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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHsS Jis
oOyuaromuxcs 10-11 kmaccoB paszpabotaHa Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABSIBISIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «'EOMETPUS

BaxxHocTh yueOHOro Kypca TeoMEeTpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBHIO METANpPEJIMETHBIX U
MPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS TE€OMETPUU B HAINPABICHUU JIMYHOCTHOTO
pa3BuTHs OOyyaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oOyyarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTEMATUUYECKOW HAYKOW SIBJIEHUH U MPOILIECCOB PEAJILHOT0 MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, &
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECreYrMBaeT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH HM3YyUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN

B XOAC PCHICHHUA TI'COMCTPHUYCCKHX 3adad, YMCHHUC BBIJIBUI'aTb W OIIPOBECPrarb



TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTU U3 Kypca (HU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTIX AEATENbHOCTU 4YesioBeKa. OpueHTanusi 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOTO ObITHS, (opMma
OTPaXKEHUsSI OKPYXKAIOIIETO0 MHUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JIEUCTBUTEIBLHOCTU. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00bEIUHSIET pa3HbIC BUIBI YUEOHON U TPYIOBOM JEATEIbHOCTH, SBIISICTCS
ONIHUM U3 TpoeCCHOHALHO BaXKHBIX KadyeCTB, IMOATOMY akTyajbHa 3ajaya
dbopmMupoBaHusi |y  OOYydYarOIIMXCS  MPOCTPAHCTBEHHOT'O  MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHONO KOMIIOHCHTa B

IIOATOTOBKE K HpaKTquCKOﬁ ACATCIbHOCTH IO MHOT'MM HAIIPaBJICHUAM.

HEJIb U 3AJJAYN USYUEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
Ieab ocBoeHus mnporpamMmbl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHEe o00yueHus — oOIeo0pa3oBaTeibHOe H  OOIIEKYJbTYPHOE pa3BUTHE
oOydJaromuxcs yepes o0ecrneueHne BO3MOKHOCTH IPHUOOPETEHUS U UCTIOJIb30BaAHUS
CUCTEMAaTHYECKUX TeOMETPUYCCKUX 3HAHMM W  JEUCTBUH, cHerudUIHBIX
r€OMETPHH, BO3MOXKHOCTH  YCIICIIHOTO  TPOJOJDKCHHS  OOpa3oBaHHS 11O
CIIELIMATIBLHOCTSIM, HE CBA3aHHBIM C MIPUKJIaAHBIM UCTHOJIb30BAHUEM T€OMETPUHU.
[Iporpamma 10 reomeTpuun Ha 0a30BOM ypOBHE IIpeaHA3HAdYeHaA IS
00yJaromuXCcs CPEIHEH IIKOJBI, HE MCIBITHIBABIINX 3HAYMTEIIHHBIX 3aTPYIHCHHM
Ha YpOBHE OCHOBHOTro oOmiero oOpa3zoBanus. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIIME MaTeMaTHICCKUE YMCHHUS, CBSI3aHHBIC CO
crienuPpUKOr reoMeTpur M HEOOXOAUMBIC ISl )KMU3HU B COBPEMECHHOM OOIICCTBE.
Kpowme 3T0or0, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO O0Jiee TIIyOOKO, eClin
B JIaJbHEHMIIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKUX 3HAHUAX B

poeCCUOHANILHON JIEATEIbHOCTH.



JlocTikeHne 1enu OCBOEHHS MpOrpaMMbl OOECIEUMBAETCS PEIICHUEM

COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHBIMM 3aJadyaMHM OCBOEHHsA Kypca

«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

dbopmMupoBaHue TPEACTABICHUS O TEOMETPUUM KaK 4YacTh MHUPOBOM
KYJbTYpPbI 1 OCO3HAHHE €€ B3AMMOCBS3HU C OKPYKAIOIUM MUPOM;
dbopmupoBaHue MpeACTaBICHUS] O MHOTOTPAaHHUKAX U TeJIaX BPAIlCHHS KaK
0 BaXHEHIIUX MAaTEeMaTUYECKUX MOJIEINISIX, MO3BOJISIONIUX OINUCHIBATH U
U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHue yMEHHUSI paclo3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TEJla BpAIlICHUS;

OBJIaJICHWE METOJaMU PEIICHUs 3aJlay Ha MOCTPOCHHUs Ha HU300paKeHHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH IOHSTHSMU O
MHOT'OTPAaHHUKAX U TeJaxX BPALEHUs U UX OCHOBHBIMU CBOKCTBaMU;
OBJAJCHUE  AJITOPUTMAMM  PELICHUs  OCHOBHBIX  THUIIOB  3aj]ady;
dbopMHUpOBaHUE yMEHHUS  TPOBOJUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXJIeHUsl B XOJE€ pPELICHUS CTePEOMETPUYECKUX 3a1ad MU 3a1ad ¢
IIPAKTUYECKUM COJICPIKAHUEM,;

Pa3BHUTHE MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH 00yJaronmxcs,
II03HABATEJIbHOM aKTUBHOCTH, UCCIIEAOBATEIILCKUX YMEHUN, KPUTUUYHOCTH
MBILJIEHHUS;

dbopmupoBanue GyHKIIMOHATHHONU TPAMOTHOCTH, PEJICBAHTHON T€OMETPHHU:
YMEHUE PACIIO3HABATH MPOSIBICHHS TEOMETPUUECKUX MOHITUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KU3HEHHBIX CHUTYAlUSAX U MPH U3YYEHHU
OpYrux  y4eOHbIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyIUPOBATh UX HA SI3bIKE TEOMETPUHU M CO3/1aBaTh
F€OMETPUYECKAE MOJICNIH, IPUMEHATh OCBOCHHBIM T'€OMETPUUYECKU
arrapar IU1sL pelIeHus MIPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad4,

HHTCPHIPCTUPOBATL U OLCHNBATD IIOJIYUYCHHBIC PC3YJIbTATHI.



OTANYUTENBHON OCOOEHHOCTBIO MPOrpPaMMBbl SIBIISIETCS BKJIIOYEHHUE B KYypC
CTEPEOMETPUM B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE UHTYUTUBHOTO
MO3HAHUS, U OMNPENENEHHBIM 00pa3oM OpraHMW30BaHHAs paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKAaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
M3YUYCHHUIO TIpeMeTa.

[Ipeanourenue oTaaércs HATISIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
NPaKTUYECKON MAesTeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4yaluxcs B Kypce CTepeoOMETPUM TPOBOJIUTCS 3a CUET pellIeHus 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B M 3ajady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HAIJIAIHOCTh, a
OTIepUpPOBaHUE 00PA30M — B YCJIOBUSAX OTBJICUCHHUSI OT HATJISTHOCTH, MBICJICHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE coaepkaTeNnbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «lIpsiMble U IIIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus»,
«BeKTopbl 1 KOOpAMHATHI B IpOCTpaHCTBE». DOpMUpPOBaHHUE JTOTMUECKUX YMEHUI
pacmnpenensieTcsi He TOJIBKO MO COAepKaTEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHero 001ero oopa3oBaHusI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pachpelelEHHbIM IO TrojaM oO0y4YeHwus,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYaIOIMIUXCS, PACIIUPSST |
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA «'EOMETPUS» B YYUEBHOM IIVIAHE

Ha n3ydenue reomerpun otBoaurcs 2 yaca B Henenro B 10 knacce u 1 gac B

Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



2. COAEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS»
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsSIMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECH,
napajuielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyieiibHble TMPsSMbIE B MOPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPSAMON U TUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsMbIMH B TPOCTPAHCTRBE.
[TapamienbHOCTh MIIIOCKOCTEN : TapalIeNIbHbIE IIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, Mapajiejenunea; NoCTPOCHHE CEUCHUI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYJISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOM
MEPIEHINKYIAPHON TIJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOUA U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JT0 THTOCKOCTH, MIPOEKITUS (GUTYPHI HA TUIOCKOCTD. [leprneHauKyasaspHOCTh
IJIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o TpEX
MEPIIEHANKYJIIAPAX.

