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MNOACHUTEJBHASA 3AIINCKA

PabGouast mporpamMmmMa 1o MareMmMaTHKE Ha YPOBHE CpPEIHEro OoOIlero
o0pa3oBaHMsI COCTaBJI€HA HAa OCHOBE TpPEOOBAHMUU K pe3yibTaTaM OCBOCHHS
nporpaMMbl  cpefHero obmiero obpasoBanus denepambHOr0 rocyaapCTBEHHOTO
00pa30BaTEeNBbHOTO CTAaHJAApPTa CPEAHEro O0Iero 00pa3oBaHUs, YTBEPKIAEHHOTO
npukazoM MunuctepcTBa mpocBemenus Poccuiickoit deneparuu ot 12.08.2022
Ne732  «O BHeceHun WU3MEHEHMH B  (efepalbHBIi  TOCYAapCTBEHHBIN
00pa30BaTeNbHBIA CTAaHAAPT CPEJHEro OO0IIero 00pa3oBaHUs, YTBEPIKICHHBIH
npuka3oM MuHucTepcTBa oOpazoBanusi W Hayku Poccuiickoit ®egepanuu oT
17.05.2012 Ne 413 «O6 yrtBepxkaeHUN (enepaabHOr0 TroCy/IapCTBEHHOTO
o0pa30BaTeNbLHOTO CTaHJapTa CpeaHero oOlmiero ooOpazoBaHUsy», GeaepalbHON
o0Opa3oBaTeNbHOM MpPOTrpaMMBbl CpeAHEro oOuIero oOpa3oBaHUs, YTBEPKICHHOM
npukazoM MuHnnctepcTBa npocsenieHus Poccuiickoii @enepanuu ot 18.05.2023
No 371, mpukazom MunucrepctBa npocemeHusi Poccuiickoii ®@enepauun OT
09.10. 2024 r. Ne 704 «O BHECEHMM H3MEHEHUU B HEKOTOPbIE IPUKA3bI
MunucrepctBa  mpocBemienuss  Poccmiickon  @Depepanuu, — KacaroIIUECs
dbenepanbHbIX 00pa30BaTENbHBIX MPOrPAMM HAuYaJbHOTO OOINEro oO0pa3oBaHUS,
OCHOBHOTO 00I11ero 00pa30BaHUsI M CPEIHEro oO0IIero oOpa3oBaHUM», a TaKXKe
OpUEHTUPOBaHA Ha LIEJIEBbIE MPUOPUTETHI, CHOPMYIUPOBaHHbIE B (penepanbHOM
paboueil mporpaMme BOCITUTAHMUS.

[Iporpamma mo MaremaTvke Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpadorana Ha ocHoBe PI'OC COO c y4yeroM COBPEMEHHBIX MHPOBBIX
TpeOOBaHU, MPEABSBIAEMbIX K MaTeMaTHUYE€CKOMY OOpa30BaHUIO, U TPaTUIIM
poccuiickoro  oOpa3zoBaHus. Peanmuzanus — nporpaMMbl [0 MareMaTHKe
o0ecrneunBaeT OBJa/ICHUE KITFOUEBBIMU KOMIIETEHIUSIMU, COCTABIISIFOIIMMHA OCHOBY
JUISL ~ CaMOpa3BUTUA M HENPEphIBHOTO  O00pa3oBaHUs,  LIEJTOCTHOCTh
OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U IIO3HABaTe€JIbHOTO pPa3BUTUSA JIMYHOCTHU
00y4JaroIuxcs.

B mnporpamMe mno mareMartuke Y4YT€Hbl HJECA M MOJIOKEHHUS KOHLETIWU
pa3BUTHUSI MaremMaTHdeckoro oOpaszoBanusi B Poccuiickoit ®enepanuu. B
COOTBETCTBUM C Ha3BaHHEM KOHIIEIIIUM MAaTeMaTH4eCKoe oOpa3oBaHUE JOHKHO, B
YaCTHOCTHU, MPEIOCTABIATh KAXIOMY OOydYaroIIeMycsi BOBMOXHOCTb JOCTHKCHUS
YPOBHSI MaTeMaTHYECKUX 3HAHUM, HEOOXOJUMOTO ISl JalbHEHIIeH yCIemHon
JKU3HU B oOmiecTBe. MIMeHHO Ha perieHue 3TOM 3ajaud HallejieHa mporpamma o
MaTemarhke 0a30BOro ypOBHS.

Maremaruka - ONMOPHBIA MPEAMET JJIsi U3yYeHUS CMEXHBIX NUCIUIUIAH, YTO
nenaet 6a30ByI0 MAaTEMaTHYECKYIO TOJrOTOBKY HEOOXOIUMOIA.

Hp AKTHN4YCCKas ITOJIC3HOCTD MaT€MaTHuKH 06YCJIOBJIGH3 HaJIM4YMECM
MMPOCTPAaHCTBCHHBIX (bOpM, KOJIMYCCTBCHHBIX OTHOIHCHHIZ, 9KOHOMMNYCCKHX
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pacdeToB; HEOOXOIMMOCTHI0 MAaTeMaTUYECKUX 3HAHWKM B TMOHUMAHUU MPUHIIUIIOB
YCTPOMCTBA U  KCMOJb30BAaHUS COBPEMEHHOM TEXHHKH, BOCHPUSITHS U
WHTEpHIpETalnsl Pa3HOOOpa3HOW COIMAIbHOW, 3IKOHOMHUYECKOW HH(MOpMaINH;
MPAKTUYECKUX MPUEMOB TECOMETPUUYECKUX H3MEPEHUH W MOCTPOCHUM, YTECHHS
uH(dOpMaIK, MPEACTABICHHON B BUJI€ TaOJIUII, TUArPaMM U IPaQUKOB.

[IpumeHeHnEe MaTEMaTUYECKOTO CTHIISI MBILUIEHUS, MPOSABISIIOLIEIOCS B
ONPEICIEHHBIX YMCTBEHHBIX HABBIKAX, IPUEMaX U METONAX MBIIUICHUS YEJIOBEKa,
nporeccax 0000IIeHNs U KOHKPETU3allu, aHallu3a U CHHTE3a, KJIacCu(UKalud U
CHUCTeMaTH3allui, aOCTparupoBaHUS M  aHAJOTHMMl  Kak  (OPMHUPOBAHUH
aNTOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUS U BOCHUTAHUU YMEHUU JEeHCTBOBAThH
10 3a/laHHBIM AJITOPUTMAaM, IMO3BOJISIOLIEH COBEPUIEHCTBOBATh HW3BECTHBIE U
KOHCTPYUpPOBaTh HOBbIE. OOBEKTHI MaTEMaTUUYECKUX YMO3aKIIFOUEHUH, MMPaBUIIa X
KOHCTPYUPOBAaHUS  PACKpbIBAIOT ~ MEXAaHU3M  JIOTHYECKUX  MOCTPOEHUH,
CIIOCOOCTBYIOT BhIpA0OTKE YMEHHM (HOpPMYIUpOBaTh, 00OCHOBHIBATH U JOKA3bIBAThH
CYXKJI€HHUSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBILIIIEHUE.

OOydeHne MareMaTHKe Kak BOBMOXKHOCTb Pa3BUTHSI Y OOYHarOIIUXCS TOYHOM,
panroHaIbHONU 1 MHGOPMATUBHON peun, yMEHUsI OTOUpaTh Hanbosee MoAXOIsIINe
S3BIKOBBIE, CUMBOJIMYECKHE, TpaduueCcKre CPeACTBa JIsi BHIPAKEHUS CYXKJICHUN U
HaIJISTHOTO UX NPEICTABICHUS.

OOmiee  3HAKOMCTBO € METOJaMHM  IO3HAHUS  JEHCTBUTENILHOCTH,
NpEICTaBICHUE O TpEeaMETe M METOIe MaTeMaTHKH, €r0 OTIHYUS OT METOOB
€CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSAX MPUMEHEHHUS MaTeMaTHKH
JUIS PEIICHUs HAyYHBIX W TPHUKIATHBIX 3a7ad KaK HEOOXOAMMBIA KOMIIOHEHT
oOLIEH KyIbTYpBHI.

N3yueHne maTeMaTUKH CIIOCOOCTBYET ICTETUUECKOMY BOCITMTAHUIO YEIOBEKA,
MMOHUMAHUIO KPacOThl U U3AIIECTBA MATEMAaTUYECKUX PACCYXKICHUMN, BOCIPUATHIO
reoMeTpU4ecKux GopM, YCBOCHHIO UACH CUMMETPHH.

[IpuopurerneiMu 1iensiMmu  oOyuenuss marematuke B 10 - 11 kjaccax Ha
0a30BOM YpOBHE SIBIISTFOTCSI:

dbopMuUpoBaHUE NEHTPATHHBIX MAaTEeMAaTUYECKUX TOHITHH (YUCIIO, BEIWYWHA,
reoMeTpuIecKast durypa, NepeMeHHas, BEPOSITHOCTb, dbyHKIHSN),
o0ecneunBarouX MPEEeMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTeMaTHYECKOIo
o0Opa3oBaHus 00yUYaIOUTUXCS;

MOJIBEICHUE OOYyYaroIuXCsl Ha JOCTYIIHOM JIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTUKU U OKPYKAIOIIETO MHUPA, NOHUMAaHUE MATEMATHUKU Kak
4acTH O0IIeH KyJIbTyphl 4eJIOBEUECTBA;

Pa3BUTHC HUHTCIUICKTYAJIbHBIX W TBOPYCCKHX CIIOCOOHOCTEH 06yqa}oumxc;1,



MO3HAaBaTEJIbHOMN AKTHUBHOCTH, HCCICAOBATCIIbCKUX YMGHHﬁ, KPUTUIHOCTHU
MBIIUJICHHA, UHTCPCCAa K U3YYCHHUIO MATCMATUKHU,

dbopmupoBanue GyHKIIMOHAIBHOW MaTEeMaTHYeCKOM TpaMOTHOCTH: YMEHUS
pacrno3HaBaTh MAaT€MaTHYECKHUE aCHEKThl B pEalbHbIX >KM3HEHHBIX CUTyallusiX U
OpU K3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMyIUpOBaTh WX Ha S3bIKE MaTEMaTHMKW M CO3/aBaTh
MaTeMaTH4eCKUe MOJENH, MPUMEHSITh OCBOCHHBIM MaTeMaTUYEeCKHU ammapar s
pelIeHns MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPHPETUPOBATH U OIICHUBATH
MOJIyYE€HHBIE PE3YIBTATHI.

