocoObl OMyCTHTh
NEePIEHANKYIISPBI: CHMMETPUs, CBUT
TOYKH I10 MApauIeIbHON IPAMOMN
CnBur no HenapauienbHON IPSIMOH,
MU3MEHEHUE PAaCCTOSIHUM

KoHnTtponbHas padota "B3anmuoe
pacroyioKeHue NpsiMbIX U
IJIOCKOCTEH B MpocTpaHcTBe"

[ToBTOpEHUE: Yroa Mex1y NpSIMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
IPOM3BOJILHOM TPEYTOJIbHUKE,
TEeOpeMa KOCHHYCOB

[ToBTOpEeHME: yroyi Mexay
CKPELIMBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMCTpI/I‘-IeCKI/Ie MCTOAbI
BBIYUCJICHUA yIJIa MCXKIY NPAMbIMU B
MHOTI'OIrpaHHHUKax

JByrpanubiii yroj. CBONCTBO
JUHEWHBIX YTIIOB IBYTPAHHOTO yTiia

[lepnenauKyJIApHBIE MITOCKOCTH.
CBoiicTBa B3aUMHO
NEePIEHANKYJSIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHauKyIsIpHOCTH
IUIOCKOCTEN; TeOpeEMa O MPSMON
IIEPECEUEHMs IBYX IUIOCKOCTEN

NEPIECHIUKYIIAPHBIX TPEThEN

https://m.edsoo.ru/cblbl37¢

https://m.edsoo.ru/2625aldb

https://m.edsoo.ru/b5bc8eec

https://m.edsoo.ru/6f93bcdf

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee

https://m.edsoo0.ru/3922fc23

https://m.edsoo.ru/6blaa76d

https://m.edsoo.ru/16¢95¢c3a
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72

73

74

75

76

IIJIOCKOCTH

[IpssMOYTOIBHBIN ITapaJUICIICIINIIE T
KyO; u3MepeHusi, CBoiicTBa
IPSAMOYTOJIBHOTO NIapajuIeICIUIe1a

Teopema o quaronanu
MPSIMOYTOJIBHOTO TIapajuieNienumnena u
CJIEJICTBUE U3 HEE

CrepeoMeTpHuuecKue U MPUKIIaTHbIE
3a/1a4yM, CBSI3aHHBIE CO B3aMMHBIM
PacToI0KEHUEM MPSAMBIX U
TUIOCKOCTH

[ToBTOpEHME: CKPEIINBAIOIIIHECS
npsIMbIe, TTApAJIJICITbHBIE TNIOCKOCTH B
CTaHJAPTHBIX MHOTOIPaHHHKAX

[Tapa nmapannenbHbIX JIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX,
paccTosIHUE MEXIY
CKPEIIHBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

PaccrosiHre OT TOUKH J10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 IIIOCKOCTH

Brruncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO TIEPIICHIUKYJIIPHON
IUIOCKOCTH

TpéxrpaHHblii yroJ, HEpaBEHCTBA ISt

TPEXTpaHHBIX YIioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87

https://m.edsoo.ru/6e119¢38

https://m.edsoo.ru/1144c¢324

https://m.edsoo.ru/cfca9ebf

https://m.edsoo.ru/b9a387¢c8

https://m.edsoo.ru/fc762dd4

https://m.edsoo.ru/6e34b31e
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82

&3

84

85

86

87
88
89
90

CHUHYCOB JJIsl TPEXTPAHHOTO yTIiia

DneMeHTHI ChEepUIECKO TeOMETPUH:
reoIe3nYeCKUe TUHUU Ha 3eMIIe

KonTtponbHas padota "YTib1 u
paccTosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3JeMeHTHI"

IIupamua. Bunsl nupamun.
[IpaBunpHas nupamuaa

[Tpusma. [Ipsmast u HaKIOHHAs
npusmsl. [IpaBunbHas nmpusma

[Ipssmoit napaienenunen,
IIPSIMOYTOJIBHBIN MapajuIeIeuIeT,
KyO

Beinykiibie MHOrorpanHuku. Teopema
Diinepa

Beinyknblie MHOrOrpanHuku. Teopema
Otinepa. IIpaBuibHbIE 1
MIOJIyIIPaBUJIbHBIE MHOTOTPaHHUKHU

KoHnTtponbHas pabota
"MHororpaHHuku"

[ToHsTHE BEKTOPA HA MJIOCKOCTH U B
IPOCTPAHCTBE

CyMMa BEKTOpoB
Pa3zHocTh BEKTOPOB
[IpaBuno napannenenunena

YMHOKEHUE BEKTOPA HA YUCIIO

—_— =

https://m.edsoo.ru/82ba2777

https://m.edsoo0.ru/69a7d942

https://m.edsoo.ru/dd1173e8

https://m.edsoo.ru/51{f5abc

https://m.edsoo.ru/68bb5bec

https://m.edsoo.ru/8515ba52

https://m.edso00.ru/86151552

https://m.edsoo.ru/624c65¢7

https://m.edsoo.ru/9ac392c8

https://m.edsoo.ru/b744c9ec

https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/dal62dbe
https://m.edsoo.ru/a8bSabla
https://m.edsoo.ru/2a5d2dcl
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94
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99

100
101

102

Paznoxenne BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJTHOM
TUTOCKOCTH

CkansipHO€ NMPOU3BEICHNE

Brruucnenue yriia MExXAy BEKTOpaMu
B IIPOCTPAHCTBC

[Ipocreiiue 3a7a4u ¢ BEKTOpaMu
[Ipocreitmue 3aga4u ¢ BEKTOpaMHU
[Ipocreiiue 3a7a4u ¢ BEKTOpaMu
[Ipocreitmue 3aga4u ¢ BEKTOpaMHU

O000111eHNE U CUCTEMATU3ALMS
3HAHUH

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUU

Hroroast KOHTpOJIbHAS paboTa
HroroBasi kKoHTpoOIbHAs paboTa

O0001EeHUE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.eds00.ru/92765464

https://m.edsoo.ru/fd6b44a5

https://m.edsoo.ru/e634d38a

https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226

https://m.edso0.ru/22247¢8¢

https://m.edsoo.ru/ebl6c61a

https://m.edsoo.ru/eca25dd6
https://m.edsoo.ru/13be7183

https://m.edso0.ru/c8863892




11 KVIACC

Ne
n/n

10

Tema ypoka

[ToBTOpenue Temsl "KoopanHatel
BEKTOPA Ha IUNIOCKOCTH U B
npocTpaHcTse"

[ToBTOpenue Tembl "CkansipHoe
MIPOU3BEJICHUE BEKTOPOB"
[ToBTOpenue tems! "Boruncienue
yTIja MKy BEKTOpaMH B
npocTpaHcTBe"

[ToBTOpEeHue Tems! "YpaBHeHME
IPSIMOM, IPOXOJAIIEN Yepe3 ABE
TOYKHU"

YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YpaBHEHHUE IUIOCKOCTH B OTPE3KaxX
VYpaBHEHHE MII0CKOCTH, HOPMaJlb,
yYpaBHEHHE IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeliHbIe HEPAaBEHCTBA, TUHEUHOE