MHoOrorpaHHuKH

[ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBINYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIIOHHAs MPHU3MbI; OOKOBasi U

MOJIHAs MTOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN



napajijiejienumne]; U ero csoucrsa. [lupamupa: N-yronpHas nupamMuia, rpaHd U
OCHOBaHHE NMUPAMU/IbI; OOKOBAs M MOJHAS MOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yced€HHasg nUpaMuAa. OJIEMEHTBl Npu3Mbl U nupamuasl. [IpaBuiibHbBIE
MHOT'OI'PaHHUKHU: MOHATHUE NPABWJIBHOTO MHOIOIPAaHHMKA; IIpaBWIbHAs IpU3Ma U
[IpaBWIbHAs IHpaMUJa; [paBUJIbHAs TPEYrojbHAas MNHUpaMUIa U IPaBUIbHBIN
TeTpa’ap; Kyo0. IlpencraBneHue o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’Jp,
nonexa’ap u ukocasap. CeuyeHust npu3Mbl U TUPAMHUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, HPSIMOH,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B TMPAMU/IAX, MApaJUIENeIUIENaX, TPABUIbHBIX
MHOT'OI'PAaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pé&Opa, JauaroHaid, YIJIbI.
[Tnomaas OOKOBOM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSAMON IPU3MBI,
IUIONIAa/Ib OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH IIPsiMOii ipu3Mbl. [nomansb
OOKOBOM TOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHONW IHUpaMHIbI, TEOpeMa o
wiomaau yceuénHon nupamuasl. [lonstaue 00 06béme. OOBEM MUpaMUIbl, TPU3MBI.

[lonoOHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAJIAMU

MOBEPXHOCTEH, 00BbEMaMU TTOOOHBIX TEJL.

11 KJIACC
TeJsia BpameHus
Hunmuaapuyeckas IIOBEPXHOCTB, obpasyromue HWIAHAPUYECKOU
IIOBEPXHOCTH, OCh UWIWHAPUYECKOW TMOBEpXHOCTU. LlwimmHAp: OCHOBaHUA W
OOKOBasi TMOBEPXHOCTh, OOpa3yrolias MW OCh; IUIOMAJb OOKOBOM M ITOJTHOM
IIOBEPXHOCTH.
Konnueckas moBepxHOCTb, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW moBepxHOCcTH. KOHyC: OCHOBaHME U BeplInHa, 00pa3yrolas
1 OCh; TJIOMIA I OOKOBOM M TIOJIHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue

H BBICOTA, OCHOBAHHA U OokoBas IMOBCPXHOCTD.



Chepa u map: ueHTp, paauyc, AUAMETp; MIIOMIAJh MOBEPXHOCTU CREPBHL.
B3aumHoe pacnonoxenue cepbl U IMIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
IJI01a/1b CEpHI.

N3o0paxenue e BpailleHus Ha TUIOCKOCTH. Pa3BEépTka MIMHAPA U KOHYCA.

KomOunaruu Ten BpalieHus 1 MHOTOrpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJio cepsl; chepa, BMCaHHAST B MHOTOTPAHHUK, WM TEJIO BPaAIlCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tenl. Teopema 00 00BEME
IpsSIMOYTOJIBLHOTO Tapajuienenunena U ciaeAcTBus w3 He€. OObEM LMIMHIpA,
koHyca. O0BEM 1mapa u miomaab chepsl.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuenus mwMHapa (MapajijieIbHO U IEPIICHIUKYIISIPHO OCH), CEYSHHUS KOHYCa
(mapaieTbHOe OCHOBAHUIO M IIPOXOJISIIEE Yepe3 BEPIIUHY), CCUCHHS IIapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha maockocTy U B pocTpaHcTBe. C0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamwienenunena. PemeHune 3agay, CBA3AHHBIX C
MPUMEHEHUEM TpaBWJI JCUCTBUM C BeKTopamu. lIpsmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. KoopauHatel Bektopa. IIpocreimume 3amaun B
KOOpJIMHATaX. YTOJd MEXIy BekTopamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.
Brruncnenue yrioB Mexy NPSMBIMHA U IUIOCKOCTAMH. KoOpIHHATHO-BEKTOPHBIN

MCTOI IIPpHU PCHICHUU I'COMCTPHUICCKHUX 3aaaq.



3. INTAHUPYEMOBIE PE3YJIBTATHI OCBOEHUS YYEBHOI'O
KYPCA «I'EOMETPUS»

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKM 00YYaIOIIEeTrOCsl KaK aKTHBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU WHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00HEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYeCKHUM acIleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUSA B
HMHTEpecax 3J0poBOro U 6€30MacHOro 00pasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIBIXa, peryisipHas (pu3ndeckass akTUBHOCTH); PU3HUESCKOTO COBEPIIICHCTBOBAHHSI,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIO0MS; MHTEPECOM K
paznu4yHbIM  chepaM  NMPODECCUOHABHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €& MNPWIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD



Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC IKU3HEHHBIC IUJIaHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, TOHUMAHHEM BIIASHHS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00J1aCTH OKPY’KAFOIIEH CPE/Ibl, INTAHUPOBAHUS IMIOCTYIKOB M OIICHKH X BO3MOYKHBIX
TIOCIICJICTBUH JJISI OKPYKAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYCCKOM HAyKW KakK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloOB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJCTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecyIAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIMi, OCHOBaHUS /i OOOOINEHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;



e BBUBISAITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpoTHBOpeUHsl B (akTaxX, NaHHBIX, HAONIONEHUAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

e JieNaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BHICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs ydyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pElIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIMPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA Ha
BOIIPOC U JJIs PEILICHUs 3aauH;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3Nu4HbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMuposanHoCcms CoOYyUaIbHbIX HABLIKOE 00YUATOUUXC.

Oo0menne:



BOCIPUHHUMATH U (POPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUIMU
U LIeJIIMH OOILIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMMCBMEHHBIX TEKCTaX, aBATh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3jiMyue U CXOJCTBO NMO3ULUMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ y4€TOM 3ajiay MPEe3eHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

NIOHMMATh U UCITOJIB30BaTh MPEUMYIIICCTBA KOMAH/HOW ¥ HHIUBHIyaJIbHOM
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmpenensiaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh IPOIECC |
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKIaJa B OOMMHA MPOAYKT 1O KPUTCPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanvhvie pezyniamugensle oeticmeus, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PElIeHUs 3aJ1aud, BBIOUpaTh CIIOCO0 peleHus
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIeTh HABBIKAMHM  IIO3HABATENIBHOW pEeQIIeKCHU KaK OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUM W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacMoiOkKEHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBIMTYKJIBIH W HEBBITYKIIBIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH; TIPABUJIbHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHUS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MaTEeMaTUUYECKUX 3aJlad Ha BBIYMCICHUE PACCTOSIHUU MEXIY JTBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl TMPH PEIICHUU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMua) c IpUMEHEHUEM (POPMYJT; BBIYUCIIATh COOTHOLIEHUS MEX Y MIOIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOT OI'PaHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HakThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IIPEAIIOIArarIIuX HECKOJIBKO 1arOB PELICHU, €CIIN YCIOBUs IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

[IpumeHaTs  mpocTeiiyue OporpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONMYyYEHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATH pEaJIbHBIC
CUTyallud W NPUMEHATh H3YUYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T'€OMETPUUECKUX TIOHATHI U TeOpeM, armapara aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKAs TOBEPXHOCTh, 00pa3yroue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy ¥ OMTUCAHHBIH
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOHIAIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00bEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSMHU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE€ MPOU3BEACHUE, PpACKIAJbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTs reomeTpuueckue (HakThl 7S PEIICHHs CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIarallinX HECKOJIBKO IIaroB PEIIEHNUs, €CJI YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/bI IIPU PELIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, UCCIEI0BaTh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