OCHOBHBIMM JIMHUSIMU cofepkanus marematuky B 10 - 11 kimaccax sBusrorest:
"Uucna u Beruucienus", "Anredpa" ("AnreOpanueckue BeipaxkeHus", "YpaBHeHUs
u  HepaBeHcTBa'), "Hauama  wmaremarnueckoro anamumza", '"l'eomerpus"
("Teomerpuueckue ¢urypsl u ux cpoictBa", "M3MepeHHE TIe€OMETPUUECKUX
BenuunH"), "BepostHocTs U cratuctuka". ComepxarelbHble JTUHUN Pa3BUBAIOTCS
napajieIbHO, KaxKjas B COOTBETCTBUHM C COOCTBEHHOW JIOTMKOM, OJHAKO HE
HE3aBHCUMO OJHA OT JPYroi, a B TECHOM KOHTAaKTE€ W B3auMozeiictBum. HMx
O0OBENUHSIET JIOTHYECKasl COCTABIISIONIAs, TPAJAUIIMOHHO MPUCYIAs] MaTeMaTUKe U
MPOHU3BIBAIONIAS BCE MATEMaTUYECKUE KypChbl UM COJEpKATEIbHBIC JIMHUMU.
ChopmymupoBanHoe B DI'OC COO TpeboBanue '"BlIageHHE METOAAMHU
JIOKa3aTeIbCTB, aJNTOPUTMaMH pEIICHHs] 3aja4, YMeHue (opMyaupoBaTh
OTpEeIeNICHUsI, aKCUOMBI U TEOPEMbl, MPUMEHSTh UX, MPOBOAUTH JI0KA3aTEIbHbBIC
pacCcyXJeHusl B XOAE pEeILIeHUs 3a7ay’ OTHOCUTCA KO BCEM Y4YEOHBIM Kypcam, a
(dbopMHUpOBaHUE JOTUUECKUX YMEHUHN paclpeaensieTcsl o BceM rogaM oO0ydeHHs Ha
YpOBHE CpeIHero o01ero oopa3oBaHusl.

B coorBerctBuu ¢ ®I'OC COO wmaremaTuka SBISIETCS O00S3aTeIbHBIM
MpeAMETOM Ha JaHHOM YypoBHE oOpazoBanus. [IporpamMmoii mo mareMaTuKe
npenycMaTpuBaeTcs u3yueHrue yueOHoro npeameta "Maremaruka" B paMKax Tpex
y4eOHbIX KypcoB: "AnreOpa u Hayaiga mMaremaruueckoro ananuza', "Teomerpus",
"BepostHocTh u  craructuka'. dopMupoBaHHE ~ JIOTMUYECKHX  YMEHHM
OCYIIIECTBIISIETCS Ha TMPOTSKEHUH BCEX JIET 00yUeHHUs Ha YPOBHE CPEIHETO OOIIEeTOo
oOpa3oBaHus, a PJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEPIKAaHHME BCEX HA3BAHHBIX
BbIILIE YYEOHBIX KYPCOB.

OO6miee 4KMCIIO 9acoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs] mMaTemaruku - 340
gacoB: B 10 kmacce - 170 gacoB (5 wacoB B Henento), B 11 kimacce - 170 gacoB (5
4acoB B HEJIEIIIO).

Ilnanupyemble pe3yJjbTaTbl OCBOEHUSI NPOrpaMMbl MO MaTeMaTHKe
0a30BbIi YPOBEHb HA YPOBHE CPeIHEro 001ero oOpa3oBaHus.

B pesynbrare wusyueHuWss MareMaTMKH Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBanus y oOydaromierocsi OyayT chOpMHPOBAHBI CICAYIOIINE JIMYHOCTHBIC
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pE3YABTaThI:
1) rpa>kqaHCKOTO BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKONW MO3UIIMK 00YYaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHMCKOrO  OOIIecTBa,  MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLEayp TpakJaHCKOro oOIiecTBa (BBIOOPHI, OMPOCHl W APYroe), YMEHUE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBUUM C HX
GYHKITUSAMA U Ha3HAYCHUEM;

2) MaTpuoOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TI'pakTaHCKOM HIACHTUYHOCTH, YBaKCHHS K
MPONUIOMY M HACTOAILIEMY POCCHMCKONM MAaT€MAaTHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCHMCKUX MAaTEMATUKOB M POCCHUMCKOM MaTreMaTu4eCKOM IIKOJIBI,
WCIIOIB30BAHUE JTUX JOCTWIKEHUM B JIPYrUX HayKax, TEXHOJIOTHSX, cdepax
AKOHOMUKH,;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHHME JYXOBHBIX IIEHHOCTEH POCCHIMCKOro Hapojaa, chopMHUpPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, THYECKOTO TOBEICHUSA, CBA3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUM HayKu U JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OyAyIIEero;

4) 5CTETUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOLIEHHE K MUDY, BKJIIOYasg JCTETUKY MATEMATHYECKHUX
3aKOHOMEPHOCTEN, OObEKTOB, 3aJa4, pEUICHUH, PacCyXJAEeHUH, BOCIPUUMYUBOCTD
K MareMaTU4eCKUM acIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) puznueckoro BOCIUTAHMUS:

c(hOpMHPOBAaHHOCT, YMCHHSI TPUMEHATh MaTeMaTHYECKUE 3HAHUSA B
WHTEpecax 370POBOT0 M 6e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0POBOE MHUTAHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OT/bIXa, PeryasipHas Qu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHSATUAX CIIOPTUBHO-030POBUTEIBHON JAEATEILHOCTBIO;

6) TPyAOBOTO BOCITUTAHUSL:

TOTOBHOCTh K TpPYAY, OCO3HaHHE LIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznuuHbiM  chepam  mpodecCHOHANbHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccud U peanu30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIE IUJIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MareMarhuyeckoMy  oOpa3oBaHHIO U
caMOOOpa30BaHUI0 Ha TMPOTKEHWU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 3a/1a4 MaTeMaTUYeCKOU HaIllpaBlIeHHOCTH;

7) OKOJIOTHYCCKOI'O BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIbTYphl, TOHUMAHUE  BIMUSHUS
COLIMAJIBHO-PKOHOMHUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATILHOMN
Cpellbl, 0CO3HAHUE MI0OATBHOIO XapakTepa SKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TMPUMECHEHUE MaTEMaTUYECKUX 3HAHWN ISl pelIeHHs 3aaad B 00JacTu
OKpYXaIoIIel cpefbl, IJIAHUPOBAHHE IMIOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJICJICTBUAN I OKPY’KAIOIIEH CPEbI;

8) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKM W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYeCKOM HayKu Kak c(epbl YeIOBEYECKOW JEesTENbHOCTH, JTAlloB €€
pa3sBUTUA M 3HAYMMOCTU JUIS PAa3BUTUS UMBWIM3ALKHU, OBJAJCHUE SI3BIKOM
MareMaTUKU W MareMaTU4eCKOW KyJIbTYpOW KakK CpEACTBOM IIO3HAHWUS MHUPA,
TOTOBHOCTh OCYLIECTBJISATh MPOEKTHYK) M HCCIIEI0BATEIBbCKYO JEATEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

B pesynbrare wu3yueHHMs MaTeMaTHKA Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3zoBanusi y oOyuaromierocss OyayT chOpPMHpPOBAaHBI  IMO3HABATEIbHBIC
yYHUBEpCaIbHbIC YICOHBIC IEHCTBHS, KOMMYHUKAaTHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYISATHBHBIC YHHUBEpPCAJIbHBIE YyUYeOHBIC JCHCTBHUS, COBMECTHAs
NEeATETBHOCTD.

VY olyuatomierocs OyayT cHoOpMUpPOBaHBI CIAEAYIOIIUE 0a30BbIE JOTUUYECKUE
JIEHCTBUS KaK 9acTh MO3HABATEIILHBIX YHUBEPCATbHBIX YUCOHBIX JIEHCTBUIA:

BBISIBJISITH M XapaKTEPU30BaTh CYILICCTBEHHBIC MPU3HAKKM MAaTeMaTUYEeCKUX
OOBEKTOB, TOHATHUNA, OTHOUICHUH MEXAY TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpE/ICIICHUS] TIOHATUN, YCTAHABIUBATD CYIIECTBEHHBIN MPU3HAK KIIacCU(PUKAIUH,
OCHOBAHMS JJ1s 000OIICHHS M CPABHEHMSI, KPUTEPUHU TTPOBOAMMOTO aHAIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  TPEOOPaA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIbHBIC, CIUHUYHBIC, YACTHBIC U 00IIHE, YCITOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOPEUUS
B (akTax, JAaHHBIX, HAONIOMEHUSAX W YTBEPKACHUSIX, MpeiaraTh KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

AcJIaTb BBIBOAbI C HMCIIOJIB30BAHHMEM 3aKOHOB JIOTHUKH, JACAYKTHBHBIX H
HHAYKTUBHBIX YMO3aKJI}O‘{€HI/II>’I, YMOSaKHIOLICHI/Iﬁ 110 aHAJIOTUH,



MPOBOJIUTh CAMOCTOSITENILHO JI0KA3aTEIbCTBA MAaTEMaTUYECKUX YTBEPXKIACHUN
(mpsiMBbIEe ¥ OT IPOTUBHOTIO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOBL;

BBHIOMpaTh CHoco0 pemieHus ydeOHOW 3ajaud  (CpaBHMBATh HECKOJIbKO
BapHAHTOB PEUICHIUS, BRIOMPATh HarOOoIee TOAXOASAIINN C yIETOM CaMOCTOSITEIIEHO
BBIJICTICHHBIX KPUTEPHEB).

