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INOACHUTEJIbBHASA 3AIINCKA

Pabouass mporpamma ydebHoro kypca «l'eomerpusi» 0a30BOro YpoBHS Jis
obyuarommmxcst 10 —11 kimaccoB paspabotana Ha ocHoBe DenepaabHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa CpPeAHEro odmiero oOpa3oBaHUS, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUW, MPEABABISIEMBIX K MAaTEeMaTHYECKOMY
o0pa3oBaHMIO, W TpaaUIUMHA POCCUHUCKOro oOpa3oBaHusa. Peanmuzanus mnporpammbl
o0ecreunBaeT OBJIAJICHUE KITIOUEBHIMU KOMIETEHIUSIMHU, COCTABIISIONIMIMHI OCHOBY JJIs
CaMOpa3BUTUS W HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO M MIO3HABATEILHOTO PA3BUTHS JTUUYHOCTH 00YUAIOIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTH y4eOHOTO Kypca reoOMeTpUH Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus
oOyCJIOBJIEHa TMPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX W  MPEAMETHBIX
pe3yapTaToB  OOydYeHHUs] TEOMETPUM B  HANPaBICHUU JIMYHOCTHOTO Pa3BUTHUSA
oOyuvaronuxcs, (GopMupoBaHusi (PYHKIIMOHAILHON MaTEMaTUYECKOW TI'PaMOTHOCTH,
U3YUYCHUSl JIPYTUX YYEOHBIX IUCHUIUIMH. Pa3BuThe y oOydarommxcs TpaBUIbHBIX
MPEACTABICHUM O CYIIHOCTH M MPOUCXOXKICHUH TE€OMETPUUYECKUX aOCTpaKIuii,
COOTHOIIIEHUH PEATHHOTO M HJCATBHOT0, XapakTepe OTPKECHHS MaTeMaTHYEeCKOU
HAYKOW SIBJICHUU U MPOIIECCOB PEATBHOTO MHPA, MECTE TE€OMETPUU B CHCTEME HAyK H
PO MATEeMAaTUYECKOTO MOJICIHPOBAaHUS B HAyYHOM TIO3HAHMM W B TPAKTUKE
coco0CTBYEeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIIUXCS, a TAKKE KA4eCTB
MBIIUICHUSI, HEOOXOUMBIX JJISl aIallTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiIsIeTCS OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsI, TaKk Kak oOecrneYnBaeT BO3MOXKHOCTh H3yUEHHs KaK JUCIUIUINH
€CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUIeHUE, (opmMupyemMoe Mpu HU3YYECHUH OOydYarOIIMMUCS
MOHSATUHUHBIX OCHOB T'€OMETPUU U TOCTPOCHHUH IETIOYKU JIOTHYECKUX YTBEPIKICHUM B
X0JIe PEIICHUS T€OMETPUUYECKUX 3a7a4, YMEHHE BBIJBUTATh M OMPOBEPraTh TUIIOTE3bI
HEMOCPEICTBEHHO UCMOJb3YIOTCS IPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAYYHOTO IUKIIA, B
YaCTHOCTHU U3 Kypca (U3UKHU.

YMeHue opueHTUpPOBaThCSI B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJib BO BCEX
00acTax AeSITeNbHOCTH YenoBeka. OpUeHTalrs YeloBeKa BO BpEMEHHU U IPOCTPAHCTBE
— Heo0X0IMMOE YCIIOBUE €r0 COLMAIBHOTO ObITHSA, (OpMa OTPAKEHUS OKPY’KAIOIIETO
MUPA, YCIOBHE YCIEITHOTO TTO3HAHMS M aKTUBHOTO MTPE00pa30BaHUs ACHCTBUTEIHLHOCTH.
OnepupoBaHu€ MPOCTPAHCTBEHHBIMU OOpazamMu OOBEAUHSAET pa3Hble BUABI YUSOHOU U
TPYIOBON JESATEIBHOCTH, SIBISETCS OJHUM U3 MPO(PECCHOHAIBHO BaXKHBIX KauyecCTB,
MO3TOMY aKkTyallbHa 3aJada (OpMHpPOBAHUS Yy OOYyYAIONIMXCS MPOCTPAHCTBEHHOTO
MBIIIICHUS KaK Pa3HOBUHOCTH OOPa3HOTO MBIIIIEHUS — CYIIECTBEHHOTO KOMITOHEHTA
B MTOATOTOBKE K MPAKTHYECKOU JIEATETLHOCTH 0 MHOTHM HAMPABIICHUSM.

[{ens ocBoeHus mporpammbl yaeOHOTO Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
oOydeHwust — 001eo0pa3oBaTeIbHOE U OOIIEKYIBTYPHOE PA3BUTHE OOYJAIOIINXCS Yepe3
o0ecrieueHrne BO3MOXKHOCTH MPUOOPETEHUST U HCIOJb30BAaHUS CHCTEMaTHYECKHX
T€OMETPUYECKUX 3HAHUM U JEHCTBUN, CHENU(DUUHBIX TEOMETPHH, BO3MOXKHOCTHU
YCHEUIHOTO MPOJOJDKEHUSI O00pa30oBaHMsS IO CIELHUATBHOCTSAM, HE CBSI3aHHBIM C
MPUKIIAAHBIM UCIIOIB30BAHUEM F€OMETPHUHU.



ITporpaMMa o reoMeTpuu Ha 6a30BOM ypOBHE MpeAHA3HAUYEHA AJIs1 00yYaroIUXCsl
CpEIHEH LIKOJIbI, HE UCIIBITHIBABIIMX 3HAUUTENIbHBIX 3aTPYJHEHUN HA yPOBHE OCHOBHOI'O
obmero obpaszoBanusi. Takum oOpa3zom, oOydarontuecss Ha 0a30BOM YPOBHE JOJKHBI
OCBOUTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBSA3aHHBIE CO CIEHU(UKON T€OMETpUU U
HEOOXOJMMbIC AJI1 KU3HU B COBpeMEHHOM oOmiectBe. Kpome 3TOoro, oHum wumMeror
BO3MOXXHOCTh M3YYHThb T€OMETpHUI0 Oosiee TIyOOKO, €CiaM B JaJdbHEWIEM BO3HHUKHET
HEOOXOMMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(HECCHOHATBHOM IS TEIbHOCTH.

JlocTikeHHe  1end  OCBOEHHMS  MPOTrpaMMbl  OOECHEYMBAETCS  PEUICHUEM
COOTBETCTBYIOIIMX 3aAa4. [ [puopuTeTHBIMU 33/1ayaMu OCBOEHUS Kypca «I 'eomeTpum» Ha
0a3zoBoM ypoBHe B 10—11 kaccax sIBISIOTCS:

e (opMHpOBaHME IPEJCTABICHHUS O TEOMETPUM KaK 4aCTU MUPOBOU KyJIbTYpPbI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKaIOIIUM MUPOM;

e (opMHpOBaHME NPEICTABICHUS O MHOTOTPAHHHMKAaX M TEJax BpALICHHs KaK O
BOKHEHIINX MAaTEMaTUYECKUX MOJEIAX, MMO3BOJSIOIINX ONUCHIBATh U U3y4daTh
Pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHME YMEHHs paclO3HaBAThb HA YEPTEKaxX, MOJECISAX U B PEaIbHOM
MUpE MHOTOTPAaHHUKH U T€Ja BPalllCHHUS;

e OBJAJCHUE METOJAaMHU pELIEHUs 3aJad Ha IOCTPOEHUs Ha H300paKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHue yMEHHS ~ ONEpPUPOBATb  OCHOBHBIMU  MOHSATUSMU O
MHOTOIPAaHHHUKAX M TeJaX BPALLECHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE aJNTOPUTMaMHU PELICHHs OCHOBHBIX THUIOB 3ajad; (hopMHpoBaHHE
YMEHUS NIPOBOJIUTH HECIIOKHBIE JIOKA3aTEIIbHBIE PACCYKICHUS B XO€E PELICHUS
CTEPEOMETPUUECKUX 3a7a4 U 33]1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUECKHUX CIOCOOHOCTEH 00yyaronmxcs,
IIO3HABATEJIbHOM AaKTUBHOCTH, HCCJIEN0BATEIbCKUX YMEHHM, KPUTUYHOCTU
MBIIIJICHUS;

e (opmupoBaHHe (PYHKIIMOHATBHOW TI'PAMOTHOCTH, DPEJIEBAHTHOW TIE€OMETPHUH:
YMEHHUE pacClo3HABaTh MPOSIBICHUS T€OMETPUYECKUX MMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peasbHbIX KU3HEHHBIX CUTYaLUUIX U IPU U3YyUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH,
(bopMyIUpOBaTh UX HA SA3bIKE TEOMETPUHU U CO3/1aBATh FT€OMETPUUECKUE MOJIENH,
IPUMEHATh OCBOEHHBII T'€OMETPUYECKUW ammapar Ajs peuieHus MPaKTHKO-
OPUMEHTUPOBAHHBIX 3a7ay, HMHTEPIPETUPOBATH U OLEHUBATH MOJIyYCHHbIE
pE3yJbTaTHI.

OTIUYUTENbHOM OCOOCHHOCTBIO MMPOTPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC
CTEPEOMETPUM B HAuaje €ro MU3y4eHHs 3ajlay, pPellacMblX Ha YpPOBHE HHTYWTHBHOIO
NO3HAHMs, M ONpEeAeNEHHBIM O00pa3oM OpraHu30BaHHas paboTa HAJX HHUMH, YTO
CHOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO U MTPOCTPAHCTBEHHOT'O MBIIIJICHUS], CTUMYJIUPYET
NPOTEKaHUE HWHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JaJbHEHIIEMY H3yYEHHUIO
peIMeTa.

[Ipeanoutenue oTAAETCS HAMSIIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUsI, TO €CTh
TEOPETUYECKHE 3HAHUA HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
[IPAKTUYECKOM JeATENIbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNU Y
yydalmxcs B Kypce CTEpEOMETpUN IPOBOAUTCS 3a CUET PEIICHUs 3ajad Ha CO3/laHue
IPOCTPAaHCTBEHHBIX 00PA30B U 33/1a4 HA ONIEPUPOBAHUE POCTPAHCTBEHHBIMU 00pa3aMH.
Co3znanue oOpa3a NPOBOJUTCS C ONIOPOM Ha HAIVIATHOCTD, & OTIEPUPOBAHUE OOPA30M — B



YCJIOBHSIX OTBJICUECHHS OT HAIVISIAHOCTH, MBICIEHHOTO WM3MEHEHHs €ro HMCXOJHOTO
COJIEpP KaHUS.

OcHOBHBIE copepKaTeiabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«Mmnororpanaukn», «lIpsMble M TIIIOCKOCTH B NPOCTpPaHCTBE», «Tlema BpameHus,
«BekTopbel M KOOpAMHATBI B IPOCTPAHCTBE». POPMHUpPOBAHUE JIOTUYECKUX YMEHUU
pacnpenenseTcs He TOJBKO IO COJEP KAaTeNbHBIM JIMHUSAM, HO U IO rojlaM OOy4eHHs Ha
YPOBHE CpeHero oouiero oopa3oBaHusl.

