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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 yaca: B 10 kimacce — 102 yaca (3 yaca B Hegento), B 11 kinacce — 68
yaca (2 yaca 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 11 1
) [ToBTOpEHwME, 0606HI€HI:I€ u 1 |
CHUCTEMAaTH3aIMs 3HAHUH
3 OOBEM MHOTOTpaHHUKA 12 1
4 Tena BpameHus 12 1
5 [Tnomaau MOBEpXHOCTU U O0BEMBI 7 1
KpPYTIJIBIX TEJ
6 JBrxenus 7 1
. [ToBTOpeHwMe, O606H.[CHI:I€ " g )
CUCTEMaTH3aIlis 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 8 0







IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

OcHOBHbIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajljIebHbIX
HPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHS CTEpeOMETPHUH: TOUKA, psiMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBmUIia U300paKEHHS Ha PUCYHKE
IIJIOCKOCTH, IapaJJICIIbHBIX NPAMBIX
(0Tpe3koB), cepeuHbl OTpe3Ka

[TonsaTus: nepecexarommecs MiIOCKOCTH,
nepeceKaronmecs npsimas v MI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepecekaronyecs npsmas ¥ miockocTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHne
MIPOCTEHIINX NPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMETPHUHU U IICPBLIC




CJICACTBUA U3 HUX

Axcuombl CTCPCOMCTPHU U TICPBLIC
CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3006paxenue ceueHnit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0paxkeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MIOCTPOSHHBIX CEUEHHI Pa3HBIMH LIBETAMH

11

N3006paxenue ceueHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTeH. PackpariBanue
MIOCTPOSHHBIX CEUEHHUI Pa3HBIMH LBETAMH

12

N300paxenune ceueHnit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0paxkeHne nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOSHHBIX CEUEHHUI Pa3HBIMH LIBETAMH

13

N3006paxenue ceueHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0pakeHne nepeceueHus
MOJTy4EHHBIX TUIOCKOCTeH. PackpammBanue
MIOCTPOSHHBIX CEUEHHUI Pa3HBIMH LIBETAMH

14

Mertoa cresioB i TOCTPOSHUS CeUeHU




15

Merton creoB i MOCTPOSHUS CEUEHUH.
CaoiicTBa nepeceyeHnid MpSIMbIX U
IJIOCKOCTEM

16

Mertopa cie0B Uit OCTPOCHUS CEUCHUIA.
CaoiicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEN

17

ITocTpoenue ceuenuii B nmupamuye, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
IIOCTPOEHHUS

18

ITocTpoenue ceuenuii B mupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHHUS

19

IToctpoenue ceuenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIUCh L1aroB
IIOCTPOEHHUS

20

[TocTpoenue ceueHunii B mupamue, Kyoe
1o TpéM ToukaM Ha pédpax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3alHCh 111aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOMOPLUHOHANIBHBIX 0Tpe3kax. [logodue
TPEyroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cCUeHHUIX HA
BBIHOCHBIX 4YepTexax. McTopus pa3Butus
TJITAHUMETPUH U CTEPEOMETPUH




23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHoe pacronoxxeHue npsMbIX B
npoctpancTBe. CKpenuBaromumecs
npsiMble. [Ipu3Haku CKpenMBarOIUXCs
npsiMbIx. [lapaienbHble psiMbIe B
HPOCTPAaHCTBE

25

TeopeMa 0 CyILIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMON MapaiiesIbHON
JAHHOM MPSMOM, IPOXOISIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAalIleH Ha JaHHOU
npsMoii. Jlemma o nepeceyeHuu
MapaJUICIIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB TpeX MpsMbIX. Teopema o
TPEX MapajuleIbHbIX NPsMBIX. Teopema o
CKPELIUBAOIINXCS MTPSAMBIX

27

[TapamienbHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA NAapAJIIEIBLHOTO
MpOEeKTHUpOBaHus. M300paxeHne pa3HbIX
¢buryp B mapajienbHON MPOESKIINN

28

enTpanbHas npoeKkus. YToil ¢
COHAIPABJIICHHBIMUA CTOPOHAMHU. YTOJI
MEXKIY NPSMBIMU

29

3agaun Ha T0Ka3aTeIbCTBO U
HCCIEI0BaHNeE, CBI3aHHEIE C
PacToIOKEHUEM MPSMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MIPAMON U
IIJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
MapaJUICIIbHOCTH MIPSIMOU U TUIOCKOCTH.




CaoiicTBa napamieabHOCTH NPSIMOI U
TUIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BBIYUCIIEHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTtpoenue ceueHust, MPOXOIALLIETO YEPES
JTAHHYIO IIPSMYIO Ha YEPTEXKE U
MMApAIIENBHOIO IPYTron nmpsimoit. Pacuér
OTHOILIEHU I

33

[TapannensHas IpoeKUrs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEYCHHI Ky0a U
napauienenunena. Ceoicraa
napajuieJienumnea 1 Ipu3Mbl

34

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napalICJIbHOCTH ABYX IJIOCKOCTEeM

35

Teopema 0 mapaieIbHOCTH U
C€IUHCTBCHHOCTH IIJIOCKOCTH, HpOXO)I?IHIGﬁ
yepe3 TOUKY, He MPUHAAJIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX ITEPECeUEHUs
IIpY IIEPECEUYECHUHN IBYX ITapalJIEIbHBIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapasienbHbIX IOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXKAY MMapalIeIbHBIMU
TUIOCKOCTSIMH; O TIEPECCUCHUH TPSIMOiT ¢
ABYMSI TIApaJICIbHBIMH TNIOCKOCTSAMH