Y oOydaromerocss  Oynyr  chopMHpOBaHBI  clieAyomue — 0a30BbIC
UCCIIEJIOBATENIbCKUE JIEUCTBUA KaK YacTh TII03HABATENbHBIX YHUBEPCATBHBIX
y4€OHBIX JIEHCTBHIA:

MCIIOJIB30BAaTh BOIPOCHI KaK MCCIEIOBATEIbCKUII MHCTPYMEHT MO3HAHUA,
dopMynupoBaTb  BONPOCH,  (PUKCHpyIOLIME  MPOTHBOpPEYHE,  MIPOOJIEMY,
yCTaHaBIMBaTh HWCKOMOE W JIaHHOE€, (OPMUPOBATH THIIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UIINIO0, MHEHHE;

IMPOBOAUTL CaMOCTOATCIIBHO Cl'IJIaHI/IpOBaHHHﬁ OKCIICPUMCHT, HMCCIICIOBAHHUC
10 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTH4YeCKOIO O6’b€KTa, SABJICHHA, IIpOoLCCCa,
BBISIBICHUIO 3aBUCUMOCTEH MCIKIY O6’beKTaMI/I, ABJIICHHUAMMH, IIPOICCCaAMU,

CaMOCTOSTENIbHO (HOPMYIUpPOBaTh OOOOIIEHUS W BBIBOJABI IO pe3yibTaTam
MPOBEACHHOTO  HAONIONCHMS,  HWCCISAOBaHWSA, OICHHBaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yIbTaToB, BBIBOJIOB U 000OIICHHUIA;

IIPOrHO3HUPOBATHL BO3MOKHOC PAa3BUTHC IIPOLHCCCA, a TaAKKC BbIABUI'ATb
MMPCAIIOJIOKCHHA O €TI0 Pa3BUTHHU B HOBBIX YCJIOBUAX.

VY oOyuaronierocst OynyT copMuUpoBaHbl YMEHHsSI paboTaTh ¢ UH(pOpMAIUEi
KaK 9acTh IMO3HABATEIbHBIX YHUBEPCATBHBIX YUSOHBIX ACHCTBUMN:

BBISBJISITH IePUIUTHI UH(POPMAIIMU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsl pEIICHUS 3a/1a4U;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOUYHHUKOB Pa3jIMUHBIX THUIIOB, aHAJIM3UPOBATh,
CHUCTEMATH3UPOBAaTh M HHTEPIPETHPOBATh HMH(POPMAIUIO PA3JIMUYHBIX BHIOB H
dbopM IpeicTaBICHUS;

CTPYKTypHUpOBaTh HH(POPMAIIMIO, TPEACTABIATh €€ B Pa3IUYHbIX (Popmax,
WJUTIOCTPUPOBATH TpadudIeCKH;

OLICHUBATH HAJIE)KHOCTD uH(bOopMaIH 1o CaMOCTOSITEIIHO
c(hOopMyTHPOBAHHBIM KPUTEPHUSIM.

VY oOyuaromerocst OymyT copMUpOBaHBI yMEHHsI OOIIECHHUS KaK 4YacTh
KOMMYHUKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUI:



BOCIIPUHUMATh U (HOPMYIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMHU U
HEJSIMU  OOILEHUS, SICHO, TOYHO, IPAMOTHO BBbIpa)kaTb CBOIO TOYKY 3pEHUS B
YCTHBIX U NMCBMEHHBIX TEKCTaxX, JaBarb IOSACHEHUs II0 XOAY PELICHMs 3alaud,
KOMMEHTHUPOBATh ITOJIyYEHHBIN PE3YJIbTaT;

B Xo7e OOCYXXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBb,
npoOyiieMbl, pelaeMoi 3a7ayd, BBICKA3bIBaTh HJIEHU, HAIECJICHHbIE Ha IIOHMCK
pelIeHus, COMOCTABIATh CBOM CYXKJICHUS C CYXICHHSIMHU APYTUX YYaCTHUKOB
auajora, OOHApy>KUBAaTh PAa3jIM4Me U CXOACTBO IMO3UIIUNA, B KOPPEKTHOU ¢opme
dbopMynHpoOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEACTABIATh PE3YJAbTAThl PELUICHUS 3aJa4d, SKCIEPUMEHTA, UCCIEAOBAHUS,
IIPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (OpMAT BBICTYIUIEHHS C YYE€TOM 3ajay
MPE3EHTALNN U 0COOCHHOCTEN ayIUTOPUH.

VY oOyuaromerocss OynyT c)OpPMUpPOBAHBI YMEHHS CaMOOpPTaHU3aAlMU Kak
YacTh PETYISTUBHBIX YHUBEPCAJIbHBIX YU€OHBIX JIEHCTBUIA:

COCTaBJIATH IUIaH, AJITOPUTM PEIICHUs 3a]a4d, BEIOMPATh CIIOCOO perieHus ¢
Y4E€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3BMOKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4EeTOM HOBOM HH(OpMAIUH.

VY obyuaromierocst OymyT chOpMHUpPOBAHBI YMEHHS CAMOKOHTPOJIS KaK 4acThb
PETYIATUBHBIX YHUBEPCAIBHBIX YICOHBIX JICUCTBUI:

BJIaJCTh  HAaBbIKAMH  IIO3HABATEIbHOM  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJECTh
crocobaMu CaMOTPOBEPKH, CAaMOKOHTPOJISL TMpollecca M pe3yibrara pelIeHHs
MaTeMaTU4CCKOM 3a/1auM;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEUIEHUN 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJIEHHBIX OIKUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTara U U yCIOBUAM, OOBSCHATH TPUYUHBI
JOCTH)KCHHSI UM HEIOCTUKEHUSI PE3YJIbTATOB JEATEILHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

VY oOyuatomerocst OynyT chopMUpOBaHbI YMEHHSI COBMECTHOM JEATETLHOCTH:

MOHUMATh W WCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYyaIbHOU
paboThl TpU peHieHHH YYeOHBIX 3ajad, MNPUHUMATh IIeJIb COBMECTHOU
NEATEeTLHOCTH, TUIAHUPOBATh OPTAHMU3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisTh
BUJIBI Pa0OT, I0rOBapyBaThCs, 00CYXKAaTh MPOIIECC U Pe3yNIbTaT padoThl, 00001IaTh
MHEHUS HECKOIBKUX JIFONIEH;



y4acTBOBaTh B IpyHHOBBIX (opmax paboThl (0OCyxaeHus, oOMEH MHEHUH,
""MO3TOBBIE IITYPMbI" U UHBIE), BBITIOIHATH CBOIO YacTh pabOThl U KOOPIAUHHPOBATH
CBOU JCWCTBUS C IPYTMMHU WIEHAMH KOMaH/Ibl, OI[CHUBATh KaYE€CTBO CBOETO BKJIA/a
B OOmUH MPOAYKT 1O KpPUTEpUsM, CGHOPMYIUPOBAHHBIM  Y4aCTHHUKAMHU
B3aMMOJICHCTBUSI.

[IpenMeTHbIE pe3ynbTaTbl OCBOCHUSI IPOTPAMMBI IO MaTeMaTUKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpEeIHEro oOLero oOpa3oBaHUS NPEACTABICHbI MO TrojiaM
OoOy4eHHs] B paMKax OTIEJbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOUIMX pa3aeiax
IIPOTPaMMBI I10 MAaTEMATHUKE.

PaGouass mporpamma y4eOHOro Kypca «Auaredpa HM Havaja
MATeMATH4YeCKOr0 aHaJIu3a» 0a30BOro ypoBHs i odydawmmxes 10 -11
KJIacCOB  pa3paboraHa Ha  ocHOBe DenepaisbHOr0  TroCydapCTBEHHOTO
o0pa3oBaTEIBLHOIO CTAaHAApTa CpelHero oOiiero oOpa3oBaHUsS, C Y4YETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUM, NPEIBABISIEMBIX K MaTEMaTHYECKOMY
o0pa30BaHMIO, U TPAAULIMKA POCCUICKOTO 0OpazoBaHus. Peanusauus mporpaMMel
o0ecreynBaeT OBJIAJICHUE KIHOYEBBIMU KOMIIETEHIMSIMHU, COCTABIISIIOLIUMU OCHOBY
JUISL ~ CaMOpa3BUTUSl W HEOpPEpbIBHOTO  0Opa3oBaHMs,  LIEITOCTHOCTH
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M I[O3HABATEJBbHOIO Pa3BUTHUS JIUYHOCTH
oOydJarommxcs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalu3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYMMbIX B MPOrpaMMe CTapllied IIKOJIbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluxcsl Ha YpPOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB HUH(MOpPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHaIu3a 3aKJIaJIbIBAET OCHOBY JIJIS
YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BATh MX B MOBCEIHEBHOW KU3HU. B TO)e BpeMsl OBIIaicHUE
a0CTpPaKTHBIMM M JIOTMUYECKHM CTPOTMMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIb30BaTh 0000IIEHNE U KOHKPETU3alMI0, adCTparupoBaHue u



aHaJIOTHI0, OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIUIeHHE. B xone uzyueHus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHalv3a B CTapuied IIKOJEe Yydalluecs
IIOJIyYalOT HOBBIM ONBIT PEIIEHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIBHOTO
MIOCTPOCHUSI MAaTeMaTUYECKHX MOJEJIEH pealbHbIX CUTyallMii M WHTEpHpEeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE K B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIMA
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuall, COCOOCTBYIOMIUNA (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesTeIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOIOJKUTEIbHON
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIo
aHaJIM3a JISKUT JEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyaja MaTeMaTUYECKOrO aHAJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUN: «Uucna W BBIYUCICHUD,
«Dynkuun  u - rpadpukn», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTU4YECKOro aHanusa», «MHo)ecTBa U JIOTMKa». DBce OCHOBHbBIE
COAEPKATEIbHO-METOAUYECKNE JIMHUM H3Yy4arOTCSd Ha MPOTSHKEHUU [JIBYX JIET
oOydeHHMs B CTapllel IIKOJIe, €CTECTBEHHO AOMOIHSISA IPYr Apyra M MOCTEHNEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pazaenaMu. J[aHHBIM Kypc  SBISETCA
UHTETPaTUBHBIM, IOCKOJIBKY OOBEIMHSAET B ce0€ COJEep)KaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUINH: aJiredpa, TPUTOHOMETPHUSI, MAaTeMaTHUYECKUN aHAJIN3,
Teopusi MHOkecTB U Jp. [lo Mepe Toro kak ywariuecs OBIaZeBalOT BcE Oosee
HIMPOKUM MATEMAaTHYECKUM ammnapaTroM, y HUX MOCIeI0BaTeNbHO (hOpMUpPYETCS U
COBEPUIEHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJYyYCHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOTO aHAJIU3ay, JJIsl PEIICHUsI CaMOCTOSITEIHHO CHOPMYITHUPOBAHHON
MaTeMaTUYECKOW 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYYEHHBINA PE3YIIBTAT.

CopnepxkaTenpbHO-MeTOANYECKas JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpoOBaHUE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmiedl mkoige oco0oe BHUMAaHUE YIEISIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYMCIHUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pAllMOHATIBHO BBITIOJHATh JCHUCTBUS C HUMH, J€JIaTh IPUKUIKY, OILECHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJIHCHUS JIEWCTBHM C YWCIAMH, 3allMCAaHHBIMA B CTaHAAPTHON Qopme,
WCMOJIb30BaHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CJIOBBIX BbIPAXKEHHUM.



JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHWU BCErO
oOyueHusi B CTaplield IIKOJE, IOCKOJbKY B KaXJOM paslieie MpOorpaMMbI
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3anad. OOyvaromuecs OBIAJE€BAIOT
pa3IMYHBIMM METOJAMHU PEIICHHS LEJbIX, PALHOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
(GYHKIUI ¢ TOMONIBIO MPOU3BOIHOM, PEIICHUH MPUKIAJAHBIX 337ad U 33734 Ha
HaxXOXXJEHUE HauOONBIIMX U HAUMEHbIIMX 3HadeHuW Qyukuu. JlanHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (POpMUpOBaHHE YMEHHI
BBINIOJIHATh pacy€Thl Mo ¢GopmyrnaMm, MpeoOpa3oBaHUsl IENbIX, PalUOHATIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTeNeHu W Jiorapudmbl. brarogaps u3ydeHUI0 anredpandecKkoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
a0CTpaKTHOTO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBBIKA JI€TyKTUBHBIX
paccyxJIeHuid, paboTbl C  CHMBOJBHBIMM  (oOpMaMu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
MEPEIIETAETCS C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
IIOCJIE0BATENBLHOCTD U3Yy4YCHUS Marepuala. N3yuenue CTEIIEHHOMU,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKAM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMA BEITMYMHAMH, HCCIEIOBATh TMOJyYEHHbIE (PYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepaTeIbHON JIMHUU HalleJieH Ha pa3BUTHE YMEHUN
Y HABBIKOB, IMO3BOJSIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuuHOi (opMme: aHaTUTUYECKOM, rpaduueckoil u cioBecHoi. Ero mszyudenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHUs «Havama mMaTreMaTM4ecKkoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKUX, TaK W NPUKJIAIHBIX 3a/1ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEIOBATh U
CTpoUTh Tpa@uku GYHKIUH, ONpeneNnsTb WX HAuOOJNbIINE M HaWMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHHusl TmpoueccoB. JlaHHas colepxkKaTenbHas JUHUSA OTKPBIBAET HOBBIC



BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENEH peanbHbIX CHUTyaluH,
HaXOXKJIEHUSl HAWIy4dlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLHMAIBHO-
HPKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOIO U KPEaTUBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HcKyccTtBe. OOydaromuecss y3HAIOT O
BBIIAIOLIMXCSl PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpaXx.

CopnepxarenpHO-MeTOIMYeCKas JINHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IOCBSIIEHA  DJIEMEHTAaM  TEOPUM  MHOXKECTB. T€0peTMKO-MHOKECTBEHHBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH U MpPEaararoT
HanOoJiee YHUBEPCAIbHBIN SA3bIK, OOBEAUHSIOMMN BCE pa3/ieiibl MAaTEMAaTUKUA U €€
NPWIOKEHUN, OHU CBS3BIBAIOT Pa3Hble MATEMaTUYECKUE AUCLUIUIMHBI B €IMHOE
nenoe. 11o3ToMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPQKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa M Havajlla MaTeMaTHYECKOrO AaHAIIA3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTH4YECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(opMUPOBATH HABBIKW MMOCTPOCHUS MOJIENIEN pealIbHbIX CUTYallUi, UCCIIETOBaHMS
TUX MOJENIel C MOMOINIbIO amnmapara aiareOpbl ¥ MareMaTHYeCcKOro aHaiu3a U
WHTEPHPETALNUN TOJYUYECHHBIX Pe3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIN
U3 pa3/iesioB IIPOrpamMMBl, IIOCKOJIBKY BECh MAaTEPHAI Kypca HIMPOKO HUCIIOIb3YETCS
JUISL peIeHus] IPUKIIAAHBIX 3a1ad. [Ipu penieHun peabHbIX MPAKTHYECKUX 3a4ad
yyanecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJB30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCeX TeM Kypca «Anredpa v Havaia
MaTEMaTUYECKOIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM mutaHe Ha M3ydYeHHE Kypca ajreOpbl M Haydajl MaTeMaTH4YeCKOIo
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Heemo B 11 kmacce, Bcero 3a Ba rona ooydenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BBIYACICHHN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb ~ HaTypaJbHOW  creneHd.  JleiicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUH.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHuM QyHkuuu. Hynmm QyHkumm.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuronoMmerpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CymMma 0€CKOHEUHO YOBIBAIOIICH reOMeTpUUYeCKOM
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammnapara Jyisi OMUCaHUsl pealbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHU.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknun. [IpomMexyTkum  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI GyHKuud. Haunbonbliee 1 HavMeHblliee
3HaueHHe (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Havana maTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  QU3NUECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanboJpIIero 1 HaMMEHbIIETro 3Ha4eHHUs (QYHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuid W (Qusmyeckuid cmbici. Bwruncnenue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOINEeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JAEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIleKTaM pa3JIMuHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaMm  MPO(EeCcCHOHATBHOW  JACSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAaHMEM TIJ00aJBbHOTO XapakTepa 3KOJOTHYECKHX MpoldiieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUN MEXAY MOHATUAMH, (HOPMYIHPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl pEILEHHUs 3a1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATh HaJEXKHOCTD uH(pOopMaIuu o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIENSIMU OOIICHHUS; CHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npoO0JIeMBbI, pelIaeMoil 3a/1a4u, BbICKa3bIBaTh UAECH, HAIICJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pPEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CykIeHUs, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3yJbTara pelieHus MaTeMaTUYeCKOM 3a7auu;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JIOJDKHO OOecrneuuBaTh JOCTHXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonuate  apudmernyeckue — omnepanud € pAalUMOHAIBHBIMH U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopMa 3ammcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HATypaJlbHOM CTEIEHHU;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJBLHOTO YIJla Yyepe3 0OpaTHbIE TPUTOHOMETPHUUECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUM W pellaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmneprpoBaTh MOHATUAMH: (PYHKLMS, CIIOCOOBI 3a1aHusl (QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 1715 pellieHUs] ypaBHEHUH.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peajbHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOKECTBO, ONEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJia 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JorapudM UYHCIA, NECITHYHBIE W HATypaJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKallUX JIOrapu(MBbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEIICHHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (yHKUMHM, HaubOoiblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Ul PELICHUS YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX AUCUUIUIMH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIC COIUAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.

PabGouass mporpamma yueOHoro kypca «I['eomerpus» 0a30BOro ypoBHA
aas odoyuaromuxcsi 10 —11 kiaaccoB paspaborana Ha ocHoBe dDenepanbHOTO
roCyapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHAapTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WU TPAJUIUNA POCCUHUCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpamMmbl 00ecTieunBaeT OBIAJEHNUE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIFOIIIMMU OCHOBY IS CaMOPa3BUTHs M HENPEPBHIBHOIO 00Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH O0YyYarOmMnXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUUYECKOW 3HAYMMOCTBIO METaIllpPEeIMETHBIX U
OpEeIMETHBIX PE3yJIbTaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpoBaHUS (YHKIMOHAIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTruX y4eOHbIX AMCHMILUIMH. PazBuTre y oOydaroumuxcs
IPaBUIBHBIX NPEACTABICHUN O CYIIHOCTH W IPOUCXOXKIECHHH IE€OMETPUYECKHX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHUs, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXHOCTh M3YyYEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUpPYEMOE MpPU HU3YYEHHH OOYYarOIIUMUCS
NOHATUIUHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUS TeOMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AeATENbHOCTH 4YesoBeka. OpHeHTalusl 4YelOBEKa BO BPEMEHH U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUIbl Y4YEOHOH U TPYAOBOM JESITEIBHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaKHBIX KAadyecTB, MOITOMY aKTyajbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIbHOCTH 10 MHOTUM HAIPABICHUSIM.
[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  0OecrieueHHEe  BO3MOXKHOCTH  MPUOOpETEeHUus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBHIA,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCS CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUI
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUHM ¢ HEOOXOAWUMBIE [JIi JKM3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3yYHUTh T€OMETpPHUIO OoJee
rIyOOKO, €ClIi B JaJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMX B MPOPECCUOHAITBHON JEATEIHHOCTH.
JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (opMupoBaHuEe mNpEACTaBICHUS O TEOMETPHUM KaK dYacTH MHPOBOKH
KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJax BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, ITO3BOJISIONMINX ONKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPY>KAIOIIETO MUPa;

e (opMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOACIIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lad Ha MOCTPOCHUS HAa MU300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ad;

dbopMHupoBaHHEe yYMEHUS TPOBOJUTH HECIOXKHBIE JOKa3aTelIbHbBIE



pacCykJeHUsT B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPaKTUYECKUM COAEPKaHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS,

e (opmupoBanue (byHKIIMOHATBEHOM TPaMOTHOCTH, peNeBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opmMynupoBaTh HMX Ha S3bIKe
T€OMETPUHU U CO3JaBaTh Fr€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUI ammapar i PelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENTHEHONM OCOOCHHOCTHIO MPOTpPaMMBbI SBIISIETCSI BKIIOYEHUE B KYPC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YpOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYCHUIO MPEIMETA.

[IpeanouteHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPHHM IMPOBOAUTCA 3a CUET pElIeHUs 3aJad Ha
CO37aHMEe  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEPUPOBAHHE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HarIsiAHOCTH, MBICJIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJICPHKAHUS.