IpOrpaMMUpPOBaHUE

JInneliHble HEPABEHCTBA, JINHEWUHOE

IpOTPaMMHUPOBaHUE

AHaIMTUYECKHE METO/IbI pacuéra
yIJia MEXAY NPSIMbIMU B

KoanuecTBo 4acos

Bcero

KonTpoJsbHble
padoThI

IIpakTHYecKue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHbIE

uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

https://m.edsoo.ru/c7ce9c2f

https://m.eds00.ru/49d29146

https://m.edsoo.ru/ecb2a824

https://m.edsoo.ru/7a5¢9713

https://m.edsoo.ru/24171bae

https://m.edsoo.ru/dec14c37

https://m.edsoo.ru/de683aaa

https://m.edsoo.ru/f72¢7fa9

https://m.edsoo.ru/d21cfbee

https://m.edsoo.ru/d1fa9d71
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14

15

16

17

18

19

20

21

22

MHOI'OI'paHHHUKaXx

AHaMTUYECKHE METO/IbI pacuéTa
yIJla MEeXIy IIOCKOCTSIMU B
MHOTOT'PaHHHKAX

dopmyiia pacCTOSHUS OT TOUKHU 10
IUIOCKOCTH B KOOpAMHATaX

Haxoxnenve paccToIHUI OT TOYKH
JI0 TUTOCKOCTH B Ky0e

Haxoxnenue paccTostHui OT TOUKHU
JI0 TUIOCKOCTH B MPABUIIbHOM
nupamMuie

KonTponbHas pabora
"AHnanuruueckas reometpus”
CeueHusi MHOTOTPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKH
CeueHust MHOTOTPAaHHUKOB: METO]1
CJIEeJI0B

CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MIJIOCKOCTH,
NepecevyeHus MPSIMbIX U TUIOCKOCTEH

[TapannensHbIe IPSIMbBIE U
TUIOCKOCTH: TIapasieIbHbIe CeUeHUs
[TapamenbHbIE IPSIMBIE U

MJIOCKOCTH: pacU€T OTHOLIECHUI

[TapamienbHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXAY
CKPELIUBAIOIIMMUCS IPSIMBIMU

[leprienauKynspHbIE NPSMBIE U

https://m.edsoo.ru/fe24d456

https://m.edsoo.ru/5b56823d

https://m.edsoo.ru/9ef42fa7

https://m.edsoo.ru/25bclef2

https://m.edsoo.ru/1f7ea33f

https://m.edsoo.ru/416bc79c¢

https://m.edsoo.ru/1273{fb9

https://m.edsoo.ru/a2cd38a4

https://m.edsoo.ru/e4b889fd

https://m.edsoo.ru/b12282ed

https://m.edsoo.ru/bd78ac3a

https://m.edsoo.ru/f767e¢671
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24

25

26

27

28

29

30

IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHHUKOB

[IepnieHauKynsIpHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TpeX
NEPIEHANKYIAPAX
[IeprieHauKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: BBIYNCIICHUS JUIVH B
MHOTOI'PAaHHHMKAX

[ToBTOpeHue: miomau
MHOTOYTOJLHUKOB, (POPMYIIBI JJIsI
Iomaiel, cooopakeHus moaoous

[ToBTOpeHue: miomau
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Ioniaiel, cooopakeHus moaoous

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JIJIS
iomiaiel, cooopakeHus moaoous

IInomanu ceuennii
MHOTOT'PAHHHUKOB: TIJIOIIAN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COoO0OpakeHHS TI0T00MS

ITmomanu ceuenui
MHOTOT'PAHHHUKOB: TIJIOIIAN
MMOBEPXHOCTEU, pa3pe3aHus Ha YacCTH,
COoO0OpakeHHS TI0T00MS

Konrtponsnas padora "I[loBTopenue:

https://m.eds00.ru/9392d44f

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

https://m.edsoo.ru/83b98d39

https://m.edsoo.ru/d2658ebd
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38

39

40

MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

00beM Tenra. O0beEM
pSIMOYTOJIBHOTO MapasuIesenuie/ia

3anayn 06 yaABOCHUU Ky0a, O
KBaJipaType Ky0a; 0 TPUCEKIIIH yria
CrepeomeTpruyecKHe 3a/1auu,
CBsI3aHHBIE ¢ 00BEMOM
IPSIMOYTOJIBHOTO TapasuieNenuneia

[puknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapajuIesenume/ia

O06BEM npsMON IPU3MBI

CrepeomeTpruyecKHe 3a/1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
IIPSMOU IPU3MBI

[Ipuknagnbie 3a1a4n, CBsI3aHHBIE C
00BEMOM MPSAMON TPU3MBI

Brrancnenue o06EMOB Te ¢
ITOMOUIBIO ONPEIEIEHHOTO
uHTerpana. O0bEM HaKIIOHHOU
TIPU3MBI

Brrunciienue 00bEMOB TeI C
ITOMOUIBIO ONPEIEIEHHOTO
uHTerpasia. O0bEM TUPAMHUTBI
dopmyna 00bEMaA TUPAMUIBI.
OTtHoleHNe 00bEMOB TUPAMU]T C
00IINM YTIIOM

https://m.edsoo.ru/826e23b

https://m.edsoo.ru/522e867¢

https://m.edsoo.ru/2667e6de

https://m.edsoo.ru/41398a71

https://m.edsoo.ru/ala4466b

https://m.edsoo.ru/lee258{4

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4de2e5ch

https://m.edsoo.ru/91672d2f
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dopmyna 00bEMaA TUPAMUIBIL.
OTtHO1IeHNEe 00HEMOB MTUPAMUJL C
00IINM YTIIOM

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE ¢ 00BLEMAMU HAKJIOHHOMN
TIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMAMU TUPAMHU/TBI

[IpuknanHelie 3a7a4u MO TEME
"OOBEMBI TEN'", CBSI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI
[IpuknagHbie 3a/1a4u 1O TEME
"O0BEMEBI TEN", CBA3aHHEIC C
00BEMOM MUPaMUIBI

[Ipumenenne 06bEMOB. Briuucnenue

PACCTOAHUA N0 IMIIOCKOCTH

KonTtponsHas padota "O0bEM
MHOTOTrpaHHHKaA"

[{unuHapryeckas MOBEPXHOCTb,
00pasyroIue MIIHHIPHIECKON
HOBEPXHOCTHU

Hunuuap. [psmoit kpyroBou
e Ap. [1nomans noBepxHoOCTH
LWINHpA

KoHnnyeckas noBepXHOCTD,
00pa3yroIme KOHUIeCKOM
noBepxHocTu. Konyc

Ceuenune KOHYCa IJIOCKOCTLIO,

https://m.edsoo.ru/5bcdeb66

https://m.edsoo.ru/cfbc984¢c

https://m.eds00.ru/95db2799

https://m.edsoo.ru/55d4f1b7

https://m.edsoo.ru/9d64515¢

https://m.edsoo.ru/4e19ecb6

https://m.edsoo.ru/db67181¢c

https://m.edsoo.ru/278d4dfd

https://m.edsoo.ru/f83ee683

https://m.edsoo.ru/bcdfefa6

https://m.edsoo.ru/2e5al1f29
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61

napajuieIbHOM MIIOCKOCTH
OCHOBaHUS

Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUYEHHBIX KOHYCOB

[Tnomaap 60KOBOM MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTU KOHYyCa