Copnepxanne o0Opa30BaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJbTaTaM
OCBOCHMsI  pabodeil  mporpamMmbl, paclnpeAcJ€HHBIM [0 ToJaM  OOydYeHHs,
CTPYKTYpUPOBAHO TaKUM OOpa3oM, 4TOOBI OBJa/JI€HUE T€OMETPUUECKUMHU MOHITHIMU U
HaBbIKAMHU OCYIIECTBISIIOCH IOCJIENOBATEIbHO M IOCTYNATENbHO, € COOJIOJCHUEM
IPUHLIAIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B OOIIYIO CHUCTEMY
reOMETPUYECKUX MPEACTABICHUN O0y4YaroluXcsl, paclupss U yrayOmss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometrpuu oTBOAUTCS 2 yaca B Henento B 10 kiacce u 1 yac B HeIeIo
B 11 knacce, Bcero 3a JiBa roja ooyuenus - 102 yuyeOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS CTEpeOMETpHM. Touka, mpsmMas, IIIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anMmHOE pacrosoXeHue TMpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
IapajulesIbHbIE U CKPEIIMBAOIIMECS IpsAMBbIe. [1aparmuiebHOCT NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NMAPAJUIENIbHBIE NPAMBIE B IIPOCTPAHCTBE; MAPAJLIETIBHOCTD TPEX MPAMBIX;
[1apaJuIeJIbHOCTD MPSAMOUW U IJIOCKOCTU. YTJIBI C COHANPABICHHBIMU CTOPOHAMM; YIOJI
MEXIy IHpsAMBIMM B MNpOCTpaHCTBE. IlapasuieNbHOCTH IIIIOCKOCTEH: NapajuleiIbHbIC
IUIOCKOCTH; CBOMCTBA MapajUIeIbHBIX IUIOCKOCTEW. lIpocreiimne mpocTpaHCTBEHHBIE
(GuUryphl Ha MIIOCKOCTH: TETPA3p, KyO, mapasuiesienuIe l; MOCTPOESHUE CEUSHUIA.

[leprieHIUKYISPHOCTh MPSAMOM M IUIOCKOCTH: TEPIEHAUKYISPHBIE MPSIMbIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAIIIEIBHBIE U MEPIECHINUKYJISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMON U IUIOCKOCTH, TEOPEMA O MPAMOM IMEPIEHAUKYISIPHON
IJIOCKOCTU. YTJbI B MMPOCTPAHCTBE: YTOJ MEXIY NPSAMOU U TJIOCKOCTBIO; ABYIPAHHBIN
YTOJI, IMHEWHBINA YTOJ ABYTPAHHOTO yIuia. [ lepreHauKyIisip 1 HaKJIOHHBIE: PACCTOSTHUE OT
TOYKH JO TUIOCKOCTH, PACCTOSIHME OT MPSAMOW JI0 IJIOCKOCTH, MpPOEKIHs (UTyphl Ha
IJIOCKOCTh. llepneHauKyIapHOCTh IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYISIPHOCTH IBYX
IJI0CKOCTEN. Teopema o TpEX MepHeHIuKyIspax.

MHororpaHHuKH

[loHATHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHMKA, BBITYKJIBIE W
HEBBIITYKJIBIE MHOTOTPAaHHMKH;, pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS MTPU3MBbI; OOKOBAs U MOJIHAS
IIOBEPXHOCTh MNpu3Mbl. Ilapaimenenunen, NpsMOYTOJIBHBIM IMapaJUICIICHUIIE] U €ro



cBoiicTBa. [lupamuaa: n-yrojapHas nupaMmuia, TpaHd U OCHOBAHWE MUPaMUIbI; OOKOBas
W TIOJHAsl MOBEPXHOCTh MHUPAMUJbI, PABUIbHAS M yCeYEHHas MUpamMuia. DJIEMEHThI
npu3Mbl U TUpamuabl. [IpaBuibHBIE MHOTOTPAHHHWKHW: TIOHSTHE MPABUIBHOTO
MHOTOTPAaHHHKA; TPaBWJIbHAS TpU3Ma ¥ TpaBUbHAS MHPAMHUA; TPaBUIbHAS
TpPEYTroJibHAsI MUpaMUIa M MPABUIIBHEIN TeTpasdap; KyO. [IpeacraBieHue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKadAp U nkocadap. CedeHus Mpru3Mbl U THPAMUJIBIL.

CuMmMmeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUU B MHPAMHIAX, HapaljIe/IeNHeaax, MPaBUIbHBIX
MHOTOTPaHHHUKAX.

Brruncnenne 3neMeHTOB MHOTOTpaHHUKOB: péOpa, auaroHand, yriel. Ilmomanb
OOKOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH MPSIMOU IPU3MBI, TUIONIAs OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM Ipu3Mbl. [1nomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPaBUJILHOW MHUPAMHABI, TE€OpEeMa O IUIOMAJAN YCCUEHHOM MUpPaMUJIBI.
[Tonsarue 06 06béMe. OOBEM TUPAMUJIBI, TTPU3MBL.

[TomoOnple Tena B mpoctpaHcTBe. COOTHOIIEHHUS MEXKAY — IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KVIACC

Tena Bpamenust

[{unuHapuyeckas TOBEPXHOCTh, 00pa3yrolue MUIMHAPUIECKON MOBEPXHOCTH, OCh
HUAJMHIPUYECKON MOBEepXHOCTU. L[lunuHIap: ocHOBaHMsT M OOKOBas IMOBEPXHOCTb,
oOpazyroliasi ¥ OCh; IJI0IIaAb OOKOBOM U MOJIHOM MTOBEPXHOCTH.

Konnueckass mNOBEpXHOCTh, OOpa3yrolue KOHHUYECKOM TIMOBEPXHOCTHU, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BepilinHa, 00pa3yolias 1 oCh;
TI01a b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIre U BHICOTA;
OCHOBaHMsI 1 OOKOBast IOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, AMameTp; MIomaasr ToBepXHOCTH cepbl. Bzanmuoe
pacmnoJioxkeHue cepbl U IITOCKOCTH; KacaTeabHas TUIOCKOCTh K cepe; miomaas chepol.
N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KoMOuHainuy Tenm BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIN
okoJ10 cepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonarue 06 oOnéMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 o0BEME
NPSIMOYTOJILHOTO Mapalijieyienumena u cieacteus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa 1 wiomaab chepsl.

[TonoOuble Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY — IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Cedenus muauHApa (MapajyieibHO U TMEPIEHAUKYJSIPHO OCH), CEYCHHUS KOHyca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY ), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoct U B npocTpaHcTBe. CIIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3znoxeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuio napamienenunena. Pemenve 3anad, CBA3aHHBIX C MPUMEHEHUEM
IpaBUJ IEUCTBUM C BeKTOpaMu. [IpssMmoyronpHas cucteMa KOOpJIAUHAT B MIPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocrelimue 3agaun B KOOpAMHATaX. YTOJ MEXAY BEKTOPAMH.
CkansipHo€ TPOU3BEICHUE BEKTOPOB. DBpIUMCIEHHE YIIOB MEXAYy NpPSIMbIMUA U
IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ MPH PELICHUH T€OMETPUUYECKUX 3a7a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yibTaThl  OCBOGHMS  IPOTpaMMbl  y4yeOHOro  MpeameTa
«MaremaTrka» XapakTepu3yrTCs:

I'paxpanckoe BocnuTanue:

c(hOPMHPOBAHHOCTBHIO TPAXKAAHCKON TMO3ZUIMH OOYYaroIerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHUMCKOTO OOIIECTBA, MPEACTABICHUEM O MATEeMaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBICHUM, TPOLICTYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aMMOJICUCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX QYHKIIUSIMHA U HA3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKONW TPakKITAHCKOM HICHTUYHOCTH, YBAKEHHUS K
IPOLIOMY M HACTOSIIEMY POCCUMCKOW MaTEMaTUKH, LEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI, K
UCITIOJIb30BAHUIO ATUX JIOCTUKEHUH B IPYTUX HAYKaX, TEXHOJIOTHIX, chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JyXOBHBIX IIEHHOCTEH POCCHUMCKOrOo Hapona; c(HopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUA, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOTO C NPAKTUYECKUM
MIPUMEHCHUEM JOCTHKCHU HAYKH U JIESATEIBHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOIO
BKJIa/ia B IOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKMM OTHOUIEHHUEM K MHUPY, BKIIOYasg OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ay, PEUICHUN, PacCyKACHUN; BOCIPUUMYUBOCTHIO K
MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MIPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO M 0e30macHOTO 00pa3a JKW3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0pOBOE TMHUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATAW W OTABIXA,
peryisipHas ¢u3MuecKkass aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, MpU
3aHATHUSAX CIIOPTUBHO-03I0POBUTEIILHOM AEATEIBHOCTBIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K
pazIM4HbIM chepaM TpodecCroHaTbHOMN eI TEIHHOCTH, CBSI3aHHBIM C MATEMATUKOM U €€
MPUJIOKEHUSIMUA, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuun u
peaM30BhIBaTh COOCTBEHHBIC KW3HEHHBIE TUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K
MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpPAa30BAHUIO HA MPOTSHKCHUU BCEH KU3HWU;
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOU
HAIPaBJICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

COPMHPOBAHHOCTBIO  DKOJIOTHYECKOW  KYJbTYpPhl, TOHWMAHUEM  BIUSHUSA
COLMAIBHO-3KOHOMHYECKUX MPOLIECCOB HA COCTOSTHUE MMPUPOJHON U COLIMATIBHOW CPEIbI,
OCO3HAaHMEM TJIO0ATBHOTO XapaKTepa H3KOJOTMYECKHX TMpo0JieM; OpUEHTaluel Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIs pelieHus 3ajad B 00JACTH OKPYKaIoIIeH
Cpelpl, IUIAHUPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX TMOCJIEACTBUN JIs
OKPYXaroUIEH Cpeibl.



LleHHOCTH HAYYHOI'0 NO3HAHUS:

cOPMHPOBAHHOCTBIO  MHPOBO33PEHUS, COOTBETCTBYIOIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOUN MPAKTUKHU, MOHUMAHUEM MaTEMaTHYECKON
HAyKH Kak c(hephl YeI0BEUECKOM EATEIbHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIs
pa3BUTHS [MBUJIM3AIMU; OBJIAJICHUEM SI3IKOM MaTeMaTUKH M MaTeMaTU4eCKOM
KYJIbTYpOIl KaK CpEJICTBOM IMMO3HAHHSI MUPA; TOTOBHOCTBIO OCYILIECTBIIATH MPOEKTHYIO U
UCCJIEIOBATENBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yJabTaThl OCBOCHUS MPOTpamMMbl y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTEpU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU
O0elcmeusamMu, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUIMU, VHUBEPCAIbHLIMU
Dpe2yIAMUBHBIMU OetiCMBUIMU.