OcHoBHbBIE copepkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BekTopsl U KOOPAUHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacrmpesensercs He TOJBKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUYECKUMHU
MOHATUSIMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEILHO M MOCTYNATENbHO, C
COOJTI0/IEHNEM TPHUHIIAIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX NPEICTaBICHUN OOYydYaIoOIIUXCs, PACIIUPSS U
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpuun oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMeECs,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpPSAMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIC MIPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPAaHHOIO  yIJia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMOYTOJIBHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yronue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyrompHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOr0 OONIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITETbHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHKE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  NEATENBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHHM BCEH JXKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMAIbHO-PKOHOMUYICCKUX TPOIIECCOB Ha COCTOSIHHE NMPUPOIHONW M COIMATBHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS L[MBHJIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O0OBEKTOB, TOHATHH, OTHOIICHWUH MEXAYy MOHATHUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTENbHbIE W OTpULIATEIbHBIE, €AWHUYHBIC, YaCTHbIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHMIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U ISl pEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpauecK;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pe3yNbTaTbl  pEUIeHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CykAeHHS, 0OMEH MHEHUI,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTUIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€W M YCJIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX NPU PELICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYIPAHHBIA yroJ, TpaHd ABYTPAaHHOTO Yrija,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NUpaMuia; MpU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh NOHATUAMHU: CEKYILas MIIOCKOCTh, CECYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSAMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh reomeTpuyeckue (HaKkThl Ui PEUIEHHS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONM TMPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEIMYHH.
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OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUS MEXIY IUIOIMAISIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpalllCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOpPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anmapara aareOpsl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



PaGouasi mporpamma y4eOHOro Kkypca «BeposiTHOCTH M CTATHCTHKA)
0a3oBoro ypoBHs misi obyuarommxcs 10 —11 kmaccoB pa3zpaboTaHa Ha OCHOBE
denepanbHOrO  rocylapcTBEHHOTO  00pa30BaTENIbHOTO  CTaHIApPTa  CPEIHETro
obmero oOpa3oBaHusi, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NpeIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuszauus nporpamMmbl oOecriedMBaeT OBJIAJIEHUE KITIOUEBBIMU
KOMIETCHIIMSIMH, COCTABJIAIOIIMMUA OCHOBY JAJII CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3zoBaHUsl, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS TUYHOCTU O0YYArOIIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiTHOCT M CcTaTUCTUKa» 0a30BOTO YPOBHSI SIBISIETCS
MPOJOJKEHUEM U Pa3BUTHEM OJJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadeH uisi GpopMUpoBaHHUS Yy OOyHaroIIMXcs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUH BEPOSITHOCTEH KaK
MaTeMaTUYECKOr0 MHCTPYMEHTA JUIsl U3YUYECHUSI CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu n3yueHunm Kypca oOOramaroTCs NPEICTABICHUS Yy4YalluXcs O
METOJIaX UCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBAETCS MOHUMAaHNE 3HAYUMOCTHU
U OOIIHOCTH MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

CopeprkaHue Kypca HampaBJ€HO Ha 3aKpeIUIeHUE 3HAHUM, MOJYYEHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJBI M HA PA3BUTHE IMPEACTABICHUN O CIyYalHBIX
BEJIMUYMHAX M B3aHUMOCBA3SX MEXKJIY HUMH Ha BAXKHBIX IPUMEPAX, CHOKETbI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOIIETO MUPA.

B cooTBeTcTBMM € yKa3aHHBIMU LENSIMA B CTPYKType ydeOHOTo Kypca
«BeposiTHOCTh M CTaTUCTUKa» CpeaHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJIEJICHbI
CIEAYIOIINE OCHOBHBIE cojiepkKaTeabHble JMHUU: «ChoydailHble COOBITHS U
BEpPOSTHOCTHY, «CiydaiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyro 4acth Kypca 3aHMMaeT HM3Y4€HUE TE€OMETPUUYECKOTO U
OMHOMUATLHOTO PACHPEICIICHUN U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU
— MOKa3aTeJIbHBIM U HOPMAJIbHBIM PacCTpeIeICHUSIMHU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOW 151 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEXy 3HAUYCHHUSIMU CIIYYalHBIX BEJUYHMH, a TAaK)Ke dTa JIMHHUS HEOOXOJIMMa Kak
0aza sl W3ydyeHMs] 3aKOHAa OoJbIIMX YHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJE U OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO
dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEiaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJIBHBIM MCITOJIb30BAaHUEM MaTeMaTUYeCKOro (popmann3ma.



Tembl, CBSI3aHHbIE C  HENPEPBIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHUMaHHE IIKOJBHUKOB HA OINWCAHUU M H3YYCHHH CIyYJailHBIX
SIBICHUI C MOMOIIBI0 HEMPEpPBHIBHBIX (QYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpeieeHusIM, MPH 3TOM MpPearosaracTcs
O3HAKOMHUTENIFHOE H3yueHHEe Marepuaiga 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenune kypca «BeposTHOCTP W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHE KAXKIOT0 rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.

COAEPKXAHUE YYEBHOI O KYPCA
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[IpeacraBineHne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. CpenHee
apu(pMeTuyecKoe, MeIHaHa, HauOoJIbllleeé W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JTUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHCIOBBIX HA0OPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U Cy4YallHble COOBITUS. DJIEMEHTAPHBIE
coObITHs (MCX0Jbl). BeposITHOCTH ClydaitHOTO COOBITHSA. BauM30CTh Y4acTOTHI M
BEPOATHOCTH  coObITUH.  CrnywailiHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAapHBIMU  COOBITUSMU.  BeposTHOCTM  cOOBITUH B OmbBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSATHOCTEM.

YcnoBHasg BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEW. JlepeBo cirydyailHOro
sKkcriepuMenTa. @opMmyia moaHoM BeposiTHOCTH. HezaBucumbie coOBITHS.

KomMOunatopaoe npaBuino ymHoxkenus. [lepectranoBku u ¢akropuan. Yucmo
couetanuil. Tpeyronbuuk [lackana. @opmyna Ounoma HeroToHa.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Ceprsi HE3aBUCHMBIX HCHOBITAHUMM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.
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UucnoBble  XapaKTEPUCTHKHA  CIIYYaWHBIX  BEJIMYMH: MaTEMAaTUYECKOE
OXXHUJAHUE, JHUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. lIpumMepsl mnpuUMeHeHUs
MaTEeMaTHYECKOTO OXHMIAHUSA, B TOM YHCJC B 3aJadaxX W3 MOBCEIHEBHOM >KM3HM.
MaremaTudeckoe OXXujgaHue OMHAPHOM CIydaliHOM BeIMYMHBI. MareMmaTH4ecKoe
OXXMJAHUE CYMMBI CIy4alHBIX BEJIMYMH. MaTreMaTH4ecKoe OXKUJIAHUE U
JIMCTIEPCUSI TEOMETPUUECKOTO U OMHOMHUAJILHOTO pacIpe/ieeHUH.

3akoH OOJBIIUX 4YHCE M €ro pojib B HayKe, IPUPOJAE U OOIIECTBE.
Br160pOoYHBIN METO/T HCCIIEAOBAHU.

[IpuMepbl HENpPEpBIBHBIX CIy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHud. 3agauu, NpUBOJAIINE K HOpPMAIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIBHOM PacCIpeACICHUU.

IHJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO TpeameTa
«MaremaTnka» XapakTepU3yHTCs:

I'paknanckoe BoClIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUUA O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
poLenyp TpaXIaHCKOTro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHHEM
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSMU 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCHICKON TPakTaHCKOW UJICHTUYHOCTH, YBAKECHUS K
MPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, cdepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

Cc(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTHYCCKOTO  IOBEACHUS,

CBSI3aHHOTO C MPAKTUYECKUM NPUMEHCHUEM JOCTKCHUN HAYKH U JACATCIBHOCTHIO

y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWYUBOTO OYyIIIETO.
JcTeTHYECKOE BOCIIUTAHHE:



ACTETUYECKUM OTHOLIEHHWEM K MHPY, BKJIKOYAs ICTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peLIeHnH, pacCyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.
Dusnyeckoe BOCIIUTAHUE:
cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpecax 30pOBOTO M 6€30MacHOro 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (310pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOIIOOHUS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CIHOCOOHOCTBIO K MaTeMaTUYeCKoMy OOpa3OBaHHUI0O U
caM000pa30BaHNI0 HA TMPOTSHKEHUU BCEH JKW3HH; TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYpbl, TOHUMAHHEM BIIASHHSI
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX TMpooJieM;
OpUEHTallel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIS pelieHus 3aaad B
0o0JaCTH  OKpY’XKarollel cpeapl, IUTAaHUPOBAHMUSI TOCTYNMKOB U OLIGHKH HX
BO3MOYKHBIX TTOCJICICTBHM JJISI OKPYKAIOIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKON JCATEIBHOCTH, STaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IMBUIN3AINW, OBJIAJCHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATeIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«MaremaTuka» XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU PE2YIAMUSHLIMU OCUCTNEUIMU.



1)

YHueepcaﬂbeze nosnaeameéeljibHble Oedcmeuﬂ, obecnequsarom

Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (oceoenue
Memo008  NO3HAHUA  OKpYHCaAlowe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue geiicTBHA:

BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
ONpEJeICHUs]  MOHSATUN; YCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanyy, OCHOBaHUA JUIsi OOOOIICHUS M CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;

BOCIIpUHUMATh, (QopMyaupoBaTb HW  MPeoOpPa3OBbIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh  KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHH M, YMO3aKIIIOUSHHH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOATENLHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MMPOTHBHOTO), BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS Y BBIBOJIBL;

BBIOMpATh CrOcOo0 perieHuss yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB peEIleHUs, BBIOMpaTh Haubojee NOAXOAANUMNH C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, MpoOsIemy,
yCTaHAaBIWBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO TTO3UIINIO, MHCHHUE;

IPOBOUTD CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
O0BEeKTa, SIBICHUSA, TIPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, TPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIUPOBATH 0000IIEHUS U BBIBOJBI 110 pe3yJibTaTaM
NPOBEAEHHOTO HAOMIONEHUs, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;



MMPOTHO3UPOBATH BO3MOKHOC pPa3BUTUC IIPOLECCCA, a TAKKE BbIABUT'ATH
MMPCAIIOJIOKCHHA O €TI0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ nunopmanmeii:

2)

BBISIBIIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISI PELICHHUS 33/1a4K;
BBEIOMpAaTh  WMHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM IPEACTABICHHUS,
CTPYKTYpPHUpPOBaTh UH(OpPMAIIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJIEKHOCTh uHpopMaru 1o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus,  00ecneyugarom

choOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBAaTh CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU M LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 110
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI IO CYIECTBY 00CYKIAEMON TEMBI,
poOJIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MTOUCK
pEelIeHUs; COMOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3iMyMe U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUd  3aJadyd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHuvecTBO:

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHIUBUTyaJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a1a4; IPUHUMAThH 11CJTh
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, T0rOBapUBaThLCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOJHITH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMU UI€HAMHU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/layu, BIOUpaTh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHOM pediieKcu Kak OCO3HaHUS
COBEpILIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
BIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTara peleHus MaTeMaTUIeCKOM 3a/1auu;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JICSITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BBISBIICHHBIX TPY/THOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JIOCTHXKEHUS WIM HEIOCTIKECHUS PE3yJIbTaTOB ACATEIbHOCTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHee  apudmerhyeckoe,  MeIHUaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSMU: CIyYalHBIM SKCIIEPUMEHT (OIBIT) U CIIydailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTapHBIM HMCXOJ) CIy4ailHOTO OIbITa;
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CITyYallHBIMU COOBITUSIMU,
HaXxOJWTh W CPaBHUBATh BEPOSTHOCTU COOBITUH B HU3YUYEHHBIX CIyYalHBIX
HKCIEPUMEHTAX.

