MUHHUCTEPCTBO IIPOCBEIEHNSI POCCUICKON ®EJEPATIINN

KomureTr 00pa3oBaHusi, HAYKM U MOJIOAEKHOM moauTHKH Boarorpaackoi

00J1aCcTH

JlenapTamMeHT no o6pa3oBaHMI0 aAMUHUCTpauuu BoJsrorpana

MOY CI Ne 87

PACCMOTPEHO COI'JTJACOBAHO

PykxoBomutens MO Mertonuet

M’é/z}&zﬁﬂ/ﬂ ﬂ
77 74
{ H;IHTPHEBEL O.B. 'fI‘

[Tporokon Ne i [TpoTokom Ne [Tpukaz Ne

ot «Z & » ﬂfff.;/f«?fi/%%n ot « 29 » a/t%?&gmaﬂ%r, oT « 29 »

PABOYAA ITIPOI'PAMMA
(ID 9859837)

yuyebHOro npeamera «I'eomerpusi»

1s1 ooyuarommxest 10-11 xkitaccos

Boarorpaa 2025



INOACHUTEJIBHASA 3AIINCKA

I'eomerpusi siBAseTCs ONHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
oOmiero oOpa3zoBaHus, TaKk Kak 00ECIEUNBAET BO3MOXKHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOTO IIUKJIA.
[lockonbKky  JIOrMYecKOoe€  MbIIUIEHHE,  (QopMuUpyeMoe TpH  HU3YYEHUU
0o0y4YaronMMuUCsl MOHATUHUHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IIPU PELICHUH I€OMETPUYECKHUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOB3YIOTCSL TIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3uYecKux 3a1a4.

Lenp ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eoMeTpus» Ha yriryOJI€HHOM
YpOBHE — pa3BUTHE WHIMBUIYAIBHBIX CIIOCOOHOCTEH OOy4aroumxcs mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOiactu «MaTtemaTuka u
uHpopmaTHKa»  4Yepe3  obecreyeHue  BO3MOXKHOCTU  NpUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEIU(PUYHBIX T€OMETPUN, U HEOOXOUMBIX ISl YCHEIIHOTO MPO(EeCCHOHAIBHOTO
o0Opa3oBaHMsl, CBSI3aHHOIO C UCIIOJIb30BAHUEM MATEMAaTUKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

paclIMpeHne NpeICTaBICHUS O T€OMETPUN KaK 4aCTH MHUPOBOW KYyJBTYPHI U
(dbopMupOBaHHE OCO3HAHUS B3AUMOCBSI3H T€OMETPHH C OKPY>KAIOLIUM MHPOM;

dbopMHpoBaHUE TMPEJCTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJIEIAX, MO3BOJAIONIMX OINKCHIBAaTh M U3Yy4aTb
pa3HbI€ SBICHUS OKPY>KAIOLEr0 MUpPa, 3HAaHWE MOHATUINHOTO anmnapara o pasaeiny
«CTrepeoMeTpusi» yueOHOro Kypca reOMETpUN;

dbopMupoBaHre  yMEHHS ~ BIIAJETh OCHOBHBIMM  TOHSTHUSMU O
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaTb TEOPEMbl U HAXOAUTh
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dopMupoBaHrE YMEHHUs paclio3HaBaTh HAa YepTEkKaxX, MOACIAX U B pealbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla BpPAUICHUsS, KOHCTPYHPOBATh TI'€OMETPUUYECKUE
MOZEINH;

dbopMHUpOBaHHWE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUid, (OPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATHUKUA MpU
IIPOBEJICHUN PACCYKICHUN;

dbopMHupoBaHUE yMEHUS BIAJCTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
pelIeHns, YMEHUA UX IPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHbIE PACCYKICHHUS B
XOJI€ PELLICHUS CTEPEOMETPUUECKUX 3a4a4 U 3a]1a4 C MIPAKTUUYECKUM COJICPKAHUEM,
dopMupoBaHUe TPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTENbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNENYKTUBHBIX PACCYKACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyaJlbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEN 00yUaronIMXcs, MO3HAaBATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBanre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T'€OMETPUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX YKU3HEHHBIX CUTYAIUSX U MPU U3YUCHHUH JPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJENMPOBAHUSI PEANBbHBIX CUTYyallUi, HCCIEIOBAHMS TMOCTPOEHHBIX MOJEIIEH,
WHTEPIIPETALNUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEP)KATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 kmaccax sBmstorcs: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
POCTPAHCTBEY, «JIBHMKEHUS B MPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMIY», PEIEBAaHTHBIMU T€OMETPUM Ha YIiyOJNEHHOM ypOBHE OOy4YeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPXATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaensieTcss He TOJbKO IO
coJiepKaTelIbHbIM JIMHUSAM, HO U 1O TojaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraM ocBoeHus denepanbHoi paboueit
IpOrpaMMbl, paclpeleiaEHHbIM MO TogaM OOyYeHHs, CTPYKTypPHUPOBAHO TaKUM
0o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroIuecs
oOpamaiucb HEOAHOKPAaTHO. OTO  TO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
F€OMETPUYECKUMHU MOHSATHUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUNA O0YUYarOIIMUXCs, PACIIMpss U yriayOmuss
e€, 00pa3ys MpOoYHbIe MHOKECTBEHHBIE CBSI3U.

[Tepexo K M3y4EHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3math  ycioBus s auddepeHumanud  oOydeHHUs, IMOCTPOCHUS
UHAVMBUAYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpaMM, OOECHEeUUTh YIIIyOJEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISAIONIEH yueOHOro mpenamera «MareMaTHKay,

HOJrOTOBUTH OOYYAalOHIMXCA K MPOJOJDKEHHIO H3yUEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiel mpodeccun, obecreynBas MPEEeMCTBEHHOCTh MEXIY
0o01muM 1 podeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 knacce — 102
yaca (3 4yaca B HEJIEI0).



COJEPXXAHME OBYYEHUA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpun. Touka, TmpsAMas, IUIOCKOCTB,
npoctpaHcTBO. IloHsATHE 00 aKCMOMAaTMYECKOM IIOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

B3auMHOE pacnosnokeHne MpsMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble W CKpeluBaromuecs: mnpsmele. [IpU3HakuM CKpemmBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX M INIOCKOCTEW B MMPOCTPAHCTBE: NApaJlICIIbHBIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, ITAPAIIIETBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpalbHOE NPOEKTUPOBAHUE, H300pakeHUe
¢uryp. OCHOBHbIE CBOMCTBa NapajljIeIbHOrO MpoekTupoBanus. M3o0paxeHue
¢Guryp B mapajyuiesbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTD IIIOCKOCTEN: Napajuie/IbHbIC
IJIOCKOCTH, CBOMCTBA rapauieabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajJp, NapauleJenurne,
MOCTPOCHUE CEUCHUU.

[leprieHIUKYISPHOCTh NPSIMON M IJIOCKOCTH: MEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
NEPIECHANKYJIIPHON IJIOCKOCTH. OptoronansHoe IIPOEKTUPOBAHHUE.
[leprieHIMKYNSp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT mpsAMOM A0  IUJIOCKOCTH,  MpoeKmuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEH: TNPHU3HAK  INEPHEHIMKYJSAPHOCTH  JIBYX
iockocTer. TeopeMa o TpEX NepreHIuKyJsIpax.

VYriael B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI MU MHOTOTPAHHBIEC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIJIA.

MHororpaHHuKHU

Buapsl MHOrOrpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TIOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayenenunesn, NpsAMOYTONBHBIA — MMapajuleNenNuIe]] W  €ro  CBOMCTBA.
Kparuaiiiime myTm Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yrojibHas nDUpaMuiaa,
npaBuwibHas W ycedy€HHass mnupamuabl. CpoilicTBa péOep M OOKOBBIX TI'paHel
npaBWIbHOW nupaMubl. IIpaBuibHBIE MHOIOTpaHHUKH: NPaBWIbHAS NpHU3Ma U



IIpaBWIbHAS THUPAMUJA, [PABUAJIbBHAS TPEYrojbHAs MNHUPAMUAa W MPaBUIbHBIN
TeTpadsip, KyO0. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JNOAECKadIP U UKOCADIP.

Brpluncnenre 3I€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUAroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU MPSMON MPUZMBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomanr OOKOBOW MOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IUIOIIAIN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPABWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuiesiennuneaa, CUMMETPHUS MPAaBWIbHBIX NPU3M, CUMMETpPHUS IPaBUIbHOU
MAPAMU/IBI.

BekTOpHbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCJIO.
[loHsTHE KOMIUTAaHApHBIE BEKTOPBI. lIpHM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuino mnapamnenenunena. Teopema O pa3iloKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHbIM  BeKkTopam. IIpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOJN MEXIy BekTropamu. CKalgpHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[TonsATHA: DOUIMHApPUYECKAs IOBEPXHOCTb, KOHHUYECKAsl ITOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, OOpasyrwiue moBepxHOocTeil. Tema BparieHus:
UWIMHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
chepbl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mapa.

O6bEéM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJBLHOTO TMapajuienenunena u ciaeAactsus u3z He€. OObEM mnpsMoil u
HAKJIOHHOM MPU3MBI, WINHAPA, MUpaMHUIbl U KoHyca. O0bEM 1Iapa U MapoBOTro
CErMeHTa.

KoMOuHanuu Ten BpallleHuss ¥ MHOTOrpaHHUKOB. [lpu3ma, BnucaHHasi B
UWIMHAP, ONHCAaHHAas OKojo wuiuHapa. llepeceyenue cdepsl W mapa ¢
wiockocThro. Kacanue mapa u cdepsl miockocTbro. IIoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpallICHMUS.

[Inomans MOBEPXHOCTH LWIWHJpA, KOHyca, Iiomanas chepbl u e€ vacteil.
[Tonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAAEH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3agad Ha
IUIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIlCHUsI: CEUCHUS IUITMHIpa
(mapayiieTbHO M MEPHIEHANKYISIPHO OCH), CEUYCHHS KOoHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOJIAIINE Yepe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKTopamMu. BekTtopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUsA. l[IpsMoyroibHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnne BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TpPHU PEMICHHUH TIE€OMETPUYECKHUX
3a/ay.