38

[ToBTopenue: reopema [ludaropa na
TUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a B MPSIMOYTOIBHOTO
napasienenumneaa

41

Boruncnenue UIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieenuIe e

42

IleprieH UKy IAPHOCTD NPSIMOM U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IPSMOM U
IJIOCKOCTH

43

IlepnieH UKy IAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPIMOM U
IJIOCKOCTH

44

Teopema o cyniecTBoBaHUU U
€IUHCTBEHHOCTH IIPSIMOMU, IPOXOAAIICH
4yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIJISIPHON K IJIOCKOCTH

45

IInockoctu n NCPIICHAUKYJISIPHBIC UM
IIpsAMBbIC B MHOT'OI'PaHHHKAX

46

[I10CKOCTH M EPIIEHINKYIISIPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

47

[lepnenuKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKyIspa U3 TOUYKU Ha
MPSIMYIO

48

[lepnienuKymsip ¥ HAKJIOHHAS.




[TocTpoeHne nepneHUKyIsIpa U3 TOUKH HA
PSAMYIO

TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX

49
(mpsimast u oOpaTHasi)

50 TeopeMa o0 TpEX NepHEeHAUKYIIIPAX
(mpsiMast u oOpaTHas)

51 Yron Mexay CKpenMBarOIMUCS
MIPSIMBIMU
[Touck nepneHaAuKyJISIpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHnii kyda, MpU3MBL,

54 MPaBWILHON MUPAMHJIBI C IOMOIIBIO
OPTOTrOHAJIBLHOM MPOEKIINHU
[TocTpoenue ceueHmit Kyoa, IpU3MBI,

55 MPaBUWILHOM MUPAMHUJIBI C TOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IUIOCKOCTH. IInockoctu
CUMMETpUI B MHOTOTpaHHHUKaX

57 [Ipu3HaK nepneHuKYJIIPHOCTH MPSIMOI U
MJIOCKOCTH KakK CIIE€CTBUE CUMMETPUU

53 [IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH J0 MJIOCKOCTH

59 [IpaBuibHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSIHUM OT TOYKHU 70 IJIOCKOCTH

60 CrocoObI OMYCTUTD MEPIICHIUKYIISPBI:




CUMMCETpPUA, CABUT TOYKHU I10
NapajyIeIbHON IPSAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacmoIoKeHUE MPSMBIX U TNIOCKOCTEH B
npoctpaHcTae”

63

[ToBTOpEHME: Yyroy Mexay NpsIMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mex Ty
CKpC€HIUBAOIIUMUCA IIPAMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘-IeCKI/Ie METOAbI BIYUCICHUA
yria MCXAYy NpAMBIMA B MHOT'OI'PpaHHUKAX

66

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnennukynsipubie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIsIpHOCTH
IJIOCKOCTEM; TeOpeMa O MPAMOK
IepecedeHms ABYyX IIIOCKOCTEN
MEPIEHAUKYIISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyrombHBII Napauienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJILHOTO
napaesenumnena

70

TeopeMa O AxaroHajau nmpsAMOyroJbHOToO




nmapajjieacnuicaa u CICACTBUC U3 Heé

71

CTepCOMeTpI/ILIeCKI/IC " NPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PACIIOJIOKCHUEM MPAMBIX U INIOCKOCTHU

72

HOBTOPCHI/ICZ CKpCIIUBAOIHUECA MPAMBIC,
HapalICJIbHBIC MJIOCKOCTHU B CTAHAAPTHBIX
MHOT'OrpaHHHUKax

73

[Tapa mapaenbHbIX IUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEX/1y CKPEIIBAIOIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrosiHre OT TOYKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUNIOCKOCTH

75

Brpluncnenue paccTosSsHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOIIBIO NEPIEHAUKYJIIPHON TUIOCKOCTH

76

TpéxrpaHHblid yroJl, HEpaBEHCTBA JIs
TpexrpanHbIx yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAaHHOIO yIJIa

77

DneMeHTHI ChepUyecKoil reoOMeTpuu:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

CucremaTtuszanus 3HaHui "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuaa. Bunsl nupamui. [IpaBunsHas
nipamMua




[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBIL.

81 [IpaBunbHas npuzma !

20 [IpssmMoit napaienenunesn, 1
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

23 Brimykisle MHOrorpanHuku. Teopema 1
Olinepa
Brimykisle MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBriibHBIE U IOJTYIIPABUIIBHBIE 1
MHOTOT'PaHHUKHI

85 Konrponsnas padora "MHororpaHHUKH" 1

26 [loHsATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PasnocTs BekTOpOB 1

89 [IpaBuno mapannenenurnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pa3noxxenue BekTopa o 0azucy Tpéx

91 BEKTOPOB, HE JIKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe pou3BeIeHNE 1

93 Brruucnenue yria Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 IIpocreiime 3aaa4u ¢ BEKTOPaMHU 1

96 [Ipocreitmme 3aaa4n ¢ BEKTOpaMHU 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O06o01eHne 1 cucTeMaTu3anys 3HaHuH 1