1) Vuueepcanvhvie no3nasamenwvmsle oeiicmeaus, obecneyugarom Gopmuposanue
0a308bIX KOCHUMUBHLIX NpOYeccos obyuarowuxca (oceoenue Mmemooo8 NO3HAHUS
OKpYIHCcaroujeco Mupa, npuMeHeHue J102UUecKux, uccied08amenbCKux onepayuti, YMeHul
pabomamy ¢ ungopmayueii).

ba3oBble jioruvyeckue geiicTBus:

e BBIBISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXAy MOHATUIMH; (QOPMYyIHPOBATH
ONpENENeHUs]  NOHATHH;  yCTaHaBIUBAaTh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(UKauy, OCHOBaHUSA JJsi OO0OOLIEHUST M CPaBHEHUs, KpHUTEpUU
IIPOBOJMMOTIO aHAJIN3a;

e BOCIpPUHUMATH,  (OPMYJIUpOBaTh MU  MpPeoOpa3oOBBIBATH  CYXKICHHUS:
YTBEpAUTENIbHbIE U OTPUIIATENbHBIC, €IMHUYHbIC, YACTHBIE U 00II1E; YCIOBHbIE;

e BBIBJIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBS3H U IPOTUBOPEYHS B
dakTax, MaHHBIX, HAOIOJACHUIX U YTBEPXKACHUIX;, MpesiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

e Jl€JaTh BBIBOJABI C UCIHOJIB30BAHUEM 3aKOHOB JIOTHMKH, JACAYKTHBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITENIbHO J0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUI
(mpsiMBIE ¥ OT MPOTUBHOTO), BEICTPAUBATH APIYMEHTALINIO, IPUBOAUTH IPUMEPHI
Y KOHTPHIPUMEPHI; 000OCHOBBIBATH COOCTBEHHBIE CYKIAEHUS U BBIBOJIBI;

e BBIOMpATH CIIOCOO pelIeHus yueOHOi 3a1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
peuieHusi, BbIOMpaTh HamOoJiee MOAXOASIIUA € YYETOM CaMOCTOSITENIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

e HCIIOJB30BAaTh BONPOCH KAaK MCCIEIOBATENbCKUA HWHCTPYMEHT ITO3HAHUS;
dbopMyUpOBaTh  BOMPOCHL, (DUKCUPYIOIIHE MPOTHBOpEUYUE, MPOOIEMYy,
yCTaHaBJIMBAaTh UCKOMOE U JIaHHOE€, (POPMUPOBATH TUTIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MTO3ULIUI0, MHEHHE;

e TIPOBOJUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SABJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXI1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;



CaMOCTOATENIbHO (OpMYIHpPOBaTh O00OIIEHHS U BBIBOJABI MO pe3yJbTaTaM
NpOBEIEHHOTO HAONIONEHUs, MCCIENOBaHMSA, OIEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIecca, a TaKKe BBIIBUTAThH
IPEJINOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

2)

BBISIBIIATE Jeunutel nHpOpMAIuu, JaHHBIX, HEOOXOMUMBIX MJi OTBETa Ha
BOIIPOC U ISl pEUICHUS 33]1a4H;
BBEIOMpATh MHGOPMAIMIO W3 MCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UHPOPMAILIMIO PA3ITMYHBIX BUJIOB U
dbopMm npeacTaBICHUS;
CTPYKTYpUpPOBaTh HH(OpMAIUIO, TPENCTaBIATh €€ B Pa3IMYHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;
OILICHUBATh HAJIEKHOCTHh HH(OPMAIUH 110 CAMOCTOSITEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvnvie = KoMMyHukamuenvlie  Oelicmeus, obecneuusaiom

chopMupo8anHOCmMb COYUAILHBIX HABLIKOG 00YUAOUWUXCS.
Oo0menue:

BOCIIPUHUMATh U (POPMYTUPOBATH CYXKJICHHSI B COOTBETCTBUU C YCJIOBHUSIMH U
HeasiMu OOILEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pPEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pe3yJIbTaT;

B X0Jile OOCYXJCHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMON TEMBI,
mpoOJIeMBbl, pemaeMoi 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBbIC Ha IOUCK
PELIEHHUS]; COMOCTABIATh CBOU CYXIEHUSA C CYXKIACHUSMH JIPYTHMX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh Pa3IMYUe U CXOJCTBO MO3UIMHI; B KOPPEKTHOH (popme
bopMyITHUpOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlauyd, SKCIEPUMEHTa, UCCIEHOBAHUS,
MPOEKTA; CaMOCTOSITEIbHO BBIOMpATh (hOpMAT BBICTYIUICHHS ¢ Y4E€TOM 3ajay
Mpe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPHUH.

CorpyaHu4ecTBo:

MOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATBHOU
paboThl TpU pelmieHHH YyYeOHBIX 3aJad; NPUHUMATh IeJIb COBMECTHOM
NEATEILHOCTH, TNIAHUPOBATh OPTAHU3AIINI0 COBMECTHON PabOThI, paclpeaciaTh
BUJIbI paboOT, JTOTOBApUBATHCS, OOCYXIaTh TPOIECC W PE3yNbTaT PaldOThI;
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX (opMmax padoThl (0OcyxkaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbl» ¥ HHBIC); BBHIMOJHATH CBOIO 4YacTh pabOThI U
KOOPJIMHUPOBATh CBOU JCUCTBUS C JAPYTMMH WICHAMH KOMaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJIaJla B OOIINI MPOAYKT IO KPUTEPHSIM, CHOPMYINPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvuvie pezynamuenvie oeiicmsus, obecneuusarom Gopmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, JITOPUTM PELICHUS 3a]1a4M, BBIOUPATh CIIOCOO pelleHus ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,



apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI C YUETOM HOBOMU
uHpopmaruu.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMU MO3HABATEIHLHOU PEQIICKCUU KaK OCO3HAHMS COBEPIIIAEMBIX
JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB; BIAJETh COCOOAMHU
CaMOIIPOBEPKH,  CaMOKOHTPOJISI  Ipouecca W pe3ysibTaTa  pPELICHUs
MaTeMaTUYECKOM 3a4a4u;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTUBBI B [IEITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJECHHBIX OIMIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIIGHUMBATh COOTBETCTBHUE PE3YyJIbTATa LIEJIM U YCIOBHUSAM, OOBSICHATH MPUUUHBI
JOCTUKEHUSI WM HEJOCTUKEHUS pE3yJbTaTOB JEATEIIbHOCTH, HAXOJUTh
OILIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBath MOHATUSIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TMPU PEIICHUH
TCOMETPUUYECKUX 3a]1aY.

OnepupoBaTh TMOHATHAMHU: TAPAJIICIBHOCTh M MEPHEHANKYSIPHOCTh MPSMBIX U
IIJIOCKOCTEN.

KnaccudummpoBate B3aMMHOE pACIONOKEHHWE TMPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JIBYTPAHHBINA yTOJ, TPaHW JBYTPAHHOTO YIja, pedpo
JIBYTPAHHOTO yTJIa; JUHEHHBIA yTroJl ABYTPAHHOTO YIJIa; TpajycHas Mepa ABYTPAHHOTO
yTia.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHMK, BBIMYKJIBIA HW  HEBBIMYKJIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIIbHBI MHOTOTPAaHHUK.

Pacrio3naBaTh  OCHOBHBICE BHUABl MHOTOTPAHHUKOB (MHUpaMuja; TpHU3MA,
MPSIMOYTOJIBHBIN TapaJijIesIeuie 1, Kyo).

KnaccudummpoBate MHOTOTpaHHUKH, BbIOMpAasi OCHOBaHUA MJIsi KiIacCU(pUKAIMH
(BBIMMYKJIbIE ¥ HEBBIMYKJIbIC MHOTOTPAHHUKH, MPABWJIbHBIE MHOTOTPAHHUKH; TIPSIMBIC H
HAKJIOHHBIC TTPU3MBI, TTaPAJIICIICTIUIIC IBI ).

OnepupoBaTh MOHATUSMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOSHUS CEUCHUH, UCTIONB3YS METO/ CIICIOB.

CTpoWTh CEUCHHS MHOTOTPAaHHUKOB METOIOM CJICJOB, BBIONHATH (BBIHOCHBIC)
TJIOCKUE YEPTEKHU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYP: BU CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HAaXOXJIEHHE TEOMETPHUECKHX BEJIMYMH IO 00pasmam WiH
QITOpUTMAaM, IPUMEHSISI U3BECTHBIC aHATMTHYECKUE METO/IbI PU PEIICHUH CTAaHAAPTHBIX
MaTEeMaTUYECKHX 3a]]a4 Ha BBIUMCICHUE PACCTOSHUN MEXIY IBYMS TOUYKaMH, OT TOUYKHU
JI0 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXTY CKPEIIMBAOIIIMMUCS TIPSIMBIMH.

PemaTte 3amaun Ha HAaXOXJIEHHE TEOMETPHUUECKMX BEJIMYMH IO 00pasmam WiH
QIrOpUTMaM, IPUMEHSISI U3BECTHBIC aHATUTHYECKUE METO/IbI PU PEIIICHUH CTAHIAPTHBIX
MaTEMaTUYECKHUX 3a/1a4 Ha BBIUYMCIICHUE YTJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU,
MEXTy TPSMOI U MJIOCKOCTHIO, MEXKTY TNIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.



Bbruucnare o0bEMBI M IIIOLIANM IOBEPXHOCTEW MHOTOTPAHHUKOB (IpU3Ma,
nupamMpia) ¢ MpUMEHEHHEM (OPMYIT; BBIYUCIATH COOTHOIICHUS MEXKIy IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATHSIMH: CHMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPHH; LICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W UHTEPIPETHPOBATH  HMHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypaX, MPEJCTaBICHHYI0O Ha 4YepTexax u
pPHUCYHKaXx.

[TpumensTy reomerpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
NPEoIararoIiuX HECKOJIbKO IIaroB pPEIIeHus, €ClIM YCIOBUS NMPUMEHEHHS 3aJaHbl B
SBHOU (opme.

[lpumensTh  mpocTeifime  mporpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoUTH MpUMEpbHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH,
pacrno3HaBaTh NPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMmeHsTh TOMyYeHHBIE 3HAHWSA Ha TMPAKTUKE: aHAJIW3UPOBATh pEallbHbIC
CUTyalldd W TPUMEHSATh HW3YYCHHbIE TIOHATHS B TMIPOLIECCE TMIOMCKA PEIICHHUs
MaTeMaTH4eCKu ChOPMYIMPOBAHHOM MPOOIEMBI, MOIETUPOBAThH PEATbHBIE CUTYalluH Ha
S3bIKE TEOMETPUH, WCCIEAOBAaTh IOCTPOCHHBIE MOJIEIH C  HCIOJIb30BAaHUEM
T€OMETPUUECKUX TOHSITHH U TEOpeM, amnmnapara alnreOppl; pemaTh NPaKTUIECKUE 3a/1a4H,
CBSI3aHHBIC C HAXO0XJICHUEM T€OMETPUUCCKUX BEIUYHUH.

11 KVIACC

OnepupoBaTh TMOHATHUSAMH: IWJIMHIPUYECKAs IMOBEPXHOCTh, 0Opasyroime
UJIMHAPUYECKON TIOBEPXHOCTH; IMJIMHJP; KOHUYECKas MOBEPXHOCTh, OOpa3yrolme
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTAa, BBHICOTA
CETMEHTA; IIIapOBOH CJI0M, OCHOBAHUE IIIAPOBOTO CJI0S, BEICOTA IIAPOBOTO CJIOST; IIIAPOBOM
CEKTOD.

Beraucisite 00bEMBI U TIIOMIATN TTOBEPXHOCTEH TE BpAICHUS, TEOMETPUICCKUX
TeJ C IpUMEHEHUEM (HOpPMYII.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, BIMCAHHBIA B cdepy W ONMMCAHHBINA
okoJ10 cpepsl; cepa, BUcaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BeIuncnaTh COOTHONIEHUS MEXAY IUIOMIAASMU IOBEPXHOCTEH U 00BEMaMH
OAOOHBIX TEII.