Haxonute u ¢opMynmupoBaTh COOBITHUS: TIEpeceueHne U OOBEIMHECHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXHOE  JAHHOMY  COOBITHIO;
MOJIb30BAThCS AUAarpaMmaMu Oijepa u GopMyIsioN CII0KEHHUs] BEpPOSTHOCTEH Mpu
pelieHny 3aaad.

OnepupoBath MOHATUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIC COOBITHUS,
HaxOJUTh BEPOATHOCTH C MOMOIIBIO MPAaBWIA YMHOXKEHUS, C TOMOUIBIO JepeBa
CJIy4alHOTO OIIBITA.

[TpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NP PEILICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABUCUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJada; HaXOAUTh BEPOATHOCTH COOBITHI B CEpUHU



HE3aBHCHUMBIX MCIIBITAHUN 10 IEPBOTO YCIeXa; HAaXOAUTh BEPOSTHOCTU COOBITHI B
CEpHUU UCIBITaHUN bepryun.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IUarpaMmMa pacIpeiesICHus.

11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUH  CIy4yalHOM  BEJIMYMHBI IO
pacCIpeeIeHUIO WX C IIOMOIIBIO JUATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOIUTH IPUMEPBHI,
KaK IMPUMEHSETCS MaTEeMaTU4YECKOE OXXKHUIAHUE CIIyYaWHOW BEIWYMHBI HAXOIUTH
MAaTEMATUYECKOE OKUAAHUE M0 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTs npeacTaBiIeHre 0 HOPMAIbHOM PAacIpeacIICHUN.



TEMATHYECKOE IINTAHUPOBAHMUE «AJuiredpa u Hayajia MaTeMaTHYeCKOI0 aHAJIHU32)
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTENBHBIX YHrcell. ParimonanbpHbIe 14 1 bubmorexa LOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETIeHN. 18 1 Bbu6mmoteka [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nn. TpUrOHOMETPHUUECKIE 22 1 bubmorexa LHOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa LOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn T pI/II‘OHOMeT(bIZLII{CCIII(I/IC 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero mpiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [IOK
P i https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

TEMATHYECKOE IINTAHUPOBAHMUE «I'eomeTrpusi»

10 KUIACC
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (UU(pOBbHIE)
n/m | TeM NPOrpaMmbl KounyecTBo 4yacoB o0pa3oBaTejibHbIE pecypchbl
KonTpoibHble
Bcero IpakTnyeckune padoThl
padoThI
bubmuorexa [JOK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edso00.ru/1c209e37
[IpsiMBbIE U TUIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenpHOCTH OPSIMBIX U https://m.edso0.ru/1c209e37
IJIOCKOCTEM
3 [leprnieHIUKYISPHOCTD MPSIMBIX 12 bubnuoreka [IOK
U IJIOCKOCTEN https://m.edso00.ru/1c209e37
4 VYriel MeXAY IPSIMBIMU U 10 1 bubnuoreka [IOK
IJIOCKOCTSIMU https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
° MuororparHiKit 1 1 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
6 OOBEMEI MHOTOrpaHHHKOB o L https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [IOK
pACCTOSIHUS U YTJIbI https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC
DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TeM
n/n KosmuecTBo yacos oOpa3oBaTe/ibHbIE
NPOrpamMmbl
pecypcbl
K I
Beero OHTPOJIbHbIE pPaKTH4YecKHe
padoThI padoThI
bubmnoreka IIOK
Tena Bpamieris 12 https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK
O0bemst Ten > 1 https://m.edsoo.ru/1c209e37
BexTops!l 1 KOOpAMHATHI bubnmnorexka LHOK
10 1
B IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
[ToBTOpEHME,
060G LICHIE 7 1 bubmuotexa [JOK
R ’ . https://m.eds00.ru/1c209e37
cucreMarui3anus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

TEMATHYECKOE INTAHUPOBAHHUE
«BeposATHOCTDL M CTATHCTHKA»

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM uudpoBbIe
Ne n/m P Kourposbnbie IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsI
pecypchl
IIpencraBnenue JaHHBIX U ONUCATENIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiryyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZITII)I c aBHOB03MO)KH}I;IMI/I 3 1 bubmmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEU https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSITHOCTb, IEPEBO
CJIy4aifHOTO OIbITa, GOpMyJia HOTHON 6 bubnuorexa LIOK
i » DOPMY . https://m.edso00.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
DIEMEHTI KOMOMHATOPHIH 4 https://m.edsoo.ru/e0b7b0f1
Cepun nocae0BaTENbHBIX UCIIBITAHUH 3 1 bubmorexa [TOK
P A https://m.edsoo.ru/e0b7b0f1
Crny4aiinple BEIUYHUHEI U PacIIpeaesIeHus 6 bubmorexa HOK
i pactipen https://m.edsoo.ru/e0b7b0f1
. bubnmoreka [JOK
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 5 2 htts://m.edsoo.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MaremaTH4ecKO€e OKHUIAHUE CIYyYalHON 4 bubnnoreka HOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucniepcrs U CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3aKoH GostbLmX ncen 3 1 https://m.edsoo.ru/5fbc5dcl
HenpepsiBHbIE ciyyaliHbIE BETMYUHbI bubnuorexa [JOK
4 2
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMBIILHOE pacTipeReieii https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 06061IeHNE 1 bubnnorexka [JOK
6 . 19 2
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbcsdcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

HOYPOYHOE IINTAHUPOBAHHUE «Aiaredopa 1 Hayajia MATEeMaTHYECKOI'0 AHAJINU32)»

10 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
T
u/n eMa ypoka Beero KogITpo.m)m,Ie HpﬁaKTI/I‘IeCKI/Ie WiyueHus:  0GDPA3OBATENBHbIC
padoTbI padoThbI pecypebi
MHokecTBO, ornepanuu Ha,
1 MHO)KGCTBah;IH I[ia]; aMMIf[I 1 bubmnorexa [IOK
. ’ p https://m.edsoo.ru/746d5dce
Oitnepa—Benna
PannonaneHble yncia.
5 OOBIKHOBEHHBIC U JICCITUIHBIC 1 bubnunoreka LIOK
JpOOH, TIPOLIEHTHI, OCCKOHCYHBIC https://m.edsoo.ru/be888093
NEePUOANYECKHE TPOOH
ApudmeTndeckue oneparuu C
3 palMOHATIBHBIMU YU CIIAMU, 1 bubnnorexa [JOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAXKEHUI
[Ipumenenue npobeil U MPOLEHTOB
4 JUISL peLIeHUs NIPUKIIAHBIX 3a1a4 U3 1 bubmmnoreka HOK
Ppa3IMYHBIX OTpacied 3HaHUU U https://m.edso0.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue 1pobeit u MpoLEHTOB
5 JUTSL peIlIeHUs PUKIIATHBIX 3a/1a4 U3 1 bubnnorexa [JOK
Pa3IMYHBIX OTpACIIEd 3HAHUN U https://m.eds00.ru/d99d8c74
peaabHON KU3HU
€HCTBUTEIbHBIC YUCTIA.
6 2P;a MOHAJIbHBIE U UPPALIUOHATIbHBIC 1 bubmorexa IIOK
1 ppatt https://m.edsoo.ru/2f36a36f
yucia
7 Apudmernueckre onepanum ¢ 1 bu6muoreka [JOK
JIEUCTBUTEIbHBIMU YHCIIAMHU https://m.edsoo.ru/a97a12d9
8 [TpuGmxE€HHBIC BEIYUCIICHHUS], 1 bubnuoteka [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

IIpaBuJjIa OKPYIJICHUs, IPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

https://m.edsoo.ru/ch723fhd

9 TokecTBa U TOKIESCTBEHHBIS bubmuorexa [IOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 YpaBHeHUEe, KOPEHb YPaBHEHUS bubmorexa LIOK
’ https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pellieHre HEpaBeHCTBA buGnuorexa LIOK
’ https://m.edsoo.ru/50bdf26d
bubnuoreka [{OK
12 Meroz unrepsanos https://m.edso0.ru/775f5d99
P OHO-
13 pamnonatbIX ypaprei Bumorera LIOK
pail yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTtponpsHas padora o Teme
"MHoOxecTBa palliOHAIBHBIX U
14 I{eﬁCTBHTeanI;D]j qucell Bubmmorexa LOK
' https://m.edso0.ru/1914a389
PanronansHble ypaBHEHUS U
HEpaBEHCTB"
D , CIIOCOOKI 3a11a
15 0] YHIf H;I:I[ BzaI/IMHIi 06Il aI;II/-IISII:Ie bubmaorexa LIOK
YHIIHH. p https://m.edsoo.ru/226eeabf
byHKIUNA
I'padux pynkuun. O6nacth
16 OIIPEEICHUSA U MHOXKECTBO 3HAUCHU I bubmmnoreka HOK
¢yukuun. Hynu ¢pyHknum. https://m.eds00.ru/763e75ee
[IpoMekyTKH 3HAKOIIOCTOSIHCTBA
. .. bubnunorexa LIOK
17 Hernbic  HedETHEIC QyHKIIN https://m.edsoo.ru/ff4564ad
e BiGmores 10K
annap p https://m.edso0.ru/66446d3e
JIEUCTBUTEIILHOTO YHCIIa
HCHOHLSOE&HHe MoAXOAsIIeH PopMbI Bu6motexa LIOK
19 3aIUCH JACHCTBUTEIBHBIX YHCEIT IS

PEIICHHUA MMPAKTUYCCKUX 3aaa4 U

https://m.edsoo.ru/6eadc6fl
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MMPEACTAaBICHUA JaHHBIX