99 O06006111eHrE U crcTeMaTU3alys 3HaHU! 1
100 Htoroas KOHTpoJbHAsA paboTa 1
101 HroroBas koHTpoapHas paboTa 1
102 O06o001IeHre U crucTeMaTr3alus 3HaHU! 1
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KITACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabnsbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBIE
ungponbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToBTOpenue Tembl "Koopaunatel BEeKTOpa
Ha MJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue tems! "CkanspHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue TeMbl "Borunciaenue yria
MEXJly BEKTOpaMH B IPOCTpaHcTBe"

[ToBTOpeHue Temsl "YpaBHEHUE TIPSIMO,
MPOXOJIAIIEH yepe3 ABE TOUKH"

YPaBHeHI/IC IJIOCKOCTHU, HOpMAJIb,
YpaBHCHHC IUNIOCKOCTHU B OTPE3KaAX

BekropHoe nmpousseneHue

JInneliHble HEPABEHCTBA, JINHEWHOE
MIPOrpaMMUPOBaHKE

AHanuTndeckne METOAbI pacqéTa yriia
MCXKAY MNPSAMBIMH B MHOT'OT'paHHHKAX.
AnanuTudeckue MCETOJbI pacqéTa yria
MCKAY MJIOCKOCTSIMU B MHOI'OI'PaHHUKAX




dopMya pacCTOSHUSA OT TOYKH J10
IUIOCKOCTH B KoopAuHaTax. Haxoxnenue
paccTOsIHUN OT TOYKH JI0 IUIOCKOCTH B KyOe

10

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH JO
IIJIOCKOCTHU B HpaBHHLHOﬁ nmupamMuzc

11

KonTponbHas padbota "Ananurnueckas
reomerpust"

12

Ceuenus MHOT'OI'PpaHHUKOB: CTAHAAPTHBIC
MHOI'OI'paHHUKH. Ceuenus
MHOT'OI'paHHHUKOB: MCTO/J CJICOAOB

13

CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE
IIJIOCKOCTH, HGpGCG‘-ICHI/ISI HpHMBIX nu
IUIOCKOCTEN

14

[TapannenpHbIe PSAMBIE U TNIOCKOCTH:
NapajijiebHbIE CEYEHUs], paCUET
OTHOIIECHUH, YIJIBI MEKIY
CKpELIUBAIOIIUMHUCS TIPIMBIMU

15

[IepnieHquKyIsIpHBIE MIPSAMBIE U IUNIOCKOCTH:
CTaHJapTHbIE NIapbl NEPIECHAUKYIISIPHBIX
IJIOCKOCTEW U MPSAMBIX, CHMMETPUHU
MHOT'OI'PAaHHHMKOB. TEOPEMA O TPEX
NEPHEHANKYJISIPAX. BBIUNCICHUS JUIMH B
MHOT'OTPaHHUKAX

16

HOBTOpeHI/IeZ iomajin MHOI'OyroJIbHUKOB,




(hopmyITbI 715 TIOMAEH, COOOPaKEHUS
nooous

HJ'IOH_[aI[I/I CeyeHM I MHOT'OI'PaHHHUKOB:
Iiomaiaun HOBerHOCTeﬁ, pa3pe3aHud Ha

17
9acTH, COOOpaKeHHsI TOA00MS
[Tnomaau cedeHuii MHOTOTPaHHUKOB:

18 TJIOIIAU TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOJ00Us
KonTtponbhas padorta "[loBTopenue:

19 MHOTOTPaHHHUKH, CEYEHUS
MHOTOI'PaHHHUKOB"

O6BeéM Tena. OOBbEM MPSIMOYTOIBLHOTO

20 napasuieJenune1a
3anaun 00 yABOEHUH Ky0a, 0 KBajpaType

21 Ky0a; 0 TpHUCEKIINHU yTia
CrepeoMeTpHuuecKre 3aJja4u, CBSI3aHHBIE C

2 00BEMOM MPSIMOYTOJIBHOTO
napasuieNienumne1a
[IpuknanHbie 3a1a4u, CBSI3aHHBIC C

23 BBIUHCIICHHEM 00BEMA TIPSIMOYTOJIEHOTO
napasuiesenune1a

24 O0BEM TIPSIMON TPU3MBI

25 CrepeomeTpuuecKkue 3aJja4uu, CBSI3aHHbIE C

2




BBIUHCIEHHEM 00BEMOB IPSIMOMN MPU3MBbI

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C

26 00BEMOM TIPAMOI TIPU3MBI
Brruuciaenue 00EMOB TEJ C ITOMOIIBIO
27 ornpenenénHoro uHTerpana. O0bsEM
HAKJIOHHOM NPU3MBI
Brrancienne 006EMOB TEJT ¢ TTOMOIIBIO
78 onpenenéHHoro uaTerpaia. OopéM
MAPaAMHUJIbI
®opmyna o0béMa nupamuabl. OTHOIIEHUE
29 00BEMOB MUPaMUJ ¢ OOIITUM YTIIOM
dopmyna 00béMa upamuibl. OTHOIIEHUE
30 00BEMOB MUPaMH/ C OOIIMM YTIIOM
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C
31 00bEéMaMK HAKJIOHHOW TTPU3MBI
CrepeoMeTprYeCcKHe 3a/1a4H, CBSI3aHHBIC C
32 00BEMaMH TUPaMUJIBI
[Ipuknanueie 3ana4un mo Teme "OO0bEMBI
33 ten", CBA3aHHBIE C 00HEMOM HAKJIOHHOMN
MIPU3MBI
[Ipumenenue 06bEMOB. Beruncienue
34