N300pakath u3ydaembie (PUTYphI OT PYKU U C TIPUMEHEHUEM TPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITIoTHATE (BBIHOCHBIE) TUIOCKHE YEPTERKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

W3BnekaTh, WHTEPHpPETUpPOBATH MW  MPeoOpa3oBbIBaTh  MHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YepTexkax u
pUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.



BBINTONIHATE JEHCTBUSA CIIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOKCHMSI
BEKTOPA HA YHCII0, OOBACHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaJatoT.

[IprMeHATh TPAaBUIIO NTapaJUICIICIIAIIEAA.

OnepupoBaTh MOHATHUAMH: JAEKAPTOBBI KOOPAHMHATHI B IMPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJI MEXKy BEKTOPAMHU,
CKAJIIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPHI.

HaxomuTe CymMMy BEKTOPOB M INPOM3BEIACHHUE BEKTOpPA HA YMCIO, YTOJI MEXIY
BEKTOpaMH,  CKaJspHOE  IPOM3BEACHHUE, pPACKIAAbIBATHL  BEKTOP IO  JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsaTh reoMmerpuueckue (PakThl Uil PEIICHUS CTEPEOMETPUUYECKUX 3azad,
IIPEATIOJIAraloNX HECKOJIBKO IIAroB PEIICHMs], €CIU YCIOBHs IPUMEHEHHUs 3aJ1aHbl B
SBHOU (opme.

Pemlare mnpocrenmne reoMETpUYECKUE 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemrats 3aaum Ha 1OKa3aTeNbCTBO MATEMATUYECKUX OTHOLIEHUW M HAXOKJICHHE
F€OMETPUYECKHUX BEJIMYUH 10 00pa3iiaM Wil alropuTMam, IpUMEHssl U3BECTHBIE METO/IbI
IIPU PEIICHUU CTaHJAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IppuMeHsaTP  IpOCTEMIIME  TPOTPaMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE MpHUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HH,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

[IpyMeHATE IIOMY4YEHHBIE 3HAHUA HA IIPAKTUKE: aHAJIU3UPOBATh pPEAIbHBIC
CUTyallud W TNPUMEHATb W3Yy4YECHHBbIE IIOHATUSA B INPOLIECCE IOUCKA PEIICHUsA
MaTeMaTH4eCKU C(OpMYIJIMPOBAHHOM MPOOIEMBI, MOIETUPOBATh peallbHbIE CUTYallUH Ha
A3BIKE T'€OMETPHM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIM C  HUCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATHH U TeopeM, anmnapara aareOpsbl; pelaTh NPaKTUYECKUE 3a/1a4H,
CBS3aHHBIC C HAX0XKIECHUEM I€OMETPUYECKUX BEJIIMUMH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM Kon
n/n NMPOrpamMmmbl Bcero POJILHBIE
padoThbI
1 BBenenue B ctepeoMeTpuro 10
5 [IpsiMble ¥ TIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanmienbHOCTh MPSIMBIX U IJIOCKOCTEN
3 HepneHnmfympHOCTL HPSIMBIX U 12
IJI0CKOCTEN
4 YTIubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMS], PACCTOSTHUS U YTIIbI 4 1
5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KonuyecTBo yacos
Ne o/ HanmeHoBaHMe pa3eioB U TeM KoHTposbHbIe
NPOorpaMMsbI Bcero
padoThI
1 Tena BpameHnus 12
2 O6bEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHwUeE, 06061].[€HIE€, 7 1
cucTeMaTHh3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBO 4acoB
Ne Tema ypoka KonTpoan
n/n Bcero HEBIE
padoThI

OCHOBHBIE NOHATHUS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb,
npocTpancTBo. [IpaBuia n3o0pakeHus: Ha pUCYHKaX:

! 1300pakeHus II0CKOCTEH, MapaulebHbIX IPSMBIX (OTPE3KOB), !
CEpEIMHBI OTPE3Ka

) [TonsATHA: Iepecekaronuecs II0CKOCTH, IEPECEKAIOIINECS TIpsIMast 1
U IUIOCKOCTb

3 [TonsaTHS: NEepeceKaromuecs MIOCKOCTH, IIEPECEKAIOIUECS TIpAMast 1
U IJIOCKOCTh

4 3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe MHOTOTPaHHUKOB 1
Ha PUCYHKaX, Ha MPOEKIMOHHBIX YEPTEkKaAX

5 HavanbeHble cBeieHus 0 KyOe U mupamujie, X pa3BEPTKU U 1
Mozenu. CedueHuss MHOTOTPaHHUKOB

6 HauanbHble cBefieHHs 0 KyOe U MUpaMuJe, X pa3BEPTKU U 1
Mozenu. CedeHns MHOTOTPaHHUKOB

7 [TonsiTHie 06 aKCMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX

] [TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUH U CIIEJICTBHS U3 HUX

9 [TonsiTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX

10 [TonsiTHe 06 aKCMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX

11 B3anMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: 1
MIEPECEKAIOIIMECS], TAPATUIEIIbHBIE U CKPELIUBAOIINECS MPSMbIE
[TapamiensHOCTh IPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:

12 IapajuleNIbHbIE MIPSMBIE B IPOCTPAHCTBE; NAapAJUIEIBHOCTD TPEX 1
MPSIMBIX

13 [TapamiensHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: 1
[TapanienpHOCTb NPSIMON U INIOCKOCTH

14 VYIUIBI ¢ COHANPABIEHHBIMU CTOPOHAMU 1

15 Yros Mexay NpsIMbIMHU B TPOCTPAHCTBE 1




16 Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

17 [TapayuienbHOCTB IUIOCKOCTEN: MTapajlIeIbHbIE INIOCKOCTH 1

18 CaolicTBa napamienbHbIX MNIOCKOCTEN 1

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH: 1
TeTpadap, KyO, napajiesenumnesa

20 [TocTpoeHue ceueHuit 1

21 [Toctpoenue ceuenuit 1

2 KonrtponsHas padora no reme "[IpsiMble U TIIOCKOCTH B 1
npocTtpaHcTie. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"

23 [lepneHquKy s pHOCTD NMPSMOM U IJIOCKOCTH: MEPIIEHINKYIISIPHBIE 1
IIpsIMbIE B IPOCTPAHCTBE

24 IIpsiMble apasienbHble U NEPIEHIUKYIISIPHBIE K INIOCKOCTH 1

25 [Ipsimbie mapajieNbHbIC U EPIEHANKYJISAPHBIE K TNIOCKOCTH 1

26 [Ipu3Hak nepneHIUKyJISIPHOCTH TPSIMOM U IJIOCKOCTH 1

27 [Ipu3Hak neprneHIUKYyJISIPHOCTH IPSIMOM U IJIOCKOCTH 1

28 Teopema o mpsMOH MEPIEHANKYIISIPHOM TIJIOCKOCTH 1

29 Teopema o mpsMOH MEPIEHANKYIISIPHOM TIJIOCKOCTH 1

30 Teopema o mpsMOH MEPIEHANKYIISIPHOMN TIIOCKOCTH 1

31 [lepnieHIUKyIsIp U HAKJIOHHBIE: paccTosHUE OT TOUKH /10 1
IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOMN J0 MIIOCKOCTH

3 [lepnenauKynsip 1 HAKJIOHHBIE: paccTosHUE OT TOUKH /10 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

33 [lepnieHIUKyIsIp U HAKJIOHHBIE: paccTosHUE OT TOUKH /10 1
IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 MIIOCKOCTH

34 [lepnenauKynsip 1 HAKJIOHHBIE: paccTosHUE OT TOUKH /10 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

35 YTIiabl B IPOCTPAHCTBE: YIOJI MEXKAY MPSAMOU U TIIOCKOCTHIO 1

36 JIByTrpaHHBIN yroJ1, JMHENHBIN YroJl ABYTPAHHOTO yria 1

37 JIByTpaHHBIN yroJl, TMHENHBIN YroJl ABYTPAHHOIO yria 1

38 IlepneHnHKyﬂﬂpHOCTL11nocx00Teﬁ:np%3HaK 1
MEPIEeHIUKYISIPHOCTH JBYX IJIOCKOCTEH

39 IIepHeHHHKyHﬂpHOCTBIIHOCKOCTeﬁIHp?BHaK 1
NIEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 IlepneHnHKyﬂﬂpHOCTL11nocx00Teﬁ:np%3HaK 1
MEPIEeHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

41 Teopema o Tpéx nepneHAUKYIsIpax 1

42 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX 1

43 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX 1

44 KOHTponLHVa't';I p?60Ta 1o temaM "[lepneHInKyIsIpHOCT NPSAMBIX U 1
iockocTeil" u "YTibl MeXIy NpsIMBIMU U TJIOCKOCTAMHU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PaHHUKA,

45 BBIIYKJIBIE U HEBBIIYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA 1
MHOTOTpaHHUKa
[Ipu3ma: n-yrospHas npu3Ma; TpaHd U OCHOBAHUS ITPU3MBI;

46 npsiMasi ¥ HaKJIOHHAs IPU3MBbL; OOKOBas M MOJTHAsI TOBEPXHOCTh 1
MIPU3MBI

47 [Tapannenenunen, npsIMOYTOJIbHBIN NapajielenuIe] U ero 1

CBOMCTBA




IInpamua: n-yrojbHast NMpaMuIa, TpaHA U OCHOBaHUE

48 MUpaMUIbl; O0KOBAsI M TTOJTHAS TTIOBEPXHOCTH TUPAMHUIBL; 1
MpaBUJIbHAS U yCEUEHHAS TUPaMHUaa
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSATHE PABUIHLHOTO
49 MHOrOTpatHHKa; IPABHIbHAA PH3MA U NPABWIbHASA THPaMUIa; 1
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U MPAaBUIbHBIN TETPAdIP;
KyO
50 [IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTadIp, 1
JOJEKa’p U UKOCAdIP.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHLHO TOUKH,
51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI CAMMETPUU B TUpaMUax, 1
napajuiesienune1ax, NpaBuibHbIX MHOTOIPAHHUKAX
59 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHanu, 1
YTJIbI
[Tnouranp 60KOBOM NOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMON
53 MIPU3MBI, TUTONIAh OCHOBaHHM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH 1
IIPSIMOM IIPU3MBI
[Inomanp 60K0BOM MOBEPXHOCTU U IOBEPXHOCTH MTPaBUIbHON
54 MUPaMHJIbI, TEOpEMa O TUIOHIau OOKOBOM MOBEPXHOCTH 1
YCEUEHHOW MUPAMUJbI
55 KontposbHas padota nmo teme "MHororpaHHuKH" 1 1
56 [Tonsitue 06 06bEME 1
57 O0BEM TUpaMuIBI 1
58 O0BEM TUpaMuIBI 1
59 O0BEM TUPaMuIBI 1
60 O0BEM TUpaMuIBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BbEM pU3MBI 1
64 Kontponbnas padota nmo teme "O6bEMBI MHOTOTPAaHHUKOB" 1 1
65 HOBTOpf:HHG, 0006meHne cucremaru3anus 3Hanui. [loctpoenue 1
CEYEeHHI1 B MHOTOI'PaHHUKE
[ToBTOpeHme, 06001IeHNE crcTeMaTH3alus 3HaHUi. Berancienue
66 PAcCTOSIHUM: MEXIYy ABYMs TOYKaMH, OT TOYKH J0 MPSIMOH, OT 1
TOYKH JI0 TJIOCKOCTH, MEX/Y CKPEIIMBAIOIIUMHUCS MPSIMbIMU
67 HroroBas koHTpoNbHas paboTa 1 1
[ToBTOpenue, 0600IIeHNE CUCTEMATU3AIIHS 3HaHU. Beruucienue
68 YIJIOB: MEXY CKPEIIMBAIOIIUMUCA MPSMBIMU, MEXAY MPAMOUN U 1
MIJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB MEXY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5

11 KVIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KonTpoa
Bcero | bHBIE
padoThl

Cdepa u map: eHTp, paanyc, JuameTp; TUIOIIaIb
MOBEPXHOCTHU Chepbl




Bzaumnoe PAacCIoOJIOKCHHUC C(I)epbl " IJIOCKOCTH, KacaTCJIbHas

2 MJIOCKOCTh K cdepe; Tionaab chepsl

3 N3o0pakenue cdepsl, mapa Ha miockoctr. CedeHus 1mapa
[{unuHapuyeckas MoBEpPXHOCTh, 00pa3yoIne

4 LHUJIUHAPUYECKON TOBEPXHOCTH, OCh LIWJIMHIPUYECKON
MOBEPXHOCTHU

5 [Hununanap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yroIias u
0Cb; TUIOIIAb OOKOBOH M TOJTHOM MOBEPXHOCTH
N3o6paxenne HUIMHAPA HA IUIOCKOCTH. Pa3BépTka numuHapa.