4. TEMATUYECKOE IIVTAHUPOBAHME c yka3aHuem KoIM4ecTBa akaJeMUYECKUX YaCOB, OTBOAMMBIX HA OCBOCHHE
kax 01 Tembl yueOHoro kypca «<CEOMETPHUSA» 1 BO3MOKHOCTH UCTIOIB30BaHUS IO ITOU TEME JIEKTPOHHBIX (LIUPPOBBIX)
o0pa3oBaTeIbHBIX PECYPCOB, SIBISIIOINIUXCS Y4€OHO-METOJWYECKUMH MaTepualaMu (MYyJIbTUMEIUNHHBIE TPOrPAMMBI,
AIIEKTPOHHBbIE YYEOHUKH W 3aJaYHHUKH, SJEKTPOHHbIE OMONMOTEKH, BUPTyalbHbIE J1aOOPATOPUHU, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIUU LU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCMOIb3YEMbIMU JJIi OOYYEHHMS] M BOCIUTAHUS PA3JIUYHBIX TPYIII
MOJIb30BaTeNIel, MPEACTAaBICHHBIMU B 3JIEKTPOHHOM (LM(PPOBOM) BHJIE M PEANU3YIOIIMMH JUJAKTUYECKHE BO3MOXKHOCTH
HKT, copepkaHue KOTOPbIX COOTBETCTBYET 3aKOHOIATENBLCTBY 00 00pa3oBaHUM.

10 KUIIACC
KonuvecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM JyekTpoHHbIE (U PpOBbIE)
Konrpoabnbie | IlpakTHyeckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Brenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIC H TLTOCKOCTH B IPOCTPAHCTBE . 12 1 https://m.edso0.ru/WT7NSO14T
[TapaniaenbHOCTh NPSMBIX U TIOCKOCTEN
3 HepHeHHHIfyMpHOCTB MpAMBIX I 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEM
VYTibl MeXIy IPSAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
MHororpaHHUKH 11 1 https://m.edsoo.ru/XPW9USFB2
OO0BEMBI MHOTOTPAHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
I1 :
7 ORTOPCHHE: CONCHILL paccrosmu i 4 1 https://m.edsoo.ru/L1AAMHO3D
yTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6bEMBI TEN 5) 1 https://m.edsoo.ru/BO9ORVIYC9
B
3 CICTOPBL T KOOPJUHATEL B 10 1 https://m.edsoo.ru/ANCLAGOMF
MPOCTPAHCTBE
IT
4 OBTOPCHHE, O606H16HI:IC, 7 1 https://m.edsoo.ru/DORV3P725
cucreMaTrus3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

10 KVIACC

5. HOYPOUYHOE INIAHUPOBAHMUE

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYyeckue
padoThI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OCHOBHBIEC TIOHSATHS
CTEepEOMETPUH: TOUKA, IpsIMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecekaronecs
MIJIOCKOCTH, TIEPECEKArOITHUECs
npsiMast ¥ INIOCKOCTh

https://m.edsoo.ru/NR6VIYCGK

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, IEPECEKAIOIIUECA
IpsaMas U IJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPAaHHUKOB
Ha PUCYHKax, Ha
MPOEKIMOHHBIX YEPTEKAX

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBefieHHs 0 KyOe U
nUpaMuzie, X pa3BEPTKH U

https://m.edsoo.ru/FPW2IJNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBefeHus o kyoe u
NUPAMULIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

IlonsiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

[TonsiTHe 06 aKCHOMaTHYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/13A98J6Z29

11

Bzaumnuoe PacCIIOJIOKCHUC
IPAMBIX B ITPOCTPAHCTBE:
ICPCCCKAOIIHECCA,
apaJlsICJIbHBIC U
CKpCHIUBAIOIHECS ITPAMBIC

https://m.edsoo.ru/lUIW8KR5Q

12

HapaHHeJ'ILHOCTL MPpAMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE:

https://m.edso00.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[apaiienbHble PsSAMbIE B
IIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX MPSIMBIX

[TapamienpHOCTE NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 g https://m.edsoo.ru/P0O5J6D23U
[TapamrenpHOCTE IPAMON U
IUIOCKOCTH
Vv

14 [JIBLC COHANPABIICHHBIMI https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMH
v

15 PO MEILY TIPAMBIMH B https://m.edsoo.ru/KGIM80EUK
MPOCTPAHCTBE
v

16 PO MEILY TIPAMBIMH B https://m.edsoo.ru/24LVWH9V8
MPOCTPAHCTBE
ITapannenbHoC OCKOCTEH:

17 PALTETLHOCTE HIOCKOCTEH https://m.edso0.ru/BUSTQIHZT
napajuieIbHbIE TUIOCKOCTH
CBolJicTBa mapajuie

18 POMCTR ruI PALTEILHAIX https://m.edso0.ru/0KQQK2ABA
IUIOCKOCTEH
[Ipocreitmme

e e

19 MPOCTPAHCTBEHHbIE UIypEI Ha https://m.edsoo.ru/MRT13XP79
IJIOCKOCTH: TETPAdIp, KYO,
napasuieeuIe]|

20 [TocTpoenue ceueHwmii https://m.edsoo.ru/DISAX05J8

21 [TocTpoenue ceueHumii https://m.edsoo.ru/20GC3ZP9P
KonTtponbHas padoTa o teme
HH

22 PAMBIC 1 IIIOCKOCTH B https://m.edsoo.ru/BI4O5QJEB

npoctpaHctse. [lapannensHocTh
MPSMBIX U IJIOCKOCTER"



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

23

[lepneHUKYIAPHOCTD NPSMOU
U IUIOCKOCTH:
MEPIEHUKYJIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBOS8SR

24

[IpsimMble napajienbHbIe U
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble mapajienbHbIE U
MIEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHauKyIspHOCTH
MPSAMOM U TIIIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o mpsiMoi
MIEePIEeHIUKYIIIPHO MIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o mpsiMoi
MEePIEeHIUKYIIIPHOM MIIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o mpsiMoi
MEePIEeHIUKYIIIPHOM MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKHU 0O
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edso0.ru/638GKWY7V

32

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JO
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

33

[lepnieHauKyIsIp U HAKJIOHHBIE:

paccTosiHuEe OT TOYKH 110
IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepneHuKyIsip U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MIJIOCKOCTH

https://m.edsoo0.ru/6P5BVV34R

35

VYTIBl B IPOCTPAHCTBE: YO
MEXKy MPSIMOM U IIIIOCKOCTBEO

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHBIN yroJ, TUHEHHBII
YTOJ IBYTPaHHOTO yIria

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBII yroJ, TUHEHHBIN
yTOJ1 IBYTPaHHOTO yIjia

https://m.edsoo.ru/ML0ZZYZC7

38

[TepieHAMKYISAPHOCTH
TJTIOCKOCTEM: MTPU3HAK
MEePIEeHIUKYIAPHOCTU JBYX
IJIOCKOCTEH

https://m.edsoo.ru/YRQDSM9NH

39

[TepnieHIUKYISIPHOCTH
MJIOCKOCTEH: TPU3HAK
MEePIEHIUKYIIIPHOCTH JIBYX
IUIOCKOCTEH

https://m.edsoo.ru/DY2AF84T2

40

[lepnieHIUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHIUKYIISIPHOCTH BYX
MJI0CKOCTEMN

https://m.edsoo.ru/TS8OAINH2

41

Teopema o Tpéx
NEpIEHIUKYIIIpax

https://m.edsoo.ru/OW5LZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edso00.ru/OWG81WDV3

44

KonTtposnsHast paboTa mo Temam
"[lepneHIUKYISIPHOCTD HIPAMBIX
u wiockocTe" u "Yriel Mexay
MPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/VOXABPOPB

