PHIHAT MYHHUHDAIBLHOTO ABTOHOMHOI0 06meobpa3oBaTeabHOro yupesIenns
Yepsnmenckoii cpeaneit obmeobpazosareasnoii mkoan: «Ouoxunexas COLLy
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«PACCMOTPEHO» COTTTACOBAHO»
Ha sacesannn LIMO  ecrecrsenno- 3amectyreapappextopa
MATEMATHYECKOIO IHKAA _M_rCyﬁGonmu HAJ
Pykosogwrens HHIMO

«29» anrycra 2026 r
I - JSakycuno T.A/
[porokoa Ne | or «29» asrycra 2026 r

PABOYAS ITPOI'PAMMA
IIpeamer I'eomerpus
YueOHbIil rog 2026-2027
Kiacc 11
KonuuectBo 4acosB B roj 102

KonnuectBo yacoB B HEACIIO 3



ITporpaMMma cocraBieHa Ha OCHOBE:

- MenepaibHON 00pa30BaTEILHONW MPOrpaMMBbl cpefHero obmiero odpazoanust ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa30oBaTeNIbHOTO CTAaHAApTa CpeaHEro OOMIEero
oOpa3zoBanus (yTB. mpukazoM MunucrepcTBa obOpazoBanust 1 Hayku P® ot 17 mas 2012 r. N
413) c u3amMeHeHusiMu Ha 12 aBrycra 2022 r.

- IIpukasa MuHnpocsenieHus Poccun oT 09.10.2024 N 704
"O BHECEHMHM M3MEHEHHMM B HEKOTOpbIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
Oenepanun, Kacarommecs ¢enepaibHbIX 00pa30BaTENbHBIX IMPOrPaMM HAYaJbHOTO OOIIEro
o0pa3oBaHHs, OCHOBHOrO OOIIEro o0Opa3oBaHUsS W cpeaHero ooémero oOpa3oBaHus"
(3apeructpuposano B Muntocte Poccun 11.02.2025 N 81220)

- Ilpukaza Munnpocsemenuss Poccun ot 10.11.2025 Ne 808 O BHeceHMHM HW3MEHEHUW B
HEKOTOpbIE MpHKa3bl MHHHUCTEPCTBA NpocBelleHuss Poccuiickoit denepannu, KacarolIHECs
denepanbHbBIX 00pa30BaTEIbHBIX MPOrpaMM HavyalbHOTO OOIIEro OOpa3oBaHMs, OCHOBHOIO
o011ero 00pa3oBaHus U CPETHETO 00IIero 00pa3oBaHuUs

- Ilpukaza Munnpocsemenus Poccuum ot 08.10.2025 Ne 729 «O BHeceHUM U3MEHEHUH B
HEKOTOpBIC TPpUKa3sl MwuHHCTEpcTBa oOpa3oBaHusi W Hayku Poccuiickori ®enepanuu u
MunucrepctBa npocBemenus Poccuiickoit  ®Denepauuu, Kacarouecss  ¢eaepaibHbIX
00pa3oBaTeNbHBIX MPOrpaMM HAdalbHOTO 0OmEero oOpa3oBaHMs, OCHOBHOTO OOIIETO
00pa3oBaHMs U CPEIHET0 00IIET0 0Opa30BaHUSI

- Ilpukaza Munnpocsemienust Poccun ot 08.05.2026 Ne 316 «O BHeceHMM H3MEHEHUIl B
[Topsimox opraHW3alMM U OCYIIECTBIEHUS OOpa30BaTENbHON [EATEIBHOCTH IO OCHOBHBIM
00m1eo0pa3oBaTeIbHBIM MPOTPaMMaM - 00pa30BaTEIbHBIM MPOrPaMMaM HAa4YaJIbHOTO OOIIETO,
OCHOBHOTO 00IIero W CpegHero oO0miero o0pa3oBaHUs, YTBEPXKICHHBIH MPHUKA30M
Munuctepcra npocserienus Poccuiickoit @eneparnuu ot 22.03.2021 Nell5»

- OcHoBHOI 0011€00pa30BaTeNbHON MporpaMmbl cpefaHero obmero ooOpazoBanus MAOY
UYepsumesckoit COLI

- VYuebnoro mnana ¢uwmana MAOY UYepBumesckoit COIIl «Onoxunckas COILLy,
yTBEpkKACHHOro npukazom jnupekropa Tpopumooit C.A. ot 29.08.2026 rona Ne 229-OJ1 u
cornacoBanHoro 28.08.2026 roxa Ha 3acenanun Ynpasisomero coeta MAOY YepsuieBckoit
COUI mpotokom Nel2

- [Iporpamms! Bocnintanuss MAOY Yepsumesckoit COLI

JesiTeIbHOCTD YUHTEJISI C y4€TOM POrpaMMbl BOCIIUTAHUS:

I'pasxmaHCKOEBOCTIMTAHHUE (bOpMHPOBATh POCCHHCKYIO TPAXKIAHCKYIO
UIGHTHYHOCTb, IPUHAAJICSKHOCT K OOITHOCTH
rpaxxaad Poccuiickoit @enepanuu, k Hapony Poccun
KaK HCTOYHMKY BJIAacTH B PoccuiickoM rocynapcTse u
CyOBEKTY THICSTICIICTHEH pOCCHICKON
roCyJapCTBEHHOCTH, U3y4UEHUE U YBAKECHHE TIPaB,
cBo0oa 1 00s13aHHOCTEH TpaxknanuHa Poccun;

HNaTPUOTUYECKOEBOCIIUTAHHUE BOCITUTHIBATH JFOOOBH K pOJHOMY Kparo, Poaune,
CBOEMY HapoAy, YBa)KEHUE K APYTrUM HapoaaM
Poccun; ncropuueckoe NpocBeLICHHUE,
(hopMHpOBaHUE POCCUIICKOTO HALIMOHAIBHOTO
HUCTOPUYECKOTO CO3HAHUS, POCCUHCKOMN KYJIBTYPHOI
UIACHTUYHOCTH,

JTyXOBHO-HPABCTBEHHOEBOCITUTAHHE BOCIIUTHIBATh HA OCHOBE TyXOBHO-HPaBCTBEHHOM
KyJbTYpBI HapoA0B Poccuu, TpaauIIMOHHBIX PETUTHI
HaponaoB Poccun, popmupoBaHme TpaauInOHHBIX
POCCHIICKMX CEMEIHBIX LIEHHOCTE; BOCITUTaHUE
YECTHOCTH, JJOOPOTHI, MUJIOCEP/INS, COTICPEIKUBAHIS,
CIPaBETMBOCTH, KOJUIGKTHBU3MA, IPYKETIOOUS 1
B3aUMOIIOMOIIH, YBKEHUS K CTAPLIUM, K TAMSITH




MIPEKOB, UX BEPE U KYJIBTYPHBIM TPaHLIHUsIM;

ICTETHYECKOEBOCITUTAHHE (OpMHPOBATH SCTETHYECKYIO KYJIBTYPY Ha OCHOBE
POCCHICKHX TPaJULHOHHBIX TyXOBHBIX IICHHOCTEH,
pHOOIIATh K JIyYIINM 00pa3liaM OTEeUYECTBEHHOTO U
MHPOBOT'O HCKYCCTBA;

(hHU3NIEeCKOCBOCITUTaHNE (hopMHUpOBATH KYIBTYPY 340POBOTO 00pa3a JKU3HU 1
9SMOLMOHAIBHOTO OJIAronoIyyns — pa3BUBATh
¢u3nIeckre CIIoCOOHOCTH ¢ YIETOM BO3MOXKHOCTEH 1
COCTOSIHHS 3]I0POBbSI, HABEIKOB 0€3011aCHOTO
TIOBEICHUSI B IIPUPOIHON M COLMATIBHOM cpene,
Ype3BBIYAHHBIX CUTYALHUSIX;