6 Ceuenus nuimHApa (II0CKOCTHIO, apaJlIeNIbHON Un
NEPIEeHIUKYISIPHON OCH LIMITUHAPA)

7 Konuueckas moBepXHOCTb, 00pa3yloliue IEOHquCKoﬁ
IIOBEPXHOCTH, OCh U BEPLIMHA KOHUYECKOI IOBEPXHOCTH

3 Konyc: ocHoBaHue u BepinHa, 00pa3yomias u 0Ch; MIIOLIAlb
OOKOBOM M IMOJTHOM MOBEPXHOCTH

9 Y ceuéHHbIN KOHYC: 00pa3ylolire U BbICOTa; OCHOBAHUS U
0OO0KOBast MOBEPXHOCTh
N306paxkenue koHyca Ha 1jaockocTu. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (IIOCKOCTHIO, ApaJUIebHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIILEN Yepe3 BEPLIUHY)

11 KoMOuHamumst e BparieHus 1 MHOTOI'paHHUKOB

12 MHororpaHHuK, ONMcaHHbINA 0KkoJI0 chepsl; chepa, BucaHHas
B MHOTOTPaHHUK WJIX B TEJIO BPALICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE CBOWCTBA 0OBEMOB TeI

14 O0BEM IUIMHIpa, KOHYCa

15 O0BéM mapa U Iomaah chepbl

16 [Tomo6ubIe Tena B pocTpancTBe. COOTHOMIECHUS MEKITY
TUIONIA/IIMU MTOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX TE

17 KOI-'I'TpOJ'II)HaSI pabota no remam "Tena Bpamenus" u "O0beMbl
TeN

18 BekTop Ha MmII0CKOCTH U B IPOCTPAHCTBE

19 CroxeHue ¥ BbIUMTaHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO

1 Pasnoxxenne BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOpPaM.
[IpaBuio nmapasenenumena

2 Pemenue 3anau, cBSI3aHHBIX C IPUMEHEHUEM NIPaBUII IEHCTBUI
C BEKTOpaMu

23 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHNUN
TEOMETPUUYECKUX 3a7a4

24 [TpstmoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Koopaunatsl Bexktopa. [IpocTelimue 3agaum B KOOPAUHATAX

25 VYroa mexay Bekropamu. CKalsipHOe IPOU3BEACHNE BEKTOPOB

26 Brruncnenue yrioB Mexay IpsIMBIMHU M TUIOCKOCTSIMH

27 KoHTtponbHas Pa60Ta 1o TemMe "BeKTOopbI U KOOpIMHATHI B
IIPOCTPAHCTBE

78 [ToBTOpeHue, 00001IeHNE U CUCTEMAaTH3AIUS 3HAHUH.
OcHoBHbIe GUTYPHI, GaKThI, TEOPEMBI Kypca MIaHUMETPUU

29 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3ALMS 3HAHUH.
OcHoBHbIE GUTYpPHI, PaKThI, TEOPEMBI Kypca TJIaHUMETPUHU

30 [ToBTOpeHue, 06001IeHNE U crucTeMaTH3alus 3HaHui. 3a1aun

IIAaHUMETPHUHU U MCTOAbI UX PCHICHHA




31 [ToBTOpeHUe, 0600IIeHNE U cUCTeMaTH3allvs 3HaHU. 3a1aun 1
TUTAHUMETPHH U METOJIbI X PEIICHUS
3 [ToBTOpeHmE, 0000IICHNE U CUCTEMATHU3AIIHS 3HAHUM. 1
OcHoBHBIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPHH
33 Hrorosast KOHTpoOJIbHAS paboTa 1 1
34 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTH3allvsl 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3

ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMHS1
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusi

7

I'eomerpus

7.1
7.2

OHCpHpOBaTB MMOHATHUAMMU: TOUKA, IIpAMad, IIJIOCKOCTb

HpI/IMeHHTb AKCUOMBI CTCPECOMECTPUU U CICACTBUA H3 HUX IIpU PCIICHHUU
rCOMCTPHUYCCKUX 3aJa4

7.3

7.4

OrnepupoBaTh MOHATUSAMU: NAPATIICIHHOCTD M IEPIICHAUKYISPHOCTD MPSMBIX
U IUIOCKOCTEHN

KnaccupunupoBars B3aMMHOE pacHoOJOXKEHHE MPSIMbIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHUSMH: JBYI'PAaHHBIM yroj, I'paHU JBYI'PAaHHOrO YIJa,
peOpo JBYrpaHHOro yrija, JUHEWHBIH yrosl JABYTPaHHOTO yIJa, IpagyCcHas
Mepa JIByTPaHHOTIO yria

7.6

OHepI/IPOBaTL MOHATHUAMHA: MHOI'OI'PpAaHHUK, BBIHyKJ'IBIfI u HeBLIHYKJ'IHﬁ
MHOTI'OI'paHHUK, 3JICMCHTEI MHOT'OI'paHHUKa, HpaBI/IJII)HI)IfI MHOT'OrpaHHUK

7.7

7.8

7.9
7.10

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIUpaMHlia, MPU3Ma,
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KnaccupunupoBarb ~ MHOTOrpaHHMKM,  BBIOMpass ~ OCHOBaHUS  JUId
KJIacCU(UKalUU (BBIMYKIIblE M HEBBITYKJIble MHOTOI'PDAaHHUKH, MpPaBUIbHbIE
MHOTOTPaHHUKH, NIPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeICIUIIEb])
OnepupoBaTh NOHATUAMH: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB

OOBSICHATH MPUHIHUIIBI TOCTPOCHUA CEUYCHHUI MHOT'OT'PAHHUKOB, HCIIOJIb3YyS
METOJ CIICI0B

7.11

CTpOI/ITI) CCUCHUA MHOT'OIr'paHHUKOB METOAOM CJICI0OB, BBITIOJIHATH
(BBIHOCHBIE) TTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BUA
CBEpXY, COOKY, CHU3Y

7.12

7.13

Peniate 3ala4i Ha HaXO0XICHHUC N'COMCTPUYCCKUX BCIUYHH I10 06pa3uaM nin
aJIropurMaM, NpuMEHAA U3BCCTHBIC aAHAJIMTHUYCCKHUEC MCETOABLI IPHU PCUHICHUU
CTAHAAPTHBIX MATCMATUYCCKUX 3aJlda4d Ha BBIYHUCICHUC paCCTOSIHI/Iﬁ MCKAY
JABYMs TOYKaMH, OT TOYKH 10 priMOfI, OT TOYKH 10 ITNIOCKOCTH, MCKIY
CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemiate 3ala4i Ha HaXO0XICHHUC N'COMCTPUYCCKUX BCIUYHH I10 06pa3uaM nin
aJIropurMaM, NpuMEHAA U3BCCTHBIC AHAIMTHUYCCKHUEC MCTOAbLI IPHU PCUHICHUU
CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYUCICHUC YIJIOB MCKIAY
CKPCIIMBAOINUMHUCA TIPAMBIMH, MEXIY HpHMOﬁ N TIIIIOCKOCTBIO, MCEKIY
IJIOCKOCTSAMH, IBYT'PAHHBIX YIJIOB




Bbruucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOIPaHHHUKOB (TpU3Ma,

7.14 nupamMuga) ¢ TpuMeHeHHeM (OpMyJl, BBIUUCISATH COOTHOIICHUS MEXTY
TUIOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU TTOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CUMMETPHUSL B IPOCTPAHCTBE, LIEHTP, OCh H
MJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPbI
W3Bnekatb, mnpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPHUYECKUX (UTYypax, TNPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensiTb reomerpuueckue ¢GakThl A PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEANOJIAralolluX HECKOJBKO IIAaroB pEUIeHUs, €CJId YCIOBUS
MIPUMEHEHHUS 3aJIaHbI B SBHOU (hopMe
718 [IpuMeHsATh OPOCTEMIIME MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aau
719 [IpuBoauTh NpUMEpHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEM B NPUPOAE U
JKU3HH, pACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOJyYEHHbIE 3HAHMUS HA TMPAKTHKE: aHAJU3UPOBATH pEaIbHbIC
CUTyallud U MPUMEHSATh U3YUYEHHBIC MOHATUS B MPOLECCE MOUCKA pEUICHUs
MaTeMaTHYECKH CHOPMYITHPOBAHHONW TPOOJIEMBI, MOJEIHPOBATh PEATbHBIC
7.20 CUTyallud Ha S3bIKE TIE€OMETPUM, HCCIEAOBATh MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BAHUEM T€OMETPUYECKUX TOHSITHH M TEopeM, arrmapaTta aiareopsl,
pemarb NpakTUYECKUE 3a/1a4, CBA3aHHBIE C HAX0XKIEHHUEM F€OMETPUUYECKUX
BEIIUYUH
11 KJIACC
Kon .
pOBepsIeMOro IIpoBepsiembie NpeMeTHbIe Pe3yIbTaTbl 0CBOEHHs! 0CHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl CpeHero o01ero o0pasoBanus
pe3yJbTarta
6 ['eomerpus
OnepupoBaTh MOHATHSIMH: WIMHIPUYECKas TOBEPXHOCTh, 0Opasyrollue
6.1 UAJTUHIPUYECKOM TIOBEPXHOCTH, IWIMHAP, KOHHYECKash IOBEPXHOCTbD,
o0pa3yrolire KOHUYeCKOW MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHHSI TEJI BPaLLICHUS
6.4 KrnaccudunupoBars B3auMHOE pacnoiiosKeHue cepbl U MI0CKOCTH
OnepupoBarh NOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOMl CJIOM, OCHOBAaHWE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO
CJI0s1, IApOBOM CEKTOP
6.6 Beruucnste 00BEMBI W TUIOHIAAM  TIOBEPXHOCTEH TEN  BpalllCHWUs,
' T€OMETPUUECKUX Tell C MPUMEHEHHEM (PopMyT
6.7 OnepupoBath MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B CHEPy U OMMMCAHHBIH
) okoJ10 cdepsl, chepa, BIIMCAaHHAS] B MHOTOTPAHHUK WJIM TEJIO0 BPAIIEHUS
6.8 BBraucasaTe COOTHOMICHHS MEXIy IUIOMIAASIMHU IMOBEPXHOCTEH U 00BEMaMu
] MOI00HBIX TET
6.9 H3o6pa>1<ar1; u3ydaemble (QUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BrImoaHATE (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
) buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEI BPAILCHUS
W3Bnekatb, WHTEPHIPETHPOBATH U TMpeoOpa3oBBIBaTh HUHPOPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, TMpeACTaBIEHHYIO Ha