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
MHOT'OTPaHHUKA, BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipusma: n-yroapHas pusma;
IPaHU U OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MPSAMOYTOJIbHBII
napajuieJIeuIe]] ¥ €ro
CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

anaMI/ma: N-yrojipHas
InupamMuaa, rpaHd 1 OCHOBAHHC
IIApaMHAbI; OOKOBas U IOJIHAS
MOBCPXHOCTH ITUPAMUIBI;
IpaBHJIbHAA U yceqéHHa;I
nupaMuga

https://m.edso0.ru/1TOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE MPABUILHOTO
MHOTOT'PaHHUKA; TPaBHIIbHAS
pHU3Ma U MpaBUIIbHAS
MUpaMUa; IpaBUIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUJIbHBIN TETpa’Ip; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o NpaBUIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

https://m.edso00.ru/06SH02I1DD

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHUSL OTHOCUTEIIEHO
TOYKH, IPSIMOM, IJIOCKOCTH.
ONEeMEHTBI CUMMETPUH B
NUpaMHIax,
napajuieJIenuneaax,
ITPaBUJIBHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenue snemMeHToB
MHOTOTPaHHUKOB: pEOpa,
JaroHaJH, yrJibl

https://m.edsoo.ru/EUP4MN760

53

ITmomans 00KOBOI
IIOBEPXHOCTHU U NOJHOU
IIOBEPXHOCTH IIPSIMON ITPU3MBI,
IJI01Ialb OCHOBAHUM, TEOpEMA
0 OOKOBOI OBEPXHOCTHU
MPSAAMOM IIPU3MBI

https://m.edso00.ru/SQY9XSIL6

54

ITmomans 00KOBOI
MOBEPXHOCTU U TIOBEPXHOCTHU
MPaBUJIBHON TUPAMUJIBL,

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

TeopeMa O IJIoaan OOKOBOH
IIOBEPXHOCTH YCEUEHHOU

nmrupaMruabl
55 Konrtposbiia pabeta o Teme 1 https://m.eds00.ru/VHYNJQMQD
"MHororpaHHuku"
56 [onsitue 06 06BEMeE 1 https://m.edso0.ru/GM1LC394G
S7 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/B307P8WTC
58 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TTHpaMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06bEM TUpamMuIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O06BEM TIPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM TIPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KOHT{)OHBHM paGora no Teme 1 https://m.eds00.ru/23S50180N
"OOBEMBI MHOTOTPAaHHHUKOB"
[ToBTOpEeHME, 0600IIEHNE
65 crcTeMaThsatuA gHafI 1. 1 https://m.eds00.ru/KXTOCIOJG
[TocTpoeHue ceueHwmii B
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IICHNE
CHUCTeMAaTH3alHs 3HAHHUH.
BerurciieHue pacCTOSTHUM:
66 MEXIY IBYMSI TOUKaMHU, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JIO MPSAMOM, OT TOUKH JIO
TJI0CKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU
67 HroroBas koHTposbHas paboTa 1 https://m.edsoo.ru/KB3EKOA9U



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anus 3HaHUH.
Beluucnenue yrios: Mexay

68 CKPEIIUBAIOIIUMHUCS TPSIMBIMH, 1 https://m.edsoo.ru/X7CJU5LO0
MEKy NPSMOU U IIJIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YTJIOB
MEX]Ty TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paamnyc,
JTMaMEeTp; TUTOIIAIb TOBEPXHOCTH

cepbl

https://m.edsoo.ru/TW8Z59CHJ

B3aumHoe pacmonoxenue cheps
M IUTIOCKOCTH; KacaTelbHas
MJIOCKOCTH K cepe; mioman

cepbl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

https://m.edsoo.ru/QDCF8UGXE

[Hunmuuapudeckas TOBEPXHOCTH,
00pasyromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh

MWIAHIPUYIECKOH MOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 0O0Opa3yromas u
OCb; IIOMIAh OOKOBOM U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N300paxkenue nunuHapa Ha
IockocTu. PazBépTka
uunuHapa. CeyeHus MUIMHIpa
(TIIOCKOCTHIO, MapalIeIbHOM
WM NIEPIEHIUKYISIPHON OCH
WIHH]IPA)

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

Konnueckas noBEpXHOCTB,
o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6GR

Konyc: ocHOBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOH U MOJHOM MOBEPXHOCTH

https://m.edso0.ru/Q4EUBB6GT

VYceuéHHbIN KOHYC: 00pasyrolue
U BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

https://m.edso00.ru/80VNITU20

10

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTBIO,
MapajyieIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomOunamus ten BparieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHororpaHHuK, OMMMCaHHbIN
okoJ10 chepsl; cepa, BucaHHAS
B MHOTOTPaHHUK WJIU B TEJIO
BpaIleHUS

https://m.edsoo.ru/RMYY1STLP

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

https://m.edsoo.ru/ACENHGLOZ

14

O0BEM MIMHIpa, KOHyca

https://m.edsoo.ru/W8TGN5Z99

15

O06béM mapa u miaoma s chepbl

https://m.edso0.ru/G7TAYCMOTT

16

[TogoGHBIE Tena B TPOCTPAHCTBE.
CoOOTHOILIIEHUS MEKTY

https://m.edsoo.ru/4ANO4FYUUX



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

IIJIOIIAIIMU [IOBEPXHOCTEH,
00BbEMaMHU TOAOOHBIX TET

17

KonTposnsHast paboTa o Temam

"Tena Bparmenus" u "OO0beMbI

Ten"

https://m.edsoo.ru/KCOMHJISWW

18

BekTop Ha mI0CcKOCTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeH1€e U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXKEHUE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Pasznoxxenne BexTopa 1o Tpém
HCKOMILIaHAaPHBIM BEKTOPaM.
[IpaBuio napannenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, cBSI3aHHBIX C
MPUMEHECHHUEM TTPaBUJI JIEHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPU5

23

KoopnHaTHO-BEKTOPHBI METOT
MIPU PEIICHUH TEOMETPUUCCKHIX
3a1a4

https://m.edsoo.ru/BBI1139Z27U

24

[IpsimoyromnpHas cucrema
KOOpJUHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3axaun B
KOOpJIuHaTaxX

https://m.edsoo.ru/X9TSDNSQ3

25

YTroa Mex 1y BEKTOpaMH.
CkansipHO€ MpOU3BENECHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

26

Beluncnenue yriioB Mexuy
IPSIMBIMU U IJIOCKOCTAMH

https://m.edsoo.ru/EGRV3NF84

27

KonTtposneHas paboTa o teme
"BeKTophl U KOOpAUHATHI B
npocrpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEHue, 06001IeHNE U
CUCTEMaTU3alus 3HAHUMN.
OcHoBHbI€ (UTYpHI, PaKTHI,
TEOpeMBbI Kypca IUTaHUMETPUHU

https://m.edso0.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
OcHoBHbI€ (HUTYpHI, PAKTHI,
TEOPEMBI Kypca TUTAaHUMETPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHue, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUHU U METOJIBI X
pereHus