TPYAOBOEBOCIIUTAHHE BOCITUTBHIBATh YBAXKECHUE K TPYIY, TPYIAIUMCS,
pe3yabpTaTaM Tpyza (CBOEro W Apyrux mojeil),
OpHUEHTAIVs Ha TPYIOBYIO IESTEIbHOCTh, HOTy4eHUE
npodeccuu, TMYHOCTHOE CAMOBBIPaKEHHE B
MIPOAYKTUBHOM, HPABCTBEHHO AOCTOIHOM TpyZe B
poccHiickoM 00IIeCTBE, Ha JOCTHKECHUE BBIIAIOIINXCS
PE3yJIbTaTOB B MPOECCHOHATPHON AEATETBHOCTH;

9KOJIOTHIECKOCBOCTIUTAHUE (hopMHUPOBATH IKOJOTHYECKYIO KYIBTYPY,
OTBETCTBEHHOE, OEpPEKHOE OTHOIICHUE K IIPHPO/IE,
OKpY>Karomiel cpesie Ha OCHOBE POCCHICKIX
TPaIUIMOHHBIX TYXOBHBIX IICHHOCTEH, HABBIKOB
OXpaHkbl, 3a1IUThI, BOCCTAHOBJICHUA IPUPOADI,
OKpY’Karolleil cpeipl;

BOCHI/ITaHl/IeL[eHHOCTefIHay‘IHOFOHOSHaHHH BOCHUTBHIBATH CTPEMJIICHUC K TTO3HAHWIO cels u Apyrux
JFOJIEH, MPUPOABI U OOLIECTBA, K MOJTYUYEHHIO 3HAHUH,
Ka4eCTBEHHOTO 00pa30BaHUsA C YUETOM JINUYHOCTHBIX
HMHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH.

['eomeTpusi siBNsI€TCS OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o01ero oopa3zoBaHusl, Tak Kak 00eCreYMBaeT BO3MOXKHOCTh U3YUECHUSI JTUCITUTUINH
€CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH W NPEAMETOB T'YMAHUTAPHOTO IIMKJIA.
[TockonbKy  JOrMYeckoe  MbllUIeHHe,  GopMuUpyeMoe TpU  HU3yYEHUU
O0Oy4YaromMUMHUCs MOHATUNHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUM LIEMOYKH JIOTUYECKUX YTBEPKACHUW MPU PEIIEHUH T€OMETPUUYECKHUX
3a7la4, YMEHHE€ BBIJBUTaTb M ONPOBEPrarb THUIIOTE€3bl HEMOCPEICTBEHHO
HCTIOJIB3YIOTCA MPHU PEIICHUM 3aJa4 €CTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBOeHUs TporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIOCOOHOCTEN OOydYaromuxcs Mpu
M3yYEeHHH T€OMETPHUH, KaK COCTABJISIOIICH mpeaMeTHoN oOmactn «MaTtemaTuka u
nHpopMaThKka»  4yepe3  OOeCICYeHHUE  BO3MOXXHOCTH  IPHOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUM,
crieu(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJISI YCIEIIHOTo MPodheCCUOHATIBHOTO
00pa3oBaHus, CBA3aHHOTO C UCITOJIb30BAaHUEM MATEMAaTHKH.

[IpuopuTeTHBIMU 3aladaMy Kypca TE€OMETpUM Ha YriIyOJIEHHOM YpOBHE,
PaACHIMPSIONIMMH ¥ YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHre NPEACTaBICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KYJIBTYpPbI U
dbopMUpOBaHHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPUU C OKPYKAIOIIUM MUPOM;




dbopMupoBaHHE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMATHYECKUX MOJEIAX, MMO3BOJIAIOMIMX OMNHUCHIBATH U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOIO aliapara 1o pa3iaeiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMHupoBaHHEe  yYMEHHS  BJAJE€Thb  OCHOBHBIMH  TMOHSATUAMH O
POCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUWKM M TeJla BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPUYECKHUE
MOJIENH;

¢bopMUpOBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEeMaTUYECKUX TEOpHil, (pOopMHpOBaHME MOHUMAHUS POJM AKCUOMATUKU IIPU
IIPOBEJICHUH PACCYKICHU;

(dbopMHpOBaHWE yYMEHUS BIAJAETh METOJAMHU JOKA3aTEIbCTB W aIrOPUTMOB
pElIeHUs,, YMEHHUSI UX MPUMEHATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(dopMupOBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IpH
00OCHOBaHMHU MaTEMATUUYECKUX YTBEPKJIEHUH U pPOJIM aKCUOMATUKHU B IIPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTyaJbHBIX M  TBOPYECKHX
COoCOOHOCTEM 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

¢dopMupoBanre (YHKIUMOHATBHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJINPOBAHUSl PEAJbHBIX CHUTYallMid, HCCIIEIOBAaHHS ITOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMHU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBusroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpameHuss», «BekToppl HW  KOOpPAMHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIbHBIM JIMHUSAM y4eOHOTo Kypca, a
dbopMUpOBaHHE JIOTUYECKHMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust DenepanbHOl padoyeit



MPOTPaMMBI, PacHpeNeNEHHBIM MO ToJAaM OOYyYeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHILIUIIUATIBHBIM BOIIPOCAM O0yYaroIrecs
oOpamanuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
Te€OMETPUUYECKUMHU TTOHATUSMH U HABBIKAMU TI0CJIEIOBATENBHO U MIOCTYMATEIBHO, C
COOJTFOICHUEM TPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUECKUX TPECTABICHUN 00YJaIONTUXCS, PACIIUPSS U YTITyOJIssI
e€, o0pa3ysi MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexo kK M3yYCHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE ITO3BOJISICT:

co3mate ychmoBus s auddepeHnmuanud  00ydeHHWs, TOCTPOCHUS
WHIMBUIYAIBHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEYUTh YIIyOJIEHHOE
H3YYCHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro peamera «MaTeMaTukay;

MOATOTOBUTHh OOYYAIOIMMXCA K TPOAOKCHUIO HW3YYEHUS MATEMaTUKH C
yuéToM BbIOOpa Oynmymied mnpodeccun, obOecrieynBas MPEEMCTBEHHOCTh MEXKIY
oO1uM U podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacrnonoxeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxeHue Tten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MpPU3MBbI, [MWIMH]pA, TUpaMUabl U KoHyca. O0BEM mapa ¥ 1mapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojo IuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [IoHATHE MHOTIOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS.

[Inomans MOBEPXHOCTH LUJIMHAPA, KOHYyCa, IUIONaaAb chepbl U €€ yacTel.
[Tonobue B mnpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAJACH MNOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomooOusi, roMmoTeTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METOIbI TOCTPOEHUS
CEYEHUI: METOJ| CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ NIEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppl B mnpoctpaHcTtBe. Ornepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHHUA. [IpsMoyronbpHas
cucreMa KoopauHaT B nmpoctpancTBe. Koopaunatel Bektopa. Pa3noxxenue Bekropa
no 6azucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpH PEIIEHUU TIeOMETPHUUYECKHUX
3a11ay.

JIBUKeHHsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUW. Buabl JBMWXEHUN: TapauiebHBIA TEpPEeHOC,
LEHTpajdbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3NIUYHBIX CTPYKTYP, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBaXKEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTU4eCKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIEAOBaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh NMPEUMYILECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
00001aTh MHECHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH TOHITHSIMH, CBS3AHHBIMU C IUJIMHAPUYECKOH,
KOHMYECKOH U CHEepUUYeCKOM TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

e ONEPHPOBATH MOHATHUSAMU, CBA3AHHBIMU C TEJIAMHU BPAIICHUS: IUITUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE CPEephl U TIIIOCKOCTH;

e BBIYUCIIATH BEJIUYHMHBI 3JICMEHTOB MHOTOTPAHHUKOB WM TENI BpaIICHUS,
O0BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAICHWS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHUEM (HOpPMYIT;



CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMU TEJ
BpaIieH!usi 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IJIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEN;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;
BBITIOJIHATHOIIEPAIIUUHAIBEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTtbh reoOMeTPUYECKUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METO/1a IIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3AHHBIMU C JIBDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh M300paXKEHUSI MHOTOIPAHHUKOB UM TEJ BpAIlllCHUS MpU
MapajuieIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMH]IpA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOAbl TOCTPOCHHSI CEUECHHMI: METOH CJIEAOB, METO[
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBATI€OMETPUYECKUCYTBEPKACHUS;

MPUMEHSThL TeoMeTpuYecKkre (AKThI ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOoJararoiuX HECKOJbKO IIaroB PEIICHHS, €CIH YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

OPUMEHSATh  TIOJIyYCHHbIE  3HAHWS HA  TPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyallUU, IPUMEHSTh U3YUCHHBIE
MOHSATUSI, TEOpPEeMbl, CBOWCTBA B TMPOIECCEe IOUCKA  pPEIICHUs



MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MpPOOJIEMBI,  MOAEIMUPOBATH
peanbHble CUTyallMd Ha SI3bIKE F€OMETPHUH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpEM,
anmapata anreOpbl, peuiaTb MPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HaXO0XJIEHUEM T€OMETPUUYECKUX BEJINYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTAaBHOM YacTu (hyHAaAMEHTA pPa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
N HanvenoBanuepas1e10s 1 KoaunvecTBouacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbI Bcero Kontpoubabiepadorsl  [IpakTnuecknepadoThl (1ippopric)
o0pa3oBaTe/ibHbIepecypChl
AHaIMTHYECKASITEOMETPUS 15 1
MoBTOpEHMe, 0606LLEHNE 1
cuctemaTmsaung 3HaHum: 15 1
MeToAbl peleHns 3agaq
O0BEMMHOTOrpaHHUKA 17
TenaBpatenus 24
[Tnomany noBepXHOCTU U 13 1
00BEMBI KPYTJIBIX TET
JBrokeHus 4 0
[MoBTOpEHME N3YYEHHOrO 14 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
Ne KosnyecTBouyacon
Haranzy J1eKTPOHHBbIeHU(POBHICOOPa30Ba
n Tema ypoka Bce Kourpouabnbie  IIpakTuyeckue
YeHUus TeJbHbIEPECYPChI

/ ro padoThI padoThI
n

MpsimoyronbHas cuctema

KOOpAuHaT B NPpOCTPaHCTBE.

KoopauHaTbl Toukn. KoopanHaThl 1

BekTopa. PasnoxeHne BekTopa no

6asncy

HencTena Hag BekTopaMmu B 1

KoopauHaTax

dopmyna paccTosHUS MEXay

ABYMS Toukamu. BeluncneHne

ANVHBI BEKTOPaA NO ero 1

KoopaunHaTam.

KoopauHaTbicepeanHbioTpeska

CkansapHoe npovssegeHve 1

BEKTOPOB B KOOpAUHaTax

YpaBHeHne NnockocTu, Hopmarb K 1

NOCKOCTH

dopmyna paccTosHUs OT TOYKM A0 1

NSOCKOCTU B KOOpAUHATax

YpaBHEHMENMOCKOCTM B OTPE3Kax 1

YpaBHEHUS NPsIMON: NMpoOXoasLLen

yepes ABe TOUKU; NPOXOAsLLEN 1

Yyepes TOYKy napannenbHoO
HanpaBsnsioLLEeMY BEKTOPY;




10

11

12

13

14

15

npsiMmasi Kak nepeceyeHve aByx
MNOCKOCTEN

[MpyMeHeHne ypaBHEHUI NPAMON
W NAOCKOCTU NpY peLueHun 3agay

BbluncneHue yrna mexay
NPAMBLIMA 1 MIIOCKOCTAMU B
MHOrorpaHHuKax

AHanuTuyeckue MeToabl pacyéTa
yrna mexay npsimMmbiMu B
MHOrorpaHHuKax

AHanuTuyeckue MeToabl pacyéTa
yrna mexagy niockocTsiMu B
MHOrorpaHHuKax

BekTopHoe npousseneHune n ero
CBOWCTBa

[MprMeHeHe BEKTOPHOIo
NPou3BeeHNs K peLleHuto 3aau
KoHTpornbHasa pabota Ne 1 no
Teme "AHanuTtunyeckasi reometpus”

16

MocTpoeHue ceveHnii B
TeTpasape, Nnapannenenvnese

17

18

19

MapannenbHble NpsMble K
nrockocTun. MNMocTpoeHne ceveHnn
C MCMOMb30BaHNEM
napannenbHocTu pébep nunm
rpaHen.
[MocTpoeHnece4eHMNoyCcnoButon
apannenbHoCTn

CeueHuns MHOrorpaHHWUKOB.
TeopeMbl 0 NepecevyeHnn NpsMbIX
1 NI10CKOCTEN

lMocTpoeHune ceveHuni




20

21

MHOrorpaHHMKOB METOAOM CIeoB
MeTog cnenoB npu NOCTPOEHUN
cevyeHunn

[MocTpoeHne ceveHnt MeToaoM
BHYTPEHHEro NPOeKTUPOBaHMS

22

[MocTpoeHne ceveHnit MeToaoM
nepeHoca cekyLLemn NnockocTn

23

lMocTpoeHwue ceveHunii ¢
MCNoNb30BaHMEM CUMMETPUN
MHOrorpaHHuka

24

[MocTpoeHnece4eHNMKOMONHNPOB
aHHLIMMETOLOM

25

BbluncneHnennoLwagnunoBepxHoCT
MUMHOTrOorpaHH1Ka

26

27

BbluncrneHvennowagnce4yeHnAMH
ororpaHHuka

Bbluncrnenne nnowlaan ceveHus
MHOrorpaHHuKa ¢ NpYMeHeHMeM
nogobwus. PaspesaHneHayactu

28

BbluncneHune pacctosHun B
MHOrOrpaHHVKax aHanMTU4eCcKum
MEeTOAOM

29

Bbluncnenwue yrnos B
MHOTOrpaHHMKax aHanMTU4eCcKUm
MEeTOLOM

30

KoHTponbHast pabota Ne 2 no
Teme "lMoBTOpEHNME:
MHOrOrpaHHuKK, ceveHns
MHOrorpaHH1koB"

31

MNoHaTMe obbEma Tena.
OcHoBHbIe cBOMCTBaA OOBEMOB TEN

32

3apgayum o6 yaBoeHun kyba, o




KBagpaTtype kyba, o Tpucekuum
yrna

O6bEMnpsiMoyronbHoronapannen

33
envnena

34 O6BbEMNPaBUNBEHONNPSMONNPU3M
bl

35 OGBLEMNPAMONMPU3MBI

36 BbluncnennemobwEémanpsimonnpm
3Mbl

37 MpuknagHble 3agayn, CBsi3aHHbIE
€ 00BLEMOM NPSIMON NPU3MBbI

38 O6BbEM NpaBuUNbHON NMpamMuabl.
O6BbEM NMpammabl

39 O6bEMycevEHHoMNpammabl

40 O6BbEMCOCTaBHLIXMHOIMOrPaHHUKO
B
BbluncneHne o6bEmoB

41 MHOIOrPaHHNKOB C MOMOLLbIO
onpenenéHHoro nHTerpana
BbluncneHnne o6bEMOB Ten ¢

42 NOMOLLbIO ONpeaenéHHoro
WHTerpana.
OB BbEMHAKMOHHOMMPU3MBbI
BbluncneHne o6 LEMOB TEN €

43 NMOMOLLIbIO onpeaenéHHoro
nHTerpana. O6bEémnmpamunapl

44 OTHoweHne 06 bEMOB NUpamua ¢
obwmm yrnom

45 CooTHoLweHusa mexay o6bEmamm
noaoOHbIX Ten

46 MpumeHeHne meToga o6BHLEMOB




47

48

49

50

ANs HAXOXAEHUA pacCTOAHUIN UMK
yrnoB

KoHTponbHas pabota Ne 3 no
Teme "O6BbEM MHOrorpaHHuka"