YepTekKax U pUCYHKax




6.12

[IpumensTh reomeTpuueckue (axkTbl UISI PELICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoaraloluX HECKOJIbKO IIaroB pEIICHHS, €CIH YCIOBUS
NIpUMEHEHHS 33J]aHbl B ABHOH (popme

6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHSITB [[eI;'ICTBI/ISI CIIOKCHUA BeKTOpOB, BbIYUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpA HA YHCIIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
00amaoT

6.15

[IpuMeHsTh paBUIIO NapajuieIenuIe1a IPU CI0KEHUH BEKTOPOB

6.16

OnepupoBarh NOHATUAMU: 1€KaPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJ1yJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, YTOJI MEXIY
BEKTOPAMHM, CKaJIAPHOE IPOM3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPBI

6.17

HaxoauTts cyMMy BEKTOPOB M IPOM3BEIEHUE BEKTOPA HA YUCIIO, YTOJ MEXIY
BEKTOPaMH, CKAJSIPHOE IPOU3BEIACHHUE, PACKIIAJbIBaTh BEKTOpP IO JIBYM
HEKOJJIMHEApHBIM BEKTOpaM

6.18

3aI[aBaTB IJIOCKOCTb YPABHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

6.20

Pemats HpOCTefIHIHe reOMCTPUYCCKUEC 3ada4yu Ha NPHUMCHCHUC BCKTOPHO-
KOOPAUMHATHOI'O METOJa

Pemarr, 3agaum Ha J0Ka3aTEIbCTBO MaTEMaTHUYECKUX OTHOIICHUH H
HaXOXKXIACHUC TCOMETPHUUYCCKUX BCIWYUH I10 06pa3uaM WK aJiropurMam,
IPUMCHSA U3BCCTHBIC METOAbI ITPHU PCIICHUN CTAHAAPTHBIX MATCMAaTHYCCKHUX
3aaa4

6.21

[IpumeHsaTh TpoCTeiline MpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUCCKUX 3a]1a4

6.22

6.23

[IpuBOoauTE HpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJAE H
JKU3HH, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh MONydYeHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATH pealibHbIC
CUTYyaIlUd W MPUMEHSITh U3YUYEHHBIC TOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu CPOPMYIUPOBAHHON MPOOIEMBbI, MOACIUPOBATH pEalbHbBIC
CUTyallMd Ha S3bIKE TEOMETPUM, HCCIIENIOBATh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATHIA W TeopeM, ammapaTta anreOpsl,
peraTh MpakTUYECKHUE 3a7a4M, CBA3aHHBIE C HAXOXKJIEHUEM IeOMETPUUECKUX
BEJTMYMH

HPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJTIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
7 I'eomerpus

OcHOBHBIE TOHATHA CTEpeoMeTpuH. Touka, mpsMas, INIOCKOCTh, MPOCTPAaHCTBO. [loHsTHE

7.1 00 aKCMOMaTHYECKOM ITOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIIEJCTBUSA
13 HUX
B3anMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAOIINECS, TapAJUIEIIbHBIEC U
CKpeluBaromuecs npsmele. llapannenbHOCTh IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
MapajuleJbHble  NpsAMBIE B IMPOCTPAHCTBE, IAPALIEIBHOCTh TPEX  MPSIMBIX,

7.2 [apaJUIEIbHOCTh IPSIMOM U IUIOCKOCTH. YTIIBI C COHAIIPaBIECHHBIMU CTOPOHAMU, YIOJI

MEXIy TpSAMBIMH B TMpOCTpaHcTBe. [lapayienbHOCTh IUIOCKOCTEH: TapasuiesibHbIe
MJIOCKOCTH, CBOWCTBa MapajlieNbHbIX IJIocKocTei. [Ipocreifiine mpocTpaHCTBEHHbIE
(burypsl Ha TUIOCKOCTHU: TETPadIp, KyO, MapajuiesenuIie ], TOCTPOSHUE CEUCHHI




7.3

7.4

[lepneHUKYIAPHOCTE MPSAMOM M INIOCKOCTH: NEPHEHAMKYJISPHBIE IMIPsIMBIE B
IIPOCTPAHCTBE, MPSMBIC MAPAJICIBHBIE U NEPIECHIUKYIAPHBIE K IUIOCKOCTH, NPU3HAK
NEPIEHIUKYIISIPHOCTU NPSMOM U IUIOCKOCTH, T€OpEMa O IPSIMOU NEPIECHAMKYJIPHON
IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: YrOJ MEXAY HMPSMOM M IUIOCKOCTBIO, JBYTPAHHBIN
yTOJ1, TUHEHHBIN yroJl IBYTPAHHOrO yriia. llepneHiuKyIsp 1 HaKJIOHHBIE: paCCTOSTHUE OT
TOUKH JI0 IUIOCKOCTH, PAcCTOSHUE OT MPSAMOH O IJIOCKOCTH, MPOEKUUs (Urypbl Ha
IJIOCKOCTh. [IeprneHauKyIIpHOCTh IUIOCKOCTEN: NMPU3HAK NEPIEHIUKYJSIPHOCTH JBYX
miockocTeil. Teopema 0 TpEX NepIeHIUKyJIIpax

[lonsiTie MHOTOIpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHMKA, BBIIYKIBIE U
HEBBIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
IpaHd M OCHOBaHMs IpPU3MBI, NpsiMas U HaAKJIOHHAs IpU3Mbl, OOKOBas M TOJHas
MOBEPXHOCTh Npu3Mbl. Ilapamnenenunen, NnpsAMOYrojbHBIM NapajieleNuIe] U €ro
coiicTBa. [Tupamuna: n-yroiapHas nupamMmuia, rpaHd 1 OCHOBAHUE MTUPAMU/IbI, OOKOBas U
[I0JIHAs TNOBEPXHOCTh NHUPaMUJbl, NpPaBUJIbHASA M YyCEUYEHHAs NUPAMHUIA. DJIEMEHTHI
npu3Mbl U nupamuzbl. [IpaBuibHBIE MHOTOTPAHHHMKM: IIOHSATHE IIPABHIIBHOTO
MHOTOTpaHHMKA, MpaBWiIbHAas IpU3Ma M IpaBWIbHAs IHpaMHaa, [paBUIbHAs
TpeyroyibHasi MUpamMKJia U MpaBUIIbHBIN TeTpasap, kyO. [IpeacraBineHue o npaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’3p, 10AeKadip U ukocayapyrue CedeHus IPpU3Mbl U TUPaMHUIbI

7.5

CumMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKH, MPSMOM, MIOCKOCTH.
OneMeHTbl  CUMMETpUM B NUPAaMUJAX,  Napaulelienunenax,  MPaBUIbHBIX
MHOI'OTPaHHUKAX

7.6

7.7

Berunciienue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaiu, yribl. [Inomans 60koBoi
MMOBEPXHOCTH U ITOJIHOHM MMOBEPXHOCTH MIPSIMOU TIPU3MBI, ILIOMIAh OCHOBAHHIA, TEOPEMa O
OOKOBOW TOBEPXHOCTH TPsAMOWM Tpu3MblL. [lnomans OOKOBOH MOBEPXHOCTH U
MMOBEPXHOCTH MPABWJIBHONH MUPAMHUIBI, TEOpEeMa O IUIOMIAJd YCCUEHHOW MHPAMUJIBIL.
[Tonstre 06 06béMe. OOBEM MHUpPaMUIbI, TPU3MBI

[TomoOHubie Tena B mpoctpancTBe. COOTHOIICHUS MEXIY IUIOMIAIIMU MOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

Hunuaapuyeckass MOBEPXHOCTh, OOpa3yrollne HWIMHIPUUECKONH IOBEPXHOCTH, OCh
MWIMHIPUYECKON moBepXxHOCTH. [lunmHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,
00pa3ymoas ¥ 0Ch, IJIONIAAh OOKOBO U MOJHON MTOBEPXHOCTH

6.2

Konnueckass moBepxXHOCTh, 00pa3yroliyue KOHMYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOU MOBEpXHOCTU. KOHYC: OCHOBaHME U BepIlIMHA, 00pa3yrolas U 0Ch, IJI0MIA/1b
OOKOBOW M TMOJHOW MOBEPXHOCTU. YCEUEHHBI KOHyC: 00pasylolue U BBICOTA,
OCHOBaHUs U OOKOBasi IOBEPXHOCTh

6.3
6.4
6.5

Cdepa u map: ueHTp, paamyc, AMaMeTp, IUIOMIAb MOBEPXHOCTH cdepbl. B3anumuoe
pacnosoxkeHue cepbl U MIOCKOCTH, KacaTelbHas TNIOCKOCTh K cdepe, miomaab cepsl

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IJIOCKOCTH. P%BépTKa OUJIIMHApPA U KOHYCa

KoMOuHammu ten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAaHHBIA OKOJIO
cthepsl, cepa, BiucaHHasi B MHOTOTPAHHUK, WK TEJIO0 BPAICHHUS

6.6

[Tonsitue 06 o00béMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OPSAMOYTOJIBHOTO TMapajuleienunena u ciaeacTBus u3 He€. OO0bEM HMIUHIIpA, KOHYyCA.
O0béM 1mapa U mIomaab chepbl

6.7

[Momo6uble Tena B mpoctpaHcTBe. COOTHOIIEHHS] MEXIY IUIOMAASIMHI TOBEPXHOCTEH,
00BEMaMHU TTOTOOHEIX TEII

6.8

Ceuenuss 1mwiMHApa (mapauieIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHsS KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXOJAIIee Yepe3 BepIInHY ), CEUYeHHUs I1apa




6.9

Bektop Ha mmockoctM W B mpoctpaHcTBe. ClOXKEHHWE U BBIUUTAHHUE BEKTOPOB.
YMHOKEeHHE BekTopa Ha uucio. Pa3nokeHue BekTopa MO TPEM HEKOMIUIaHAPHBIM
BCKTOpaMm. HpaBI/IJIO napajjeacnuicaa. Pemenue 3ala4, CBA3aHHBIX C NMPUMCHCHUCM
MPaBWJI IEUCTBUM C BEKTOpPAMH

6.10

[IpsmMoyronbpHas cucTeMa KOOpAMHAT B npocTpaHcTBe. KoopaumHatel BekTOpa.
[Ipocreiime 3amaun B KOOpAWMHATAX. YTOJd MexAy Bekropamu. CkalsipHOe
IIPOU3BEJICHUE BEKTOPOB. BbIUMCIIEHHE YITIOB MEXIYy MPSMBIMU M IUJIOCKOCTSIMHU.
KooparHaTHO-BEKTOPHBIM METOJI IIPU PELLIEHUN T€OMETPUYECKUX 3a]1a4