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUU U METOJIBI X
perieHus

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTH3aIlHs 3HAaHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca CTepEOMETPUHN

https://m.edsoo.ru/ZY6BYLY7W

33

Htoropas KOHTPOJIbHAasA pa60Ta

https://m.edsoo.ru/\VP8CXOC4C

34

[ToBTOpEHue, 06001meHne U
cucTeMaTH3allHsl 3HAHUH

https://m.edso0.ru/70QSTDCAP



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




6. MIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 0opa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX NIPU PEIICHUN
' TreOMETPUIECKUX 3a1a4
23 OmnepupoBaTh TOHSATHIMH: IMAPAJUICTBHOCTh M TEPIEHIUKYIIPHOCTD
' MPSIMBIX U INTIOCKOCTEN
24 KnaccnpunupoBaTh B3aMHOE PACIIOIOKEHUE TIPSMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHSATHSIMH: IBYTPAHHBINA YTOJI, TPAHU JIBYTPaHHOTO yTJIa,
7.5 pebpo IBYrpaHHOTO yIyia, JWHEWHBIH yroa JABYIrpaHHOTO yrIjia,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUAMHU: MHOIOI'PAHHMK, BBIIYKJIBIA U HEBBITYKIIBIN
7.6 MHOTOI'PaHHUK, AIIEMEHTBI MHOTOI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOT'OI'PDaHHUMKOB (IMpamuia, Ipu3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- g K1accupuKauy  (BBINYKJIbIE W HEBBINYKIblE  MHOTOTPAHHHKH,
' NpaBUIbHbIE MHOTOTPAHHUKHU, TIPSAMbIE U HAKIOHHBIE IPHU3MBI,
napaJiesienune /bl)
- g OnepupoBaTb  MOHATUAMHU:  CEKyIlas  IJIOCKOCTb,  CEYEHUE
' MHOTOI'paHHHMKOB
210 OOBACHATH TNPUHLHUIBI MOCTPOEHHS CEYEHUHl MHOTOTPaHHUKOB,
. UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Ce4YeHHsS MHOTOI'PAaHHMKOB METOJOM CIIE/IOB, BBINOJIHAThH
7.11 (BBIHOCHBIE) MJIOCKME YEPTEXU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Y




7.12

Pemate 3ala4i Ha HaXOXJICHUC I'COMCTPUICCKHUX BCIIMYUH I10 06pa3uaM
W aJIropuTMaM, MpUMCHASA U3BCCTHBIC AHAJIUTHYCCKHUC MCTOJbI ITPU
PCIICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aa4 Ha BbIYHUCIICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMU, OT TOUKHU OO HpﬂMOﬁ, OT TOYKHU OO0

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

PemaTs 3a1aun Ha HaX0XkA€HNE FT€OMETPUUECKHUX BEJTMUUH 10 00pa3iam
WIM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIE AHAJUTUYECKUE METOABI IIPU
pelIeHnN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHHUE YIJIOB
ME¥K/ly CKPELIUBAOIMMUCS NPSIMBIMH, MEXIY NPIMOU U IIOCKOCTBIO,

MCKAY MIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOLIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMuga) C  NOpUMEHEHHEM  (GopMmyl,  BBIUHCIATH
COOTHOILIEHUS MEX/1y IUIOIIAaIIMU IOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NMOHATHSAMH: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HWHGOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTh reomMeTpudeckre QaxKThl Ui PEHICHUs CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB PELICHHs], €CITU YCIOBHS

IPUMEHEHHUS 3a/IaHbl B SIBHOU (hopMme

7.18

[IpumeHsaTh mpoOCTEillliNe NpPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBbl MpPH PEIICHUH CTEPEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IIPpUMEPLI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKHU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh NOJYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBATh
peallbHbIE CUTyallud W NPUMEHATHh W3YyYEHHBbIE NOHATHUS B IPOLECCE
MIOMCKA peLIeHUs] MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJIETIMPOBATh PEAJIBHBIE CUTYallUN Ha S3BIKE T€OMETPUU, UCCIIENOBATh
IIOCTPOECHHBIE MOJEIH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUN U
TeopeM, amnmapara aiareOpbl, pelarb NPaKTHUYEeCKUe 3aJaui, CBI3aHHbIE

C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS 0CHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJjbTaTa
6 I'eomerpus
OmnepupoBaTthb MOHATUSMHU: IMHAPUIECKAs MIOBEPXHOCTH,
6.1 oOpasyromue OWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, O0Opa3ylome KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPAIICHHSI
6.4 KnaccudummpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
6.5 BBICOTAa CETMEHTA, IAPOBOH CJIOHM, OCHOBAHHUE IIIAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbraucnare 00bEMBI W TUIOMAAW TIOBEPXHOCTEW TeNl BpAIICHHS,
' reOMETPUUECKUX TeJl C IPUMEHEeHHEeM (popmyt
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIHCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpallleHus
6.8 BblyncnsaTe COOTHOIICHHMS MEXAY IUIOMAISIMH TOBEPXHOCTEH U
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaeMmble (PUTYypBl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHIl CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYECHUS Tel
BpallleHUs
W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPA30BBIBATE HHPOPMAIUIO O
6.11 IPOCTPAaHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCcyHKax
[TpumensTh reomeTpudeckue (GpaxThl I peIIeHUs CTePEOMETPUUYECKIX
6.12 3aja4, MPEAINoJIaraloluX HECKOIbKO IIaroB peHIeHUs, €ClIM YCIOBUS
MIpUMEHEHUs 3a]IaHbl B SIBHOM (opme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HCﬁCTBHH CJIOKCHUS BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHM OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauieIenuneia Py CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: ACKAPTOBbBI KOOPAWHATBHI B IPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBCHCTBO BECKTOPOB, KOOPAWHATBLI BEKTOPA,
yroia MCEXAy BCKTOpaMH, CKaJlApHOC [MPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB M MPOU3BEIAECHHUE BEKTOpA HA YUCIO, YTOJ
MEXAY BEKTOPaMHM, CKaJISPHOE IPOU3BEJEHHUE, PacKIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne TeoMEeTpUYECKHE 3aJadyd  Ha TNPHUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemrate 3aJa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUH H
HaXO0XKJIACHUC Tr’COMECTPUICCKHUX BEJINYHH I10 06pasuaM HJIN aJITOpUTMaM,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEIICHUA CTaHAAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh npocTeiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBbl MPU PEHICHHUH CTEPEOMETPUUECKHUX

3a1a4

6.22

[IpuBoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUpOIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TONYyYEHHBbIE 3HAHMS Ha TPAKTUKE: AaHATU3UPOBAThH
peayibHbIe CUTYallMd W MPUMEHSATh U3YYCHHBIC MOHATHS B Ipoliecce
MOKWCKA pEIICHUs] MaTeMaTH4eCKu C(OpPMYIUPOBAHHONW MPOOIEMBI,
MOJIETTUPOBATh peajbHbIEe CUTYAIH HA SA3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOCHHBIE MOJIEH C UCHOJIB30BAaHUEM I€OMETPUUECKUX TOHITHH U
TeopeM, anmnapara ainreopbl, perarh NpakTUYecKue 3a1a4n, CBsI3aHHbIe

C HAXOXKJACHHUEM I'COMCTPUYICCKUX BCIINYUH




7. MPOBEPSAEMBIE DJIEMEHTBI COOEP KAHUSA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, MJIOCKOCTh, IPOCTPAHCTBO.
[lonsiTve 00 aKCMOMAaTHYECKOM IOCTPOEHMHM  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUS U3 HUX

7.2

B3anMHOe pacnosnoxkeHne NOpsMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble ¥ CKpeuuBaroiuecss npsimble. [lapamienbHOCTh TOpSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: MapAJUICNbHBIE MpsAMBIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh MPSIMON M IJIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuleNibHbIX MIockocTtei. [lpocreiimme mpocTpaHCTBEHHbIE (QUIYypHl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesIenuIe]l, IOCTPOCHUE CeUCHUH