LUnnnHapuryeckas NnoBepxHOCTb,
obpasyoLime UMnnMHapu4eckomn
NMOBEPXHOCTU, OCb

LMITMHOPUYECKOMN NMOBEPXHOCTU

LUnnnHap v ero anemeHThbl.
N306paeHne uunuHgpa Ha
nrockocTn. PasesépTkaunnuugpa

Bbl‘-II/ICJ'IeHI/IeSJ'IeMeHTOBLI,I/IJ'II/IH,El,pa

51

52

53

54

55

NnockocTb, KacaroLasacs
umnmHapa. CeyeHns umnuHgpa.
[Mnowaab 6oKkoBOM U NOMNHOM
NOBEPXHOCTU LUNMHApPa

MocTpoeHne cevyeHnii LUNUHApa.
MpuknagHble 3aga4m, CBA3aHHbIE
C UMINUHOPOM

KoHnyeckasi NnoBepXHOCTb,
o6pasyoLLme KOHUYECKON
NMOBEPXHOCTK, OCb U BEpLLMHA
KOHWYECKON NOBEPXHOCTU

KoHyC 1 ero anemMeHThbI.
N306pakeHne KoHyca Ha
nrockocTn. PasBépTkakoHyca

BblumMcneHneaneMeHTOBKOHyCa

56

lMnockocTb, KacatLLasics KoHyca.
CeueHusa koHyca. Mnowagp
©OKOBOW 1 MOSTHOWM MOBEPXHOCTU
KOHyca

57

YCEeUYEHHbIN KOHYC 1 ero




anemMeHTbl. [Mnowanb 0okoBow 1
NOJSTHON NOBEPXHOCTU YCEYEHHOTO
KOHyca

58

[MocTpoeHme ceveHni KoHyca.
MpuknagHble 3agaym, CBA3aHHbIE
C KOHYCOM

59

LLap, chepa n X 3nemMeHTbI.
N3o06paxeHne coepsbl, Lapa Ha
NIOCKOCTH

60

61

62
63

YpaBHeHune cepbl. CummeTpus
chepnbl 1 Wapa

BaaumHoe pacnonoxeHue cdepbl
1 NSIOCKOCTU, ABYX cdep.
KacaTenbHasa nnockocTb K cdpepe.
CeueHus wapa

Mnowaabcdepsl

64

65

YacTtu wapa: WwapoBon CErMeHT,
LLIAPOBOW COW 1 LLApPOBOW CEKTOP.
Mnowanb NOBEPXHOCTU LLIAPOBOroO
cermeHTa. lNnowaae wapoBoro
cnosi.
MnowansnoBepXHOCTMLLAPOBOroc
ekTopa

PeleHune 3agay Ha
A0Ka3aTenbCTBO M BbIYNCIEHNS,
CBsI3aHHble CO Cqhepon 1 LWapom,
NOCTPOEHUEM UX CEYEHUIA
NNOCKOCTbIO

66

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
co cepoii U mapom

67

MHororpaHHuK, BIMCaHHbIN B
chbepy 1 onncaHHbIM OKOS0




cdepsl
Cdepa, BnucaHHas B Teno

68
BpaLlLeHUs

69 KombuHauum Ten BpalleHus 1
MHOTOrpaHHMKOB

70 KombuHaunntenspalleHus
KoHTponbHas padoTta Ne 4 no

71 Teme "Tena u NoBepXHOCTU
BpaLleHus"

79 O6bEM uunuHapa. Teopema 06
06BEME MPAMOro UMnmMHapa
MpuknagHble 3agaym, CBA3aHHbIE

73 C BblyMCrieHneM o6bEMa
uunuHapa

74 O6bEMKoHyca
BbluncneHne o6bEMOB Ten ¢

75 NMOMOLLbI0 OnpeaenéHHoro
nHTerpana. O6bEMKOHYCa

76 Ob6BEMYCEUYEHHOTOKOHYCa

77 MpuknagHble 3aga4m, CBA3aHHbIE
C BblYMCIIEHNEM 0ObEMa KOHyca

78 O6bém wapa. Teopema 06
00bEMe Wwapa
OO6bEM LIapoBOro cekTopa,

79 LLIapPOBOro CermMeHTa, LapoBoro
cnos
BbluncneHnne o6bEMOB LIapa,

80 LLIapPOBOro CErMeHTa U1 LLIapoBOro
cekTopa

81 MoaoObHble Tena B NPOCTPaHCTBE.

MN3ameHeHne obbéma 1 nnowagun




82

83

84

85

86

npu nogobun

Peluenune 3apgady, cBA3aHHbIX C
BblYMCIieHeM 0O BEMOB Ten U
nnowagen noBepxHocTemn

PelueHne npuknagHbIx 3agau,
CBSA3aHHbIX C BblYUCIIEHMEM
00bEMa Tena BpalleHus

KoHTponbHasa pabota Ne 5 no
Teme "Tlnowanmn noBepxHoOCTH 1
006BbEMBI KpyrNbIX Ten"

[BWXKeHUss NpoCTpaHCTBa.
OTobpaxeHus. [ABMKeHNs 1
paBeHCTBO huryp.
O6LwmecBonCTBaOABMKEHUN

Buabl ABWKEeHUI: napansienbHbli
nepeHoc, LeHTpanbHas
CUMMETpPUS, 3epKanbHas
CUMMETPUS, NOBOPOT BOKPYT
npsimori. CBONCTBaABUXKEHNIA

87

Mogobue curyp B MpocTpaHcTBe.
MpeobpaszoBaHus nogobus.
Mpamas n cchepadiinepa

88

lomoTeTuns.
CBONCTBAroMOTETUMMNPOCTPAHCTB
a

89

lMoBTOpeHue. MapannenbHOCTb 1
nepneHanKynspHoCTb B

npoctpaHcTee. [NapannensHoe u
OPTOroHaNbHOENPOEKTUPOBAHME

90

[MoBTOpeHue. MHororpaHHuKK:
3MeMeHTbl, CBOWCTBA, Nnnowaan
NoBePXHOCTEN, OOBEMBI




91

MoBTOpeHune. Tena BpaLleHus:
3N1eMeHTLI, CBOMCTBA, Mrowaan
NoBEPXHOCTEN, OOBEMBI

92

MoBTOpeHue. NocTpoeHne
CevYeHun B TeTpasgpe 1
napannenenunege

93

94

95

96

97

98

99

HroroBaskoHTpobHasIpaboTa

lMoBTOpeHne. BeluncneHve
3r1EMEHTOB MHOIOrpaHHUKOB B
NPaKkTUKO-OPUEHTUPOBAHHbIX
3agadax

MNoBTOpeHue. BbluncneHve
3MIEMEHTOB Ten BpalLeHns B
NPaKTUKO-OPUEHTUPOBAHHbBIX
3agadax

MoBTOpeHue. NocTpoeHne
ceyeHuni BcnoMmoraTenbHbIMK
MeTodamm

[MoBTOpeHue. BelumcneHune yrnos
N PacCTOsIHWI C MOMOLLIbIO
NOHATUN NAaHUMETPUN

[MoBTOpeHue. BolumcneHue yrnos
N PacCTOsiHMI C MOMOLLIbIO MeToAa
KoopauHaT

lMoeTopeHue. MNMprmeHeHne
MeToaa oObEMOB Ans
HaXOXOEeHWs1 pacCTOAHNIA Nnn
yrnos

10

lMoBTopeHue. MNMpumeHeHne
napannensHOro N OPTOroHanbHOro
NPOEKTUPOBAHUA AN HAXOXOEHMWS
AMNVIH 1 yrnos