JBMKEeHUS B MPOCTPAHCTBE

JBwxenuss mpoctpancTBa. OTtoOpakenus. [[BMKeHUs W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XEHUW. Buubl JABWXKEHUN: TMapauIebHBIM IMEPEHOC,
[EHTpaJdbHasl CHUMMETPHS, 3€pKajibHasi CHUMMETPHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. Ilpsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MpPEJICTaBIEHUE O
MaTeMaTUYeCKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA,
NpoLeayp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aUMOJICMCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GyHKUMUAMHA U Ha3HAYCHHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEeMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTUUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCHUUCKOT0 Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYyLIErO;

4) 3cTeTH4ecKoe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM acCIeKTaM Pas3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuuyeckoe BocMTAHME:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTEMAaTHYECKHEe 3HAHUS B
MHTEpEcax 3JI0pOBOro 1 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pPOBbIO (370pOBOE TNHUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIbIXa, peryisipHas (pu3nvecKass aKTUBHOCTh), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/JOPOBUTEIHHON €SI TEIHHOCTHIO;

6) TpynoBO€E BOCIIUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasiuuHbIM  cepaM  NPodEeCCHOHAIIBHOW  JCSITEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt U peaTru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO H



caMOOOpa30BaHUIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOM HAIPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLMATIbHO-3KOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenpl, OCO3HAHUE TII00ATBHOTO XapaKTepa IKOJIOTHUUECKUX MPobIeM, OpUeHTAITUS
HAa TPUMEHECHHE MaTEMaTHYECKUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLUEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTU4eCKOM HayKuh Kak cdepbl 4enoBEYECKOM MesTeIbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYMMOCTH [IJI1 Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKd W MaTEeMaTU4YECKON KyJIbTypOM KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID U MCCIEIOBATEIbCKYIO0 JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUS

ba3oBble JJoruyeckue 1eicTBUA:

BBUSIBISITh U XapAaKTE€PU30BaTh CYILECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHATHH, OTHOLIEHUW MEXAYy TMOHATHAMHU, (POPMYJIHPOBATH
ONpeJeIeHNs] MOHATHI, YCTAHABIMBATh CYIIECTBEHHbBIN NPU3HAK KJIAcCU(]DHUKALUH,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOJUMOTO aHAIH3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOPa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHUBOPEUNS
B (pakTax, MAHHBIX, HAONIONECHUSAX U YTBEPXKACHUAX, MpeuiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIOUYECHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHAN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTALMIO, IIPUBOJIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI;

BBIOMpATh C€rmocod peleHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEILIEHUs, BbIOMpaTh HauOoliee MOAXOAAIMA € y4€ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareJbCcKHe AeHCTBHA:



UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUN WHCTPYMEHT MO3HAHMS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MNpodiieMy,
yCTaHaBJIMBaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCHEPUMEHT, UCCIIEIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBIICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMU, SIBJICHUSMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (HOpMYyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
NPOBENEHHOTO  HAOMIONCHUS, WCCIICNOBAaHUS, OIICHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIllecca, a TakKXKe BbIJABUTAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISAITH JACUIIUTH MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]a4H;

BbIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeCTaBICHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IUYHbIX (opMax,
WTIOCTPUPOBATH Tpaduyuecky;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEJILHO
c(hOopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuUKAaTHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1eiCTBUS

OoO1menue:

BOCIIPHHUMATHL U (POPMYJIHPOBATH CYXKACHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeasIMH OOINEHHUS, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHUS 3a7a4H,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0JiI¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOieMBbl, pemaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILIeHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXICHUSIMH JPYTHMX Y4YaCTHUKOB
Jayajora, oOHapyKMBaTh Pa3jiMyue M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS], CBOM BO3PAYKECHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ay IUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE HeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIaH, aJITOPUTM PELEHUS 33Ja4H, BBIOMPATh COCO0 PELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJICKT:

BJa/JeTh  HABbIKAMU  MO3HABaTEJIbHOM  pedrekcun Kak  OCO3HaHUs
COBEPILAEMBIX JEUCTBUI U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISL Tpolecca M pe3yjbTaTa peleHus
MaTeMaTU4YEeCKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIUIECHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUSAM, OOBSICHATh IPUUHUHBI
JOCTHKEHUS WM HEIOCTH)KEHUS PE3YJbTATOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHAs 1eATEJIBHOCTD:

IIOHMMAaTh M HCIIOJIb30BATh MPEUMYIECTBA KOMAaHAHONW W WHAUBUIYAJIBHON
paboThl MpHU pElIeHUH Y4YEOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOM
JeSITeNIbHOCTH, TUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM pPalOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYX HAaTh MPOIECC W Pe3yJbTaT padoTHl,
000011aTh MHEHHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CyxkaAeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOKO 4YacTh pabdOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YWIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INNPEJMETHBIE PE3YJIBTATHI

K xonmy 10 kaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPU
pElIeHUH 337124 U MMPOBEACHUHN MaTEeMaTHUYECKUX PACCYKICHUN;

e TPHUMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX TPU PEUICHUH
TCOMETPUYECKUX 3a]1aY;

e KJIAaCCHU(PUITMPOBATH B3aUMHOE PACIIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKJIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPIMOH U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSAMH, CBSI3aHHBIMH C MHOTOTPAaHHUKAMH,



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuia, NpsSIMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIacCUPUIMPOBATH  MHOTOIPAHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJ1Iaccu(pUKaIuu;

e CBOOOAHO ONEpUPOBATH TOHATUSAMHU, CBA3AHHBIMH C  CEYCHHEM
MHOT'OTPAaHHUKOB TIJIOCKOCTBIO;

e BBIIOJIHSTH napajjiebHOe, LEHTPAIbHOE u OpTOTOHAJIBHOE
IPOEKTUPOBaHUE (DUTYp HA IJIOCKOCTh, BBIIOIHATh U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOWUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMM, BBIIOIHATH
(BBIHOCHBIE) MIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpH3Ma,
NUpaMua), FTEOMETPUUYECKUX TEJ C MPUMEHEHHEM (popmy;

e CBOOOJHO ONMEPUPOBATH MOHATHSIMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOAHO OMEpPUPOBATH TMOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM H
KOOpPJMHATaM B ITPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTHYECKUX OTHOILIECHUW U
HAXOXJEHUE T€OMETPUUYECKUX BEJIMYUH, IMPUMEHSST HU3BECTHBIE METOJIbI
P PEIIEHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e W3BJEKaTh, MNpPeoOpa3OBbIBATH M HWHTEPIPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa TMPAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATHh PEAJbHbIE CUTYAllUH, MPUMEHATh H3yYECHHbIE MOHATHUS B
npolecce IMOMCKAa PpeHIeHWs MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE I'C€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUN U TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXO0XKJICHUEM F€OMETPUYECKUX BEJIUYMH;

e UMETh NPEJCTAaBICHHS 00 OCHOBHBIX 3Talax pa3BUTHUI T€OMETPUH Kak
COCTaBHOM yacTu (GyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOygaromuiicss HayIuTCs:



CBOOOJTHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: IIUITHHAPOM,
KOHycoM, c(hepoil u mapom;

pacno3HaBaTh Teia BpamieHus (UWIUHApP, KOHYC, cdepa U 1map) u
O0OBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACTIOJIOKEHNE CPEPHI U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlICHHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAaIlCHHS,
re€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSMHU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
OTHCaHHBIA OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAaIICHMUS;

BBIYKCIIATH COOTHOIICHUSI MEXIY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
IMOTOOHBIX TET;

n300pakaTh u3y4aemble (UTYPBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TeJl BPAIlICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTekKax M pUCyHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD ONEPALMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
penraTh TeOMETPUUYECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOT'O METO/1a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH IMOHATUSAMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUIA;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJl BpalleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, ULEHTPAIBHOM CUMMETPHUM, 3€PKAIBHOMU
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSIMOii, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUs MIMHIpA
(mapayieTbHO U MEPHEHIUKYIISPHO OCH), CEUCHUsI KOHYca (MapaJUiebHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUSI CEUCHUN: METOJ CJEIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MII0OCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TreoMeTpuueckre (akTbl IS PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIAararmlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
IPUMEHEHUS 3a/IaHbl B IBHOW M HESIBHOU (opMme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  IOJYYEHHbICE  3HAHUS HA  [PAKTUKE:  CPABHUBATS,
AQHAJIN3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALIUU, IPUMEHSTh U3YUYCHHBIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MareMaTu4ecku  C(OpPMYJHUPOBAHHOM  MPOOJEMBbI,  MOJIEIUPOBATH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, UCCIEIOBaTh MOCTPOEHHBIC
MOJIEIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX TMOHATHM UM TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HaX0KJICHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TpeACTaBiIeHUsS 00 OCHOBHBIX A3Tamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOMW 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Konrponbire | HpakTiseckite o0pa3oBaTebHbIC
padoThI padoTshI pecypenI
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnionoxeHue npsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTB IPSIMBIX U INIOCKOCTEH B g
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
VYTIuIBl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
Bexkropsl B mpocTpaHcTBE 12
2 HOBTOPGHI/IC, 00001IIeHNE U CHCTEMATHU3ALIM 5 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrpomusre | MpaxTmaeckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesr
1 AHanuTH4YecKasi TeOMETpUs 15 1
) [ToBTOpEHwME, 0606HI€HI:I€ u 15 |
CHUCTEMAaTH3aIMs 3HAHUH
3 OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau MOBEpXHOCTU U O0BEMBI 9 1
KpPYTIJIBIX TEJ
6 JBrxenus 5 1
. [ToBTOpeHwMe, O606H.[CHI:I€ " 17 )
CUCTEMaTH3aIlis 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE INTAHUPOBAHMUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj/-n Tewa ypoka Bcero Konrpoaribie | Hpakririeckite fl[:;:eﬂl/lﬂ :)Ig;)bal;(();]::enbﬂme
padoThI padoThbl pecypesI

OcHoOBHbIE TIpaBUIIa U300pAKEHUS HA

1 PHCYHIE IITOCKOCTH, TApaJLICIBHBIX 1 https://m.edsoo.ru/588c85b2
HPSIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka
[lonsATHA cTepeomeTpun: TOUKA,
npsimasi, JI0CKOCTh, IIPOCTPAHCTBO.

2 OcHoBHbIC IPABIIA H3OOPWACHILA HA 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE IJIOCKOCTH, MapajljIebHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonaTus: nepecekarommecs

3 IUIOCKOCTH, IIEPECEKAIOIINECS IPsIMast | https://m.edsoo.ru/eba83d84
U IUIOCKOCTb; IOYIIPOCTPAHCTBO
[lonsTHA: nepecekaromuecs

4 IUIOCKOCTH, TIEPECEKAIOIIUECS IPSAMas 1 https://m.edsoo.ru/76122161
U IUIOCKOCTb; IOJYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHue

5 MPOCTEUIINX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
(uryp, HECyIIECTBYIOIINX 0OBEKTOB

6 MuororparHHicH, H300paxerme 1 https://m.edsoo.ru/4284be8b

MIPOCTEUIINX IPOCTPAHCTBEHHBIX




¢buryp, HeCylIeCTBYIOIINX 00BEKTOB

Axcuombl CTCPCOMCTPHU U TICPBLIC
CIICACTBHUA U3 HUX

https://m.edsoo.ru/c2bed9c5

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/f24c¢9d86

AKCHOMBI CTEPEOMETPHUU U TIEPBbIE
ciaenctBusg U3 HUX. CriocoObl 3aJaHus
MPSIMBIX U IJIOCKOCTEHN B
npoctpancTBe. O003HAUEHUS TTPSMBIX
H TIJIOCKOCTEH

https://m.edsoo.ru/db1 1b7fd

10

N3o0pakenne ceueHuil mupaMupl,
Ky0a u IPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
IJI0CKoCcTei. PackpammBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[BETaMU

https://m.edso0.ru/b5dd926b

11

N3006paxkenune ceueHni nupamMuibl,
Ky0a U PU3MBbI, KOTOPbIE IPOXOAAT
yepe3 ux péopa. M3obpaxeHue
nepecedeHust MoTyYeHHbIX
mockocTeil. Packpamuanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMU
LBETaMU

https://m.edsoo.ru/14ca712¢

12

N3o0paxkeHue ceueHn MIpaMuIbl,
Ky0a 1 MPU3MBbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. zobpaxenue
NepecedeHus MOIyIeHHBIX
mockocteil. PackpammBanue

https://m.edsoo.ru/b2618cce




MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

13

N300pakenne ceueHnii mupamMuibl,
Ky0a 1 IpU3Mbl, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. Mzobpaxenue
NEPECCUCHU A MOJTYUCHHBIX
IJIocKocTeil. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/9¢f3b9bf

14

Merton cnenoB 1Sl TOCTPOCHUS
CEYESHUN

https://m.edsoo.ru/1b2191f7

15

Meton cieoB Uil IOCTPOEHUS
ceueHuil. CBOICTBa nepecevyeHnit
HPSIMBIX U IIJIOCKOCTEMN