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IUIOCKOCTH: MEPIEHIUKYISpPHbIE NpSMbIEe B
MPOCTPAHCTBE, MpSMbIE MapajljielibHble M NEepHEHAUKYISIpHbIE K IJIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpsIMOM M IUIOCKOCTH, TeopemMa O NpsSIMOit
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEMHBI yrojl JBYCPaHHOIO  yIJja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIE: PACCTOSTHHE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE
OT IPSMO JI0 TUIOCKOCTH, MPOEKIUs PUTyphl HA IIIOCKOCTh. [lepneHIuKynsapHOCTb
IJIOCKOCTEH: MpU3HAK MEPIIEHIUKYISIPHOCTU JIBYX ItockocTei. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'DAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOI'PaAHHHUKH, pasBépTKa MHOT'OI'PaHHHKA. HpI/ISMaZ N-yroabHas
IIpu3Ma, rpadd 1 OCHOBAHUA IIPU3MBI, IIPsAMAsA WU HAKIIOHHAA ITPHU3MBI, OoKOBas U
IHoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnez(, l'IpSIMOYTOJ'ILHHﬁ
apajuiejieniean u €ro CBOMCTBA. HI/IpaMI/II[al N-yrojabHas IUpaMula, I'paHu U
OCHOBAHUC MUpaMUbI, OOKOBas U MOJIHAs MOBCPXHOCTH IMUPAMUIBI, IIPpAaBUJIbHAA U
yceqéHHaﬂ nmupamMuja. DIIEMEHTBI nNpu3aMbl "W NHAPAMUIBI. HpaBI/IJIBHBIe
MHOTOI'paHHUKU: TMOHATUC MPABUJIIBHOTO MHOTOIpaHHUKA, IMPAaBUJIBHAA MpHU3MaA U

IpaBHJIbHad IMUpaMua, IpaBUJIbHAsA TPEYroJibHAad MHpaMHJa H HpaBPIJ'IBHBIfI




TeTpa’ap, KyO. IIpencraBneHne O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,

nojexadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUJIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B MNHpaMUJAX, MapajulesieuIe1ax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Bbrunicnenue 31eMeHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TIOBEPXHOCTHM M IOJIHOM MOBEPXHOCTU MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3MblI. [1nomane OoxoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUIBI, TEOpEMa O IIOMAIU

yceu€HHol nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonobnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOIMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEIl

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pasyrollue IMJIMHIPUYECKON MOBEPXHOCTH,
OCb IWJIMHApUYECKOW moBepxHocTH. UunmHap: ocHoBaHus u  OoOKOBas

MOBEPXHOCTh, 00pa3ymomas u 0Chb, IIIOIIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konndeckass TOBEpPXHOCTh, OOpa3ylOIIME KOHUYECKOH TIOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOW oBepXHOCTH. KOHYyC: OCHOBaHME 1 BEpIIMHA, 00pa3yroIas
U OCh, IUIOMAJb OOKOBOWM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

o6pa3y}0mI/Ie M BbICOTA, OCHOBAHUA U OoKOBas IIOBEPXHOCTH

6.3

Cdepa u map: nenrtp, paauyc, AMaMeTp, IUIOHIAIb TOBEPXHOCTH chephl. Bzanmuoe

PaCIIOJIOKCHHUEC C(bepbl U IJIOCKOCTH, KaCaTCJIbHasaA IIJIOCKOCTh K C(bepe, iomanab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€HUS W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, ONYCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIA TCJIO BpAalllICHUA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBa 00bEMOB Ted. Teopema 00 0OBEME
NPSIMOYTOJIBHOTO TMapajuiesienumena u ciaenctsus u3 He€. OOBEM mWIMHIpA,

KoHyca. O0BEM 1mapa u mioumaab chepsl

6.7

Ilomo OHble Tela B IMPOCTPAHCTBC. CooTtHotieHHs MCXKAY IUIomaaiaMu

MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TN




6.8

Ceuenusa nunuHApa (MapauiesibHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHYca

(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YEPE3 BEPILNHY), CEUEHHUS LI1apa

6.9

BekTop Ha miockoctu u B mpoctpaHcTBe. ClOKEHUE W BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. IlpaBuiio mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrema KOOpAMHAT B MNpOCTpaHCTBE. KoopamHatel BeKTOpA.
[Ipocteiimme 3amaun B KOOpJAMHATaX. YTOJ Mexay Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BhIUKCIIEHNE YTIIOB MEXY MPSIMBIMH U TIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBINA METOJI IIPH PEIIEHUH F€OMETPUYECKUX 3a1ad




8. IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
NpOBePsIEMOro OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
TpeOoBaHUs 0011ero o6pa3oBaHus

Brnagenne MeromaMu JI0Ka3aTeNbCTB, aNTOPUTMAMU PCEUICHHS 3a]1ad;
yMeHHe (opMyIHpoOBaTH M OINEPUPOBATh IMOHATUSMU: OIpeAeTIeHHeE,
aKCHOMa, TeopeMa, CJEJCTBHE, CBOMCTBO, MpPU3HAK, OKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKY; IPUMEHTHh UX; YMEHUE (POPMYIUPOBATh
o0paTHOE M IMPOTUBOIOJOXKHOE YTBEP)KJIEHUE, MPUBOJUTH HPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOU WHAYKIUH,
IMPOBOAWTE JOKA3aTCIIBHBIC PACCYXKACHHU A IPH PCIICHHUU 3a/ia4, OLICHNBATh
1 JIOTHYECKYI0 IPAaBHIBHOCTb PAaCCYXJACHUH; YMEHHE OIIEpUpPOBaTh
IMOHATUAMU: MHOXKCECTBO, IMIOAMHOXECTBO, OIICpallMd HAad MHOXKCCTBAMMU;
YMCHHC HUCITIOJIL30BATH TeOpeTHKO-MHO)KeCTBeHHBIﬁ arrmapar JJIA
OTIMCaHMsI pEATbHBIX TPOIIECCOB U SIBJICHUI W MTPH PEIICHUH 33134, B TOM
qHCcIIe U3 APYruX YIeOHBIX IPEAMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
Y OTMMCHIBATH rpadbl pa3IuIHBIMHA CIIOCOOAMU; UCIIOIB30BaTh Tpadbl IPU

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATH IMNOHATHAMU: HATYPAJIbHOC YHUCIIO, LEJI0C€ YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIEM, KOPECHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palrOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHb C HGfICTBHTGJ’IBHHM I10Ka3aTcJICM,
norapn(bM qucia, CUHYC, KOCMHYC W TAaHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJIKO, pAalMOHAJIIBHOC YHCJIO, HPPALMOHAIBHOC 4YHUCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MLCJIbIX, palUOHAJIbHBIX, JIEMCTBUTEIIBLHBIX
YUCCII; YMCHUC UCIIOJIB30BATh IIPHU3HAKU NJCITIUMOCTH, HauMEHBIINH O6H.[PII>1
ACIIUTCIIb WM HAWMMCHBIICC 06H_Iee KpaTHOC, aJI'OPUTM EBxnunma IIpu
peuieHnn 3a/ia4; 3HAKOMCTBO C PA3JIMYHbIMU NO3UIUOHHBIMH CUCTEMaMHU
CUHCIICHHA, YMCHUC BBIIIOJIHATDH BBIYHMCIICHUC 3HAYCHUH n
npeo6pasoBaHI/1;1 Bpra)KeHI/Iﬁ (¢{¢] CTCIICHAMU 151 HOFapH(bMaMH,
npeo6pasoBaHI/1;1 ,Z[pO6HO'paI_II/IOHaJ'IBHLIX BLIpa)KeHPIfI; YMEHHUC
ONICpUpOBaThH TIOHATHUAMMN: nocCiaca0BaTCabHOCTD, apI/I(I)MCTI/I‘leCKaH