MoBTOpeHue. NprumeHeHne

10 BEKTOPHOIo Npou3BeaeHns Ans 1
1 BbIYNCIEHUN B
CTepeoMeTpUYECcKUX 3agadax
WNcTopus pasButus ctepeoMeTpum
10 KaK HayKku 1 eé porib B pasBuTum 1
2 COBPEMEHHbIX MHXEHEPHbIX U
KOMMbIOTEPHbIX TEXHOMOMMI
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

KoanposepsiemoropesyJbrara

6.1

6.2

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

I'eomerpus

OnepupoBarh MOHATHAMU: HUIMHAPUYECKAs] TIOBEPXHOCTbD,
oOpa3zyomue MUIMHAPUYECKOW MOBEPXHOCTH, LUIHHJID,
KOHUYECKasi MOBEPXHOCTh, 0Opa3ymooliue KOHUYECKOU
MMOBEPXHOCTHU, KOHYC, cheprudeckasi TOBEPXHOCTh

Pacrio3naBate Tena BpamieHus (MHIUHAP, KOHYC, cdepa u
map)

6.3

6.4

OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALLICHHUS

Knaccudunuposars B3auMHOE pacmoliokeHue chepbl U
IJIOCKOCTH

6.5

OrnepupoBaTh MOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE
CErMEHTa, BBICOTA CErMEHTA, IIAPOBOM CIIOH, OCHOBAaHHE
IaPOBOTO CJI0SI, BBICOTA IIIAPOBOTO CJI0SI, IAPOBOM CEKTOP

6.6

6.7

6.8

Boruucisate 00bEMBI U TUIOHIAAM TOBEPXHOCTEH  Tel
BpaleHUs1, TEOMETPUUIECKUX TEJ C MPUMEHEHUEM (POPMYIT
OnepupoBarh NOHATHSIMU: MHOTOIPAHHMK, BIIMCAHHBIA B
chepy U omMcaHHBIN OKONO cdepsl, chepa, BIUCAHHAS B
MHOT'OTPaHHUK WJIU TEJIO BPaIllEHUs

Boruucnars COOTHOUIEHUS MEXIY IO ISIMH
MOBEPXHOCTEN U 00BEMAMHU MOAOOHBIX TET

6.9

6.10

6.11

N300paxats u3ydaeMmble GUIYpsl OT pPYKH M C
MIPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHHU3Y;
CTPOUTH CEUCHHS TEIl BPALICHUS

W3BnekaTb, MHTEPIPETUPOBATH U  MPEeoOpPa3OBHIBATH

UHPOpPMALMIO O TPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
¢burypax, npeJCcTaBICHHYIO Ha 4epTexax U pUCyHKax

6.12

[IpumensaTb reomerpuueckue (GakThl Uil  peIICHUS
CTEPEOMETPUUECKUX 3aj[ay, MPEoiaraloluX HECKOIbKO
IIarOB pEIICHUs, €CIIM YCIOBHS NPUMEHEHHUs 3a/laHbl B
SABHOH popme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BBIONMHATE JIEHCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUS
BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha YHUCIO, OOBSICHSTH,
KaKUMU CBOWCTBaMHU OHU 00J1a1at0T

6.15

6.16

6.17

6.18

[IpumeHsTh NpaBWIO NapajUleienuIeaa IPU  CIOXKEHUU
BEKTOPOB

OnepupoBarh MOHATHSAMH: JEKapTOBBI KOOPAWHATHI B
MIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJAMHATHI BEKTOPA, YroJl MEXAY BEKTOpaMH,
CKaJSIPHOE TPOM3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHAPHBIE BEKTOPBI

HaxoauTe cymMMy BEKTOpOB M NPOU3BEJICHUE BEKTOpa Ha
YHCII0, YTOJ MEXY BEKTOPaMH, CKJIIPHOE IIPOU3BE/ICHUE,
packiaapiBaTh  BEKTOp 1O JABYM  HEKOJUJIMHEAPHBIM
BEKTOpam

3aI[aBaTL IJIOCKOCTh YpaBHCHUCM B Z[CKapTOBOﬁ CHUCTCMC
KOoOopJuHaT

6.19

Pemate  mpocredmme  reoMeTpudecKuMe  3aJadd  Ha
IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METOAA

6.20

Pemrats 3agadud  Ha J0Kas3aTCJIbCTBO MaTEMAaTHYCCKHX
OTHOIIICHUU H HaxXOXXIACHUEC I'COMECTPUUYCCKUX BCJIIMYHUH I10
06pa3HaM WM aJIrOpUTMaM, NpUMCHAA N3BCCTHBIC MCTO/IbL
IIpH pCHICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4d

6.21

6.22

6.23

[IpumensaTh TpOCTEHllIMe MpPOrpaMMHBIE CPEACTBA H
AEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI MPHU PEIICHUH
CTEpEOMETPUUECKHX 3a]1a4

HpI/IBOI[I/ITL MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ
B NpUPOAC U KU3HU, PACIIO3HABATH IPOABIICHUC 3dKOHOB
TCOMCETPHUU B UCKYCCTBC

[IpuMeHsATH  MONy4YEHHblE  3HAHUS  Ha  NpPaKTHKE:
aHAJM3UpPOBaTh peajibHble CHUTyallud U  TPUMEHSTH
U3Y4YCHHBIE TIOHATHS B IIPOLECCE IOUCKA PELICHUS
MaTEMaTHYECKH copMyIHpPOBaHHON npoOeMsl,
MOJIETIMPOBATh PEAJIbHBIE CUTYyalluHd Ha SI3bIKE T€OMETPHH,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJIENIHM C HUCIOIb30BAHUEM
reOMEeTPUUYECKUX TMOHATHI M TeopeM, ammapara aiareopsl,
pelaTh NpakTUYeCKUe 3aJaui, CBSI3aHHbIE C HAXOKIEHUEM
reOMETPUUECKUX BEIUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Koxa
6

HpOBepﬂeMbIﬁi)JIeMeHTconep)KaHHﬂ

I'eometpus

6.1

[{unuuapudeckas MOBEPXHOCTb, 00pa3yroulie IHINHAPHYECKONW MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ IMOBCPXHOCTH. ]_[I/IJII/IHIIpZ OCHOBaHUS U OOKOBasf IMOBCPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIA/lb OOKOBOH U IMOTHON TTOBEPXHOCTH

6.2

6.3

6.4

Konunyeckas moBepxHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEPILKHA
KOHHYECKOW moBepxHOocTH. KOHyc: ocHOBaHME M BepuUIMHA, OoOpasyromas U ocCh,
wiomaab OOKOBOM W TMOJHON MMOBEPXHOCTU. Y CEUEHHBIMKOHYC: OOpa3ymooliue u
BbICOTA, OCHOBaHU U 6OKOBa$IHOBerHOCTI)

Codepa u map: neHTp, paauyc, IuaMmerp, IUIOmaas NOBEPXHOCTU cdephl. Biaumuoe
pacroyioxeHre cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iuiomanb
cdepsl

H300paxkeHue Tel BpallleHUs1 Ha IUIOCKOCTH. Pa3BEépTKalMINHIPa U KOHYCA

6.5

6.6

6.7

KoMOuHammu Ten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, cdepa, BiucaHHAsE B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHUS

[Tonstue 06 o0BEMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaljiesienunea U cieacTBus u3 He€. OOBEMIMINHIPA, KOHYCA.
Oo6némmapa ¥ mionaaschepsl

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXTY IUIOIMAASIMU TTOBEPXHOCTEH,
o0BEMaMH MOJOOHBIX Tel

6.8

Ceuenust nunuHzApa (mapajulelbHO W NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapajuieIbHOE OCHOBAHHIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUs 11apa

6.9

6.10

Bektop Ha muiockoctM M B mpocTpaHcTBe. CII0O)KEHHE U BBIYMTAHHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4uCi0. PasimokeHue BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. IIpaBuino nmapamnenenunena. Pemenne 3amay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOpaMH

[IpsmoyronbHast cucreMa KOOpIMHAT B IpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAMHATax. YTrol Mexay Bekropamu. CkaispHoOe
IIPOU3BEICHNE BEKTOPOB. BBIUMCIEHHE YITIOB MEXAY NPSIMBIMH U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIIMETOANIPUPEIEHUUTEOMETPUUYECKNX3a,1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanposepsiemororpedoBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

Bnagenue MerogamMu  10Ka3aTeNbCTB,  alrOpPUTMaMuU
peleHus 3a1a4; yMeHue popMyJIupoBaTh U ONEPUPOBATh
HNOHATUSIMU: OIIPECIICHUE, aKCUOMa, TEOPEMA, CIEACTBUE,
CBOMCTBO, MPU3HAK, J0KAa3aTeIbCTBO, PAaBHOCUIIbHBIC
(GOopMyIUpPOBKY; IPUMEHATh UX; YMEHUE (HOPMYIHPOBATH
0o0paTHOE M MPOTHBOIIOJIOKHOE YTBEPKJIEHUE, IPUBOIUTD
IpUMEpbl U  KOHTPIOPUMEpPHI, HCIOJIb30BaThb METO]
MaTEeMaTUYECKON HMHIYKLUH; MPOBOIUTH JI0Ka3aTEIbHBIC
paccyXJeHHUs TpuU  pelIeHHH  33Jad,  OLICHMBATh
JIOTUYECKYI0  IPABUJIBHOCTb  PAaCCY)XIEHUN; yMEHHE
OIEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
olnepauuy HaJ MHOXECTBAMM; YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar s  ONHCaHMS
pEAIBHBIX MPOLIECCOB U SBJIEHUI U IIPYU PELICHUU 3a/1a4, B
TOM 4YHUCJIE€ W3 JPYrHMX Y4eOHbIX IpPEAMETOB; yMEHHE
ONepUpOBATh MOHATHAMM: rpad, CBSA3HBIA Tpad, aepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHUE 3a]1aBaTh U OMHMCHIBATh
rpadbl Pa3IUYHBIMM CHOCOOAMH; MCIIONB30BaTh Ipadbl

IIPU pEIIeHUH 3a]a4

YMmenue OIICpHUPOBATH MNMOHATUAMU: HATYPAJIbHOC YHUCIIO,
oejo€ 4uciio, CTCICHb C LEJIbIM II0Ka3aTcieM, KOPCHb
HaTypaHLHOﬁ CTCIICHHU, CTCIICHb C pPallMOHAJIbHBIM
noKa3arejieM, CTCIICHb C )IefICTBPITeHI)HBIM IIOKa3aTecyieM,
JIOI‘apI/I(I)M qucia, CHUHYC, KOCHHYC )51 TAaHT'CHC
IMPOU3BOJIBHOT'O qucia, OCTaTOK 1o MOAYJIO,
panroOHaJIBHOC quciio, HppalOHAJILHOC quciio,
MHOXECTBa HaTypaJIbHBIX, OEJIbIX, paodrOHAJIIBHBIX,

JEeHCTBUTEIIbHBIX YUCCII; YMCHHUEC UCIIOJIb30BATh IIPU3HAKU




JICITUMOCTH, HauMEHBIIIUN o0  genurens |
HauMeHbIee oO0Iee KpaTHoe, alropuT™M EBximmma mpu
peIIeHUN 3aja4; 3HaKOMCTBO c pazIUYHBIMHU
MO3UIIMOHHBIMU ~ CUCTEMaMHM  CYHCIICHMS;  YMEHHUE
BBITIOJIHSTh BBIUMCICHUE 3HAYCHUW W MpeoOpa3oBaHUs
BBIPKECHUI co CTEICHIMU i norapudmamu,
npeoOpa3oBaHusl  APOOHO-PAIMOHATBHBIX  BBIPAKCHUH;
YMEHHUE OIEepUPOBATh MOHATHSIMU: TOCIEI0BATEIBHOCTD,
apupmMeTHIecKas nporpeccus, reoMeTpuyecKas
nporpeccusi, OSCKOHEYHO YOBIBAIOIIAs TE€OMETPUUYECKAs
Mporpeccusi; yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B
TOM YHCJIE C MIOMOIIBIO PEKYPPEHTHBIX (OPMYI; YMCHHE
OTICPUPOBATH MOHATHIMU: KOMILIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCiia, MOAYIb M apTyMEHT
KOMILUIEKCHOTO 4HClIa, (opMa 3amucu KOMIUICKCHBIX
gucen  (reoMeTpuyecKkas, TPUTOHOMETpUYECKass U
anreOpandeckas); yMeThb MPOU3BOAHUTH apHU(PMETHUECKHE
JNEUCTBUSI C KOMIUICKCHBIMH  YHCJIAMH; TPUBOJUTH
IPUMEPHI HCIIOIL30BaHUsA KOMIUIEKCHBIX  YHCEl;
ONepUpOBaTh MOHATHAMM: MaTpuua 2x2 u  3x3,
ONpeNeNuTeNb  MATPUIbl, T[E€OMETPUYECKHN  CMBICI

OTIPEIeTTUTEIS

YMeHue onepupoBaTh MOHSATHSMH:  PallMOHAJIBHBIC,
MppalyOHaJbHbIE, [0Ka3aTeNbHBbIE, CTEIICHHBIE,
norapuMHUUECKUe, TPUTOHOMETPUYECKHUE YPAaBHEHHUS W
HEpPAaBEHCTBA, MX CHUCTEMBI; YMEHHME OIEPUPOBATH
MTOHSATUSIMH: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUN W HEPABEHCTB, PABHOCWJIBHOCTH YpPABHEHHIA,
HEPAaBEHCTB M CHUCTEM; YMEHUE pelaTh YpPaBHEHU,
HEPAaBEHCTBA M CHCTEMBI C TIOMOIIBIO  PA3JIMYHBIX
MPUEMOB; pellaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPaBHEHHs, HEPABEHCTBA, HX
CHCTEMBI ISl PEIICHUSI MaTEMAaTUYECKUX 3a7a4 U 3a7a4 U3

pa3IMyYHbIX 00JacTel HayKH U peaibHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (DYHKLHS, 4ETHOCTH




(GyHKLIMU, NEPUOAUYHOCTh (YHKLUHU, OTrPAHUYEHHOCTh
(yHKINH, MOHOTOHHOCTB ()YHKILIUH, SKCTPEMYM (DYHKIIHH,
HauOoJplllee M HAaUMEHbIEE 3HAYEHUs (QYHKUUU Ha
IPOMEXYTKE, HempepbiBHAsA  (YHKIHS, aACHMIITOTHI
rpapuka (QyHKUMM, [epBas M BTOpas MPOU3BOJHAs
(GyHKINU, TEOMETPUYECKHMH ¢  (HU3UYECKUH  CMBICIT
IPOM3BOJIHOM, IIEpBOOOpa3Has, ONpeaeEHHbI HHTErpal;
yYMEHHUE HaXOIUTh ACUMITOTHI Tpaduka GyHKINU; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHMS,
YaCTHOTO ¥ KOMITO3UIIMK (YHKIIMHA, HAXOIUTh YpaBHEHHE
KacaTeabHOM K Tpaduky (yHKIUM; yMEHHE HaXOIUTh
NPOM3BOJHBIC  JJEMEHTapHBIX  (DYHKIMIA;  yMEHHE
UCMOJIb30BaTh  NPOM3BOJHYIO  JJIi  HCCIEJI0BaHMS
GyHKIMH, HaXoOuUTb HauWOOJbBIIME U  HAUMEHbIIUE
3Ha4YeHus1 (PyHKIMH; CTPOUTh IpaMKd MHOI'OWIEHOB C
UCTIOJI30BAaHUEM amllapara MaTeMaTWYeCKOro aHaln3a;
OPUMEHATh NPOU3BOJHYIO JUISl HAXOXKACHUS HAWIYUIIEro
pemieHnss B TPUKJIAIHBIX, B TOM 4YHCIE COIHMAJIbHO-
HSKOHOMHMUYECKUX U (u3MUecKUX 3aJadax; HaxOJUTh
wiomaad U 00BEMBI (HUTYp C TIOMOIIBIO HWHTETpalia;
IPUBOANUTH MPUMEPBI MATEMAaTHUECKOTO MOJICITUPOBAHUS C