PaACCTOSAHUA A0 IMIIOCKOCTHU




35

Kontponbnas padota "O0bEM

MHOTOTpaHHUKA"
[Hunuuapuueckas IOBEPXHOCTD,
36 o0pa3yromiue UIHHIPHIECKON
MOBEPXHOCTHU
unuuap. [IpssMoi KpyroBod HUIMHAP.
37 [1moma e MOBEpXHOCTH HUIUHAPA
Konnueckas moBepXHOCTh, 00pa3yromme
38 KOHMYECKOH nmoBepxHoctu. Konyc
CeueHue KOHyca II0CKOCTHIO,
39 napajuieIbHOM MIOCKOCTH OCHOBaHUS
VYceuénnslii konyc. M3o00paxeHne KOHyCcOB
40 U YCEUYEHHBIX KOHYCOB
[Tnomane 60KOBOI MOBEPXHOCTH M TTOJTHOM
41 MIOBEPXHOCTU KOHYyCa
[Tnomanb 60KOBOM MOBEPXHOCTH U MOJHON
42 MOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKkue 3a1auu Ha
43 JI0OKa3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOEHUEM CEUEHUH IIWINH/IPA, KOHYCca
[IpuknagHbie 3a1a4u, CBSI3aHHBIE C
44

MUINHAPOM




Cdepa u map

45
[Tepecedenue cdepsl U mapa ¢
46 iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By 1 n3obpaxenue mapa
VYpasuenue cepsl. [Inomans chepst u eé
47 gacreir. Cummetpust cepsl 1 mapa
CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE, CBI3aHHBIE
48 co c(hepoii u mapom, MOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO
[IpuknaaHbie 3aauu, CBSI3aHHBIE CO
49 cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,
50 BBIYUCIICHHSI B OKPY>KHOCTH, CTaHIapTHEIE
noxoous
Pa3znuynble KoMOMHALIMY TeJ BpallleHus: U
51 MHOTOTPaHHHUKOB
3anaun o teme "Tena M MOBEPXHOCTH
52 BpanieHus"
Kontponbnas padota "Tena u moBepxHOCTH
53 BparnieHus"
54 O06wem mmrHapa. Teopema 06 00bEMe




MMpAMOTo HMUIMHAPA

55

Brruncnenne 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéHHoro uuterpaita. O6bpEM KoHyca

56

[Tnomaau 60KOBOM U MOTHON OBEPXHOCTH
KOHyca

57

CrepeoMeTpHuuecKre 3aJjaui, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYyCa

58

[Ipuknagaeie 3aaaun 1o Teme "OO0BEMBI U
IJIOIIAAM TOBEpXHOCTEH Ten"

59

OOBEM 1Iapa 1 MIapOBOr0O CEKTOPA.
Teopema 06 06wEme mapa. [1nomans
cdepsr. CrepeoMeTpruUecKre 3a1auH,
CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB 1I1apa,
IIapPOBOT0 CErMEHTA U IAPOBOTO CEKTOpa

60

[Tpuknagasie 3agaun o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa u
wiomaipio ceprl. COOTHOIICHUS MEXKIY
IUTOMIA/IIMU TTOBEPXHOCTEN 1 00bEMaMu
MOOOHBIX TEJ

61

[TomoOHbIE TEeNa B IPOCTPAHCTRE.
N3menenne 00bEMa mipu 1o 100HH.
CrepeomeTpHyecKHe 3a1auu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TNl U TUTOMIAICH
MMOBEPXHOCTEH