Oporpeccus, IreoMCTpUYCCKasd IIPOrpeccusd, OCCKOHEYHO YGBIBaIOIJ_[aH




reOMETPUYECcKasl IPOrpeCcChs; YMEHUE 3a1aBaTh MOCIEA0BATEIbHOCTH, B
TOM YHCJIE€ C TIOMOIIBIO PEKYPPEHTHBIX (POPMYI; yMEHHE ONEepUpOBaTH
MOHATUAMM: KOMIUIEKCHOE YHCJIO, CONPSIKEHHBIE KOMIUIEKCHBIE 4YHCIIa,
MOJyJIb U apTyMEHT KOMIUIEKCHOIO YKcia, GopMa 3alUCH KOMIUIEKCHBIX
yucell (reoOMeTpruecKas, TPUrOHOMETpUYECKasl U aaredpanyeckas); yMeTb
NPOU3BOUTH apU(PMETHUYECKHE ICUCTBUS C KOMIUIEKCHBIMH YHCIIAMH;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAaHUS KOMIUIEKCHBIX YHCEN; ONIEPUPOBATH
HOHATUSIMM:  MaTpuilia 2xX2  u  3X3, omnpenenureiab  MaTpULBbI,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBarh MOHATHSAMH: DPALMOHAIBHBIE, MPPALMOHAIBHBIC,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIIepUpOBaTh
MOHATHSMH: TOXJIECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHHe, ypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMa YPAaBHEHMM W HEPABEHCTB, PAaBHOCHIBHOCTh
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pelaTh YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IMYHBIX NPUEMOB; PEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpPOM; IPUMEHATh
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI [UI1 PEUICHHS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (YHKIMS, UYETHOCTh (YHKIIHH,
HNEPUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKUIHH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YyHKIUHU, HauOoJbllee U HauMEHbIlee 3HaUYeHUs
(GYHKIIMHM Ha POMEXKYTKE, HellpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpas MPOU3BOAHAA (PYHKIHUU, TEOMETPUUECKUN U
(Gu3znueckuif CMBICT TMPOU3BOAHOM, IepBOOOpa3zHas, OnpeAeaEHHbINH
UHTETpall; YMEHHE HaXOJUTh ACUMNTOTHI rpaduka (yHKIHH; yMEHUE
BBIUUCIIATh MPOUZBOJHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOTO U
KOMIIO3UIIMK (DYHKIIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIMHM; YyMEHHE HaXOAWTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIUI;
YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO MJsl HCCIEAOBaHUS (YHKIIHM,
HaXOJWTh HAWOONbIIME W HAMMEHBbIINE 3HAaYeHHs (YHKIUH; CTPOUTH
rpaduky MHOTOYIEHOB C HCIIOJIb30BAHMEM ammapara MaTeMaTHU4ecKoro
aHallKM3a; MPUMEHATh MPOU3BOJHYI0 [UISI HAXOXKICHHUS HAUTYYIIEro
pElIeHUs] B TMPUKIATHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXO0JuTh IIomaau 00BEMBI (I)I/Il“y C IIOMOIIBIO




HHTCTpalia; MPUBOJUTH HNPHUMEPBI MATECMATUYCCKOTO MOJCIHMPOBAHUA C

oMOIIbI0 T HepeHIINATBHBIX YPABHCHHIA

YMeHue onepupoBaTh NOHATUSAMHE: TpaduK GpyHKIMH, 0OpaTHAs QYHKIMS,
KOMIO3UIUsl (QYyHKUWH, JTUHEHHas (yHKUUS, KBajpaTHyHas (yHKIHA,
panmoHanpHas (yHKOMS, CTerneHHas (YHKIWsA, TPUTOHOMETPHUYECKUE
(GbyHKIMH, OOpaTHBIE TPUTOHOMETpHYECKHE (DYHKIMH, MOKa3aTeiabHas U
norapupmuueckas (QyHKIUH, YMEHHE CTPOHUTh TpapuKH H3y4YECHHBIX
(GyHKUMH,  BBIOJNHATH  IpeoOpa3oBaHUs  TpapuKoB  (YHKIH,
WCTIOH30BaTh TPApUKH TSI H3YYEHHUSI TPOIIECCOB M 3aBUCHUMOCTEH, TpH
pelIeHny 3a1ad U3 APYrux Y4eOHBIX MPEIMETOB W 3a/1a4 U3 peabHON
KU3HU; BBIpOXKATh (QOpPMyJaMH 3aBUCHMOCTH MEXKIy BeEJIHYMHAMH,
HCII0JIb30BAaTh CBOMCTBA M rpa@uku (GYHKIMM 17 pelieHusl ypaBHEHUH,
HEpaBEHCTB W 3a7ad C MapaMeTpamMH; H300pakaTh Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIE 3aa4yd pPa3HBIX TUIIOB (B TOM YHCJE Ha
MPOIICHTHI, JIOJIM M YaCTH, HAa JBIKCHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33/1a4l U3 00JIACTH YIPaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHMSI, YPAaBHEHHMs, HEPAaBEHCTBA U HUX
CUCTEMBbI IO YCJIOBMIO 3aJlauM, MCCJEN0BATh IMOJyYEHHOE pEUIeHHE U
OIICHUBATh MPABIONOJOOHOCTh pE3YJIbTaTOB; YMEHUE MOJEIUPOBAThH
peayibHbIE CUTYyallud Ha SI3bIKE MATEMAaTHKH; COCTaBJISTh BBIPAKEHUS,
ypaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 331a4H, UCCIIEIOBATh
IOCTPOCHHbIE MOJETM C HCIOJb30BaHUMEM ammapara anreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBIHN pe3ylbTaT

YMeHue onepupoBaTh NOHATUAMU: CpeiHee apupMeTHuuecKoe, MeIuaHa,
HauboJIbllIee U HAUMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHUE YHCIOBOr0 Habopa; yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH
uH(OPMAIIUIO, TPEJICTABICHHYIO B TA0INIIAX, HA IUarpaMMax, rpapukax,
OTpa)arolIyl0 CBOWCTBA PEAbHBIX MPOIIECCOB U SBJICHUI; MPECTABIATh
UHGOPMAIIMI0O C TIOMOMIbIO TaOMWI] ¥ JauarpamMm; UCCIIEIOBaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCIE C MPUMEHEHHEM TIpadUuyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; TpadUIeCKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IOMOLIBIO AUarpamMm pacCE€uBaHUS U JIMHENHOMN perpeccuun

YMeHHe ONnepupoBaTh IOHATUAMH: CIyYalHBIA ONBIT M CIy4ailHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHor o CO6BITI/I$I; YMCHHUC BBIYUCIIATH




BEPOATHOCTh C HCHOJB30BAaHUEM TIpaUUeCKUX METOIOB; NPHUMEHATH
(GopMyNBI CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (hopMyiny MOJHON
BEpOATHOCTH, opmyny bepHyiu, komOuHATOpHBIE (QAKTH U (POPMYJIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHH; YMEHHE OIEpHUpPOBATH
NOHATUSMH: CIydaiiHas BENUYMHA, pAacIpelieieHue BEpPOSITHOCTEH,
MaTeMaTHYeCKOe OXHJIAHWE, ITUCTIEePCHS M CTaHAApPTHOE OTKJIOHEHHE
CIIyYailHOH BENMYMHBI, (YHKIMH pacupefeieHuss W  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOT0 U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHIE
WCTIOJIh30BATh CBOWCTBA M3YUYEHHBIX PAaCIIpeIeICHUH /ISl peIIeHus 3a/1ay;
3HaKOMCTBO C MOHATHAMH: 3aKOH OOJIBIINX YMCEIl, METObI BEIOOPOUHBIX
WCCIIC/IOBaHUI; yMEHHE NPUBOAWUTH TPHUMEPHI TPOSBICHHUS 3aKOHA
OOJNBIINX YHUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OTIEPHPOBATH MOHATUSAMH: COYETaHHUE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHCIO0  TEPeCcTaHOBOK; OWMHOM  HpIOTOHa; yMeHHEe MPHUMEHATh
KOMOHMHATOPHBIE (DaKTBI M PACCYKJICHHSI ISl pEIICHHsI 3a1a4; OIICHUBATh
BEPOSATHOCTH PEaTbHBIX COOBITHH; COCTABIIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMenue onepupoBaThb MOHATHSMH: TOYKa, MpsMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIJIa, TUIOCKUHN YO, IBYIPaHHbII
yroJi, TPEXTPaHHBIN Yo, CKpEeUIUBAIONINeCs MpsSIMbIe, MapalIeIbHOCTh 1
MEPHEeHIUKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojd MEXIy NpSMbIMHU,
yroil MEXIy NpSAMOW U IUIOCKOCTBbIO, YrOJd MEXAY IUIOCKOCTAMHU,
paccTosiHUe OT TOYKU /IO IUIOCKOCTH, PACCTOSIHUE MEXIY MPSMbIMHU,
paccTosiHUE MEXIY IJIOCKOCTAMU; YMEHHUE HCIOJIb30BaTh MPHU PELICHUU
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUH;, YMEHUE OIICHUBATh
pa3Mepbl 0OBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTh MAaTeMaTUYECKHe
MOJIETTM C TOMOUIBI0 T€OMETPUYECKHX MOHSATHHA W BEIMYWH, pellaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAbL (QUIYpbl, 00bEM (UTYpHI,
MHOTOI'PaHHMK, MPaBWJIbHBIH MHOTOI'PAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenurnes, Npu3Ma, NUpamMuia, (urypa M TMOBEPXHOCTb
BpallleHHs, LMUIMHIpP, KOHYC, Iap, cdepa, MIomanb cdepsl, IMIOMAab
MOBEPXHOCTU NHUPAaMHJIbl, MPU3MBI, KOHYyca, LMIMHIpA, 00BEM Kyoda,
OpSMOYTOJIBHOTO Tapaiiesienunesa, NUPaMHJIbl, MPU3MbI, LWIMHApA,
KOHyca, I1apa, pa3BEPTKa NMOBEPXHOCTH, CEUYEHUS KOHyca U IWIMHIPA,