MOMOUIbI0 AU PepeHInaNnbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QYHKIHH,
oOpaTtHast (YHKIMS, KOMITO3UIUS (PYHKIMMA, JIHWHEHHAsS
GyHKIMSA, KBajgpaTuyHass  (QYHKIMS, paluoHaJIbHas
GyHKLUsA, CcTeneHHas (YHKIUS, TPUTOHOMETPUYECKHE
¢GyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKUUU,
nokaszareiabHas M Jorapugmuyeckas (QyHKIMM; yMEHHE
CTpPOUTh TpauKH W3YYEHHBIX (YHKIHA, BBIIOIHSITH
npeoOpa3oBanusi rpadukoB (QYyHKIHMHA, HCIOIB30BaTh
rpaduKy sl U3yYSHHS MTPOIECCOB M 3aBHCUMOCTEH, MpH
peLIeHUH 3a/1a4 U3 APYruX y4eOHBIX NMPeIMETOB U 3a/ad
U3 peabHON KHU3HM; BRIpaXaTh (HOpMyIaMH 3aBUCUMOCTH
MEXy BEJTMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA M Ipaduku
GyHKIUH A5 pelieHusl ypaBHEHUN, HEPaBEHCTB U 33/1a4 C

napamMeTpamu; I/1306pa)i(aTB Ha KOOpI[I/IHaTHOﬁ IIIIOCKOCTH




MHOKE€CTBA PCIICHUM YpaBHEHUM, HEPABEHCTB U UX

CHUCTEM

YMeHue pemarb TEeKCTOBbIE 33JJa4ll Pa3HbIX TUIIOB (B TOM
qrclie Ha MPOIEHTHI, I0JIM U YacTH, Ha IBXKEHUE, paboTy,
CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3aJla4l U3 00JIacTu
yIOpaBieHUS JMYHBIMM M CEMEWHbIMH (UHAHCAMHU);
COCTaBJISITh BBIPAKEHUSI, YPaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI 110 YCJIOBUIO 33aJ]auM, HCCIEA0BATh MOJYyYECHHOE
pellieHre U OIICHUWBATH IMPaBAONOJ00HOCTh PE3yJIbTATOB;
YMEHHE MOJEIIMPOBaTh pealbHbIE CUTyallMd Ha S3bIKE
MaTE€MaTUKH; COCTAaBJISATh  BBIPAKCHUS, YpaBHEHUS,
HEPAaBeHCTBA M HMX CHUCTEMBbl [0 YCJIOBHIO 3aJayd,
UCCIJIE0BAaTh ITOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH MOTYYCHHBIN

pe3ynbTaT

Ymenue ONEpUPOBATH MTOHATHUSIMH: cpeaHee
apudmernyeckoe, MeArana, HauOobllee U HaUMEHbIIee
3HA4YEHUs, pa3Max, AUCIEPCUs, CTAHJAPTHOE OTKJIOHEHUE
YHICJIOBOTO Habopa; yMEHUue U3BJICKATb,
WHTEPIPETHPOBaTh WHGOPMAIUIO, TIPEICTABICHHYIO B
Tabluiax, Ha JAuarpaMmax, rpadukax, OTpa)karollyko
CBOICTBA peaJIbHBIX MPOILIECCOB U SIBJICHUI; MPEICTABISATh
uH(MOpMAILIMI0O C TIOMOMIIbIO TalNWIl U JUarpamm;
WCCIIEIOBATh CTAaTUCTUYECKWE JaHHbIE, B TOM 4YHCIE C
MpPUMEHEHHEM TpadUYecKuX METOJIOB M DIEKTPOHHBIX
CpelICTB;  rpaduuecku  HCCIEAOBaTb  COBMECTHBIE
HAOMIOJIEHUsI C TOMOIIBI0 JAWAarpaMM pacCeUBaHHS U

JIMHEWHOM perpeccuun

YMeHue onepupoBaTh NOHATHUAMHU: CIy4YallHBIA ONBIT U
ClIy4aiiHOe COOBITHE, BEPOSATHOCTh CIYYallHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOSATHOCTH C MCIOJIb30BAHUEM
rpauuecKux METOAOB; MIPUMEHITH (POPMYJIBI CIIOKEHHS U
YMHOXEHUS BEPOATHOCTEH, bopmyy MIOJIHOM
BepoATHOCTH, (opmyny bepnymin, koMOuHaTOpHBIE
bakThl 1 (GOPMYINBI; OLEHWBATh BEPOSTHOCTH pPEaTbHbIX

cOOBITHI{; YMEHHE OINEPUPOBATH MOHATUSAMU: CllyyailHas




BEJINYHMHA, pacrnpeneneHie BEPOATHOCTEM,
MaTeMaTU4YeCcKoe OXUJaHue, AUCIEPCHs U CTaHAapTHOE
OTKJIOHCHHE CIIy4aitHOM BCJINYMHEI, byHKIUA
pacrpeaeneHust u IUIOTHOCTU PaBHOMEPHOTO,
M0Ka3aTeJIbHOTO U HOPMAJIbHOTO paclpe/iesIiCHUI; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHPENCIICHUM IS
pelIeHusl 3aJad; 3HAKOMCTBO C TOHATHUSIMU: 3aKOH
OONBIIUX YHUCEN, METOJbl BBEIOOPOYHBIX HCCIICIOBAHUM;
YMEHHE TPUBOJUTH MPUMEPHI MPOABJICHUA 3aKOHA
OONBIIMX YHCENl B MPUPOAHBIX U  OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MEPECTAHOBKA, YUCJIO COYETAHUI, YHCIO NMEPECTAaHOBOK;
OounoM HpIOTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHBIE
(bakThl ¥ pacCyX ACHUS ISl PEIICHHUS 3a/ay; OLIEHUBATh
BEPOATHOCTH peaTbHbIX COOBITHI; COCTaBIISITh
BEPOSITHOCTHYIO MOJIENTh u WHTEPIPETHUPOBATH

HOJ'Iy‘IGHHLIfI pe3yiibTat
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VYMeHue onepupoBaTh INOHATHSAMM: TOYKa, MpAMasd,
IUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA YIia,
IJIOCKUM YTroJl, ABYTPAHHBIA YroJ, TPEXIPAHHBIA YTOJI,
CKpellMBaloIIMecs  MpsMble,  NApauIeIbHOCTh U
NEPNEHIUKYJIAPHOCTh MPSMBIX U IUIOCKOCTEH, YyTroil
MEXY MPSIMBIMU, YIOJ MEXAY MPSIMOW M IJIOCKOCTBIO,
YroJl MEXIYy IUIOCKOCTSIMH, PAacCTOSSHUE OT TOYKH [0
IJIOCKOCTH, PAcCTOSHUE MEXIY MNPSMbIMH, PacCTOSHUE
MEXIY IUIOCKOCTSIMHM; YMEHHME HCIIONb30BaTh IIpU
pelieHnn  3ajad  U3yuyeHHble (aKTbl U TEOPEMBI
IUIAaHUMETPUH;, YMEHHUE OIIEHMBATh pa3Mepbl OOBEKTOB
OKpPY’KaroIIero MUpa; CTPOUTh MaTEMATUYECKUE MOJIEIH C
MOMOUIbI0 T€OMETPUUYECKUX MOHATUN U BEJIWYUH, pELIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue ornepupoBaTh MNOHATHUAMHU: IUIOUIAAb (UTYPHI,
00BEM ¢burypsi, MHOTOTpaHHUK, NPaBUIIbHBIN
MHOTOTpaHHUK, ceueHue MHOTOTpaHHHKa, KyO,
napajjieNienunen, nOpu3Ma, nupampaa, Qurypa u