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Koxa

HpOBepﬂeMble TpeﬁoBa}mﬂ K IIPE€IMETHBLIM pe3yjabTaTaM OCBOCHUS

MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOOBaHMS o0pa3oBaHus

Bnagenue meronamMu 10Ka3aTeiabCTB, AITOPUTMAMK PELIEHUS 3aa4; YMEHUE
dbopMynupoBaTh U ONEPUPOBATH MOHIATUSAMU: OIpEAENCHUE, aKCcuoma,
TEeopeMa, CJIEJICTBUE, CBOICTBO, NMPU3HAK, J0KA3aTEIbCTBO, PAaBHOCHIIbHbIE
(GOpMyNUPOBKY; TNPUMEHATh HUX; yMEHHE (QOPMYIUPOBaTH OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
WCIONBb30BAaTh ~ METOJ ~ MaTeMaTH4eCKOM  WHIAYKLUU; IIPOBOJUTH
JIOKa3aTeJIbHbIE PACCYXACHUS IIPU PEILIEHUU 33/1a4, OLEHUBATh JIOTUYECKYIO
MPaBUIILHOCTh PAaCCyKICHUI; YMEHHE ONEPUPOBATH NOHATUSAMU: MHOXKECTBO,
MIOJIMHOKECTBO, OIEpallMd HaJl MHOXXECTBAMM; YMEHHUE MCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar AJig ONMCAHUS pealbHbIX MPOLECCOB U
SIBJICHHU ¥ TIPY PEILICHHUH 33/1a4, B TOM YMCIIC U3 APYTUX YICOHBIX IPEAMETOB;
yYMEHHE ONEepPUpPOBaTh NOHATUIMHU: Tpad, CBA3HBIN Tpad, AepeBo, HUKI, rpad
Ha TUIOCKOCTH, YMEHHE 3aJaBaTb W OIMCHIBATH Tpadbl Pa3INIHBIMH
croco6aMu; UCIOJIb30BaTh Ipadbl MPU PEUICHUH 3a/1a4

YMeHue oInepupoBaTh IOHATUSAMU: HATYpPaJIbHOE YHCIO, LEJIOE YHUCIO,
CTENEHb C ILIEJIBIM IIOKAa3aTesieM, KOPEHb HAaTYpaJbHOUM CTEIEHM, CTEIEHb C
palMOHaIbHBIM I10KA3aTEJIEM, CTEINEHb C JACHCTBUTEIBHBIM I10KA3aTENEM,
jorapu@M 4uciia, CHHYC, KOCUHYC U TaHT'€HC IIPOU3BOJIBHOIO YUCIIA, OCTATOK
[0 MOJYJIIO, PAlMOHAIBHOE YUCJIO, MUPPALMOHAIBHOE YKCIIO, MHOXECTBA
HaTypaJIbHBIX, LEJIbIX, PAllMOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHE
UCMOJb30BaTh MPHU3HAKH JIEIMMOCTH, HAUMEHBIIMHA OOLIMI nenurens H
HauMeHblIee oOllee KpaTHoe, anroputMm EBkiuaa mpu pelieHuu 3ajaad;
3HAKOMCTBO C Pa3JIMYHBIMU MMO3ULIMOHHBIMU CUCTEMAMU CYUCIICHUS; YMEHUE
BBINIOJIHATh BBIUMCICHHE 3HAUYEHUH U MpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNEHs MU M Jiorapupmamu, Ipeodpa3oBaHus JPOOHO-pallMOHATIBHBIX
BBIDA)KCHUI; YMEHHME OIEpUPOBATh MOHATHAMH: IIOCIEI0BATEIbHOCTD,
apupMeTHyecKas IMporpeccus, reoMerpuyeckas Mporpeccus, OeCKOHEYHO
yObIBaro1as reoMeTpHuyIecKas porpeccus; yMEHUue 3a/1aBaTh
MOCJIeI0BATEIbHOCTH, B TOM YHCIIE C TOMOIIbIO PEKYPPEHTHBIX (OpMYIT,;
YMEHHE OIIEpUpOBaTh IOHATUSIMHU: KOMIUIEKCHOE YMCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YMCJIa, MOJYJb M apryMEHT KOMIUJIEKCHOTO 4ucia, dopma
3aMucU KOMIUIEKCHBIX 4YHCeNl (TeoMeTpHyYecKasl, TPUTOHOMETpUYecKas |
anreOpandeckas); yMeTb IPOMU3BOJAUTH apU(PMETHUYEeCKUe JeHCTBUSA C
KOMIUIEKCHBIMM ~ YHMCJIaMH;  NPUBOJUTH  INPUMEPBl  UCIOJIB30BAHUSA
KOMIUIEKCHBIX 4YHCEINI; OINEepUpOBaTh MOHATHAMHU: Marpuua 2x2 u 3%3,
OIIPEEIUTENb MATPULIBI, TEOMETPUUECKUI CMBICII OIIPEAEIUTENS]

YMeHHue OnepupoBarh IOHATUAMM: palUOHAIbHBIC, HPPALUOHAIbHBIC,
MOKa3zarejabHble, CTENEHHbIC, JIOTApU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPUPOBATH MOHATUAMU:




TOKJECTBO, TOXIACCTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE, HEPAaBEHCTBO,
CUCTEMa YPAaBHEHHI U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUI, HEPABEHCTB
U CUCTCM; YMCHHC PCIIATh YPaBHCHUS, HCPABCHCTBA U CUCTCMbI C TIOMOIIIBIO
pa3IMYHBIX NPUEMOB; pEIIAaTh YPaBHEHHUs, HEPABEHCTBA W CHUCTEMBI C
nmapamMeTpoM; IMPHUMCHATH YPaBHCHUA, HCPABCHCTBA, HUX CHUCTCMbI JJIA
pelleHrs MaTeMaTUYeCKUX 3aJad M 3a/lad U3 pa3iInyHbIX o0nacTedl HAyKu U
peaNbHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU:  (PYyHKIUS, UYETHOCTH (PyHKUIUH,
NEPUOJUYHOCTh (PYHKLUH, OIPAaHUYEHHOCTb (YHKLUH, MOHOTOHHOCTb
¢GbyHKIMH, 3KCTpeMyM (yHKIUHM, HauOoJblIee M HAaUMEHbIIEe 3HAYCHUS
(GyHKIMM Ha NPOMEXYTKE, HENpepblBHAs (YHKLMSA, aCUMIITOTHI rpaduka
GyHKIMM, TIepBas U BTOpas MPOM3BOAHAS (PYHKIMH, T€OMETPUYECKUU WU
¢bu3nyeckuif  cMbICA  IPOM3BOJHOW, IEepBOOOpa3Has, ONpenenEHHbIN
WHTETpaj; yMEHHWE HaXOAMTh AaCHUMOTOTHl Tpaduka (yHKIMH; YMEHHE
BBIUUCIIATh IPOU3BOJIHBIE CYMMBI, IPOM3BEACHUS, YACTHOIO U KOMIIO3ULINH
(GyHKUMHA, HAXOAUTh YpaBHEHUE KacaTelbHOW K TpaduKy (yHKIUU; YMEHHE
HaXOJUTh NPOU3BOJHBIE 3IEMEHTAPHBIX (DYHKIMI; yMEHHE MCII0JIb30BaTh
MPOU3BOJHYIO JUISI WCCIEAOBAaHUS (YHKUMH, HAXOAWTh HAMOOJBIINE H
HauMEHbLIME 3HaYeHUs (QYHKIUHA; CTPOUTh TIpadUKU MHOTOWIEHOB C
WCTOJB30BAHMEM  amlapara MaTeMaTHYeCKOro  aHaju3a; IPUMEHSThH
MIPOU3BOIHYIO JUI HAXOXKACHUS HAUIYYILEro PeleH sl B IPUKJIaIHbIX, B TOM
YHCcIe COUUAIBHO-)KOHOMHUYECKMX M (U3WYECKUX 3a]adax; HaXOIUTh
wiomaan U o0bEMBI (UTYy € MOMOIIBIO MHTErpasa; MPUBOJUTH IPUMEPHI
MaTEeMaTHYeCKOTO MOJCIUPOBAHKUS C TNOMOIIBI0 U depeHIINATBHBIX
ypaBHEHUH

YMeHnue onepupoBaTh HNOHATUAMU: rpaduk GyHKIUH, oOpaTHas (GyHKIHS,
KOMIO3ulusl (QyHKIMA, JUHEeWHas QYHKIMSA, KBaJapaTU4Has (QyHKIws,
panoHanbHas (QyHKIMSA, CTENeHHas (QYHKIOUS, TPUTOHOMETPHUYSCKUC
GyHKIMK, OOpaTHBIC TPUTOHOMETpHUYECKHE (YHKIMH, IOKa3aTelibHAs W
norapupmuueckas (QYHKIHUW; YMEHHE CTPOUTh TpaduKu H3yYSCHHBIX
(GYHKIMH, BBIMONHATH MpeoOpa3oBanus rpadukoB (QyHKIIHMIA, UCIOIB30BATh
rpaduKy A1 U3YUYSHHS TIPOIIECCOB M 3aBUCUMOCTEH, MTPH PEIICHHUH 3a1a4 U3
Ipyrux Yy4eOHBIX MPEeIMETOB M 3aJad M3 peallbHOM KM3HU; BBIpAXaTh
(dbopMyIaMH 3aBHCHMOCTH MEXy BEIMYMHAMHM, HCIIOJI30BAaTh CBOHCTBA
rpaduku GYHKIUE A7 pelieHus ypaBHEHUM, HEpaBEHCTB W 3alady C
nmapaMeTrpamu; H300pakaTh HAa KOOPIWMHATHOM IUIOCKOCTH MHOXKECTBA
pelleHnud ypaBHEHUH, HEPaBEHCTB M UX CHCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJaud pa3HBIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, J10JIM U YaCTH, Ha IBUKEHHE, paOOTy, CTOUMOCTb TOBApPOB U yCIYT,
HQJIOTH, 3a7ayd M3 OO0JacTH YINpaBlI€HHs JIMYHBIMM M CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAXKEHMS, ypAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHIO 3aJa4yM, HCCIEAOBATH IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pE3yJbTAaTOB; YMEHHE MOJEIUPOBATh
peanbHbIE CHUTyallUM Ha A3bIKE MAaTEMAaTHUKH; COCTABIIATh BBIPAKCHMUS,
YpaBHEHUsI, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHIO 33J1a4M, UCCIIEI0BATH
MOCTPOEHHbIE ~ MOJENM €  HCIOJb30BAaHMEM  ammapara  anreopbl,
MHTEPIPETUPOBATH IMOJTYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MHOHATHUSAMHU: CpelHEE apuUPpMETHUecKoe, MeIuaHa,
HauOoJplllee U HauMEHbIEE 3HAYEHMS, pa3Max, JUCIEPCHs, CTaHAApPTHOE
OTKJIOHEHHE YHCIIOBOro Habopa; yMeHHE W3BJEKaTb, HWHTEPIPETHPOBATH
nHpOpMaIMIO, TPEICTaBIEHHYI0 B Ta0iuIax, Ha Juarpammax, rpadukax,
OTPaXAIOIYI0 CBOMCTBA pEaIbHBIX IMPOLIECCOB W SBJICHUHN; NPEICTABISTDH
uHbOpMALMI0O C TOMOIIbIO  TalJNWIl W  JAMarpamM; HccileloBaTh
CTaTHUCTUYECKUE JaHHblEe, B TOM UYHCJIE€ C MNPUMEHEHHEM TIpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPENICTB; I'pa)MuecKd HCCIIEA0BAaTh COBMECTHBIE
Ha0JII0/IEHNUs C TIOMOIIBIO TUarpaMM pacCceuBaHus U JINHEHHOW perpeccun