nmapalieJIbHBIC OCH HWJIMW OCHOBAHUIO, CCUYCHHUC IIapad, IIJIOCKOCTb,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYeHUE
MHOTOT'paHHHUKA, U300paKaTb MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAllEHUs, UX CEYCHUS, B TOM YHUCJIE C IOMOIIBIO MIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOHCTBA T€OMETPUUYECKHX (DUTYP, CAaMOCTOSTEIBHO
(hopMyIHpOBAaTh OIpeaeTICHIS U3y4aeMbIX (PUTYp, BEIIBUTaTh THUIIOTE3bI O
CBOMCTBAaX W MpPHU3HAKAX T€OMETPHUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OTpOBEpraTh HWX; yMEHHE NPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOIMUMBIE JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHne omepupoBaTh IOHATHUSMHU: JBIDKEHHE B IPOCTPAHCTBE,
napajyieIbHBI IEPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOA00US, NOA0OHBIE (UIYpHl; YMEHUE
pacrio3HaBaTh paBHBIE M TOAOOHBIE (PUTYPHI, B TOM YHCIIE B TPUPOJE,
HCKYCCTBE, QpXUTEKTYPE; UCTIOIH30BATH FTEOMETPHUUECKUE OTHOIIECHHS TIPU
pelIeHNy 3a/a4; HaXOJUTh T€OMETPHUYECKHE BEIWYMHBI (UIMHA, YroJl,
IJI01[a/1b, 00bEM) MPH PELICHUH 3aJa4d U3 JPYTrUX y4eOHBIX MPEIMETOB U
W3 peajbHOW >KU3HU; YMEHHUE BBIYHCISATH T'€OMETPUUYECKUE BETUUYHUHBI
(mmuHa, yroJs, TOMAMh, O00BEM, IUIONMIANb TMOBEPXHOCTH), HCIIOIB3YS
M3y4YeHHbIE (OPMYJIBI U METOJbl, B TOM YHCJE: IUIOMIAh MOBEPXHOCTH
MUpaMUIbl, PU3MBI, KOHYCa, IWIUHAPA, IUIomaas cdepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  MapajljieNienunesa, MUpaMubl, MPU3MbI, LHIMHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (UTYD
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VYmenune OIICPHUPOBATH MMOHATHUAMU: IIPAMOYI'OJIbHasA CUCTEMA KOOPAUHAT,
BCKTOP, KOOpAHWHATBl TOYKH, KOOPAWHATBI BEKTOpPA, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, PAa3JIOKCHHUE BCKTOpPa II0 6331/Icy,
CKaJILIpHOC IPOU3BEACHUE, BCKTOPHOC IIPOU3ZBCACHHUEC, YIOJlI MCKIAY
BCKTOpAaMHU; YMCHUEC UCIIOJIB30BATh BeKTOpHBIﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ
Il pelI€HUud TCOMETPUYCCKUX 3alad W 3adad  ApYrux y‘le6HLIX

npecaIMETOB
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YMmenue BLI6I/IpaTB MO AXO AU METOI IS peuieHus 3aaauu; IOHUMAaHUC
SHAYUMOCTU MATCMATUKHU B HU3YUYCHUU IMPUPOIHBIX U O6H_[eCTBeHHI>IX
ImponeccoB " HBHCHHﬁ; YMCHHE pPaCliO3HaBaTh IPOABICHHUEC 3aKOHOB
MaTEMaTUKH B UCKYCCTBE, YMCHHUC IPUBOAUTD ITPUMCPBI MATCMAaTUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




9. HEPEYEHDB 2JIEMEHTOB COJAEPKXAHMUS, IPOBEPSAEMBbBIX HA

EI'D 110 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypaneHble u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
1o Panmonanenbie uwcna. OOBIKHOBEHHBIE W JCCATHYHBIC JAPOOH, TIPOIICHTEI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOUM cTeneHu. [{eficTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbiM TokazareraeM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNIeM.
. CBoiicTBa cTeneHu
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTnaHbIe U HATYpaTbHBIC JOTapU (MBI
JleifictButenbHble 4ucCHa. ApH(PMETHYECKHE OINepanuu C JIeHCTBUTEITbHBIMU
1.7 yrucnamu. [IpubnmkEHHbBIE BEIUNUCICHUS, TPaBUiIa OKPYIJICHUS, IPUKHUIKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JorapuMUIecKie YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, crnocoObl 3aganus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢yHkumu.
3 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanGonpliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypajJbHBIM M IIE€JBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumMnTorhl TpadukoB QyHkuuid. CBolicTBa  (QYHKIMIM,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanmsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKcTpeMyMbl. HaxosxieHne HanboIbIero U HaMMEHBIIETO 3HAaYeHUST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI
7.5 KoopauHaTsl 1 BEKTOPBI




10. YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

I'eomeTpus. 10—11 knaccel: yue6. aist o01ieo0pa3oBaT. OpraHu3auii:
6a3oBbiit 1 yray6i. ypouu / JI.C. Aranacsn, B.®. byty3os, C.b. Kagomiies u
np. — M.: [Ipocsemenne, 2020.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

» Jlunaktudeckue Marepuansl mo reomerpun i 11 knacca. /b.I°. 3uB. —
M. Ilpocsemenue, 2013.

» 3amauu o reometpun A 7 — 11 knaccos. /b.I'. 3us, B.M. Meiinep,
A.TI. baxanckuii. — M.: IIpocBenienue, 2013.

» W3ydenne reometpun B 10 — 11 kimaccax: MeTonuueckue
pekoMmeHaaiuu K yueounky. Kuura mist yuurens. /C.M. CaaksH, B.®.
byty3oB. — M.: IIpocBemienue, 2013.

» IlpakTuueckas reomerpus. KomOuHaimu reomerpuaeckux tei. 10-11ki.
MeTtoaunueckoe nocooue. /J1.C.Cararenosa, B.H.Ctynenerkas. - M:

«I"'mobycy» 2010r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://ege.sdamgia.ru/

https://foxford.ru/

http://www.mathnet.spb.ru/

https://resh.edu.ru


https://foxford.ru/
http://www.mathnet.spb.ru/