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTHU KOHYCa

CrepeomeTpuyuecKkue 3aj1auu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOEHUEM CEYEHUHN HUINHAPA,
KOHYyca

CrepeomeTpuyuecKue 3a1auu Ha
J0Ka3aT€jIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUHN HUINHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIC 3aJa4dM, CBA3aHHBIC C
NUWIMHAPOM

[MpuknaaHbie 3a1a4M, CBSI3aHHBIC C
IIJTHHPOM

Cdepa u map

IMepeceuenue cheps U mapa ¢
I0CKOCThIO. Kacanue mapa u
cepsl TNIOCKOCThI0. Bua u
n300paKkeHue mapa

[Tepecedenue chepsl U miapa ¢

ockocThio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n

https://m.edsoo.ru/475fea2¢c

https://m.edsoo.ru/9ac1444e

https://m.edsoo.ru/132513dd

https://m.edsoo.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

https://m.edsoo.ru/d2del3ca

https://m.edsoo.ru/3897dad5

https://m.edsoo.ru/fb7912b1

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147
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72

HN300paKeHHE mapa

VYpasnaenue chepsl. [Inomans cheps
U €€ yacreu

Cummetpus cdepsl U mapa

CrepeomMeTpriecKue 3a/1a4u Ha
JIOKa3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO chepoi U mapom,
MMOCTPOEHUEM MX CEUCHUH
IUIOCKOCTBIO

CrepeomMeTpriecKue 3a/1a4u Ha
JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
CBsI3aHHBIE CO chepoi U mapom,
MIOCTPOEHUEM MX CEUCHUH
IUIOCKOCTBIO

[IpukitagHele 3aqa4m, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCJIICHUSA B
OKPYKHOCTH, CTAHJJAPTHBIC TTOT00MS

Pazanunbie KoOMOMHAIIMK TENI
BpAIlleHUs] U MHOTOTPaHHUKOB

3amauu o Teme "Tena u
MMOBEPXHOCTHU BpalieHus"

3anauu o teme "Tena u
MOBEPXHOCTH BpaleHus"

KonTtponbhas padota "Tena u
MOBEPXHOCTHU BpauieHus"

O6nEm mumuHapa. Teopema 06

https://m.edso0.ru/2474b359

https://m.edsoo.ru/c23ec878

https://m.edsoo.ru/df97bd97

https://m.edsoo.ru/d324ea75

https://m.edsoo.ru/95a815fb

https://m.edsoo.ru/67dda7ee

https://m.edsoo.ru/44741417

https://m.edsoo.ru/7f99de3a

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/e8a54716

https://m.edsoo.ru/961d78a8
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00BbEME MPSMOTO MUITUHIPA

Brruncnenue o06EMOB Te ¢
ITOMOUIBIO ONPEIETIEHHOTO
uHTerpana. O0BEM KoHyca

ITmomanm OOKOBOI U ITOJIHON
MOBEPXHOCTU KOHYyCa

CrepeomeTpruyecKHe 3a/1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
UWIMHAPA, KOHyCca

[IpuknagHeie 3a1a4u MO TEME
"OOBEMBI U IIJIOIATN TIOBEPXHOCTEH

n

TCII

O0BEM mapa 1 mapoBOro CEKTOpa.
Teopema 06 06béme mapa. [1nomans
cheprl. CTepeoMeTprudeCcKUe 3a/1a4u,
CBSI3aHHBIE C BBEIYMCIEHUEM 00BEMOB
Iapa, IapoBOro CETMEHTa U
IIapPOBOTO CEKTOPA

[IpukiiagHblie 3a1a4u 10 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM MIapa U TUIOMIAIBI0 CHEpHI.
CoOTHOIICHUST MEKIY TUTOIIAISIMA
MOBEPXHOCTEN U 00BEMaMHU
IMOAOOHBIX TEN

[TomoOHBIE TeNIa B IPOCTPAHCTBE.
N3menenue 00bE€Ma npu mogo0ouu.
CrepeomMeTpruyeCcKHe 3a/1a4u,
CBSI3aHHBIE C BHIYHCIIEHUEM 00HEMOB
TEJI U IUIOIAZEH TOBEPXHOCTEN

https://m.edsoo.ru/8cf5adc?

https://m.edsoo.ru/172d4155

https://m.edsoo.ru/29beaf77

https://m.edsoo.ru/88d75145

https://m.edsoo.ru/e5667d27

https://m.edsoo.ru/5efcff8e

https://m.edsoo.ru/26¢cleada
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84

85

86

87

Kontponbnas padota "[lnomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX

TCJI

JIBM>KEHUS MPOCTPaHCTBA.
OrobOpaxenus. JIBuxeHus u
paBeHcTBO puryp. Obmue cBoricTBa
NBIDKECHUHU

Buabl n1BuKeHMI: TapauieIbHbII
MIEPEHOC, IEHTPAIIbHASI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT MPAMOM

[Ipeo6pazoBanus mogoous. [Ipsmas
u cepa Diinepa

I'eomeTpudeckue 3a1auu Ha
PUMEHEHHE TBHKECHHSI

KonTponpHas padora "BekTops! B
npocTpaHcTBe"

Ob6o6maromee nosropenue 11
MOHATHN U METOJI0B Kypca
reometpun 10—11 kmaccos,
CHUCTEeMaTH3alrs 3HAHUI:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TPOCTpaHCTBE"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucTemMaTu3alnus 3HaHuil: "BekTopsl
B MpocTpaHcTBe"

https://m.edsoo.ru/91¢c86412

https://m.edsoo.ru/e8d891e8

https://m.edsoo.ru/75255d4b

https://m.edsoo.ru/d168c275

https://m.edsoo.ru/1daa4342

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53{867

https://m.edsoo.ru/89b29¢3d
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91
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93
94

O6o06matomee moBTopenue 11
MOHATHI U METOJIOB Kypca
reometpun 10—11 kmaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl
B IIpOCTpaHcTBe"

O6o06matomee moBTopenue 11
MOHATHI U METOJIOB Kypca
reometpun 10—11 kmaccos,
cucreMarusanus 3HadHui: "Oo0beM
MHOTOTrpaHHHKaA"

O6o6matomee moBTopenue 11
MOHATHI U METOJIOB Kypca
reometpun 10—11 kmaccos,
cucreMarusanus 3HadHui: "Oo0beM
MHOTOTrpaHHHKaA"

O6o06matomee moBTopenue 11
MOHATHI U METOJIOB Kypca
reometpun 10—11 kmaccos,
cuctemaruzanus 3Hanuii: "[lnomanu
MIOBEPXHOCTH U 00BEMBI KPYTJIIBIX