Kontponbras padota "[1nomann

62 MOBEPXHOCTH U OOBEMBI KPYTJIBIX TE" 1
JBuxxenus npoctpancTBa. OToOpaskeHusl.

63 JIBrokeHus U paBeHCTBO ¢uryp. O0mue 1
CBOMCTBA JBHKCHUMI
Buap! n1BukeHuUii: napauieIbHbIA IEPEHOC,

64 HEHTpaJIbHAsl CAMMETPHS, 3epKabHas 1
CUMMETpPHSI, TOBOPOT BOKPYT MPSAMOit
[IpeoOpazoBanms nomoobwus. [Ipsmas u

65 cthepa Diinepa 1
['eomeTpuueckue 3agaun Ha IPUMEHEHUE

66 JIBUKCHHUS 1
Kontponbnas padota "Bekrops! B

67 npocTpaHcTse" 1

68 HroroBast koHTpobHas paboTa 1

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOTI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeIbHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHATHSAMH: MapaJJIeIbHOCTh U MEPHEHANKYISIPHOCTh
' HPSMBIX M IJIOCKOCTEH
74 KnaccupunupoBars B3aUMHOE DPACIONOKEHHE MPSAMBIX M IUIOCKOCTEH B
’ POCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YIroj, TpaHH IBYIPAaHHOIO YIJIa,
7.5 peOpo IBYTpaHHOTO yTia, JIMHEHHBIN yrojl ABYTPaHHOTO yTia, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBIMYKIbIA M HEBBITYKJIBINA
’ MHOT'OI'PAaHHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUJIBHBI MHOTOT PAHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHUKOB (TIMpamMuIa, MpU3Ma,
’ MPSIMOYTOJIBHBIN TTapajuieenumne, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKauy (BBITYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHHUKH, MTPABHIbHBIE
MHOTOTPAaHHHUKH, IPSMbIE U HAKIIOHHBIE MTPU3MBI, TTapaJlIeIIeTTUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIask INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBSACHATH MPUHIIMITBI TIOCTPOCHUSI CEUECHUI MHOTOTPAHHUKOB, HCIIONB3YS
' METOJI CIEI0B
CTpouTh Cce4YeHUS MHOTOTPAaHHMKOB METOAOM CIICOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHH3Y
Pemarp 3amaun Ha HaXOXKIEHUE T€OMETPUUYECKUX BEJIMYMH MO oOpasuam
WIA QIrOpUTMaM, IPUMEHSsS HW3BECTHBIC AHAIMTUYECKHE METOAbI IMpHU
7.12 pelICHHHM CTAaHIAPTHBIX MaTeMaTHUeCKUMX 3a7ad Ha  BBIYHCICHHE
pPacCTOSIHUN MEXIy IBYMs TOYKAMH, OT TOYKM IO HPSMOH, OT TOUYKUIO
TUTOCKOCTH, MEX]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE T€OMETPUUYECKUX BEJIMYMH MO 0Opasuam
713 WIA QIrOpUTMaM, IPUMEHSsS HW3BECTHBIC AHAJIUTUYECKUE METOABI IMpHU

pELICHUU CTaHJApPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MNPAMBIMHA, MEXKIAY MPSAMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, JBYI'PDAHHBIX YIJIOB

Boraucisate 00bEMBI 1 IIomaiau HOBCpXHOCTCfI MHOT'OT'PpaHHUKOB (HpI/I3Ma,

7.14 nupamMpzia) ¢ NpUMEHEHHEM (OPMyYJI, BBIUMCIATH COOTHOLICHUS MEXKIY
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yepTrexax U pUCyHKax
[TpumensTh reomeTpuveckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKHUX
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' KM3HU, paCIIO3HABATh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpyuMeHsITh MOJNy4EHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYallUU ¥ NMPUMEHATh U3yUEHHBIEC MOHITHS B MPOLIECCE TIOUCKA PEIIECHUs
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CUTyalluu ¥ MPUMEHITh U3YYCHHBIC MOHATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTHYeCKU CPOpPMYJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peabHbIC
CUTyalldd Ha S3bIK€ TE€OMETPUHU, HCCIEIOBATh IMOCTPOCHHBIE MOJEIHU C
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ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U
CJIEZICTBUS U3 HUX

7.2

BzaumHoe pacnoioxkeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TapaJUICIIbHbIC
N CKpCHIMBAIOIIHECA  MPAMBIC. HapaJIJIGJIBHOCTB OpsMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE: MapaJUICJIbHbIE NPSMbIE B TNPOCTPAHCTBE, NAPALICIIBHOCTh TPEX
MIpAMBIX, MaApaJlJICJIbHOCTDH HpHMOﬁ A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy IpsMbIMU B IIpocTpaHcTBe. [lapamnenbHOCTh IUIOCKOCTEN:
napajuieibHble IUIOCKOCTH, CBOMCTBAa NapajUieNbHBIX IUIocKocTel. [Ipocreitmme
POCTPAHCTBEHHbIE (UTYpPbl Ha IIJIOCKOCTH: TEeTpadap, KyO, mapauieNenunen,
IIOCTPOEHUE CEUYECHUI

7.3

HepHGHI[I/IKy.]BIpHOCTI) prlMOfI N IUIOCKOCTU: MNECPHCHAUKYIISAPHBIC TIPAMBIC B
IPOCTPAHCTBE, MPSIMbIE NapajuieibHble U NEPIEHINKYISIPHbIE K MJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMOI U MJIOCKOCTH, TeopeMa O MPSIMON MepreHANKYISIPHON
IUIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YTOJI MEXY MPSMOM U TUIOCKOCTHIO, IBYTPAaHHBIN
YIoJ, JUHEHHBIN yroa IByrpaHHoro yria. [leprneHauKyasip U HakJIOHHbIE: PACCTOSIHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKLus (pUrypsl Ha
IJIOCKOCTh. [IepreHIuKyIApHOCTD IIOCKOCTEN: NMPU3HAK INEPIEHIUKYISAPHOCTH JIBYX
miockocrei. Teopema o Tpéx nepneHIuKyIIsipax

7.4

[TonsiTHE MHOrOIpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TPaHU M OCHOBAHMS MPHU3MBbI, IpsMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
NIOJIHAs IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsaMOyroiabHbIN Mapaieienumnes] u
ero csoiictBa. Ilupamuna: n-yronbHas nupamujia, TpaHM U OCHOBAHUE IHPaMUBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMU[BIL, MpPaBHJIbHAS W yCEeUEHHas MHUpaMUAA.
OnemMeHTbl NOpu3Mbl M nupamuibl. [IpaBwiibHbIE MHOTOIpAaHHUKU: TOHATHE
IIPABWJIBHOTO MHOTOTPAaHHUKA, IIPABWIbHAs @IpU3Ma M IpaBWIbHAs IHPaMHUIA,
npaBUibHAs TPEyrojbHas MUpaMKa U IPaBUIIbHBIN TeTpasap, ky0. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’Ap, MAOACKa’ap U uxocadapyrue CeueHus
IPU3MBI U TUPAMHUJIBI

7.5

CummeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, NMPSMOM, MJIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMuAax, Mapajulelenunenax,  IpaBHIBHBIX
MHOI'OIPaHHHUKAX