CrenenHast GyHKIUS C HATypaIbHBIM

bub6nmoreka [IOK

20 ?pﬁz)ﬂ;;M nokasaresneM. E€ cBoiicTBa u https://m.eds00.ru/3f25a047
21 Apudmerndeckuii KOpeHb bubmmoreka [JOK
HATYpaJIbHOM CTEIIEHU https://m.edsoo.ru/d82c36d4
29 Apudmernueckuii KOpeHb bubnuoreka [JOK
HaTypaJbHOM CTETICHU https://m.edsoo.ru/fe7fc4db
23 CaotlicTBa apu(PMETUYECKOTO KOPHS bubnmnorexa [JOK
HaTypaJbHOMU CTEIIEHU https://m.edsoo.ru/d0f0b260
24 CaotlicTBa apu(PMETUYECKOTO KOPHS bubmmoreka [JOK
HaTypaJbHOM CTEIICHU https://m.edso0.ru/c3389865
o5 CaoticTBa apu(PMETHIECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHOM CTENEHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupMeTHUESCKUMHU bubmmoreka [JOK
KOPHSIMH N—OW CTENEHU https://m.edsoo.ru/54b815c5
97 JeiicTBus ¢ apupMeTHUECKUMU bubmuoreka [IOK
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/83105a0e
28 HeiicTBus ¢ apudmMeTnuecKkumMu bubmuoreka [IOK
KOpHSIMH N—OW CTEIIEHU https://m.edsoo.ru/2ablc7bc
29 HeiicTBus ¢ apudmMeTnuecKkumMu bubnmnorexka HOK
KOpPHSIMU N—Oii CTENEHU https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apupMeTHUECKUMU bubmuoreka [IOK
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/8a5ada51
31 Perenne nppanoHaIbHbIX bubmuoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.eds00.ru/69106ae7
30 Pemenne uppanroHanbHbIX bubmuoreka [IOK
YPAaBHEHUN U HEPABEHCTB https://m.edso00.ru/9362fead
33 Peienne nppanuoHaIbHbIX bu6muoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanmoHaIbHBIX bu6muoreka [JOK

YpaBHEHH U HEPABEHCTB

https://m.edsoo.ru/de7ca33e
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35 Pemenne nppanroHaabHbIX bubmmoreka [JOK
YpaBHEHUM U HEPABEHCTB https://m.edso00.ru/87e5e52d

36 CaoticTBa U rpaguK KOpHS N-0i bubnmnoreka HOK
CTEICHU https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa U rpaguK KOpHs N-oi bubmmoreka [JOK
CTCIICHH https://m.eds00.ru/5f29b9b5
Kontponpnast pabora o Teme

38 "ApudmeTrueckuii KOpeHb N—ou bubmmoreka [JOK
crenenu. MppanvoHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"

39 CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO bubnuoreka [IOK
aprymMeHra https://m.edso00.ru/5f605ed0

40 CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO Bbu6moteka [JOK
aprymeHTa https://m.edsoo.ru/ec9f4d78

a1 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubnuorexa [IOK
YHUCJIOBOT'O ApryMEHTa https://m.edsoo.ru/b8f5d49a

42 ApKcuHyC, apKKOCUHYC Y apKTaHT€HC bubmmnoreka HOK
YUCIIOBOT'O ApTyYMEHTA https://m.edsoo.ru/f1ff9220

o | e o, BuSorea 10K
OTpECTICHHE TP p https://m.eds00.ru/6df195a0
(GYHKIIMI YHCIOBOTO apryMeHTa

| e o, BuSorea 10K
orpeaee p p https://m.edso0.ru/6b61c578
(GYHKIIMI YHMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuotexa [JOK
hopMyIBI https://m.edsoo.ru/6ed2b3ba

16 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
bopmyIbl https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUYECKUE but6mmorekxa [IOK
bopMyIibl https://m.edsoo.ru/b8a0ff2f

48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuorexa [{OK

bopmyIbl

https://m.edsoo.ru/12d1413c
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49 IIpeoOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUMN https://m.edsoo.ru/e248c5fc
50 [IpeobpaszoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/09ba5b3d
51 IIpeoOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
52 [IpeobpaszoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/76ce9958
53 [IpeoOpazoBanue bubnnorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598b5
54 Penienne TpuroHoMeTpuUeCKux bu6mmoteka [JOK
ypaBHEHUI https://m.edsoo.ru/6baefel9
55 Pemienne TpuroHOMETpUYECKUX bubnuorexa [IOK
YpaBHEHUN https://m.edsoo.ru/alf8d141
56 Penienne TpuroHoMeTpuUeCKuX Bbu6moteka [JOK
ypaBHEHUI https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuronomMeTpruuecKux bubmuoreka [IOK
yYpaBHEHUU https://m.eds00.ru/0d8a770d
58 Pemenune TpuronomMeTpuuecKux bubmuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Pelienre TpUroHOMETPUYECKUX bubmmnoreka HOK
ypaBHEHUU https://m.edsoo.ru/e6eec650
0000menue mo remaM "OCHOBHEIE
o | T fopm: Busorsa 10K
P " p . https://m.edsoo.ru/ae44ac4c
ypaBHeHus'"/Bceepoccuiickas
poBepoyHas paborta
KonTponbhas pabota no teme
DopMyIIbl TPUTOHOMETPHH. Bu6miorexa [IOK
61 Tpuronomerpuyeckue

ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/b46a8228
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ApudmeTrnueckast U reOMeTpUUecKas

62 nporpeccuu. Mcnonb3oBanue 1 bubnuoreka [JOK
MPOTPECCHUU JJIS PELICHUS PeaIbHBIX https://m.eds00.ru/d36669f8
3a/1a4 MPUKJIIAHOTO XapaKTepa
BeckoneuHo yObIBaromas

63 reometrpuueckas nporpeccus. Cymma 1 bubmmoreka [JOK
OCCKOHEUYHO yOBIBarOIIEH https://m.edsoo.ru/1cbf72bl
FeOMETPUUYECKON MPOTrPECCHH

bubmuoreka [{OK

64 PopmyIa CIOKHBIX MPOICHTOR 1 https://m.edso00.ru/538fc437

bubnunoreka LIOK

65 PopmyIa CIOKHBIX MPOICHTOB 1 https://m.edsoo.ru/c2627eca

o | e st | BuGorra 10K

P P https://m.eds00.ru/33e6629
MaTemaTtuueckoro ananusa 10 kmacca
bubnuoreka [{OK
67 HroroBas koHTponbHas padoTa 1 https://m.edso0.ru/188bbf6c
o | s ot | BuGmorra LOK
yp p https://m.edso0o.ru/49f1b827
MaTeMathyeckoro ananusa 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
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11 KJIACC

KosanyecTBo 4yacos DJIEKTPOHHbBIE
(1)
.:;-11 Tema ypoka Bcero Kourpoaensie — Ipakruveckue fI[:;‘?eHI/Iﬂ gg[()l;l;?)l:;fenbﬂue
padoTshI padoThI pecype

1 Crenens ¢ palMoHaIbHbIM 1 bubnuoreka [JOK
IIOKa3aTelneM https://m.edso0.ru/a52939b3

2 Coficrsa crencin L ﬁff&“ﬁfféig r(a}f<f601408

3 [IpeoOpa3oBanue BBIpAKEHHIA, 1 bubnuoreka [IOK
COJIEpKAIUX PallMOHAIBLHBIE CTEIICHU https://m.edsoo.ru/3d87e248

4 [Ipeobpa3oBaHue BbIpaxeHHH, 1 bubmmoreka [JOK
COZEPIKAIIMNX PALlMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64

5 [IpeoOpa3oBaHue BBIpAKEHHIA, 1 bubnuoreka [IOK
COJIEpKAIUX PallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/4064d354

6 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c

7 [TokazaTenbHble ypaBHEHUS U 1 bubmmnoreka HOK
HEpPAaBEHCTBA https://m.eds00.ru/3d408009

8 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec

9 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6

10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727

11 [Toka3zarenbHas GyHKIMA, €€ CBOMCTBA 1 bu6muoreka [JOK
U rpaduk https://m.edso0.ru/85bc8132
KonTponbnas pabora no teme

12 "CreneHsp ¢ palliOHaAIbHBIM 1 1 bubmuoteka [IOK

nokasareneMm. [loka3arennrHas
¢bynkius. [lokazaTenbHble ypaBHEHUS U

https://m.edso0.ru/58e8e2f2
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HepaBeHCTBA"

13 Jlorapujm umena ﬁ?&nﬁﬁqfé(ig —
14 JlecaTUYHBIEC U HATypAJIbHbIC bubnuoreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBanue BbIpaxeHH, bubmmoreka [JOK
COJIEp KaIIuX Jorapudmbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BHIpAKEHHIA, bubnuoreka [JOK
coJiep Kaliux JorapupmMbl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
COJIEpIKaIIuX JoraprudMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BBIpAKEHHIA, Bbu6motreka [JOK
coJiep Kaliux JorapupmMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckne ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS U bubmmorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHHS U bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudpmuueckue ypaBHEHUs U bubmmnoreka HOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas pyHKms, €€ bubnnorexa [JOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbedd
24 Jlorapudpmuueckas pyHkius, eé bubmuoreka [IOK
CBOICTBa U rpaduK https://m.eds00.ru/9d102051
o5 Tpuronomerpuueckue GyHKIUH, UX bu6muoreka [JOK
CBOICTBA U TpaduKu https://m.edsoo.ru/beeff646
2 Tpuronomerpuyeckue GyHKINU, UX bubnuorexa [IOK
CBOWCTBA U TpapUKu https://m.edsoo.ru/d2e4601b
27 Tpuronomerpuueckue GyHKIUH, UX bu6muoreka [JOK

CBOMCTBA U TrpaduKu

https://m.edsoo.ru/ba9da96d
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28 Tpuronomerpuyeckue GyHKIUU, UX bubmmoreka [JOK
CBOHWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 IIpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEpPABEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPHUIECKUX bubmmoreka [JOK
HEPABEHCTB https://m.eds00.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEpPABEHCTB https://m.edsoo.ru/e6e1901f
32 [IpuMepbl TPUTOHOMETPUUECKUX bubnmnorexa [JOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonrponbHas pabota no reme
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmmuueckue ypaBHEHUs U
33 Hepa]l??elg()JTBa.TpHFOZl(D)MeTpI/IIIeCKI/Ie BH6J_IHOTeKa HOK
(byHKIH 11X https://m.eds00.ru/10130727
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"
34 Hempepormiic dymwn Pipsim edso0.0/403 b0
35 MeTto MHTEpPBAJIOB JUIsl pEIICHUS bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meroxa UHTEPBAIIOB I pELICHUS bubmmnoreka HOK
HEpPABEHCTB https://m.edsoo.ru/Oadbcelb
37 Tpomsmonas dywwun Pipsim edsoo.0/0731263d
38 Hpomssosas dyniun ]r?tltdgsﬂlpllr?f:é(sig 8/523dd608
39 I'eomerpuueckuii U GpU3NIECKUN CMBICI bubmuoreka [IOK
MTPOU3BOIHOM https://m.edso0.ru/6¢8d36ff
40 I'eomerpuueckuil U GpU3NIECKUN CMBICI bu6muoreka [JOK
MIPOU3BOIHOM https://m.edsoo.ru/a413ecad
41 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN bubmuoreka [JOK
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https://m.edsoo.ru/c7550e5f