TCJI

O6o06matomee moBTopenue 11
MOHSITUI U METOJIOB Kypca
reometpun 10—11 kmaccos,
cucrtemarusanus 3Hagui: "Ilmomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX

Tex"

Hrorosast kKoHTpoJbHAsA paboTa

Wrorosas koHTposibHas paboTa

https://m.edsoo.ru/71e€78941

https://m.edsoo.ru/25f8ecf8

https://m.eds00.ru/68371e98

https://m.eds00.ru/81595c6b

https://m.edsoo.ru/6d737c4c

https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9dal
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102

[ToBTOpEHME, 0000IICHUE U
CHUCTEMaTU3alus 3HaHuH

Wcropus pa3BuTHs CTEpEOMETPUN
KaK HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEpEOMETPUN
KAaK HayKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus crepeoMeTpun
KAaK HayKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTepeoMeTpun
KAK HayKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuUTHs CTEpEOMETpUN
KaK HayKH U e€ pojib B Pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hctopus pa3BUTUS CTEPEOMETPUN
KaK HayKH U e€ pojib B Pa3BUTHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHIA

HcTopust pa3BUTHSI CTEPEOMETPUHI

KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69¢e7¢c

https://m.edsoo.ru/2867b89¢

https://m.edsoo0.ru/43115873

https://m.edsoo.ru/4ccl17b3

https://m.edsoo.ru/28dd339¢

https://m.edsoo.ru/7df6b243

https://m.edsoo.ru/6ede9762
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KJIACC

Kon
NMPoOBEPSAEMOr0
pe3yJbTarTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOW NMPOrPaMMBbI CpeHero o01ero odpasoBanusi

I'eomerpus
OmnepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4

OnepupoBaTh NOHATHAMM: MNAPAJUICIBHOCTb U IMEPIEHAUKYISAPHOCTh
MPSIMBIX U IIJIOCKOCTEN

KrnaccudunupoBaTe B3aUMHOE PpacCIOIOKEHHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NMOHATUSAMM: JBYI'PAHHBIM yroJl, TPaHU [BYI'PAHHOIO YIJIA,
pedpo IBYrpaHHOIO yria, JUHEWHBIN yroa JBYTpaHHOIO yria, IpagaycHas
Mepa ABYTPAaHHOTO yria

OnepupoBaTh NOHATUSMHU: MHOTOIDAHHUK, BBIYKJIBIA W HEBBITYKJIBII
MHOT'OI'PaHHUK, JIEMEHTHI MHOIOI'PAHHUKA, IIPABUJIbHBIM MHOTOTPaHHUK

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpamMyaa, IMpU3Ma,
MPSIMOYTOJIBHBIN NapasuieNenune, Kyo)

KnaccupunupoBate ~ MHOIOIpaHHUKM,  BBIOMpasl ~ OCHOBaHUSA  JAJIs
KJ1acCU(pUKaLUU (BBIMYKJIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKH, MPAaBUIIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE MIPU3MBI, TapalJIeIeTUIIE Ib)

OHGpPIpOBaTB MOHATHUAMU: CCKYIIAA MITOCKOCTh, CCUCHUEC MHOT'OI'PAHHUKOB

OOBACHATD MPUHIUIBI TOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
METO/I CJIEJIOB

CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM CJICIOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEIKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTY:
BHJI CBEPXY, COOKY, CHU3Y

Pemarp 3amaun Ha HAXOXKIEHUE TE€OMETPHUECKUX BEJIMYMH IO OOpasiam
WM aldropuTMaM, NPUMEHSS H3BECTHbIE AHATUTUYECKUE METOJbl MpH
pelIeHUU  CTAaHJApPTHBIX MaTEeMaTUYeCKHX 3aJad Ha  BBIYHCIICHUE
pacCTOSTHUN MEXAy ABYMS TOYKAMH, OT TOYKHA JO TPSMOHM, OT TOYKHIIO
MJIOCKOCTH, MEXKTy CKPEIIUBAIOIIUMHUCS TPSIMBIMH

Pemrate 3amaun Ha HaXOXXICHHWE T'€OMETPUYECKUX BEIMYMH IO 0Opasuam
WM aIrOpuTMaM, IPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOIbI IIPU
pELIeHUN CTaHJAPTHBIX MAaTEMATHMYECKUX 3a]ad Ha BBIYMCIICHUE YTJIOB
MEXKIYy CKPEIIMBAIOIUMUCA NPAMBIMH, MEXKIY NPSIMOM M IUIOCKOCTBIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KIIACC

Kon
MpoBepPsieMoOro
pe3yabTara

6

6.1

6.2
6.3
6.4

6.5

6.6

MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnare 00bEMBI U IIIOIMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
nUpaMyuzia) ¢ TMpUMEHEHHEM (OpMyJl, BBIUMCIATH COOTHOLICHUS MEXKIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMH TOJOOHBIX MHOTOTPaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CHUMMCETPHUA B IIPOCTPAHCTBE, LCHTP, OChb U
IIOCKOCTh CUMMCTPUH, HEHTP, OChb U IINIIOCKOCTh CUMMCTPHUU (I)I/Il"ypbl

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HMH(POpPMAIHIO O
MIPOCTPAHCTBEHHBIX TeOMeTpudeckux ¢urypax, TMpeAcTaBIEeHHYIO Ha
YyepTexkax U pUCyHKax

[TpumensTh TeoMeTpudeckue (aKThl IS PEMICHHS CTEPEOMETPHUYECKHX
3a/1a4, NPEIIONATalIuX HECKOIbKO IIAaroB pELIEHUs, €CIH YCIOBHS
IIPUMEHEHMS 3aJJaHbl B IBHOH (opme

IIpuMeHATH HpoCTEMIIME HNPOrPaMMHBIE CPEICTBA U BIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4

[IpuBomuTh MpUMEpbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
KU3HU, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh MOTyYEHHBIE 3HAHMUSI HA MPAKTHKE: aHATW3UPOBATH pPEabHBIC
CUTYaIlMH ¥ MPUMEHSTh U3yYCHHBIC TTOHSATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4eCcKu cOpMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha SI3bIKE T€OMETPUH, MCCIEA0BaTh IMOCTPOCHHBIE MOJENIU C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpEM, ammapaTa anreOpsl,
pemarh  MpakTUYeCKHe  3aJadyd,  CBA3aHHBIE C  HAXOXJICHHUEM
r€OMETPUUYECKUX BETUYNH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeIbHOW NMPOrPaMMBbI CpeHero o01ero odpasoBanusi

I'eomerpus

OnepupoBaTh MOHATHAMU: LMIMHIpUYECKas MOBEPXHOCTh, OOpasylolue
WINHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasylomye KOHUYeCKON TTOBEPXHOCTH, KOHYC, chepruecKkasi IOBEpXHOCTb

Pacno3naBate Tena Bpamenus (MWIXHIP, KOHYC, cdepa U 1map)
OOBACHATH CLIOCOOBI MOTYYSHHS TN BPALLICHUS
KiaccudumupoBars B3anMHOE pactoyiokeHue chephl U MIOCKOCTH