7.6

Boluniciienue 37€MEHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yribel. [lnomans
OOKOBOI OBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM NMPU3MBI, IJI0Ia1b OCHOBAHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpu3Mbl. [1momans 60K0BOI TOBEPXHOCTH U
MOBEPXHOCTH TPABUJIBHON MHUpPAMHJBI, TeOpeMa O IUIOMIATU YCEYEHHOW MHPaMHU/IBL.
[Tonsitue 06 06béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUST MEXKIY IUIOIIAIIMUA TIOBEPXHOCTEH,
00BéMaMu TTOTO0OHBIX TEI

11 KIIACC

Kox
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IIpoBepsieMblii 371eMEHT COAePKAHUSA

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroIIue WINHIPUYECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHHA U OOKOBas MOBEPXHOCTD,
o0pa3yromas U 0ch, IUIOMIAIb OOKOBOH U MOTHON OBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yromue KOHHIECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW ToBepxXxHOCTH. KOHyC: OocCHOBaHWME WM BepIIMHa, oOpasyromas H OCh,
wionaab OOKOBOW M TONHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue H
BBICOTA, OCHOBAHMS ¥ OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMab MoBepxXHOCTU chephl. Bzaumuoe
pacnosioxkeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIIOmaab

chepsr

6.4

N300paxkeHue Te BpalleHus Ha TUIOCKOCTH. Pa3BépTka muiIuHApa U KOHyca

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA 1 MHOT'OI'PaHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO
C(l)epbl, c@epa, BIIMCAHHAsA B MHOT'OT'PaHHUK, WJIW TCJIO BpallICHUS

6.6

[Tonsitue 06 o0BEMe. OcHoBHBIE cBoOWicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesienunena u cieacTeus u3 He€. O0bEM UIMH/PA, KOHYCA.
O06bEM mapa u wionaab chepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOUIaAIMU IOBEPXHOCTEM,
00BbEMaMU MOTOOHBIX TET

6.8

Ceuenuss mwinHApa (MapajuleIbHO W HEPHEHAUKYJISIPHO OCH), CEUCHHMsS KOHYca
(mapanienbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa

6.9

Bekrtop Ha mimockoctm M B mpocTtpaHcTBe. CIIOKEHWE W BBIYMTAHME BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxkeHne BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuino mapamnenenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
MPaBWJI IEUCTBUN C BEKTOPAMU

6.10

[IpsiMmoyronpHasi cucTtemMa KOOpAWHAT B TpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB. BpIUMCIEHME YITIOB MEXIYy NPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TPHU 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 NIPEIMETHBIM pPe3yJbTATaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu JOKa3aTeNbCTB, AITOPUTMAMU PEIICHHS 3a/1ad;
yMeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M TPOTHUBOMOJIOXHOE YTBEP)KACHHUE, NPHBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW MHIYKIIUU;
IIPOBOANTH J0Ka3aTeIbHbIE PACCYXKICHHS IIPH PEIICHUH 3a1a4, OLICHUBATh
1 JOTMYECKYI0  TPAaBHIBHOCTh  PACCYXIEHHH; yMEHHE OIEepHpOBAThH
MOHSATHAMHU: MHOXXECTBO, TTOJIMHOXECTBO, OINEPAIlMM HaJ MHOXXECTBAMH;
YMEHUE UCMOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  Juis
OITMCAHUs PEATBbHBIX MPOIECCOB W SBJICHUH M MPU PEIICHHUH 3a]ad, B TOM
qHcie U3 IPYrux y4eOHBIX MPEJIMETOB; YMEHUE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OIHUCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIONB30BaTh Tpadbl Mpu

pelICHUHN 33129

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETEHb C IENbIM MoKa3aTeeM, KOpeHb HaTypalbHOW CTENeHH, CTETIEHb C
palMOHAJIBHBIM ITIOKAa3aTCJICM, CTCIICHBb C )IeﬁCTBHTeHBHBIM II0Kas3aTeJIeM,
jgorapuM YuCIa, CHHYC, KOCHMHYC M TAaHT€HC MPOU3BOJBHOIO YHUCIHA,
OCTaTOK I0 MOJIYJIIO, PalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIHOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITUN OOIIIHIA
JeNUTeNh W HauMeHbllee oOljee KpaTHOe, anroputMm EBkiauaa mpu
pEeIICHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIMOHHBIMHU CHUCTCMaMU
CUMCIICHHSI; YMEHUE BHITIOTHATH BBIUMCIICHUE 3HAUYEHUI 1 peoOpa3oBaHus
BBIPDQXCHUI CO CTENEHSMU W Jiorapudmamu, mnpeoOpa3oBaHus IPOOHO-
pallMOHANBHBIX ~ BBIPAKEHUH; YMEHHE  ONEepUPOBATH  MOHATHUSAMHU:

IOCIC10BATCIIBHOCTD, apI/I(bMeTI/I‘IGCKaSI nmporpeccusa, reoMCTpUICCKas




nporpeccusi, OECKOHEYHO YOBbIBarolass IeOMETpUYEcKas IpOrpeccus;
YMEHME 3a/aBaTh II0CIEJOBATEIbHOCTH, B TOM UHCJIE C IOMOUIBIO
PEKYpPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh MOHATUAMU: KOMILJIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCJA, MOIYJb W apryMeHT
KOMIUIEKCHOTO  4yMcia, (GopMa  3amUCHM  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TPUIOHOMETpUYECKass M anreOpauyeckas); yMeTh
MIPOU3BOJIUTh aApUPMETHUECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJUTH IIPUMEPHI MCIOIb30BaHUS KOMIUIEKCHBIX YMCEN; OIIEpUPOBATh
NOHATHSIMM:  MaTpuua 2X2  um  3x3, omnpenenuTenb  MaTpULbL,