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

16

Merton cieoB Uil TIOCTPOSHUS
ceueHnii. CBOMCTBA NepecedyeHnit
MPSAMBIX U IIJIOCKOCTEMN

https://m.edsoo.ru/a9d15d32

17

[TocTpoeHue ceuenuii B mupamMue,
KyOe 1o TpéM ToukaMm Ha pEOpax.
Co3naHre BEIHOCHBIX YEPTEXKEN U
3aMuch IaroB MOCTPOSHUS

https://m.edsoo.ru/4c4216€e9

18

[TocTpoeHue ceuenuii B mupamMu/e,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3naHre BBIHOCHBIX YEPTEKEN U
3aIlUCh 1IAroB MOCTPOEHUS

https://m.edsoo.ru/57e2e351

19

[TocTpoeHue ceuenuii B nupamMu/e,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3gaHre BBIHOCHBIX YEPTEKEN U
3aIlUCh 1IAroB MOCTPOEHUS

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




20

[TocTpoeHue ceuenuii B nupamMu/e,
KyOe 1o TpéM ToukaMm Ha pEOpax.
Co3naHre BEIHOCHBIX YEPTEKEN U
3aIKUCh IIaroB MOCTPOSHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpenue nmnanumerpun: Teopema
O IPONOPHHUOHAIIBHBIX OTPE3KaAX.
[TogoOue TpeyroJIbHUKOB

https://m.edsoo.ru/7d1{b4c8

22

IToBrOpenue mianumerpun: Teopema
Menenas. PacueTsl B ce4eHHAX Ha
BBIHOCHBIX uepTexax. Mcropus
pa3BUTHSA UTAHUMETPUU U
CTEpEOMETPUHN

https://m.edsoo.ru/c5a497¢c4

23

Konrponpnas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/abae516¢e

24

B3auMHoe pacrnosioxkeHue NpsMbIX B
npocrtpancTse. CKpenyBaronmecs
npsmble. [Ipusnaku
CKpCHIUMBAIOIINUXCA IPAMBIX.
[TapamienbHble IpsIMBIE B
MIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

Teopema o cyniecTBOBaHUU U
€UHCTBEHHOCTH IPSIMOU
NapajuIeIbHON NaHHOU IIPSIMOi,
MPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTAaHHOU npsimMoil. Jlemma o
NIEPECEUECHUH MTAPAIICIIBHBIX MPSIMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

[TapamienbHOCTB TPEX NPSIMBIX.

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




Teopema o TpEX mapamieabHbIX
npsambIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapaynenbsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJICILHOTO
npoektupoBanus. U3006pakenue
pasHbIX (GUTYp B MapaielbHON
MIPOEKLIUU

https://m.edsoo.ru/f275db49

28

[HenTpanbpHas npoeKkus. YToui ¢
COHAINPABJICHHBIMA CTOPOHAMH. YTOII
MEXIY IPAMBIMA

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

29

3a1a4yM Ha JOKa3aTeIbCTBO U
HCCIIEIOBAaHKE, CBA3aHHBIE C
PacroJI0KEHUEM NPSMBIX B
MIPOCTPAHCTBE

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

30

[TonsTHS: MapaIenbHOCTh NPSMOH U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
[apaJuIeIbHOCTH NPSAMOU U
miockoctd. CBoiicTBa
MapaJuIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

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

31

I'eomeTrpuueckue 3agaun Ha
BBIYMCIIEHUE U JJOKA3aTENIbCTBO,
CBSI3aHHBIE C IAPAJLIEIBHOCTBIO
NPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edsoo.ru/e8el391a

32

[TocTtpoenue ceueHust, MPOXOALLIETO
yepes IaHHYIO0 MPSMYIO Ha YEPTEXKE U
MAPAIIENBHOTO IPYTOW MPSIMOIA.

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




Pacuét oTHOIIEHUT

33

[MapamnenbHas MpoeKIws,
MNPUMCHCHUC IJId TOCTPOCHUA
ceueHMi Ky0a U mapasuiesenuIeaa.
CgoiicTBa nmapasieNnenuneana u
NIPU3MBI

https://m.edsoo.ru/ac13686d

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napajeIbHOCTH IBYX
IJIOCKOCTEN

https://m.eds00.ru/b936e992

35

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TAHHOU TUIOCKOCTH
M CIICJCTBHUS U3 HeE

https://m.edsoo.ru/6be9tbea

36

CaolicTBa mapauiesbHbIX
IJIOCKOCTEH: 0 mapayuienTbHOCTH
MPSIMBIX NIEpECeYEHUs IPU
MepEeCeYeHUH IBYX NapalIeIbHbIX
IIJIOCKOCTEMN TPeThen

https://m.edsoo.ru/6¢c42af37

37

CaolicTBa mapajuiebHbIX
IJIOCKOCTEH: 00 OTpe3kax
napajieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEKITY
napajuieIbHBIMU IIJIOCKOCTSIMU; O
[IEPECECYECHUH NPSIMOU C IBYMs
napajyuiebHBIMU MJI0CKOCTSMU

https://m.edsoo.ru/e157c6f7

38

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

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

39

[ToBTOpEHME: TPUTOHOMETPUS

https://m.edso0.ru/e6¢98c7¢c




IpsAMOYTOJIBHOT'O TPCYTrOJIbHHUKA

40

CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napaiesienumnena

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

41

Boruncnenue IMH OTpe3KOB B KyOe u
MPSIMOYTOJIbHOM Tapajuiesenuie e

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

42

[lepnieH UKy IAPHOCTD NPSMOM U
mIockocTH. [Ipru3nak
MEPIEHAUKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

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

43

[lepnieHIUKyYIAPHOCTD NPSMOM U
mockocTH. [Ipu3nak
NEPIEHAUKYISIPHOCTH IPSIMOMN U
IJIOCKOCTH

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

44

Teopema 0 CylIeCTBOBAHUU U
€UHCTBEHHOCTH IIPSIMOH,
MPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIISIPHON
K IUTIOCKOCTH

https://m.edso0o0.ru/c93542b5

45

[1110CKOCTH U IEPIIEHIUKYIIIPHBIE UM
IIpPsIMBIE B MHOTOI'PAHHUKAX

https://m.edsoo.ru/62fc55e3

46

IInockoctu n NCPIICHAUKYJISIPHBIC UM
IpsAMBbIC B MHOT'OI'PaHHHUKAX

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

47

[lepnieHuKyIsp U HAKJIOHHASA.
[TocTpoenue nepneHuKyIsIpa U3
TOUYKHU HA MPSIMYIO

https://m.edsoo.ru/818779¢7

48

[lepnieHIuKyIIsIp ¥ HAKJIOHHAS.
ITocTpoenue nepneHuKyIspa U3
TOUYKH Ha IPSIMYIO

https://m.eds00.1u/b9366929




49

Teopema 0 TpEX NEPHEHANKYIIAPAX
(mpsimast u oOpaTHas)

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

50

TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
(mpsimast 1 oOpaTHasi)

https://m.edsoo.ru/7e55435¢

51

Yroa Mexay CKpelruBarOIIMUCS
MPSIMBIMU

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

52

[Tonck neprneHIMKyIApHBIX IPSIMBIX €

IIOMOIIBIO ITEPIIEHIUKYIIIPHBIX
IJIOCKOCTEHN

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

53

OpToroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo.ru/c82fe87¢

54

[TocTpoenue ceuenunii Kyba, IpU3MBI,
MPaBIJIbHOM MUPAMUIBI C TIOMOIIBIO
OpPTOTrOHAJIBLHOMN MPOEKIINHU

https://m.edsoo.ru/fc377c51

55

[TocTpoenue ceuenuii kyda, MpU3MBL,
MIPAaBUIBHON MUPAMUIBI C TOMOIIIBIO
OPTOrOHAJILHOW MPOEKINU

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

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOT'OIpaHHHUKaX

https://m.edsoo.ru/bal7¢527

57

[Ipu3Hak nepneHaAuKyJISIpHOCTH
MIPSIMOM U TUIOCKOCTH KAaK CJIEJICTBHE
CUMMETpUU

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

58

IIpaBuIIbHBIE MHOTOIPaHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/2ae86¢5b

59

[IpaBuIBHBIC MHOTOTPAHHUKH.
Pacué€t paccTostHuid OT TOUKHU 10

https://m.edsoo.ru/b33d2119




IIJIOCKOCTH

60

CrniocoObl OmyCTHTh
NEPIEHIUKYIISIPbl: CHMMETPHS, CIBUT
TOYKH 110 [TApaJUIeIbHON IPAMOM

https://m.edsoo.ru/cb1bl37¢

61

CaBur no HenapauieIbHOW IpsMOH,
W3MEHEHHUE PACCTOSTHHMA

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

62

KonTponbhas padota "B3aumnoe
PACIIOIOKCHUEC IIPAMBIX U
IJTOCKOCTEH B MpOCTpaHcTBE"

https://m.edsoo.ru/b5Sbc8eec

63

[ToBTOpEHME: Yroa MEKIY MPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

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

64

[ToBTOpEeHHE: yrom Mexay
CKPELIUBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

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

65

FGOMCTpI/I‘lCCKI/Ie MCTOBI
BBIYUCIICHUSA yIJIa MCIXKAY IIPAMBIMU B
MHOTr'OrpaHHUKax

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

66

JByrpanubiii yroia. CBOMCTBO
JUHEWHBIX YTJIOB IBYyTPAHHOTO yTia

https://m.edso00.ru/39221c23

67

[TepnieHAMKYISIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aIMHO
MEPIEHANKYISPHBIX MIOCKOCTEN

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

68

[Ipu3Hak nepneHANKYISIPHOCTH
IUIOCKOCTEM; TeopeMa O IPSIMOK
IepeceyeHmst IByX MI0CKOCTEN

NEPIEHIUKYIISIPHBIX TPEThEU

https://m.edsoo.ru/16¢95¢3a




IIJIOCKOCTH

69

[TpssMOyTONBHBIN TTapaUIeIeIHIIE]T;
KyO; U3MepeHusi, CBOICTBa
HPSIMOYTOJIBHOTO TTapajuIeenuIesa

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

70

Teopema o nuaroHam
MPSIMOYTOJIBHOTO TIapasuieNienune1a u
CIIEICTBUE U3 HEE

https://m.edsoo.ru/d47cac87

71

CrepeoMeTprUieCKHE U TPUKJIIAIHBIE
3aJla4yM, CBA3aHHbIE CO B3aUMHBIM
PaCIOIOKEHUEM MPSMBIX U
TJI0CKOCTH

https://m.edsoo.ru/6e119e38

72

[ToBTOpEHME: CKpeMBAOIINECS
IpsAMBIC, IMTapaJUICIIBHBIC INIOCKOCTU B
CTaHJapTHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/1144¢324

73

[Tapa mapayenpHbIX IIOCKOCTENW HA
CKPEIIMBAIOIINXCS TPSAMBIX,
paccTOsIHUE MEKTY
CKPEIIMBAIOIIMMUCS MPSIMBIMU B
MIPOCTBIX CUTYaLHIX

https://m.edsoo.ru/cfca9ebf

74

PaccrosiHre OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT NPSIMOM 0 INIOCKOCTH

https://m.edsoo.ru/b9a387c8

75

Brrunciienue pacCTOSHUN MEXITY
CKPEILIMBAIOIIMMUCS IPSIMBIMU C
IIOMOILBIO NIEPIEHAUKYIJISIPHON
IUIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

Tpéxrpanuslii yroi, HepaBeHCTBA AJIs
TpeXTrpaHHBIX yriioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U

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




CHUHYCOB JUIs TPEXTPAHHOTO yIJIa

DneMeHTHI ChepUIecKoi TeOMEeTPHUH:

77 1 https://m.edsoo.ru/82ba2777
reoJie3n4ecKue JIMHUU Ha 3emie
Kontponbras padota "Y1l u
78 " 1 https://m.edso0o.ru/69a7d942
paccTostHus
CucremaTu3zanus 3HaHUN
79 " HETEMATHEAMIT SHATH " 1 https://m.edsoo.ru/dd1173e8
MHOTOTpaHHUK U €r0 AJIEMEHTHI
[upamuna. B .
80 DAMHAQ. DB HpaMuA 1 https://m.edsoo.ru/51{f5abc
[IpaBunpHas nupamuaa
[Tpusma. [Ipsimasi 1 HaKJIOHHAA
81 1 https://m.edsoo.ru/68bb5bec
npusMsbl. [IpaBunbHas npuzma
[Ipsmoit napamienenunen,
82 MPAMOYTOJIbHBIN NTapajuIelIenUne, 1 https://m.edsoo.ru/8515bas52
Ky0
Brinykineie MH T
83 . Y OTOTPAHHHIIH. 1 CopemMa 1 https://m.edso00.ru/86151552
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema
84 Ditnepa. [IpaBuibHbIE U 1 https://m.edsoo.ru/624c65¢7
MOJTYIPAaBUIIbHBIE MHOTOI'PaHHUKHU
KonTponbhas padora
85 " HIPOIbHAA P "T 1 https://m.edsoo.ru/9ac392c8
MHororpaHHuKu
ITo € BEKTOpa Ha IUIOCKOC
86 FUTHE BeirTopa Ha It e 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 Cymma BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 PaznocTs BekTOpOB 1 https://m.edsoo.ru/dal62dbe
89 [IpaBuio nmapannenenunena 1 https://m.edsoo.ru/a8bSabla
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dcl




Pasnoxenne Bekropa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJHOMN 1 https://m.eds00.ru/92765464
IJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1 https://m.edsoo.ru/fd6b44as
93 Beraicienie yria Meiy BeKTopamH 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE
94 [IpocTeitmme 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec
95 IIpocreitime 3aaa4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/6b87c2da
96 [Ipocreiimne 3aga4n ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f
97 IIpocreitmume 3aaa4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/24e7b226
98 g{i(:{inéeHHe 1 CHCTEMATHRAI 1 https://m.edsoo0.ru/22247c8¢c
99 E)Hi(;iul;em/le 1 CHCTEMATHBatit 1 https://m.edsoo.ru/ebl6c61a
100 HroroBas koHTposabHas paboTa 1 https://m.edsoo.ru/eca25dd6
101 Hrorosast KOHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/13be7183
102 g{i?{iuéeHHe freneTeMaTsat 1 https://m.edsoo.ru/c8863892
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Konrpoabsnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcsl

[ToBTOopenue TeMbl "KoopanuHaThl

1 BEKTOpa Ha IUIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHcTae”
[ToBTOpenue temsl "CkansipHoe

2 P b 1 https:/m.edso0.ru/49d29f46
IIPOU3BE/ICHUE BEKTOPOB
[ToBTOpenue Tems! "Borunicienue

3 yIia MeXAy BEKTOPaMH B 1 https://m.edsoo.ru/ecb2a824
npocrpaHcTee”
[ToBTOpEeHue Tems! "YpaBHeHME

4 MPSIMOM, MPOXOIAILEH Yepe3 ABe 1 https://m.edsoo.ru/7a5e¢9713
TOYKHU"
YpaBHeHHE MI0CKOCTH, HOPMaJb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax
YpaBHEHUE IIJIOCKOCTH, HOPMAIIbh,

6 P P 1 https://m.edsoo.ru/dec14¢37
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

7 BekropHoe nmpousseneHue 1 https://m.edsoo.ru/de683aaa
JImHeitHbpIe HepaBEHCTBA, JUHEHHOE

8 P 1 https://m.edsoo.ru/f72¢7fa9
IpOrpaMMUPOBaHKE
JInHelHpIe HEpaBeHCTBA, JIMHEHHOE

9 P 1 https://m.edsoo.ru/d2 1cf6ee
MpOrpaMMHUPOBAHUE
AHaIMTUYECKUE METObI pacuéTa

10 ABLD 1 https://m.edsoo.ru/d1fa9d71
yTia MeXIy MpsIMBIMU B




MHOIr'OrpaHHUKax

Amnanutudeckue METOAbI pacqéTa

11 yIJla MEXAy INIOCKOCTSIMHU B https://m.edsoo.ru/fe24d456
MHOTOT'PaHHHUKAX
dopmyna pacCTOSHUSA OT TOYKH 0

12 pMYyZa p a https://m.edso0.ru/5b56823d
IJIOCKOCTH B KOOpAMHATAaX
HaxoxxneHnue paccTosIHUM OT TOUKHU

13 A P https://m.edsoo.ru/9ef42fa7
JI0 TUTOCKOCTH B KyOe
HaxoxneHue paccTosiHUM OT TOYKU

14 JI0 TUIOCKOCTH B IPABUIIBHOM https://m.edsoo.ru/25bclef2
nupamuse
KonrponsHaas pabora

15 | R p " https://m.edsoo.ru/1f7ea33f

AHanuTUYecKasi TeOMeTpHs

CeueHust MHOTOIPaHHUKOB:

16 https://m.edsoo.ru/416bc79c¢
CTaHJIapTHbIE MHOTOTPAHHUKH
CeueHUs MHOTOI'PAaHHHUKOB: METO

17 p A https://m.edsoo.ru/1273ffb9
CJIENOB
CedeHuss MHOTOIPaHHUKOB:

18 CTaHJIapTHHIE IIJIOCKOCTH, https://m.edsoo.ru/a2cd38a4
nepecevyeHus IpsIMbIX U IIIOCKOCTEN
[TapamienbHble IpsIMBIE U

19 https://m.edsoo.ru/e4b8891d
IJTIOCKOCTH: TIapaJlIeJIbHbIE CEUCHUS
ITapanienbubie npsMEIe 1

20 p p . https://m.edsoo.ru/b12282ed
MJIOCKOCTH: PACYET OTHOIICHHI
[TapannenbHble NPSAMBIE U

21 IIJIOCKOCTH: YIJIBI MEXIY https://m.edsoo.ru/bd78ac3a
CKPELIUBAIOIIMMUCS TPSIMBIMHU

22 [TepnienauKysipHbIE IPSIMbBIE U https://m.edsoo.ru/f767¢671




IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEH 1
OPSIMBIX, CHMMETPHUHU
MHOTOTPaHHHUKOB

23

[IepnieHnuKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIECHIUKYIIApax

https://m.edso00.ru/9392d44f

24

[IepnieHquKyIsIpHBIE MIPSAMBIE U
IJIOCKOCTH: BBIYMCIICHUS JJIMH B
MHOTOI'PaHHHMKAX

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

25

[ToBTOpeHue: miomamm
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
IonaAen, COoopakxeHus MoI00usI

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

26

[ToBTOpEHMeE: TIoMAaAN
MHOTOYTOJIbHUKOB, POPMYJIBI JUIS
IoIIaiel, cooopakeHus moaoous

https://m.edsoo.ru/d633eedb

27

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (POPMYJIBI JJIs
TJI01a IeH, COOOPaKEHUSI IO 100US

https://m.edsoo.ru/fc911a8e

28

[Lnomanu ceuennii
MHOTOTPAHHHUKOB: TIJIOIIA TN
MOBEPXHOCTEM, pa3pe3aHus Ha YacTH,
COOOpakeHHS TIOTOOMS

https://m.edsoo.ru/d81cea87

29

IImomanu ceuenumit
MHOTOTPaHHUKOB: IUIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKeHHSI TIOJTOOMSI

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

30

KonrponbHas padora "[loBTopenue:

https://m.edsoo.ru/d2658ebd




MHOTI'OrpaHHUKH, CCUHCHUSA
MHOTOI'PaHHUKOB"

31

00béM Tena. O0beEM
NPSIMOYTOJIBHOTO TMapasuiesenueia

https://m.edsoo0.ru/826¢e23fb

32

3amaun 06 yaBOCHUH Ky0a, O
KBaJ[paType Ky0a; 0 TPUCEKIIUH yriia

https://m.edsoo.ru/522e867¢

33

CrepeomeTpHuuecKue 3a1aum,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapaJuIesenuIe/ia

https://m.edso0.1ru/2667e6de

34

[IpuknanHbie 3a1a4u, CBSI3aHHBIC C
BBIUHMCIICHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJUIeIICTUIIC /1A

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

35

O06BEM npsMOii TPU3MBI

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuuecKue 3a1a4m,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
MPSIMON MPU3MBbI

https://m.edsoo.ru/lee25814

37

[TpuknaaHbie 3a1a49u, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI

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

38

Brrunciienne 006EMOB TE C
IIOMOILBIO ONPEACIEHHOTO
uHTerpaia. O0bEM HaKJIOHHON
IPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brrancnenue 06EMOB TeI €
IIOMOIIBIO ONPENETIEHHOTO
uHTerpaia. O6bEM nupamus!

https://m.edsoo.ru/cde2e5c6d

40

®opmyia 00bEMa MUpaMUIbIL.
OTtHomeHHEe 00BEMOB TUPAMU]T C
00IIUM yTIIOM

https://m.eds00.ru/91672d2f




41

®opmyina 00bEMa MUpaMHIbIL.
OTtHomeHre 00bEMOB ITUPAMU]T C
00IIUM yTIIOM

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

42

CrepeomeTpuueckue 3aaum,
CBsI3aHHBIE C O0OBEMAaMH HAKIIOHHON
NIPU3MBI

https://m.edsoo.ru/cfbc984¢c

43

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BbEMaMU THUPAMUJIBI

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

44

[IpuknanHeie 3a1a4u 110 TEME
"O0BEMEBI TeN", CBI3aHHEIE C
00BEMOM HAKIIOHHOHW TIPU3MBI

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

45

[IpukiagHele 3aga4n 10 TEME
"OOBEMBI TEeN", CBSI3aHHBIE C
00BEMOM TTHPAMUIBI

https://m.eds00.ru/9d64515¢

46

[Tpumenenne 00bEMOB. Brruncienne
PacCTOSHUSA A0 IUNIOCKOCTH

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

47

KonTponbnas pabota "O6béM
MHOIOrpaHHHUKa"

https://m.edsoo.ru/db67181c

48

Hunuaapryeckasi HOBEPXHOCT,
00pa3yromue MUITHHIPHIECKOM
TIOBEPXHOCTH

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

49

unuuap. [Ipssmoit kpyrosou
nunuHAp. [lnomane noBepxHoCTH
LUAJMHAPA

https://m.edsoo.ru/f83ee683

50

Konnueckasi moBEpXHOCTb,
o0pa3yronne KOHUIeCKOn
nosepxHoctu. Konyc

https://m.edsoo.ru/bedfefab

51

Ceuenne KOHYCa IIIOCKOCTBIO,

https://m.edsoo.ru/2e5a1{29




MapajyIeIbHOM MJIOCKOCTH
OCHOBaHUS

52

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

https://m.edsoo.ru/475fea2¢c

53

[Tmomane 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa

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

54

[Inomaap 60KOBOM NOBEPXHOCTH U
MTOJTHOW MTOBEPXHOCTH KOHYCa

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

55

CrepeomeTpuuecKkue 3a1a4u Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
IOCTPOEHUEM CEYEHUHN HUINHAPA,
KOHYycCa