OHQpHpOBaTB INOHATUAMU: H.I&pOBOﬁ CECIrMCHT, OCHOBAaHHEC CCTMCHTA, BBICOTA
CErMEHTa, IapOBON CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IAPOBOIO
CJ1051, IIapOBOM CEKTOP

Beruncnsate 00BEMBI M TUIOMIAJM  TIOBEPXHOCTEH Ten  BpalleHUs,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

reOMETPUUYECKUX TeJl C MPUMEHEHHEM POopMYyJT

OnepupoBarh TOHSITHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdepy u
OMMHUCAaHHBIA OKOJIO cdephl, cepa, BIHCaHHAS B MHOTOTPAHHHUK A TEJIO
BpaIICHUS

BBIUKCIIATE COOTHOIICHUSI MEX/Ty TUIOMIAIIMU TIOBEPXHOCTEH U 00bEMaMu
MOTOOHBIX TEI

N3o06paxaTts u3zydyaemble (GUTYpbl OT PYKHM M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BbEMHBIX (puUTYp: BUA CBEpXy, COOKY, CHH3Yy; CTPOHUTH CEUYCHHUS TeI
BpalCHUS

W3BnekaTb, WHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh HMH(MOPMAIMIO O
NPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax

[IpumensTh reomerpuueckue (GakThl ISl PEUICHHUS CTEPEOMETPHUUYECKHX
3a/a4, NPEANONaraloliuX HECKOIbKO IIIaroB pEIICHUs, €CITU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B SBHOU (hopme

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BLIHOJIHSITI: I[CﬁCTBHH CJIIOKCHUA BeKTOpOB, BBIYHUTAHUA BCKTOpOB nu
yMHO)KeHI/ISI BCKTOpa Ha 4Yucio, O6’b$ICHSITB, KaKuMH CBOﬁCTBaMH OHHU
00amaT

HpI/IMeHHTB IMMpaBUJIO ITapaJuICJICIuIIcaa Npu CJI0KECHUU BEKTOPOB

OnepupoBaTh NOHATHUAMU: JEKApPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOpA, yroJl
MEXy BEKTOpaMH, CKaJIsPHOE NPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI

Haxomuts cymMMy BEKTOPOB M NPOM3BEJEHHE BEKTOpa Ha 4YMCIIO, YTroJ
MEX/1y BEKTOpaMH, CKaJspPHOE MPOU3BEICHHUE, PAaCKIaJIbIBaTh BEKTOp IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

3aznaBatTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemartp mpocreiinie reoMeTpUYECKHE 3aJa4d HA IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO1a

Pemarn 3aJa4u Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIICHUH U
HaXOXIACHUC TCOMCTPUUCCKHUX BCIIMYHUH I10 06pa3uaM WK aJilroOpuT™Mam,
IMPpUMCHAA HU3BECTHBIC METOABI npu peicHUA CTaHAAPTHBIX
MaTeMaTUYCCKUX 3aJ1a4

IIpuMeHATH HpoCTEMIIME HNPOrPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a]1a4

HpI/IBOI[I/ITB NpUMEPbl MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IpUpOAC U
JKU3HU, PACIIO3HABATDH MMPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHﬂTB IMMOJIYYCHHBIC 3HAHWA Ha MPAKTHKE: aHAJIUM3UPOBATL PCAJIbHLIC



CUTYyalluu U MPUMEHITh U3yUEHHbIC TIOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cOpMyJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIC
CUTyallud Ha SI3bIKE TEOMETPUH, MCCIEA0BAaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpEM, ammapaTa anreOpsl,
pemiaTh  MpPaKTHYECKUE  3aJauyd,  CBA3AaHHBIE C  HAXOXKJICHUEM
r€OMETPUYECKUX BETUYNH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
7

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

OCHOBHBIC TIOHATHS CTEpEOMETpPUH. Touka, mpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[ToHsATHE 00 AKCHOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJICJICTBHS U3 HUX

B3anmHoe pacnosiokeHrne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJIIETIbHbBIE
U CKPCHIMBAIOIINECA  MPSAMBIC. HapaJ'IJ'IeJ'II)HOCTI) MIpsAMBIX U MJIIOCKOCTEH B
MNPOCTPAHCTBC: MapaJlJICJIbHBIC TIPAMBIC B IMPOCTPAHCTBC, MapPaLICIIBHOCTD TpéX
NPSAMBIX, NapAJUIENBHOCTh MPSIMOM M IUIOCKOCTH. YTIBIC COHAIpPaBICHHBIMU
CTOPOHaMH, YroJl MEXIy HpsMbIMU B IpocTpaHcTBe. [lapamnenbHOCTh IIIOCKOCTEM:
napajieJbHble IUIOCKOCTH, CBOMICTBa NapajUienbHBIX IulockocTel. [Ipocrteitmme
MPOCTPAHCTBEHHbIE (GUTYpPHl Ha IJIOCKOCTH: TETpadap, KyO, mapajuienenunen,
MMOCTPOEHUE CEUYECHUI

[leprieHAMKYIAPHOCTh MNPSIMOM M IUIOCKOCTH: IEPHEHIUKYJSpHbIE NpsSMble B
IPOCTPAHCTBE, MpPsSIMbIE MapayljiebHble U MEPNEHAUKYISIPHBIE K IUIOCKOCTH, NMPU3HAK
NEePIEHANKYJIAPHOCTH NPSAMON U IJIOCKOCTH, TeOpeMa O MPsIMON MepreHAUKYISIpHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY NPSMOM U IUNIOCKOCTBIO, IBYIPaHHBIN
yroJl, JUHEHHBIN yrojl IBYrpaHHOro yria. [IeprneHauKysp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TIOCKOCTH, MPOEKUus (purypsl Ha
IJIOCKOCTBh. [lepreHIuKyIIpHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISIPHOCTH IBYX
m1ockocTeil. Teopema o TpEX NeprneHuKyIsIpax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKIbIE U
HEBBINMYKJIbIE MHOIOI'DAaHHUKM, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrospHas
npu3Ma, TpaHU U OCHOBAHMS TNPHU3MBI, IpsMas U HAKJIOHHAs MpPU3MbI, OOKOBas W
MI0JIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunesn, npsMOyroiabHbIN Mapaienenumes] u
ero csoictBa. Ilupamupa: n-yrosnbHas nupamuja, TpaHM U OCHOBAaHUE MHPAMUJIBI,
OoKOBasi M TOJHAs MOBEPXHOCTb IHPAMHJbl, NPaBUIbHAsA U yCEU€HHAs MUPaMUAA.
OnemMeHTsl NpuU3Mbl M nupamunabl. [IpaBWIBHBIE MHOTOTpaHHUKH: IIOHATHE
IIPAaBWJIBHOTO MHOTIOTPAaHHMKA, IIpaBWIbHAsg IIpU3Ma M IpaBWIbHAs INHpPaMHUIA,
npaBUiIbHAs TPEYrojbHAs MUpaMKa U IMPaBUIIbHBINA TeTpasap, kyO. [IpencraBnenue o
IIPABWIBHBIX MHOTOIPAaHHUKAX: OKTa’Ap, AOJAEKa’aAp U ukocadapyrue CedeHus
IPU3MBI U TUPAMHU/IBI