FCOMeTpH‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, WPPALUOHAIbHBIC,
MoKa3aTebHbIe, CTETEHHBIE, JIOrapU(PMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEpPaBEHCTBA, MX CHCTEMBI; YMEHHE OIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHWH M HEPABEHCTB, DPAaBHOCHUJIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHHS,
HEPABEHCTBA M CHUCTEMBl C IOMOLIBIO PAa3JIMYHBIX INPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBbl C IApaMETpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI [UIsl PELICHUS MaTeMaTHYECKHX

3a/1a4 U 33]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHOM KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOTUIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIlee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
GyHKIUY, TiepBas W BTOpas MPOW3BOJHAS (YHKIUH, TEOMETPUUYECCKUI U
(U3UYECKU CMBICT TPOW3BOJHOM, TEPBOOOpa3Has, OINpeACIEHHBIN
WHTETpa, YMEHHE HAaxXOIUTh ACUMNOTOTHI Tpaduka (QYHKINH, yMEHUE
BBIUUCIIATH  NPOU3BOAHBIC  CYMMBI, TPOWU3BEICHHS, YacTHOIO U
KOMITO3UIIUU (PyHKIUN, HAXOIUTh YpPaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMK; YMEHHE HaXOIUTh IPOU3BOJIHBIC JIIEMEHTAPHBIX (YHKINH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul HCCICAOBaHUA (DYHKIHIA,
HaXOJWUTh HAWOONBIINE W HAWMEHbIINE 3HAYCHUs (YHKIHUH; CTPOHTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM arapaTa MaTeMaTH4ecKoro
aHalM3a; TPUMEHSTh TPOU3ZBOJHYIO [UI HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYecKUX 3a/adax; HaXOAUTh TUIOMIAAN U 00BbEMBI PUTYP C TMTOMOIIBIO




HUHTCrpaia;, MNpuBOAWTL MNPUMEPbBI MATEMATUYCCKOrO MOJACIHMPOBAHUA C

NOMOILbIO AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIMS,
KOMMO3UIUsT (PyHKIUH, JNuHEHHAas (QYHKOWSA, KBaJpaTWdHas (QyHKIHSA,
pauMoHanbHass (YHKLUS, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHas M
aorapupmuueckass (QYHKLUHMH; YMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
GyHKUMHA,  BBINONHATH  mpeoOpa3oBaHust  rpadukoB  (GYyHKIHUH,
UCIOJb30BaTh TpapUKH JUIsl U3Y4YEHHUS IPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHny 3aaad W3 APYruX Y4eOHBIX NPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM;, BbIpakaTb (OpMyJaMHU 3aBUCHUMOCTH MEXJy BeJIUYMHAMU;
WCTIOJB30BaTh CBOWCTBA M TpapuKu (QYHKUUH JUIS pelieHHus ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C [apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33Ja4d U3 OOJACTH yMPAaBICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJATH BBIPAXKEHMsS, YpPaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HUCCIIENOBAaTh MOJYYEHHOE pelIeHUuE U
OLICHHMBATh TMPaBAONOAOOHOCTh PE3yJbTaTOB;, YMEHHE MOJEIHPOBATh
peajbHble CUTyallud Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPaKEHMUS,
ypaBHEHHS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4yH, UCCIEI0BaTh
MOCTPOCHHBIE  MOJENM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HAMMEHBIIIee 3HAYEeHHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHUPOBATH
uHpOpMalKIo, MPEICTaBICHHYIO B TaOIMIAax, Ha JUarpaMmax, rpapukax,
OTPaXKAIOIIYI0 CBOWCTBA peaibHbIX MPOLECCOB U SIBJICHUI; MPEICTaBIATh
uHpOpMALMI0O C TMOMOUIbI0 TabNuI M JAMarpamMM; HCCJIeI0BaTh
CTaTHUCTUYECKUE JlaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM TpapUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecKu UCCle0BaTh COBMECTHBIE

Ha0JII0/IEHUS C IIOMOILBIO TUarpaMM pacCceuBaHus U JIMHEHHOW perpeccuu

YMeHne onepupoBaTh MOHATHAMH: CIyYaWHBIA OINBIT K CIIy4ailHOE

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




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJIOB; MPUMEHSTH
(bopMyJBl CIOXKEHUS W YMHOXEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOM
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; yYMEHHE OIepUpOBaTh
MOHATUSIMM:  Cy4ailHasi BEJIWYMHA, paCHpellelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHHUE, JUCIEPCHs U CTAHJIAPTHOE OTKJIOHEHHE
ClydailHOM  BeNMYUHBL, (YHKUUU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIbHOIO0 U HOPMAJIBHOTO PACIpEEICHUN; yMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJbl BHIOOPOUYHBIX
HCCIIEIOBAaHUM; yYMEHHE NPHUBOAUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBLIMX 4YHUCET B TMPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUAX; yMEHUE
OIEpUPOBATh MOHATUSAMU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHE  NPUMEHATH
KOMOMHATOpHBIE (aKThl U PACCYKICHHS JJIsl PEUICHUsS 3a/1a4; OLEHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTaBJIATh BEPOSATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YIJIa, INIOCKUNA YTOJl, IBYTPaHHBIA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINUECS TPsIMbIE, MapauIeIbHOCTh U
MEePHIEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEM, yroid MEXIy HpSMbIMH,
Yrojd MEXay TMpsSMONM U IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PAaCcCTOSHUE MEXAY IpsIMBIMH,
paccTosiHue MEX]y IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MPHU PELICHUU
3a/la4 U3yuyeHHbIe (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEeMaTHYCCKHE
MOJEJIIM C IOMOIIBK) TE€OMETPUYECKUX TMOHIATHI M BEJIMYMH, pPEIIATh