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

56

CrepeoMeTrpuueckue 3ajaun Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
IIOCTPOCHUEM CEYEHUU LUINHAPA,
KOHYyCa

https://m.edsoo.ru/c3a8bde9

57

HpI/IKHa,I[HBIC 3aJa4u, CBA3aHHBIC C
OUJINHAPOM

https://m.edsoo.ru/d2del3ca

58

[IpuxnagHeie 3a1a4n, CBA3aHHBIE C
IIWIUHIPOM

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

59

Cdepa u map

https://m.edsoo.ru/tb7912b1

60

Ilepeceuenue cdepbl u mapa c
mIockocThio. Kacanue mapa u
cdepsl mIockocThio. Bua n
n300pakeHue mapa

https://m.edsoo.ru/c1475e77

61

[Iepeceuenue cdepsl u mapa c
miockocThio. Kacanue mapa u
cdepsl IocKoCThIO. By n

https://m.edsoo.ru/af4a7147




n300paxeHue mapa

62

VYpasnaenune chepsl. [Inomans chepsl
U €€ yacreu

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

63

CummeTpust cdepsl U mapa

https://m.edsoo.ru/c23ec878

64

CrepeomeTpHuuecKkue 3a1auu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO cpepoit U mapom,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuuecKkue 3a1auu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

[Ipukiiaguele 3aga4n, CBsI3aHHbBIE CO
cdepoit u mapom

https://m.edsoo.ru/95a815b

67

[ToBTOpEHME: OKPYKHOCTH HA
IUIOCKOCTH, BBIYMCIICHUS B
OKPYKHOCTH, CTaHJapTHBIC MTO100US

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

68

Pazauunnie KOM6I/IHaHI/II/I TCII
Bpalll€HUA 1 MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/44741417

69

3anauu o reme "Tena u
MIOBEPXHOCTHU BpaleHus"

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

70

3agauun 1o TeMe "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/a97b28ca

71

KonTponbhas padora "Tena u
MOBEPXHOCTH BpanieHus"

https://m.edsoo.ru/e8a54716

72

O0béM mumuHapa. Teopema 00

https://m.edsoo.ru/961d78a8




00BEME MPSAMOTO MUITUHIPA

73

Brruncnenue 00bEMOB Te ¢
IIOMOILBIO ONPEACIEHHOTO
uHTerpana. O0bEM KoHyca

https://m.edsoo.ru/8cf5adc7

74

IImomany OOKOBOM U ITOJIHOK
MOBEPXHOCTH KOHYCa

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

75

CrepeomeTpHuuecKue 3a1aum,
CBSI3aHHBIE C BEIUUCIIEHHEM 00BEMOB
WINHAPA, KOHyCa

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

76

[Ipukiagueie 3aga4m 110 TeMe

"OOBEMBI U MJIOLIAAN TOBEPXHOCTEN

Ten"

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

77

OOBEM 1apa 1 MapoBOro CEKTOPA.
Teopema 06 06wEme mapa. [1nomans
cepsr. CrepeomMeTpruyecKre 3a1auH,
CBSI3aHHBIE C BLIYMCIIEHHEM 00HEMOB
mIapa, ImapoBOro CErMeHTa u
IapOBOTO CEKTOpPa

https://m.edsoo.ru/e5667d27

78

IIpukiiaguele 3aga4u 110 TeEMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM T1apa U TUIOMIABI0 ChEephl.
COOTHOIICHUS MEXTY TUTOIIASTMHU
TTOBEPXHOCTEH U 00bEMaMH
HOIOOHBIX TEI

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

79

[TomoOHbIE TeNa B IPOCTPAHCTRBE.
N3menenne 00wEMa mipu o 100uu.
CrepeomeTpHuuecKue 3a1aum,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB
TeJ U IJI0MIaAe TOBEPXHOCTEN

https://m.edsoo.ru/26¢c1leada




80

Kontponbnas pabdota "[lnomanu
MTOBEPXHOCTH ¥ O0BEMBI KPYTIIBIX

n

TCII

https://m.eds00.ru/91c86412

81

JIBM>KEHUs IPOCTPAHCTBA.
Orobpaxenus. JIBuxeHus u
paBeHCTBO (uryp. Obiue cBoiicTa
NBIDKCHUH

https://m.edsoo.ru/e8d891e8

82

Buael n1BukeHMI: napaieIbHbII
MIEPEHOC, UEHTPAJIbHASI CHMMETPHUS,
3epKajibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

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

&3

[MpeobpazoBanus nmonodus. [psmas
u cdepa Ditnepa

https://m.edsoo.ru/d168¢275

84

I'eomerpuueckue 3amaun Ha
PUMEHEHNE IBUKEHUS

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

85

Kontponbnas padota "Bekropsl B
npocrpaHcTee”

https://m.edsoo.ru/daeb232d

86

Ob6o6maromiee nopropenue 11
MOHATUN U METOJ0B Kypca
reometpun 10—11 knaccos,
crucTeMaTu3alus 3HaHU:
"ITapanienbHOCTb MPSIMBIX U
IJTOCKOCTEH B MpOCTpaHCTBE"

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

87

Ob6o6maromiee nopropenue 11
MOHATUI U METOJ0B Kypca
reometpun 10—11 kmaccos,
cUCTeMaTH3alus 3HaHU: "BeKkTopbl
B IIPOCTpaHCTBE"

https://m.edsoo.ru/89b29e3d




88

O6o061maromee nopropenue 11
MOHATUI U METOJI0B Kypca
reomerpuu 10-11 kiaccos,
cucTemMaTu3anus 3HaHuil: "BekTopbl
B IIpOCTpaHcTBe"

https://m.edsoo.ru/71€78941

89

O6o061maromee nosropenue 11
MOHATUI U METOJI0B Kypca
reomerpuu 10-11 kiaccos,
cucreMmarusanus 3HaHui: "O0beM
MHOIOrpaHHHUKa"

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

90

O6o061maromiee nosropenue 11
MOHATUH U METOJI0B Kypca
reomerpuu 10-11 kiaccos,
cucreMmarusanus 3HaHui: "O0beM
MHOTOIrpaHHHKA"

https://m.edsoo0.ru/68371e98

91

O6o061maromee nopropenue 11
MOHATUI U METOJI0B Kypca
reomerpuu 10-11 kiaccos,
cucreMarusanug 3Haguii: "Ilnomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCJI

https://m.edsoo.ru/81595¢c6b

92

O6o06maromee moBropenue 11
MOHSTUN U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cuctemaruzanus 3HaHuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCJI

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

93

Hrorosas koHTposIbHAs paboTa

https://m.edsoo.ru/5752266a

94

Hroroas KoHTpoJbHAA paboTa

https://m.edsoo.ru/52cc9dal




95

[ToBTOpeHue, 0600IEeHNE 1
cUcTeMaTu3alus 3HaHu|

https://m.edsoo.ru/ba2b4522

96

Hcropus pasBUTHA CTEPEOMETPUN
KAaK HayKHU U €€ poJib B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7fd69¢e7¢

97

Hcropus pasBUTHA CTEPEOMETPUU
KaK HayK{ U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/2867b89¢

98

HcTopus pa3BUTHS CTEpEOMETPUN
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

https://m.edsoo.ru/43115873

99

Hcropus pa3BuTHS CTEpEOMETPHUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

100

Hcropus pa3BuTHS CTEpEOMETPHUH
KaK HayKd U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

https://m.edsoo.ru/28dd339e

101

Wcropus pa3BuTHS CTEpEOMETPHUU
KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHI

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

102

Wcropus pa3BuTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U

https://m.edso0.ru/6ede9762




KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOTI'PAMMBbBI

10 KIIACC

Kona
npoBepsieMor
0 pe3yJbTara

7

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/ILHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus

I'eomerpus

7.1

OnepupoBath MOHATHIMH: TOUKA, IPsIMas, INIOCKOCTh

7.2

IIpuMeEHATH aKCHOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX IIPU PELICHUH
r€OMETPUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATHAMU: NMAPAIICTLHOCTh U IEPIICHANKYISIPHOCTD MPSAMBIX
U IJIOCKOCTEN

7.4

KnaccudumupoBarh B3auMHOE pPaCIOJIOKEHUE TPSMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHSAMM: JBYTPaHHBIA Yroj, TPaHU ABYTPAHHOIO YIUIA,
peOpo IBYrpaHHOrO YIJa, JIMHEHHBIH yrojl OBYTpaHHOTO yria, TpaxycHas
Mepa ABYTPaHHOTO yria

7.6

OHCpI/IpOBaTL MNOHATHUAMHA: MHOI'OI'PpAaHHUK, BBIHYKHLIﬁ n HGBBIHYKJIHﬁ
MHOT'OT'paHHUK, 3JICMCHTBI MHOT'OI'PaHHUKA, HpaBI/IJ'ILHHﬁ MHOT'OT'PpaHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHMpamMuaa, IpU3Ma,
MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo)

7.8

KnaccupumupoBarb ~ MHOTOTpaHHHMKM,  BBIOMpass ~ OCHOBaHMA  JJIS
KJaccu(uKanuy (BBITYKIbIE M HEBBIMYKIbIE MHOTOTPAaHHHUKH, MPAaBHIbHBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE MPU3MBI, TapaJljiesIeuIeabl)

7.9

OHepI/IpOBaTL MOHATHUAMU: CCKYyIad IIJIOCKOCTb, CCHCHNEC MHOT'OT'PAHHHUKOB

7.10

OOBACHATH MPUHIMIBI TOCTPOCHHSI CEYCHUN MHOTOTPAHHUKOB, HCTIOIB3YS
METO/I CIIEIOB

7.11

CTpOI/ITB CCUCHUA MHOT'OIr'paHHUKOB METOAOM CJIICOOB, BBITIOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PHCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUA
CBEpXY, COOKY, CHU3Y

7.12

Pemarsn 3aa41 Ha HaXOXJACHUC I'COMCTPUUCCKUX BCJIIMYUH 10 o6pa3uaM U1
aJIropuTMamM, NpuUMCEHA HU3BCCTHBIC AHAJIUTHYCCKUC MCETOJAbI IIpU PCHICHUHA
CTAaHAAPTHBIX MATCMATHYCCKUX 3aJda4 Ha BBIYMUCIICHUC paCCTOﬂHI/Iﬁ MCKOY
ABYMs TOYKaMH, OT TOYKH [0 HpHMOﬁ, OT TOYKHIO IINIOCKOCTH, MCIKIY
CKpCHIMBAIOIIUMUCA ITPAMBIMU

7.13

Pemarsn 3aa4 Ha HaXOXJACHUC I'COMCTPUUCCKHUX BCJIIMYUH 10 o6pa3uaM U1
aJIropuTMamMm, NpuUMCEH HU3BCCTHBIC AHAJIMTHYCCKUC MCETOJAbI IIpU PCHICHUHA
CTAaHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYHUCICHHUC VYIJIOB MCKIY
CKpCHIMBAIOIIUMHUCA TIPSAMBIMH, MCKIY HpSIMOﬁ U IUIOCKOCTBIO, MCKIY




IIJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Berancisars 00bEMBI U Iiomaau HOBerHOCTeﬁ MHOT'OIrpaHHUKOB (HpI/I3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OPMYJI, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUIOINAISIMUA TTOBEPXHOCTEH, 00BEMaMU TOJJOOHBIX MHOTOTPAaHHHKOB
715 OnepupoBarh NOHATHUSAMHU: CHMMETPHsS B IPOCTPAHCTBE, LEHTP, OCh H
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPIPETUPOBATh HHGMOpPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TIPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[TpuMeHsITh TeoOMeTpUYecKre (aKThl IS PEHICHHS CTEPEOMETPHUYCCKHIX
7.17 3a/1a4, MPEIOJIaraloluX HECKOJBKO IIaroB pEIICHMs, €CIU YCJIOBMS
MIPUMEHEHUS 3a/1aHbl B ABHOU popme
718 [IpuMeHaTs mpocTeilline NporpaMMHBIE CpPEICTBA U DIIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoauTh NpuUMEpsl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
’ YKU3HH, PACIIO3HABATh MPOSBIECHNE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATHh MONy4YeHHbIE 3HAHWSA Ha TMPaKTUKE: aHAIM3UPOBATh pPeabHbIE
CUTYyallMM W TPUMEHSTh MU3yUYCHHBIC MOHATHS B IMPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku cGOpMYJIMPOBAHHON MpoOIeMbl, MOAEIUPOBATh peajbHbIE
7.20 CUTyallUM Ha S3bIKE T€OMETPHUH, HCCIEAOBATh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TMOHSATHI M TeopeM, ammapaTta anreOpbl,
pemaTh NpakTUYECKHUE 3a/1a4i, CBSI3aHHBIE C HAXOKJIECHUEM T'€OMETPUUYECKUX
BEJINYUH
11 KIIACC
Kon
NpoBepsieMo IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM
ro o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yjabTara
6 I'eometpust
OnepupoBaTh MNOHATHAMH: MHJIMHAPUYECKAs TOBEPXHOCTh, OOpasyrolme
6.1 UUAJTUHAPUYECKOW TOBEPXHOCTH, IIWIMHIP, KOHHMYECKass TMOBEPXHOCTD,
o0pazyrolie KOHUYeCKo! MOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacnioznaBats Tena BpameHnus (MUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CIOCOOBI MOTYYSHUS TeJl BPALLCHUS
6.4 KiaccudumupoBats B3auMHOE pactoyiokeHue chephl U MIOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOM CEIrMEHT, OCHOBAHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOW, OCHOBAaHHE WIIAPOBOTO CJIOS, BBICOTA LIAPOBOTO

CJ1051, IIapOBOM CEKTOP




Beruucnsate  00bEMBI M IUIOMIAAM  TOBEPXHOCTEM TN  BpallCHHS,

6.6 reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POopMyJT
6.7 OnepupoBath MOHATUSAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMMCAHHBII
' okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS
6.8 BbIYHcnsaTs COOTHOIICHUS MEXIY IUIOMIAAsSIMU MOBEPXHOCTEH M 00BEMamMu
’ MOJJOOHBIX TEI
6.9 N3oOpaxkats uzydaemble (QUTYpPBl OT PYKH U C TPUMEHEHHEM IPOCTHIX
’ YepTEKHBIX HHCTPYMEHTOB
6.10 BrInonmHATE (BBIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' ¢buryp: BUa cBepXy, cOOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAIICHHS
W3Bnekatb, UWHTEPIpPETUPOBaTh U MpeoOpa3oBbIBaTh HHGMOpPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX  (Urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[IpumenaTp reomeTpudeckue (aKThl ISl PEIICHUS CTEPEOMETPHUECKHUX
6.12 3a7a4, NOPEANOoJIaralolIMX HECKOJIbKO IIaroB pPEMIEHUs, €CIU YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
6.13 OrnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BoinonHATe JAEWCTBUSA CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha 4YHUCIO, OOBACHATh, KAaKUMH CBONCTBAMH OHU
obnagaoT
6.15 [IpuMeHATH MpaBUIIO NapAJIENICHUIIENA IIPU CII0KEHUN BEKTOPOB
OnepupoBath MOHITHIMH: JEKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPJMUHATHI BEKTOPA, YroJl MEXKITY
' BEKTOpaMH, CKaJsipHOE TMPOMU3BEJCHHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILJTAHAPHBIE BEKTOPHI
Haxomuth cymMmMy BEKTOPOB M MIPOU3BEICHUE BEKTOPA HA YMCIIO, YTOI MEXIY
6.17 BEKTOpPaMH, CKaJspHOE IMPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3agaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemate mpocteiiime reoMeTpuyecKHe 3aladyd Ha MPUMEHEHHE BEKTOPHO-
' KOOPAWHATHOTO METO/Ia
Pemarp 3amaum Ha [10Ka3aTelNbCTBO MAaTEMaTHUYECKUX OTHOIICHUH U
6.20 HaXO0XJICHHE TEOMETPUYECKUX BEIWYHH M0 00pas3laM WM aJroOpUTMaM,
' MIPUMEHSISI H3BECTHBIC METOJIbI MPU PEUICHUH CTaHJAPTHBIX MAaTEMATHUECKUX
3a1a4
621 [IpumeHsaTh  TpoCTeWline MpPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4
602 [IpuBoauTH, TPUMEPH MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE H
' KU3HU, pacliO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
623 [IpuMeHsITh TIOMyYeHHBIC 3HAHHWS HA TMPAKTHKE: aHAJU3UPOBATh peEabHBIE

CUTyallul U NPUMCHATHL HM3YYCHHBIC IMOHATHA B INPOLHCCCC IOHNCKAa PCIICHUA




MaTeMaTHYeCKH CPOPMYITHMPOBAHHON MPOOJIIEMBI, MOJIECTUPOBATH PEaTbHBIC
CUTyallUM Ha $A3bIKE TE€OMETPHUM, HCCIEN0BATh IIOCTPOEHHBIE MOJECIH C
WCIOJIb30BAaHUEM T€OMETPUYECKMX TMOHATUNH M TEopeM, ammapara aiareOpbl,
pelaTh IpakTUYECKUE 3a/1aui, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUUYECKUX
BEJIMYMH




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KUIACC

Koxa
7

HpOBepHeMblﬁ IJIEMEHT COACPKAHUSA

['eometpus

7.1

OcHOBHbIE TOHATHS cTepeoMeTpun. Touka, mpsMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATHYECKOM IMOCTPOSHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3aumHoOe pacnosnokeHue NpsAMbIX B IPOCTPAHCTBE: NIEPECEKAOLINECS, TApAJIIEIbHbBIE
U CcKpewmuBaromuecs ImpsaMmble. llapamnensHocTs NOpsAMBIX M IJIOCKOCTEM B
IIPOCTPAHCTBE: MapajljIelIbHbIE MpPSMblE B IPOCTPAHCTBE, NapalIeIbHOCTh TpPEX
IPSAMBIX, MAPAJUIEIBHOCTh MPAMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHaMH, yroj MeXxAy NpsAMBIMH B IIpocTpaHcTBE. [lapamienbHOCTh IUTOCKOCTEN:
napajulesibHble TUIOCKOCTH, CBOWCTBa NapajuielibHBIX Iockoctei. [Ipocreiiime
IIPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpadap, KyO, mapasienenumne],
MOCTPOCHUE CEUCHUN

7.3

HCPHCHI[I/IKYJUIPHOCTI) HpﬂMOI\/JI U TUIOCKOCTH: MNCPIHCHIAUKYJISAPHBIC TIPAMBIC B
MMPOCTPAHCTBEC, MPAMBIC MAPATJICIIBHBIC U NCPICHAUKYIAPHBIC K IINIOCKOCTH, IMPU3HAK
MEPIECHINKYISIPHOCTH MPSIMON U TUIOCKOCTH, TE€OpeMa O MPSAMOU MEPHEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXAY MPSMOIl U MIIOCKOCTHIO, ABYTPAHHbIN
YTOJI, TUHEHHBINA yroji ABYTPaHHOTO yria. [leprnenaukynsap v HakJIIOHHBIE: pACCTOSHUE
OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE OT MPSAMOMN JI0 TIIOCKOCTH, MPOEKLUs (PUrypbl Ha
IJIOCKOCTb. IlepneHauKyIsipHOCTh IUIOCKOCTEH: IPU3HAK NEPIEHIUKYISAPHOCTH ABYX
miockocTei. Teopema 0 TpEX MepHneHAUKYISIpax

7.4

IloHsiTHE MHOIrOIpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIBIE U
HEBBINYKJIbIE MHOTOIPAaHHUKHM, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU W OCHOBAHHUS NPU3MBI, MpsiMas W HAKJIOHHAs MpPU3MbI, OOKOBas M
IIOJIHAs TOBEPXHOCTH NpU3Mel. [lapannenenunen, npsaMOyrojabHbIN NapajuleIenunes] u
ero cpoicrtea. Ilupamuga: n-yronpHas nupamuza, IpaHM U OCHOBAaHUE IUPAMUIBL,
OOKOBasi M MOJHAsl MMOBEPXHOCTb NMUPAMU[BI, NPAaBWJIbHAS M yCEUYEHHAs NUpaMUJa.
OnemMeHTbl MNpu3Mbl W nupamuabl. [lpaBuibHbIE MHOTOTPAaHHUKHU: TOHSTHE
MIPaBUJIBHOTO MHOTOIPAaHHMKA, MPAaBWIbHAS TMpHU3Ma M IPAaBWIbHAS IHPAMHJIA,
IpaBUiIbHAsA TPEyrosbHas MUpaMKUIa U MPAaBUIIBHBIN TeTpa’ap, KyO. IlpeacraBienue o
IIPABWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JOJeKa’ap M ukocayapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKH, MPSIMOM, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B IHUpaMujax, Mapajuielenunenax,  MNpaBUIbHBIX
MHOI'OIPaHHHUKaX

7.6

Bbrunciienue >1€MEHTOB MHOTOTpAaHHMKOB: p&Opa, nmaroHanu, yrisl. [liomans
OOKOBOIl IOBEPXHOCTH M TIIOJIHOM TOBEPXHOCTH NPSIMON NPU3MBI, IIJIOLIA/Ab
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi mpu3Mel. Ilnomans 60koBOI




MMOBCPXHOCTU H TOBCPXHOCTH HpaBHHBHOﬁ nmupaMuJbl, TEOopeMa O IUIomaanu
yceu€HHoi mupamuibl. [lonstre 06 o0béMe. OOBEM MUpPaMUIbI, TPU3MBI

7.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXy TUIOMIAASIMHU MOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

IIpoBepsieMblii 31eMeHT CoepKaAHUs

I'eomerpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yoIIKe HUINHIPHIECKON MOBEPXHOCTH, OCh
HUWIMHIPUYECKON moBepxHOCTU. Lunmuuap: ocHoBaHMsI W OOKOBas MOBEPXHOCTb,
o0pa3yromias ¥ 0Ch, IIOIaAb OOKOBOM U MOTHONH MOBEPXHOCTH

6.2

Konnueckasi moOBEpXHOCTh, OOpa3yronme KOHUYECKOHW TOBEPXHOCTH, OCh U
BEpIlIMHA KOHMYECKOH moBepxHOCcTH. KOHyC: OCHOBaHUE U BepIlInMHA, 0Opasyromias
U OChb, TIUIONIAAh OOKOBOH M TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:
o0pa3yroniue U BbICOTa, OCHOBaHMS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, AMaMeTp, TUIOMAAb MOBEPXHOCTH cepsl. BzanmHoe
pacrnojio’keHue cdepbl U IIIOCKOCTH, KacaTelabHasl IJIOCKOCTh K cdepe, MIouanb

chepnr

6.4

N300paxeHne Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka nuamHApa U KOHyca

6.5

KOM6I/IH3HI/II/I TEJI Bpall€HUA W MHOI'OI'PAHHHUKOB. MHOFOFpaHHI/IK, OIMMCAaHHBIN
OKOJIO C(i)epbl, cq)epa, BIIMCaHHAAd B MHOI'OTpaHHUK, UJIK TCJIO BPpAllICHUA