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSAMOM, MIOCKOCTH.
DJeMeHThl  CUMMETPUM B  MHpaMUAAX, MapajieNienuenax,  MpaBUIbHBIX
MHOTOTpaHHHKAX

Brluucnenue 51€MEHTOB MHOTOIPAHHHMKOB: pEOpa, auaroHanw, yriabel. [lmomanb
OOKOBOI MMOBEPXHOCTH M MOJTHOM MOBEPXHOCTH MPSMOM MTPU3MBI, TUIOIIA b OCHOBAHHH,



7.7

TeopemMa 0 OOKOBOI MOBEPXHOCTH NPsIMOM mpu3Mbl. [1momnrans 60KOBOI TOBEPXHOCTH U
MOBEPXHOCTU TMPaBWIBHOW MHUPAMHUIBI, TeOpeMa O IUIOMIAJU YCEUEHHOM MUpPAMMIIBI.
[TonsTue 06 00bEMe. OOBEM NUpaMubl, IPU3MBbI

[Tonobubie Tena B mpocTpaHcTBe. COOTHOUIEHUSI MEXAY IUIOIAISIMU ITOBEPXHOCTEH,
00BEMaMH TOHOOHBIX TEI

11 KIIACC
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6.10

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckasl MOBEPXHOCTh, 00pa3ymoIIue WIMHIPUUECKON MOBEPXHOCTH, OCh
WIAHIPUYECKONH MOBEepXHOCTH. LlunmmHap: ocHOBaHWS W OOKOBasi MOBEPXHOCTH,
o0pa3yromias U 0Ch, TUIOIIAAb OOKOBOM U MOTHON MOBEPXHOCTH

Konnueckas moBepxHOCTb, 00pa3yone KOHUUECKONH MOBEPXHOCTH, OCh U BEPILNHA
KOHMUYECKOW MoBepxHOCTH. KOHyc: OocHOBaHME W BeplLIMHA, oOpasyrolas U OCh,
I0Iaab OOKOBOM M IOJIHOM MOBEPXHOCTH. YCEUEHHBIM KOHYycC: oOpasyolue H
BBICOTA, OCHOBAaHHUSI U OOKOBasi HOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IuamMeTp, IUIOMalbp MoBepxHoCcTU chephl. Bzanmuoe
pacnosoxxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaab
cdepsl

N300paxkeHune Ten BpameHus Ha MIIOCKOCTH. Pa3BépTka MIIMHApPA U KOHYyCa
KoM6uHammu e BpaiieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA OKOJIO
cdepsl, cdepa, BUCaHHAS] B MHOTOTPAHHUK, WIH TEJIO0 BpallleHUs

[Tonsatue 06 oO0BEMe. OcHOBHBIE CBOiiCTBa 00bEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Napajiesienunesa u cineacTsus u3 He€. O0bEM LMIMHIPA, KOHYCA.
O06BEéM mapa u miaomaas chepsl

[Tono6uble Tena B npoctpancTBe. COOTHOLIEHUS MEXAY IJIOLIAASIMU TIOBEPXHOCTEH,
o0BEMamMu MOJOOHBIX TeEI

Ceuennss mwinHApa (TMapajuleIbHO W TMEPIEHAMKYISAPHO OCH), CEUCHHsI KOHyca
(mapanynenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY ), CEUEHHUS LIapa

Bektop Ha muockoctm M B npocTpaHCTBE. CII0OKEHME W BBIYATAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio napamnenenunena. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUII ACUCTBUI C BEKTOpaMU

[IpsimoyrosipHast cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopAauHAThl BekTOpa.
[Ipocreiimnie 3amaum B KOOpAMHATAaX. YTroll Mexay BekTtopamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB. BbIUHCIEHHE YTIIIOB MEXAY MPSIMBIMU U TUIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBII METOA MPH PEHICHUH T€OMETPUUECKUX 3a7a4



IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpOBepPsieMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 0o1ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne MeTomamMu J0Ka3aTeNbCTB, aITOPUTMAMU pEIICHHS 3aad;
yMeHue (OpPMYJIHpPOBATH W ONEPHPOBATH MOHATHSAMH: OIpEICIICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MNpPU3HAK, JOKA3aTeIbCTBO,
PaBHOCWIBHBIE (POPMYITHPOBKH;, MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOIOJIOXHOE YTBEP)KIACHUE, NPHBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIWH;
NPOBOAMTH JOKa3aTeIbHbIC PacCyKICHHS MPH PEIICHUH 3a1ad, OI[CHUBATh
1 JOTHYECKYI0  TPAaBWJIBHOCTh  PAcCYXJICHHUH; yMEHHE OIepHpOBATh
TOHSTHSAMHU: MHOXXECTBO, TTOJMHOXECTBO, OINEPAIlMM HAJ MHOXKECTBAMH;
YMEHHE UCIOJNB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Jis
OITMCAHUS PEATBbHBIX MPOIIECCOB M SBJICHUH M NMPU PEIICHUU 3a]ad, B TOM
qHcIie U3 IPYTHX Y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIOIB30BaTh Tpadbl Mpu

pEIICHNH 3a1a4

YMeHue onepupoBaTh MOHSITUSIMM: HATypalbHOE YHUCIO, LIEJI0€ YUCIO,
CTCIICHb C LCJIBIM IOKAa3aTCJICM, KOPCHb HaTypaanoﬁ CTCIICHHU, CTCIICHD C
paloHaJIbHBIM MOKAa3aTeleM, CTENeHb C JCHCTBUTENbHBIM IMOKA3aTeseM,
HOFapI/I(l)M quciia, CHMHYC, KOCHMHYC MW TaHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJIO, pallMOHAIbHOE YHUCIIO, UPPALUOHATIBHOE YHUCIIO,
MHOXXCCTBa HATypaJbHbIX, UCJbIX, PalUuOHAJIbHbIX, IIGIZCTBPITGJIBHLIX
2 YuCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITUN OOIIHiA
JIeNUTEeNb W HauUMeHbllee o0Iee KpaTHoe, anroput™M EBkiampma mnpu
pelIeHn 33aa4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHUCTEMaMHU
CUUCJICHUA; YMCHUC BBIIIOJHATH BHIYHUCIICHUC 3HA4YCHUH U Hpeo6pa3013aHH51
BBIpQXCHUIH CO CTENEHsSMH W JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-
palMOHAIBHBIX  BBIPAXKCHUM;  yMEHUE  ONEPUPOBATb  IMOHATUSAMM:

MOCTIeIOBATEIbHOCTh, apHU(MeTH4ecKass IPOTPECCHs], T'eOMETpUIeCcKast



nporpeccusi, OECKOHEYHO YyObIBarolas TIeoMETpUYecKas Iporpeccus;
YMEHHME 3a/aBaTh II0CIEJOBATEIbHOCTH, B TOM UHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POpPMyYJI; YMEHUE ONEPUPOBATh MOHATHSAMU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOIYyJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hucia, (Gopma  3alMCH  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M airedpamyeckas); yMeTh
IIPOU3BOJUTh apU(PMETHUECKUE MAEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOAUTH MIPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHUCENl; OIEepHUpOBAaTh
NOHATHSIMM:  MaTpuua 2X2  wu  3x3, omnpenenureiab  MaTpUIBL,

reOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OnepupoBaTh MOHATHAMU: PaLMOHAIbHBIE, HPpPALMOHAIbHBIC,
MOKa3aTeIbHbIE, CTENEHHBIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI, YMEHUE OIEPUPOBATH
MOHATUSIMHU: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIbHOCTD
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO pPaA3JIMYHBIX MPUEMOB; pPEILATH
YPABHEHUS, HEPABEHCTBA W CHCTEMBl C IApaMETPOM; IPUMEHATH
YPAaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI Ul PEIICHUS MAaTEeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTell HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTh (PYHKIIUH, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLIWH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMHM Ha TIPOMEXYTKE, HEMpephIBHAS (PYHKIIMS, aCUMIITOTHI Tpaduka
GyHKIIMY, TIepBas W BTOpas MPOW3BOJHAS (YHKIIUU, TEOMETPUUYECCKUN U
(bU3UYeCKUd CMBICI TPOW3BOJHOW, TIEPBOOOpa3Has, ONPEACIEHHBIN
WHTETpAN, YMEHHE HaxXOMUTh ACUMNOTOTHI Tpaduka (PYHKINH, YMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, TPOU3BENCHHS, YaCTHOTO U
KOMITO3UIIMU (PYHKIMN, HAXOIUTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; yMEHHE HaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO [UIA HCCIEAOBAaHHUS (DYHKIIHIA,
HaXOJWUTh HAWOONIbIIME W HAWMEHBIINE 3HAYCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BaHUEM alllapara MaTeMaTHYeCKOro
aHalin3a; TPUMEHATh TPOM3BOJHYIO [UIS HAXOXICHUS HAWIY4Ilero
pelieHuss B TMPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-SKOHOMHUYECKUX U

(bU3MYeCKUX 3a/1auax; HAaXOJIUTh TUIOMIAJAN U 00BEMBI PUTYP C IMTOMOIIIBIO



HUHTErpaia;, MNpUBOAWTL HNPHUMEPbI MATEMATUYCCKOrO MOACIIMPOBAHUA C

noMoIbIo AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUS,
KoMMo3uusl (PyHKIUH, nuHEHHAas (QYHKOWSA, KBaapaTHudHas (QyHKIHSA,
pauMoHanbHast (QYHKLUS, CTeNeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTelbHas W
aorapupmuueckasi (QYHKLUHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMHA,  BBINONHATH  mpeoOpa3oBaHusi  rpadukoB  GyHKIWH,
UCIOJIb30BaTh TPaQUKHU JUIsl U3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnn 3a7ad W3 APYTruX Y4eOHBIX NPEAMETOB W 3a/1ad U3 peallbHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXAy BeIUYMHAMU;
WCTIOJh30BaTh CBOWCTBA M TpaduKu (YHKUWH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C IapaMeTpaMu; H300pakaTh Ha KOOPIAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUI YpPaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBHXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JIaCTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(MHaHCaAMM); COCTAaBJATh BBIPAKCHHS, YpPaBHEHHS, HEPaBEHCTBA WU HX
CUCTEMBI IO YCJOBMIO 3aJjaud, HCCIIEOBaTh IMOJIYYEHHOE pEIIEHUE U
OLICHMBATh TMPaBJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peaJIbHbIE CUTyallUd Ha SI3bIKE MAaTEMaTHKHU; COCTaBIISITh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HCIOJb30BAaHMEM  ammapara  ainreOpsl,

HMHTEPIPETUPOBATH MOJTYUYEHHBINH pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apuMeTHUEcKoe, MeIHuaHa,
HauOoJblllee U HAMMEHBIIIee 3HAYCHHUsI, Pa3Max, TUCIIEPCHs, CTAaHIApPTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(pOpMaIKIO, IPEJCTaBICHHYIO B TabJiHIax, HAa AUarpammax, rpadukax,
OTpPaXKAIOLIYyI0 CBOWCTBA peajbHBIX MPOLECCOB U SBJICHUI; MPEICTABIATH
nH(pOpMALIMI0O C TOMOIIBI0 TaONWIl W JAWarpaMM; HCCIeA0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIIE C IMPUMEHEHHEM TpadUuIeCKIX
METOJIOB M 3JIEKTPOHHBIX CPENICTB; rpapuyecKu UCClIe0BAaTh COBMECTHBIC

HaOJII0/IEHUS C TIOMOIIBIO TUarpaMM pacCeMBaHUs U JIMHEHHOU perpeccuu

YMeHne onepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT W CIy4ailHOE

COGHTI/IC, BCPOATHOCTDH cnyqaﬁHoro C06LITI/I$I; YMCHHUEC BBIYHUCIIATH
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BEPOSTHOCTh C KCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(bopMyJBl CIOKEHUST W YMHOXEHHS BEpOSATHOCTEH, (QopMyiy MOIHOM
BeposTHOCTH, hopmyny bepHyiin, komOuHaTOpHBIE (DAKTHI U (HOPMYJIHI,
OLICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; yMEHHE OIEepPUpPOBATH
MOHATUSIMHU:  CIIydaiiHasi BEJIHMYHMHA, paclpeleliecHue BEpOSTHOCTEH,
MaTeMaTH4eCKoe OXUJAaHWEe, AHUCIIEPCHs U CTAaHIAPTHOE OTKIOHECHHE
CIlydallHOW  BENWYMHBL, (QYHKIHUHA pacupefciiecHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIbHOTO paclpe/ieIiCHUI; YMCHHE
HCIIOJIL30BaTh CBOMCTBA N3YUCHHBIX paCHpC)IeJ'ICHI/Iﬁ AJI1 pCHICHUSA 3aaa4,
3HAaKOMCTBO C MOHSATHSMU: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOYHBIX
HCCIENOBAaHUN; yMEHHE IPUBOJUTH IPUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIIMX YHUCEN B TPUPOJHBIX U OOIIECCTBEHHBIX SIBJICHHUSAX; yMCHHUE
OIIEPUPOBATH MOHATUSMHU: COYCTAHWE, MEPECTAHOBKA, YHCIO COYCTAHH,
YHCIO  TEPEeCTaHOBOK; OwHOM  HbIOTOHA;  yMEHHE  TPUMEHSTH
KOMOHMHATOpHBIE (DAKTHI M PACCYKICHUS IS PEUICHUS 3a]a4;, OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHII; COCTABJIATH BEPOSTHOCTHYIO MOJCTh U