MOBEPXHOCTh BpallleHus, HWIMHAP, KOHYC, wap, cdepa,




wiomaas chepsl, IJIOMAAb HNOBEPXHOCTH IHPAMHUJIBL,
MPU3MBI, KOHYCa, UWIMHApA, 00BEM KyOa,
IPSMOYTOJBHOTO TapajUIeNIeHIIe/1a, MTUPAMUIbI, TPU3MBI,
IWIMHApPA, KOHyca, IIapa, pas3BEPTKA IOBEPXHOCTH,
CeYeHHsl KOHYCa W LWIMHIAPA, NapajulelbHBIE OCH WU
OCHOBaHMIO, CEYEHHUE IIapa, IJIOCKOCTb, KaCaOLIasiCcs
cepsl, IMIMHApPA, KOHYCa; yYMEHHE CTPOWUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYDPHI U
IOBEPXHOCTU BpAIICHUS, UX CEYEHHUsS, B TOM 4YHCIE C
MIOMOIIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE HPUMEHSTH
CBOMCTBA TEOMETPHYECKHX (UTYp, CaMOCTOSATEIHHO
dbopMynHupoBaTh  ONpeNeNeHUus  HM3y4aeMblx  (uryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX W NpPU3HAKaX
reOMETPHUECKUX (PUTYp, 000CHOBBIBATH WM ONPOBEPTaTh
UX; YMEHHE TPOBOIUTH KiIacCu(UKAIMIO QUIYp 10
pPa3NIMYHBIM  TPU3HAKaM, BBIOJIHATH  HEOOXOIMMBIE

JAOITIOJIHUTCIIbHBIC IIOCTPOCHHA

11

YMeHue  onepupoBaTh  MOHATHSAMM:  JBIDKEHHE B
NPOCTPAHCTBE, MApaUICIbHBIA TEPEeHOC, CHMMETpPUs Ha
IUIOCKOCTH M B MPOCTPAHCTBE, TOBOPOT, NMpeoOpa3oBaHue
nonoous, MmoAoOHBIE (UIYpbl; YMEHHME paclo3HaBaTh
paBHbIE U IMOJ0OHBIE (DUTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh T€OMETPHUYECKHE
OTHOIIEHWs ~ TpU  pElIeHMH  3a/4a4;  HaxXxOJIUTb
TreOMETPUYECKNEe BEIMYMHBI (IUIMHA, YTOJ, IUIOUIAlb,
00BbEM) NpU peleHHH 3aJad U3 JPYruxX Yy4eOHbBIX
NPEIMETOB M W3 pEabHOW JKM3HH;, YMEHHUE BBIYHCIISTH
reOMETPUUECKUE BEIWYMHBI (JJIMHA, Yroj, IUIOIIAb,
00BEM, TUIOIIAAb TOBEPXHOCTH), HCIIOJIB3YSl H3y4YeHHBIC
(GopMyIBI U METO/BI, B TOM YHCIIE: TUIONIA/Ib TOBEPXHOCTH
MUpaMHAIIBI, TPU3MBI, KOHYCA, IHJIHH/PA, TUTOmans chepsr,
00béM  Kyba, TOpPSAMOYrOJbHOTO  Mapajieenumnena,
MUpaMHTIBI, TIPU3MBI, NWIMHAPA, KOHYyCa, IIapa; YMEHHUeE

HAXOJIUTh OTHOIIEHHUE 00BbEMOB MOTIOOHBIX UTYP
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YMenue OIICpHUPOBATH IIOHATUAMU: psAMOYTOJIbHaA

CUCTEMA KOOpAWHAT, BEKTOpP, KOOPAMHATBI TOYKH,




KOOPJIMHATBl BEKTOpA, CyMMa BEKTOPOB, IPOMU3BEICHUE
BEKTOpa Ha YHCIIO, pa3IoKEHHE BEKTOpa Mo 0Oaswucy,
CKAJIIPHOE TPOM3BEICHHE, BEKTOPHOE IPOM3BEICHUE,
YroJa  MEXKIAy BEKTOpaMH; yMEHHUE  HCIIOJIb30BaTh
BEKTOPHBIH M KOOPJAMHATHBIA METOJ [UIsl pelIeHUus
TeOMETPUYECKUX 3a/Jad M 3a1a4 JpYTuX Yy4eOHBIX

npeaMEToOB

13

VYMeHue BbIOMpPATh MOIXOASIIMN METOX Ul PELICHMs
3a/1a4M; IOHUMAHUE 3HAYUMOCTH MAaTEMaTUKU B U3y4YEHUU
HOPUPOJHBIX M OOILECTBEHHBIX IPOLECCOB U SBICHUIL,
YMEHHUE PACIIO3HABaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKH
B UCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEpBI
MaTE€MaTUYeCKUX OTKPBITHM POCCUMCKOM M MHUPOBOMU

MaTeMaTH4YeCKOM HAayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidjieMeHTCOAEPKAHUS
1 UYucia v BBIYUCICHHS
1.1 HarypanbsHbie 1 1iesbie yncia. [Ipu3sHaku AeTMMOCTH IEIIBbIX YHUCENT
12 Panonanbubie  uncia. OOBIKHOBEHHBIC M JICCSATUYHBIC JPOOM, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOH cremneHu. [leiicTBust ¢ apupMeTHUECKUMH
' KOPHSMHU HAaTypaJbHOM CTEIICHH
14 Cremenb ¢ 1enbiM  TokazaTeraeM. CTerneHb C  palMOHAJIBbHBIM I1OKA3aTelIeM.
' CaolicTBacTeneHU
15 CuHyCc, KOCHMHYC M TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JlefictBuTenpHble  YHcna. ApuU(METHYECKHE ONepalud C JeHCTBUTEILHBIMU
1.7 yucnamu.  [IpuOMmKEHHBICBBIYNCIICHHS, TPABHJIAOKPYIJICHUS, NpPUKUAKA |
OLCHKAPE3yIbTaTaBbIYUCICHUI
1.8 [IpeobpazoBanneBBIpasKEHUI
1.9 KomrutekcHbieunciia
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI
2.2 HWpparmoHaisHbleypaBHEHHUS
2.3 TpuronomeTpuuecKkueypaBHEHUs
2.4 [TokazaTenbHbIE U JTOrapru(PMUIECKUCYPaBHEHUS
2.5 Llenbie 1 IPOOHO-paIMOHANIEHBIE HEPABEHCTBA
2.6 HppannoHanbHbleHEpaBEHCTBA
2.7 [TokazarenpHbIe U TOoTapUPMUIECKUCHEPABEHCTBA
2.8 TpuroHoMeTpu4eCKNEHEPAaBEHCTBA
2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210 VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE
2.11 Marpuiia cucTeMbl JIMHEWHBIX ypaBHEHHA. ONpeaenTuTeb MaTPUIIbI
3 OyHKIMH U TpaduKH




OyuHkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkuuu. YétHbie 1 HeuéTHbIE QyHKUIUU. [leproanyeckueyHKITIHN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKmm.
3.9 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYMBI GyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBbIM IoOKa3aresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢Qyaknuit. CpoiicTBa  (HyHKIHMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITociieq0BaTeNbHOCTH, CIIOCOOBI3aJaHUAIIOCIIEJOBATEILHOCTEN
3.8 Apudmerndeckast 1 reoMeTpuIecKkas mporpeccur. @opMyina CII0KHBIX TPOLIEHTOB
4 HavanamatemaTtnueckoroananusa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIC FM€eMEHTAPHBIX (YHKIIUN
[lpumeHneHne NPOM3BOAHOW K HCCIIEAOBAHUIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 KCTPEMYMBI. HaxoxneHnenan0o1p1ero u
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBooOpaznas. MuTterpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpbHAsSCTAaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 OUrypbIHAIUIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTUBPALLIEHUS
7.5 KoopauHnats! 1 BEKTOPHI