6.6

[Torsitme 06 o0béMe. OCHOBHBIE CBOWCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuienenunena u cieActBus u3 He€. OO0bEM IHMIMHIpA,
koHyca. O0béM mapa u miomaab chepol

6.7

[Tono6uble Tena B mpoctpaHcTBe. COOTHOWICHHS MEXIY  IUIOIAASIMU
MOBEpPXHOCTEH, 00bEMaMU IOJJOOHBIX TEI

6.8

Ceuenust nuiIMHIpa (MapajieIbHO W MEPHeHIUKYSIPHO OCH), CEUYEHHS KOHyca
(mapannenbHOE OCHOBAHHIO M MPOXOAIIEE Yepe3 BEPIINHY ), CEUEHHs 1apa

6.9

BexTop Ha mockoct U B mpocTpaHcTBe. ClOXKEHHE W BBIYMTAHHUE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha yucio. Pa3noxeHue BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuno mnapamnenenunena. Pemenue 3agad, CBA3aHHBIX  C
IIPUMEHEHNEM IIPABUJI IEUCTBUN C BEKTOPAMHU

6.10

[IpssimoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiiine 3agaum B KOOpAMHATaX. YTON MeXIy Bekropamu. CkaiasipHoe
MPOU3BEJICHNE BEKTOPOB. BBIUMCICHUE YTIIOB MEXAY MPSMBIMH U TJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUN T€OMETPUUYECKUX 3a]1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUA K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K IPEIMETHBIM Pe3yJbTATAM OCBOCHUS
NPOBEPSIEeMOro OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMBI CPe/IHEro 00111ero
TpeOoBaHus o0pa3oBaHusi

Bnamenue wmeromamMu JI0Ka3aTeNIbCTB, AITOPUTMAMH pEIICHUS 3a7ad;
yMeHue (opMyIupoBaTh M ONEPHPOBATH TOHATHAMHU: ONpEICICHHE,
aKCcMoMa, Teopema, CJEICTBHE, CBOWCTBO, IPH3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYIHUPOBKH; IPUMEHSITh UX; YMEHHUE (HOPMYIHPOBATH
0o0paTHOE W TPOTHBOIOJIOXKHOE YTBEP)KACHUE, MPUBOJUTH MPHUMEPHI U
KOHTPHIPHUMEPLI, HCIOJB30BaTh MCTO/ MaTeMaTHYEeCKOU HWHIAYKIH;
MIPOBOJIUTH JTOKA3aTEIbHBIC PACCY)KICHHS MTPH PEIICHUH 33/1a4, OIICHUBATh
1 JIOTUYECKYI0 IPAaBUIBHOCTb  PACCYXKACHUM; YMEHHE OIEPUpPOBATH
MOHATUSIMH: MHOJKECTBO, IOJMHOXKECTBO, ONEPAIH HaJl MHOXECTBAMHU;
YMCHUC HUCITIOJIb30BAaTh TeOpeTHKO-MHO)KCCTBeHHBIﬁ amnmapar JJIA
OIMCAaHMS PEATBHBIX MPOIECCOB M SIBJICHUH U MPH PEIICHUH 33J1a4, B TOM
qHcie U3 IPYTuX y4eOHBIX IPeAMETOB; YMEHHE ONEpUPOBATh MOHATUAMHU:
rpad, cBs3HBIM Tpad, mepeBo, nuKI, rpad Ha TUIOCKOCTH; YMEHHE
3aaBaThb U OIIMCHIBATH I‘pa(bbl Pa3INIHBIMU CHOCO6aMI/I; HUCIIOJIB30BaTh

rpadsl MPU PEIICHUN 3a/1a4

YMeHne ornepupoBaTh MOHSATHSMH: HATypajdbHOE YHCIIO, IEJ0€ YHUCIIO,
CTENEHb C IIeJIBIM MOKa3aTeleM, KOPEHb HaTypaJIbHOM CTETEHU, CTETIEHb C
palMoHAIBHBIM TIOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM MMOKAa3aTeleM,
norapumM dYKclIa, CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIHLHOTO YHUCIA,
OCTaTOK IO MOJYJIO, PAalOHAJIbHOE YHCIO, HWPPALUOHAIBHOE YHUCIIO,
MHOXECTBAa HaTypajbHBIX, IEJbIX, PAlMOHAIbHBIX, JEHCTBUTEIbHBIX
2 YUCeNl, YMEHHE WCIOJIb30BaTh TMPU3HAKUA JEIHUMOCTH, HAWMEHBIIUHA
OOIIMii 1eTUTeNns U HaUMEHbIIee 001ee KpaTHOE, aNropuT™M EBkInaa npu
pelIeHuN 3a/1a4y; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCIICHMS;  YMEHUE  BBINOJHATh  BBIUMCICHUE  3HAYCHUH U
npeoOpa3oBaHusl  BBIPAKEHUH CO  CTENCHAMH H  JorapupMamu,
npeodpa3oBaHus JTPOOHO-PAIMOHATBHBIX BBIPAKECHMUIA; yMEHUue

OIICpHUPOBATH IIOHATHUAMU IOCIC10BATCIIBHOCTD, apI/I(i)MeTI/ILIeCKafl




Iporpeccusi, TeOMeTpHuecKas Iporpeccusi, OECKOHEYHO yObIBaromas
reoMeTpHUUecKas MPOrpeccus; yMEHHUE 3a/1aBaTh I10CIIEJ0BATEIbHOCTH, B
TOM 4YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEepUpOBaTh
MOHATUSIMM: KOMIUIEKCHOE 4YHCJIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHUCIIA,
MOAYJIb U apTyMEHT KOMILUIEKCHOTO 4ucia, popma 3aIuCcH KOMIIEKCHBIX
qucen (reoMeTpruuecKasi, JPUrOHOMEeTprUecKas U anredpandeckas); yMeTh
MPOU3BOJIUTE apu(pMETHUYECKHE JEHCTBUS C KOMIUIEKCHBIMU YHCIaMU;
MIPUBOJUTH NPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YMCEIL; ONIEpUPOBATh
MOHATHSIMM:  MaTpuua 2X2  u  3x3, ompexeiauTenb  MaTpULbL,

FCOMeTpI/IquKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHAMM: DPALMOHAIBHBIE, HUPPALUOHAJIIbHBIC,
MoKa3aTebHbIe, CTENEHHBIE, JOTapu(pMHUUYECKHe, TPUTOHOMETPHUECKUE
YPaBHEHHs W HEpPAaBEHCTBA, WX CHUCTEMBI; YMEHHME OIEpUPOBATH
MOHATUSIMH: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, DPAaBHOCHUIIBHOCTH
YPAaBHEHUH, HEPAaBEHCTB M CUCTEM; YMEHHME pellaTh YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JINYHBIX IPUEMOB; pEIIAThH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIapaMETpPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI [UIsl PEIICHHs MaTeMaTHYEeCKHX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U pealbHOU )KU3HU

YMeHue omnepupoBaTh TMOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
MEPUOTMIHOCTh (PYHKIUHU, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
(GyHKIMH, 3KCTpeMyM (QYHKLUHU, HauOosblIee W HauMEHbIIee 3HAUYCHUS
(yHKIMHM Ha TTPOMEXKYTKE, HEMpephIBHAS (PYHKIIMS, aCUMITOTHI Tpaduka
GyHKIUY, TepBasi ¥ BTOpasi MPOU3BOHAS (YHKIIMH, TEOMETPUUECKUN U
(bU3MYECKU CMBICT TMPOUW3BOJHON, TMEepBOOOpa3Has, ONpeACIEHHBIN
WHTETpa, YMEHHE HaxOIuUTh ACUMITOTHl Tpaduka (YyHKIUU; yYMEHUE
BBIUUCIIATH  TIPOM3BOJHBIE  CYMMBI, IPOU3BEICHHS, YaCTHOTO U
KOMITO3UIIUN (YHKIMI, HAXOMUTh YpaBHEHHE KacaTelbHOU K Tpaduky
(GYHKINMW; yMEHUE HAaXOJUTh IPOW3BOJIHBIC AJIEMEHTAPHBIX (DYHKITHIA,
YMEHHE UCIOJNb30BaTh MPOU3BOJIHYIO JUIS HCCIEIOBAaHUS (DYHKIHA,
HaXOJWUTh HAaWOOJNBIINE W HAMMEHBIIME 3HAYCHUS (QYHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJIb30BAaHUEM amrapara MaTeMaTH4ecKOro
aHalM3a; TPHUMEHSATh TMPOW3BOAHYIO [UIS HAXOKICHUS HAWIYYIIETO
pelieHuss B MPUKIAAHBIX, B TOM YHCJIE COLHUAIbHO-DKOHOMHYECKHX W

(bu3MYecKuX 3amavyax; HaXOAUTh TUIOMAAN U 00BEMBI (PUTYDP C MTOMOIIBIO




HHTCrpaina, MpUBOAUTL IMPUMEPBI MATECMATHYCCKOr0 MOACIHUPOBAHUA C

NOMOIIbIO U] depeHInanbHbIX YpaBHEHUI

YMeHue onepupoBaTh NOHATUAMU: rpaduk QyHKIMHN, oOpaTHas QyHKIMA,
KOMMO3ulusl (YHKIWH, JWHEeWHas (yHKIHS, KBaapaTU4Has (QYHKIHA,
pauMoHanbHast (QYHKIMSA, CTENEeHHas (YHKLUS, TPUTOHOMETpUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETpPHUECKHE (DYHKIMH, MOKa3aTelbHas U
norapupmuueckas (QyHKIUM; yMEHHE CTPOMTh TIpaUKU H3YyYEHHBIX
GyHKUMHA,  BBIIOMHATH  mpeoOpazoBaHus  rpadukoB  (YHKIHWH,
UCIOJb30BaTh IpauKy JUIsl U3yUeHHs IPOLIECCOB U 3aBUCUMOCTEH, Mpu
pelIeHNH 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB W 3aJad W3 peaslbHOU
KHU3HHM; BbIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BeJIUYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M Tpaduku (GYHKIUN JUIS pElICHUs ypaBHEHHIA,
HEpaBEHCTB U 3aJad C MapamMeTpaMy; H300paxkaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

VYMeHue pemarbh TEKCTOBbIE 3a7aud pPa3HbIX TUIMOB (B TOM 4YHUCJIE Ha
MPOLIEHTHI, I0JIM M YacTH, HA JABM)KEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJIOTH, 3a/1a4¥l U3 O00JaCTU yNpPaBICHUS JIMYHBIMUA U CEMEHHBIMU
(uHaHCaMM); COCTaBIIATh BBIPAXKEHMSI, ypaBHEHHUS, HEPAaBEHCTBA M HX
CHUCTEMBI 1O YCIIOBUIO 3aJa4M, HCCIEAOBATh MOJYUYEHHOE pEIICHUE U
OLICHHMBATh MPABIONOAOOHOCTh pe3yJIbTaTOB; YMEHHE MOJEINPOBATh
peajbHble CHTyallUd HA SI3bIKE MAaTEMAaTHUKH; COCTaBJISTh BBIPAXKCHMUS,
yYpaBHEHHs, HEpPaBEHCTBA W HX CHUCTEMbl 1O YCJIOBUIO 3aJayd,
HCCIeA0BaTh IMOCTPOEHHBIE MOJEIM C UCHOJIb30BAaHUMEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHnue onepupoBaTh MOHATHSIMH: CpeliHee apudmernyeckoe, MeaAHaHa,
HauOoJpIlIee 1 HaMMEHbIIIee 3HAUYSHHs, pa3Max, IUCIepCHsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; YMEHHE H3BIIEKATb, HHTEPIPETHUPOBATH
uHpOpMaltIo, PEAICTaBICHHYIO B Ta0/IMIaX, Ha AUarpaMmax, rpapukax,
OTPaXKAIOILYI0 CBOMCTBA pealbHbBIX MPOLIECCOB U SIBICHUM; MIPEICTaBIATh
uHpOpMALMI0O C TOMOUIbIO TaONMIl M JUarpaMM; HCCIIEIOBaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TpaUuecKux
METOIOB U 3JIEKTPOHHBIX CPEACTB; rpa)uuecKu UCCIIEJ0BaTh COBMECTHBIE