10

11

YMeHue oneprupoBaTh MOHATUSAMU: CITyYaiHBII OIBIT U CIly4aifHOE COOBITHE,
BEPOSATHOCTh CIIy4allHOro COOBITUS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C
UCTOJIb30BAHUEM TPAPUUECKUX METOJOB; MPUMEHSITH (POPMYJIbI CIIOKEHHS U
YMHOXKEHUSI BEpPOSITHOCTEH, (QOpMysly MOJHOH BepoATHOCTH, (opmMyiy
Bepuymnnu, xomOuHaTtopHbie (pakTbl M (OPMYJIBI; OIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHHE ONIEPUPOBATh IOHATUAMU: ClIydaliHasi BEJIMYMHA,
pacripesielieHue BEpOATHOCTEH, MaTeMaTHYECKOe OKUIAaHUE, TUCIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4aliHOM BeIMYMHbI, GYHKIIHUU paclpeieleHus 1
IUIOTHOCTH PaBHOMEPHOT'0, II0Ka3aTEJIbHOTO M HOPMAJIBHOTO pacIpeeIcHuil;
YMEHHE HCIOJIb30BATh CBOMCTBAa M3YYEHHBIX paclpelesieHU A peleHus
3aa4; 3HAKOMCTBO C TIOHATUSIMH: 3aKOH OOJIBIIMX YHCEN, METOJIbI
BBIOOPOUYHBIX MCCIIEOBAHUMN; YMEHHE IPUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCET B MPUPOIHBIX M OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OIIEpUPOBATh MOHATUSAMM: COYETaHME, IEPEeCTAHOBKA, YUCIO COYETaHU,
YHCIIO0 IIepecTaHOBOK; OnHOM HpIOTOHA; yMeHHE MPUMEHSATh KOMOUHATOPHBIE
GbakTel M paccyKIeHMs U1 pEUIeHUs 3a7ad; OLEHHUBATh BEPOSTHOCTH
peambHBIX ~ COOBITHH;  COCTAaBISATh  BEPOSTHOCTHYIO  MOJAETb U
UHTEPIPETUPOBATH NOJYUYEHHBIH pe3ysbTar

YMeHue  onepupoBarb  IOHATHSAMHU:  TO4YKa, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIMYHMHA yIJIa, IUIOCKUM yroJj, IBYIPAHHBIN
yroj, TPEXTPaHHBIM Yroj, CKPEIUMBAIOLIUECA IPSIMBIC, NapajlIeIbHOCTh U
MEPIEHIUKYIIIPHOCTD MPSAMBIX U IUIOCKOCTEH, YTOJ MEXAY IPSAMBIMU, YTOJI
MEXIY IPSAMON U IUIOCKOCTBIO, YrOJl MEXKIY IUIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKM JO IUIOCKOCTH, PAaCCTOSTHUE MEXKIAY NPSIMBIMH, PACCTOSIHUE MEXKAY
IUIOCKOCTSIMHU; YMEHHE MCII0JIb30BaTh IIPU PEIICHUH 3a/1a4 U3yUeHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUM; YMEHUE OIIEHMBAaThb pa3Mepbl OOBEKTOB
OKPY’KaIOIIEr0 MUpa; CTPOUTH MATEMAaTHYECKUE MOJAECIU C IIOMOLIbIO
F€OMETPUYECKUX IIOHATHA W BEJIMYMH, pellaThb CBS3aHHBIE C HUMH
[IPAKTHUYECKHUE 334U

YMeHue omnepupoBaTh MOHATHSAMH: IUIOMIAAL (GUTYphl, 00BEM (GUTYDHI,
MHOT'OI'PaHHUK, IPAaBUJIbHBI MHOTOTPaHHUK, CEYEHHUE MHOIOI'paHHUKA, KyO,
napajuiefienunes, npusMa, nupamyaa, GUrypa u MOBEPXHOCTh BpallleHus,
LWINHAP, KOHYyC, wap, cdepa, Iiomanb chepsl, IIOMEAAb MOBEPXHOCTH
MUpaMHIbl, MPU3MBI, KOHYyca, IWIMHApPA, 00BEM KyOa, MpSMOYTOJbHOTO
napajuiejenumnea, MupaMuasl, IPU3MBbI, HAIUHAPA, KOHYCA, 11apa, pa3BEPTKA
IIOBEPXHOCTH, CEYEHHs KOHyCa W IWIMHJAPA, MapajluIeIbHbIE OCH WIH
OCHOBAHHIO, CEUEHHEe IIapa, IIOCKOCTb, Kacaromascs chepsl, HMUIUHIpPA,
KOHyCa; yYMEHHE CTPOMTb CEUYEHHWE MHOTOrpaHHHKa, H300paxaThb
MHOTOI'PaHHUKH, (UTypbl M TOBEPXHOCTH BpAICHMs, UX CEYEHUsS, B TOM
YHUCJIE C ITOMOINBIO JJIEKTPOHHBIX CPEACTB; YMEHUE IPHUMEHATH CBOMCTBA
TeOMETPUUECKUX (PUTYp, CaMOCTOSTEIBHO (HOPMYIUPOBATh ONpPEICTCHUS
u3y4daeMbIX (uryp, BbIIBUraTh THUIIOTE3bl O CBOMCTBAX M IpHU3HAKAX
reoMeTpruecKux (uryp, oOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHE
MIPOBOANTH KiIaccuukaiuio GUryp mo pa3iuyHbIM MPU3HAKAM, BBIIOIHAThH
HE00XO0/IMMBbI€ JONOJTHUTENIbHBIE TOCTPOCHUS

YMeHue  omnepupoBaTh  MOHATHUSMHU:  JBIKEHHE B  IPOCTPAHCTBE,
napajyieIbHBIA TIEPEeHOC, CHMMETpPHUs Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHMe MOJAO0MS, TMOAO0OHBIE (UTYpBI; yMeHHe
pacrio3HaBaTh paBHbIE W TMOJOOHBIE (QUTYypH, B TOM YHCIE B IPHPO/IE,
UCKYCCTBE, apXMTEKType; MCIOJIb30BaTh T€OMETPHUECKUE OTHOLICHUS IPH
peleHnH 3a/a4; HaXOIUTh TEOMETPHUYECKHE BEIWYMHBI (JJIMHA, YTOI,
IUIOIIA/b, 00BbEM) IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3
peanbHON JKW3HU; YMEHHE BBIYHCISATH T€OMETPHUYECKHE BEIHMUYWHBI (UIMHA,
yroj, IUIOIAAb, O0BEM, IUIOIIAAb TMOBEPXHOCTH), HCHOJB3Ys H3y4YCHHbIE
GbopMyIBI U METOABI, B TOM WYHCIE: IUIOMAAb MOBEPXHOCTH MHPAMHUJIBI,
NIPU3MBI, KOHYCa, IWJIMH/IPA, TUIONIAIb chephl; 00bEM KyOa, MPSIMOYTOJILHOTO




napajurCiacnuincaa, nmupamMnubl, IpuU3Mbl, HUJIUWHAPA, KOHYCA, Iapa; YMCHHUC
HaxOJUTh OTHOIIIEHUE 00BEMOB TTOTIOOHBIX (hUTyp

12

YMenue onepupoBaTh MOHATHSAMH: MPSMOYTOjbHas CHCTEMa KOOPJAMHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAWUHATHI BEKTOpPAa, CyMMa BEKTOPOB,
MPOU3BECHUE BEKTOpa Ha YHCIO, pa3lioKeHHWe BeKkTopa 1o 0Oasucy,
CKaJSIPHOE IPOU3BENEHUE, BEKTOPHOE IPOU3BEACHHUE, YION  MEXITY
BEKTOpPaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOJ JIIs
pelIeHUs TeOMETPUUSCKUX 33124 U 3a7a4 APYTUX YIeOHBIX TPEIMETOB

YMmenue BBI6I/IpaTb HOI[XOI[SIIJ_II/II;'I MCTOJ MJIA PCIICHHA 3adadu; ITOHUMAHUC
3HAYUMOCTH MATEMATHUKH B H3YYCHUU IIPUPOJHBIX H O6H.I€CTB€HHBIX

13 IIPOLIECCOB M SIBIIGHWW; YMEHHE paclo3HaBaThb IIPOSBIECHUE 3aKOHOB

MaTEMaTUKX B HCKYCCTBE, YMEHHE IPUBOAMUTH NPUMEPHI MaTEMaTHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAyKH

INIEPEYEHD 2JIEMEHTOB COILEPXAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

Kon
1

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

Yucia 1 BEIYMCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCE

Panmonansubie uncina. OOBIKHOBEHHBIC U JCCSITHYHBIC IPOOH, TIPOICHTHI, OECKOHCUHBIC

1.2 nepuondeckue Apoou
13 Apudmernueckuit KOpeH? HaTypajabHOH cTeneHu. JlelcTBus ¢ apudmMeTHuecKumMu
KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbiM nokaszatesneM. CTeneHb ¢ pallMOHANbHBIM IoKa3aTteneM. CBoiicTBa
CTENEeH!
15 CuHyc, KOCUHYC U TaHT'€HC YHUCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHCJIOBOTO apryMeHTa
1.6 Jlorapudm umcna. JlecaTUUHbIE U HATypaJIbHbIE JOrapH(pMbI
JlelicTBUTENbHBIE Yncia. ApupMeTHYecKre orepanuu ¢ JIeHCTBUTENbHBIMU YHCIAMU.
1.7 [TpuOnuxE€HHBIE BBIYMCIICHUS, TPaBUa OKPYTJCHUsS, NMPUKUAKA M OLEHKa pe3yjbTaTa
BBIYMCIICHUN
1.8 ITpeoOpa3oBaHue BbIpaXKeHUN
1.9 KomriekcHele yncna
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 Lenble u 1pOoOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHHs
24 [TokazarenabHble U JIOTapUPMUUYECKHE YPABHEHUSI
2.5 [lenpie u 1pOOHO-paAIIMOHATIEHBIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTellb MaTPUILIbI
3 @OyHKIUH U TpapUKH
31 OyHk1us, cnocoObl 3aanust GyHkuu. ['papuk pynkunn. B3aumHo o6paTHbie QyHKIHH.

Uérnble u Heu€THBIe QyHKIMH. [leproanueckne GpyHKINN




OO6nacTp onpeneneHus 1 MHOKECTBO 3HaueHui ¢pyHkuuu. Hynu gynkiun. [lpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (DYHKITMH. MaKCUMyMbl I MUHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HanMeHblee 3HaueHue QyHKIIMH Ha IPOMEXYTKE
33 Crenennasi QyHKIUS ¢ HATYpaJbHBIM U IENBIM MOKaszarenaeMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpadvK KOPHsI 71-0¥ CTETICHH
34 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA B rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pazpsiBa. AcumnToTsl rpadgukoB GpyHKImi. CBOWCTBa GYHKINH, HEIPEPHIBHBIX HA
OTpe3Ke
3.7 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana maremaTnueckoro aHaiansa
4.1 [TpousBoanas pyHkiwu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUN
[IpumeHeHne TPOM3BOJHOW K HCCICNOBaHMIO (YHKIMA HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHne HauOONbLIEr0 M HAMMEHBIIETo 3HAa4YeHHs (QYHKIUH Ha
OTpE3Ke
4.3 [lepBooOpaznas. MuTerpain
5 MHoOKecTBa U JJOTHKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 KoopanHatsl 1 BEKTOpBI