MHTEPIPETUPOBATH ITOITYUYEHHBIN PE3yJIbTAT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKA, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yIJIa, INIOCKUN YToJl, IBYTpaHHBIM
yToJI, TPEXTPaHHBIM Yroj, CKpELUBAIOLIUECs NpsIMble, apauieIbHOCTh U
NEePHIEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEHM, Yrojd MEXIy HpsIMbIMH,
yroJl MeXAy NpsAMONM M IJIOCKOCTBIO, Yrojl MEXIy IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY MpsIMbIMU,
paccTosiHUE MEXIY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh NPU PELICHUU
3a1a4 M3yuyeHHbIe (PaKThl U TEOPEMBbI IUIAHUMETPUU; YMEHHUE OLIEHHWBATH
pasMepbl  OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOUTH MaTEeMaTUYECKHE
MOJEIH C MOMOIIbI0 TE€OMETPUYECKHUX TMOHATHI M BEJIMYMH, DPEIaTh

CBA3aHHLIC C HUMU IMPAKTUYCCKUC 3aa4r

YMeHue omepupoBaTh MOHATHUAMU: IUIOMIAIL (GUIYphl, 00BEM (GUIYpHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
KyO, napamjienenunen, NpusMa, HUpamMuaa, Qurypa M MOBEPXHOCTb
BpalICHUs, IWIMHAP, KOHyc, map, cdepa, mromans cepsl, IUIOMAAb
MOBEPXHOCTH MHUPAMUMbI, TNPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoba,
HIPSMOYTOJIBHOTO MapaUlesienuiea, NUPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca W IMIMHIPA,

nmapaui€JIbHbBIC OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,
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12

13

Kacamomasca cdeppl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOIpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (UTYpPBHI M MOBEPXHOCTH
BpALlEHUs, UX CEUYEHHsI, B TOM YHUCIJIE C MIOMOUIBbIO IEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTENHHO
(dbopMynupoBaTh ONpeeeHUs] U3y4yaeMbIX (QUTyp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
onpoBepraThb HX; YMEHHE TNPOBOJAUTH KiaccupuKanuio ¢Guryp 1o
pPa3IUYHBIM TMpPHU3HAKaM, BBINOTHATH HEOOXOIUMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHITHSIMH: JBIKCHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue MOAOOWS, TOMOOHBIE (UTYPBI, yMCHHE
pacro3HaBaTh paBHbIC W TMOAOOHBIC (UTYPHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BaTh T€OMETPUICCKIEC OTHOIICHUS TIPH
pCIICHUH 3aJla4; HAXOJWUTh T'€OMETPHUYECKUE BEIUYMHBI (JJIMHA, YTOJ,
Iomaab, 00BEM) MPU PEIICHUU 3a7ad U3 JPYTHX yUYSOHBIX MPEIMETOB U
U3 pealbHOW JKM3HH, YMCHHE BBIYHMCISATH T€OMETPUYCCKHE BEIUYMHBI
(mmHA, yroiy, mioOmanb, OOBEM, IUIOMIAAP MOBEPXHOCTH), HCIIONB3YS
U3yYeHHbIE (OPMYJIBI U METOIbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTH
MUpaMUIBI, TPU3MBI, KOHYyCa, MIJIMHIpPA, TUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TapaJUIeNICNUIIe/ia, THPAMUAbBI, TPH3MBI, [WIAHIPA,

KOHYCa, 1l1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHATUSMHU: MPSIMOYTOJbHAsI CUCTEMa KOOpIMHAT,
BEKTOpP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIO, pa3jOkKEeHHe BEeKTopa Mo Oasucy,
CKAJIIPHOE TPOMU3BEJCHUE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBINA METOJ

JUISL pEeIlIeHUs] TEOMETPUUYECKUX 3a1a4 U 3a7a4 APYTruX y4eOHbIX IPEeIMETOB

YMeHne BeIOMpAaTh MOAXOASIIANA METOJT IS PEIICHUS 3a/1aui; TOHUMaHHE
3HAYUMOCTH MATEMATHKH B W3YYCHWU NPHUPOIHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SBJICHWH, YMEHHE pacClO3HABaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTHUK{ B MCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MAaTEMaTHIECKUX

OTKPBITUH POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D

HO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haku 1e1MMOCTH LEIbIX YUCET
12 Panyonanenple  uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpPOOM, MPOLEHTHI,
‘ OeCKOHEUHBIE IEPUOTUIECKUE IPOOH
13 Apudmerndecknii KOpeHb HATypalbHOUW cTerneHu. J[eWcTBUS ¢ apupMeTHIECKIMHU
. KOPHSIMM HaTypajibHON CTENIEHH
1.4 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paloHalbHbIM oka3aTesneM. CBOMCTBa
. CTEIIEHU
L5 CuHyC, KOCMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudynble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble uyncna. ApupMeTHYecKHe Omepanud C  JIeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOarkEéHHbIe BEIYUCIIECHUS, IPAaBUIa OKPYTJICHHs, TPUKUAKA U OLIEHKa
pe3ynbTaTa BEIYUCICHAN
1.8 [IpeobOpazoBanue BhIpaKEHUN
1.9 KowmruiekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliOHaNbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuroHomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenpHbIE U JOrapUPMHUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanroHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUIECKre HEPaBEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTembl TMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHULIbl
3 @yHKIMU U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHkusg, cnocoOwsl 3amanus GyHknuu. ['paduk dyaknum. B3zauMHO oOpaTHBIC

¢ynkunu. YétHpie 1 HeuéTHBIC QyHKIMU. [leproanmueckue GyHKIIH

OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymn ¢yHKmm.
[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcumMyMbl 1 MUHUMYMBI (yHKIMM. HaumOomnbiiee M HavMeHbIIee 3HAYCHUE

(GYHKIIMN Ha TPOMEKYTKE

CreneHHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKa3zareneM. EE cpoiicTBa u

rpaduk. CBoiicTBa u rpaduK KOpHS N-0if CTENIEHU
Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
[TokazaTenpHas u norapudmudeckas GyHKIINN, KX CBOWCTBA U TPapUKH

Toukm paspeiBa. AcumntoTel rpadukoB QyHKiuid. CBoiicTBa  (QYyHKIIUH,

HENPEPBIBHBIX HA OTPE3KE
IlocieqoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEN0BAaTEILHOCTEN
Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyria CI0XKHBIX TPOLIEHTOB
Hayasa MmaTemaTHueckoro aHajinsa

[IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA

[IpumeHeHne mNPOM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HaubosblIero 1 HauMEHBIIETo 3HaueHUs (QyHKIMU Ha

OTpe3Ke
[TepBooOpasnas. MaTETpan

MHoxecTBa U JIOTHKa

MHoOXxecTBO, ornepauy HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
Jloruka

BeposiTHOCT 1 cTaTUCTHKA

OnucarenpHas CTaTUCTUKA

BepostHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMbIE ¥ IJIOCKOCTH B MTPOCTPAHCTBE
MHOrorpaHHuKu

Tena v MOBEpXHOCTH BpaILlEHUS

Koopaunats! 1 BEKTOpBI



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