Ha0JII0/IEHUS C IIOMOILBIO TUarpaMM pacCceuBaHus U JIMHEHHOW perpeccuu

YMeHHne onepupoBaTh IMOHATHAMH: CIIyYalHBbIM OINBIT M CIy4ailHOE

CO6BITI/IC, BCPOATHOCTD cnyqaﬁHoro CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIHOJb30BaHUEM TIpadUUYECKUX METOJO0B; IPUMEHATH
(bopMyJbl CIOKEHHSI U YMHOXKEHHsI BEpOSATHOCTEH, (opMyiy HOIHOMH
BeposTHOCTH, popmyiny bepnyinu, komOuHaTOpHBIE (PAKTHI U (HOPMYIIBI;
OLICHUBATh BEPOSATHOCTH pPEAJbHBIX COOBITUI; yMEHHE OIEepPUPOBATh
MOHATUSIMM:  CIyyallHash BeJIMYMHA, paCHpe]esIeHue BepOSTHOCTEH,
MaTEMaTUYECKOE OKHUIAHUE, JUCHEPCHUS M CTAHIAAPTHOE OTKJIOHEHHE
Clly4ailHOH  BENWYMHBI, (QYHKIUU pachnpefesieHuss U  IUIOTHOCTH
PaBHOMEPHOI0, I0KA3aTEIBHOIO M HOPMAJIBHOTO PACIIPEAEICHU; YMEHNE
HCIOJIb30BaTh CBOWCTBA U3yUEHHBIX paclpeesieHui sl pelleHus 3a/1ay;
3HAaKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YHCEN, METO/bI BHIOOPOUHBIX
UCCIIEIOBaHUM; yMEHHME TPUBOAMTH NPUMEPHl MPOSIBICHUS 3aKOHA
OONBIIMX 4YMCEN B TNPHUPOJIHBIX M OOILIECTBEHHBIX SIBICHUSX; yYMEHUE
ONEepUpPOBaTh MOHATHUSMU: COUETAHHUE, NEPECTAHOBKA, YHMCIO COYETAaHUMH,
YHUCIO  IepecTaHoBOK; OuHOM  HplOTOHa; yMeHHME  NPUMEHATh
KOMOWHATOpHBIE (DaKThI U PACCYXKACHUS ISl PEIICHUs 3a/1a4; OIICHUBATh
BEPOSATHOCTH pPeaJbHbIX COOBITUH; COCTABIATh BEPOATHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKa, IMpsiMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYUHA YIJIA, IJIOCKUN IO, IBYTPaHHBINA
yTOJ, TPEXTPAHHBIN YTroJ, CKPEIIUBAIOUIUECs PsIMbIE, MapaJUICIbHOCTh U
NEePHIEHAUKYISIPHOCTh MNPSMBIX U IUIOCKOCTEH, YIOJd MEXAY MNPSIMbIMH,
Yrojd MEXIy TMpsSMONM M IUIOCKOCTBIO, YIoJl MEXAYy TUIOCKOCTSMH,
paccTosiHue OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXKIY HpPsIMBIMH,
paccTosiHue MEXAY IJIOCKOCTSIMU; YMEHHE HCIIOJb30BaTh MPU PEIICHUU
3a/la4 W3y4YeHHbIE (PAKThl U TEOPEMbI INIAHUMETPUHU; YMEHHE OLIEHUBATh
pazMepsl OOBEKTOB OKPYKAMOIIETO0 MHpPA; CTPOUTH MaTEeMATHYECKUE
MOJEJIM C IOMOIIBK) TEOMETPUYECKUX IOHATUH M BEIUYMH, pPEIIaTh

CBA3aHHLIC C HUMHU MPAKTHUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOLWIANb (GUIYphl, 00bEM (QUIYypHI,
MHOTOTPaHHHK, MPaBHIGHBI MHOTOTPAaHHHMK, CEYCHHWE MHOTOTPAaHHHUKA,
Ky0, mapauienenumnen, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallieHus, MWIMHIP, KOHYC, mmIap, cdepa, miomanb cdepsl, MUIONIaab
MOBEPXHOCTU MHPaMUIbI, TMPHU3MBI, KOHyca, LWIMHIpPA, 00BEM KyoOa,
MPSIMOYTOJIPHOTO TapaUieNienunea, MHPAMHUIbI, MPHU3MBI, IHIHHIPA,
KOHYyca, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYEHHUS KOHyca M IMIHHIPA,

nmapajjiCJIbHbIE OCH HWJIMXM OCHOBAHWIO, CCYCHUC IIIapa, IIJIOCKOCTD,




Kacamomascs cdepbl, UWIMHIpa, KOHYCa; YMEHHE CTPOMUTHb CEYEHHE
MHOTOIpaHHHMKA, M300pakaTb MHOI'OIPAaHHHMKH, (PUIYypbl U HMOBEPXHOCTH
BpaLEHUs], UX CEYECHMS, B TOM YHUCJIE C IIOMOIIBIO AIEKTPOHHBIX CPEICTB;
YMEHHUE NPUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
(dbopMyIUpoBaTh OINpEIEICHHS U3y4aeMbIX (PUTYp, BBIABUTATh TUIIOTE3BI O
CBOWCTBaX M IpH3HAKaX TEOMETPUYECKHX (Uryp, OOOCHOBBIBATH HIIU
ornpoBepraTb MX; YMEHUE MPOBOAUTH KilaccuPukanuio ¢uryp 1o
pa3NUYHBIM [PU3HAKAM, BBIMOJHATE HEOOXOAMMBIE JIOMOJIHUTENIbHBIE

MTOCTPOCHUS
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YMeHHe ~OnepupoBaTh IMOHATHSIMH: JBH)KEHHE B  IPOCTPAHCTBE,
HapayuIe/IbHBIA TEPEHOC, CUMMETPHUSI Ha IJIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpPeoOpa3oBaHrWe TOMOOUs, TOMOOHBIE (QUTYpPHI; YMEHUE
pacro3HaBaTh paBHbIC M MMOJOOHBIC (UIYPHI, B TOM YHCIC B HPHUPOJIE,
HCKYCCTBE, aPXUTEKTYPE; UCIIOIb30BATh TEOMETPHUCCKUE OTHOIICHUS TIPU
pELICHUHU 3a/1a4; HaXOAWTh T'€OMETPUYECKHE BEIMUYHHBI (UIMHA, YTroJ,
UI0Ia/b, 00BEM) MPH PELICHUH 3a/1a4 U3 JIPYTHX YUYEeOHBIX MPEAMETOB U
U3 peaqbHOM KU3HW, YMEHHE BBIYHCIIATH T'€OMETPUYECKUEC BETMIMHBI
(mHa, yroi, Iwom@anb, OOBEM, IUIOUIAJh MOBEPXHOCTH), HMCHOJIB3YS
u3ydeHHbIe (HOPMYJIBI U METObI, B TOM YHCJIC: IUIOIIA[b MOBEPXHOCTH
MUPaMUBI, TPU3MBI, KOHyCa, MWIMHAPA, TUIOMAaAb cepsl; 00bEM Kyoa,
OPSMOYTOJILHOTO — MapaUIe/IeNuea, MUPAMUIbl, HPU3MbI, [HIHHIPA,

KOHYCa, IIapa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHUCIIO, PA3JIOKEHHE BEeKTopa Mo 0Oasucy,
CKAJIPHOE NPOU3BEJCHUE, BEKTOPHOE IIPOU3BEICHUE, YTOd MEXAY
BEKTOPAaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBI M KOOPJIWHATHBIA METOJ
JUIS pelIeHHs TeOMETPUYECKMX 3aJad M 3aJad JApPYyrux y4eOHbIX

IIPEAMETOB
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YMmenue BBI6I/IpaTB HOI[XOI[HIJ_II/II‘/JI MCTOJ IJIA pCIICHUS 3aJa4u; IOHUMAaHUC
SHAYUMOCTH MATCMATHKU B M3YUCHHUH MPUPOAHBIX U 06HICCTB€HHI>IX
nponeccoB " SIBJ'ICHI/If/’I; YMCHHEC PACIIO3HABATh TIIPOABJICHUC 3aKOHOB
MaTE€MaTUuKN B UCKYCCTBE, YMCHUC IIPUBOANTE MIPUMECPBI MATEMATHICCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbIX HA EI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Uucna u BEIYUCIIEHUSA
1.1 Harypasbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH HEbIX YUCE
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JECATUYHBIC JIpOoOU, TMPOIICHTHI,
. OeCKOHEUHBIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTerneHu. JlelicTBus ¢ apuMeTHIecKuMu
. KOPHSIMM HaTypaJbHOMN CTENIEHU
1.4 Crenenp c¢ 1nenpiM nokazatesneM. CTeneHb C palMOHAIbHBIM I10Ka3aTeJIeM.
. CBolicTBa CTENEHU
L5 CuHyC, KOCHMHYC M TAaHI€HC 4YHCIIOBOIO aprymeHTra. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOIO apryMeHTa
1.6 Jlorapugm uncna. JlecsTuuHble U HaTypallbHbIE JTOrapU(MbI
HeiictButenpHble uucna. Apudmernueckue omnepanuuu C  JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxEéHHble BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [TpeoOpa3oBaHre BbIpaxKeHHM
1.9 KommuiekcHele uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lensle n 1poOHO-pallOHAIBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuroHomeTpruyeckue ypaBHEHUS
24 [Toka3arenbHble U JorapumMuyeckue ypaBHeHUs
2.5 Llenble u 1poOHO-pallOHANIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuuecKkrue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMsl JIMHEHHBIX ypaBHEHUN. OnpeaennTesnb MaTpUILIbl
3 OyHKIUHN U TpapUKU




OynHkuus, cnocodwl 3amanus ¢yHkuuu. ['paduk dysakuuu. B3aumuo oOpaTHbIE

>l ¢ynkunu. YétHsie 1 HeuéTHbIe QyHKIMU. [leproanueckue GpyHKINHI
OOnactp ompeneneHuss W MHOXECTBO 3HaueHWd ¢QyHkumd. Hymm ¢ysknum.
10 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIMH.
' MaxkcumyMbl ¥ MUHMUMYMBbl (yHKIMHA. HaunOomnbllee M HauMeHbllee 3HAYEHUE
(YHKLIHU HAa IPOMEKYTKE
313 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHs 1n-OU CTEHEHH
34 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [ToxazarenbHast U norapudmuyeckas GyHKIUU, UX CBOWCTBA U IrpaduKu
16 Touku paspeiBa. Acumntotel rpadukoB @yHkumil. CpoiicTBa (yHKUUH,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBateabHOCTH, CIIOCOOBI 33aHMUS TIOCIIE0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyiia CI0XHBIX MPOLIEHTOB
4 Hauana MmaTemaTuueckoro aHaiausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKIMN
[IpumeHeHne MPOM3BOAHOM K HCCIENOBaHUIO (YHKIUI HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenue HanOoJbIlero 1 HaUMEHbLIETo 3HaueHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHOXecCTBa U JIOTHKA
5.1 MHOXecTBO, orepauy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCcTh
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuk#
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
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