CBA3aHHLIC C HUMU MPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (GUIyphl, 00BEM (GUIypHI,
MHOTOTPaHHHK, IMPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO, napamjenenune], NpusMa, OUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MIONIaab
MOBEPXHOCTU MHUPAMUJbI, TNPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyoOa,
MPSIMOYTOJIBHOTO  TTapaJUIeNeNuIIeia, MUPaMUAbI, TPHU3MBI, ITHIHHIPA,
KOHyca, IIapa, pa3BépPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbIE OCH HWJIW OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIIOCKOCTD,




Kacamomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHUKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAIEHUs, UX CEUYEHHs], B TOM YHUCIIE C IIOMOUIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(hopMyIUpoBaTh ONpeeCHUsI U3y4yaeMbIX (UIyp, BbIABUraTh IMIIOTE3bI O
CBOWCTBaX M IMpHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
onpoBepraTb HX; YMEHHE TNPOBOJAUTH KilaccuPukanuio ¢Guryp 1o
pa3IUYHBIM TPHU3HAKaM, BBHITIOTHATH HEOOXOJUMBIC JOMOJHUTEIbHBIE

MOCTPOEHUS
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YMeHHe ~ onepupoBaTh MOHATHUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napaule/ibHBIA MEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue MOA0OWs, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYPHI, B TOM YHCIIE B HPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOILICHHS TIPU
pELICHNU 3a[a4; HaXOAWUTh TCOMETPUYECKHE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3aja4d U3 JAPYTHX YyYEOHBIX MPEJAMETOB U
U3 pealbHOW JKU3HH; YMCHHUE BBIYHCIIATH T€OMETPHUUECKHE BETMYMHBI
(mHa, yroiy, mIom@nb, 00BEM, IUIONIAh MOBEPXHOCTH), HCHOJIB3YS
U3y4YeHHbIC (OPMYJBI M METO/bI, B TOM YHCJE: IJIOIIAAb MOBEPXHOCTH
MUpaMUbl, PU3MbBI, KOHYycCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiesa, MUPaMHIbl, IPU3MbI, LUIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAWHATBI TOYKH, KOOPJHMHATHI BEKTOpAa, CymMMa BEKTODPOB,
MPOU3BEJCHNE BEKTOpa HA YHCIIO, pa3jOkKEeHHE BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpPaMM; YMEHME HCIIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBII METO.

JUISL peIlIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB
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VYMmenune BI)I6I/IpaTI) HO)IXO,Z[?IHII/II\/II MCTOI AJid PCIICHUA 3aja4dr, IOHUMAaHHC
SHAYUMOCTH MATCMATUKW B MU3YUCHUU IMPUPOJHBIX H O6IJ_I€CTBCHHBIX
IpouecCoB u HBHGHI/II\/II; YMCHHUEC PACIIO3HABATL IIPOABIICHHUC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJUTL MMPUMCEPbI MATECMATUYICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOW MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbIX HA EI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna u BHIYUCICHUS
1.1 Harypasbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCEIT
12 Panmonaneubie  ymcima. OOBIKHOBEHHBIE U JCCATUYHBIC JpOOHU, TPOIEHTHI,
. OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypaJbHOM CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTENEeHb ¢ pallMOHANbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIEHU
L5 CuHyCc, KOCMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOIO apryMEeHTa
1.6 Jlorapudm umcna. JlecATHUHbIE U HATypaJIbHbIE JOrapH(pMbI
HeiicTBuTtenpHble uucia. ApudpMeTHdecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOarkéHHbIe BEIYUCIICHNS, TIPAaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [Tpeobpa3zoBanre BbIpax)eHHH
1.9 KommuiekcHele uncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lensle n 1poOHO-paliMOHAIBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3arenbHble U orapudmMuyeckue ypaBHeHUs
2.5 L{enbie v IPOOHO-palIMOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuuecKkue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMsl JIMHEHHBIX ypaBHEHUI. OnpeaennTesnb MaTpUILIbl
3 OyHKIUHN U TpapUKU




OyHKMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkuuu. B3zaumuo oOparHble

>l ¢ynkunu. Yétusie 1 Heu€éTHbIie QyHKuMU. [leproanueckue GpyHKIIH
OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHKmmm.
10 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUuu. HauGonbiiee M HauMeHbllee 3HAYCHHE
(YHKLNHU HAa IPOMEKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IokazatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHs 1n-OW CTEHEHH
34 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnrTorsl rpadukoB (yHkumil. CBoiicTBa  (QyHKUMH,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hayana maTemaTnueckoro aHajinsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTApHBIX (QYHKIIUN
[IpumeHeHne mnpoU3BOAHON K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHUs (QYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoOXxecTBO, orepanuu Haj MHOKecTBamu. J{uarpammer Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTH BpallEHUS
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

HUHTEPHET