42 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI bubmaorexa LIOK
https://m.edsoo.ru/14ab3cdb
43 [Ipou3BoaHast CymMMBl, IPOU3BEICHHS, bubmmoreka [JOK
9acTHOTO (yHKITUI https://m.edsoo.ru/c12a0552
44 [Ipon3BoHast CyMMBI, IPOU3BEACHUSI, Bu6muoteka [JOK
4acTHOTO (yHKIIUHA https://m.edso0o.ru/d598f201
45 [IpousBogHas CyMMBbI, IPOU3BEICHUS, bubnmnoreka HOK
4acTHOTO (yHKIUI https://m.edsoo.ru/1de34d4d
[IpumeHeHue Mpou3BOIHOM K
46 H(I:)CHGHOBaHHIOp(l)yHKHfIfI Ha buGnuorexa LIOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 9KCTPEMYMBI
n .
g | e ot B 10K
A YHEI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb M 9KCTPEMYMBI
o | e ot B 10K
A YHEI https://m.edsoo.ru/0Ob411edd
MOHOTOHHOCTb U SKCTPEMYMBI
o | e ot B 10K
A YHEI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
H 0
50 H;I;(;;KHT;I;:OH:}II/IMO;B;;EO HK WU Ha bubmaorexa LIOK
YHE https://m.edsoo.ru/fac78f05
OTpe3Ke
H 0
51 H;;(;;KHJIS;Z:OH:;MZ?;I;EO HK UY Ha bubmaorexa LIOK
YHI https://m.edsoo.ru/fb6a8acf
OTpe3Ke
H
52 H;;(;;KHHS;Z:OH:;E;JLB;I;EO HK UY Ha bubmorexa IOK
YHKI https://m.edsoo.ru/cffcb7e5
OTpe3Ke
53 Haxosxaenre HanOoJIbIIETO 1 bu6nunorexa LIOK

HaAMMCHBIIICTO 3HAYCHU A (I)YHKI_II/II/I Ha

https://m.edso0.ru/d9469916
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OTpe3Ke

Haxoxnenue HauOOJIbIIErO U

bub6nmoreka [IOK

>4 HaNMCHBIICTO SHAYCHHS QYHKIMHU Ha https://m.edsoo.ru/ad15000e
OTpe3Ke
I — Bu6miorera LIOK
YHEH https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenue npou3BOHOMN IS
o | muemutmmaymerspenecee B 10K
p A A L https://m.eds00.ru/13205d80
OIpesiesIEeHUs] CKOPOCTH Ipoliecca,
3alaHHOrO (popMysol uiu rpadguxom
| o s e B 10K
P A . P https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
58 [lepBoobOpaznas. Tabnuna bubnuoreka [IOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 ITepooOpaznas. Tabnuma bubnmnoreka HOK
epBOOOpPa3HBIX https://m.eds00.ru/30c3697b
60 WuTerpan, reomeTpuyeckuii u bubmuoreka [IOK
¢u3nveckuii CMbICI HHTErpaia https://m.eds00.ru/391272c9
61 HHrerpail, reOMETpUYECKUN U bubmmnoreka HOK
(bU3UYECKUN CMBICIT UHTETpasia https://m.edsoo.ru/d359fb5f
62 WNHTerpai, reoMeTpu4YeCKuil 1 bubmmnoreka HOK
(bu3nuecKuil CMBICT MHTETpaa https://m.edsoo.ru/07eb464b
63 Brruucnenne uaTerpana mo gpopmyie bubmmoreka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b9b225c3
64 Brruncnenue unrerpana mo ¢popmyie bubnuotexa [JOK
Herorona—JleitOauma https://m.edsoo.ru/b800deb4
65 Brruucnenue uaTerpana mo gopmyie bubnmnorexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/f5eed075
66 Brruucnenue nnaTerpaia mno gpopmyine bubmuoteka [IOK
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Herorona—JleitOaumna

https://m.edsoo.ru/41da431a

67 Cucrembl TMHENHBIX YpaBHEHUN BH6J?HOTeKa HOK

https://m.edso00.ru/b648235a

68 Cucrembl TUHEHHBIX YpaBHEHUT BH6J_IHOTeKa LOK

https://m.eds00.ru/5ab83864
Pemenne npukiagHeIx 3a1a4y ¢

69 IIOMOIIB0 CUCTEMBI JIMHEHHBIX BH6J_IHOTeKa LHOK
ypaBHeHHuil https://m.edsoo.ru/a4d65ee5
Pemienue npukiagHbIX 3a1a4 C

70 ITOMOUIbIO CUCTEMBI JINHEHHBIX EH6J_IHOTeKa HOK
ypaBHeHii https://m.edsoo.ru/aa5962el
CucTteMbl U COBOKYITHOCTH LEJIBIX,

71 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPU(PMUISCKUX https://m.eds00.ru/48190472
YPaBHEHUW U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIENbIX,

72 palMOHAIBHBIX, UPPALUOHAIBHBIX, bubmmoreka IIOK
MOKa3aTEeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

73 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MoKa3aTeIbHbIX, JJIOTapU(PMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUW U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX,

74 palOHaIbHBIX, UPPALUMOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JOrapu(PpMUUECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB

75 Wcnonbk3oBanue rpadukoB QyHKINN bubmuoreka [JOK
JUIsl pELLIEHUs] YPABHEHUN U CUCTEM https://m.edso0.ru/039949bf

76 Hcnonb3oBanue rpadukoB GpyHKINUN bu6muoreka [JOK
JUISL pENIEHUS YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 [IpumeHeHne ypaBHEHUH, CUCTEM U bubmuoreka [JOK
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HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pa3IMyYHbIX 00JacTel HayKHu U
peanbHON KU3HU

KonrponsHas pabora o reme

https://m.edsoo.ru/ca878deb

bubnunorexa LIOK

8 VIHTErpasl u ero MpUMEHEHHS. https://m.edsoo.ru/471¢735b

Cucremsbl ypaBHEHUN
79 HarypanbHble u niensle 4yucia B 3aa4ax bubnuoreka [JOK

U3 peaIbHOM KU3HU https://m.edsoo.ru/3ceel327
80 HatypanbHble 1 1enbie yrcia B 3aa4ax bubnunoreka LIOK

W3 PEAIbHOM KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 11eple yKciia B 3aja4ax bu6mmoteka [JOK

U3 peaIbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku AeIUMOCTH LIENBIX YHCET buGnuorexa LIOK

P A 1 https://m.edsoo.ru/51696a67
83 [Tpu3HAaKH JETUMOCTH LENbIX YHACEI bubmorexa HOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKu JETUMOCTH LEIBIX YHCE bubmnorexa [JOK
p a 1 https://m.edsoo.ru/ef2c6e43

85 [ToBTOpenue, 06001IEHNE, bubnmorexa LIOK

cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edsoo.ru/0312cf8c
86 IToBTOpenue, 06o01IEHNE, bu6mmoteka [IOK

cucTeMaTu3alys 3HaHUl. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IEHNE, bu6nmorexa LIOK

CUCTEMaTU3alusl 3HAHUN. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 060061IeHNE, bubnunorexa LIOK

cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 IToBTOpenue, o6o01IEHNE, bubmuoreka [IOK

cucTeMaTu3alys 3HaHWi. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 0600MIIEHNE, bu6nunorexa LIOK

cUucTeMaTu3alus 3HaHUi. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpenue, 060061IeHNE, bu6nunorexa LIOK
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cucremMarusanua 3HAHWM. HepaBeHCTBa

https://m.edso0.ru/a86014el

92 [ToBTOpEeHME, 0000IIECHNE, 1 bu6nunoreka LIOK
cucremaTtusanus 3Hanuii. HepaBeHncrsa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHme, 06001IEHNE, 1 bu6nmoreka IIOK
cucrtemaTtusanus 3Hanuil. HepaBeHncrna https://m.edsoo.ru/19304aba
94 [ToBTOpEeHME, 0000IIECHNE, 1 bubnunorexa LIOK
cucremaTtusanus 3Hanuii. HepaBeHncrsa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 0000IICHNE
95 CI/ICTGIVII)aTI/ISa’LII/I}I 3If;HI/H71. ’CI/ICTGMH 1 Bubmaorexa LIOK
. https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
IToBTOpEeHue, 00001IEHNE
96 CI/ICTel\faTI/Ba’III/ISI SIf:HHfI. ’CI/ICTGMI:I 1 Bubmmorexa LIOK
. https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpeHME, 0000IIECHNE, 1 bubnunoreka LIOK
cucremaTtusauus 3HaHuil. OyHKIuu https://m.edsoo.ru/d620c191
98 [ToBTOpeHue, 06001eHNE, 1 bu6nunorexa LIOK
cucremartusanus 3HaHui. OyHKIUU https://m.edso0.ru/7017196f
bubnmorexa LIOK
9 Hrorosas kouTposbHas padota 1 https://m.edso0.ru/513c9889
bubmmoteka IIOK
100 HToroBasi KOHTpOJIbHASA paboTa 1 https://m.eds00.ru/2276973
O0001enue, cucTeMaTH3aIus 3HaHUH
101 3a Kypc aiareOpbl 1 Hayail 1 bubmuoreka [IOK
MaremMaThdeckoro anammsa 10-11 https://m.edsoo.ru/3330f7ef
KJIacCOB
O06001enue, cucTeMaTH3aIus 3HaHUH
102 3a Kypc anreOpbl U Hayall 1 bu6muoreka [JOK
MaTeMaTudeckoro aHanmsa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBIIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE «I'eomerpus»

10 KJIACC
DJIEeKTPOHHbBIE
Ne ara ugposbie
Tema ypoka A unpp
n/n KosmuecTBo yacos U3y4YeHUus o0pa3oBaTe/bHbIEC

KonTposbHbIe

Bcero
padoThbI

IIpakTuyeckue

padoTbI

OCHOBHBIC TTOHSTHS
CTEPEOMETPHH: TOUKA,
npsiMasi, IO0CKOCTh,
mpoctpanctBo. [IpaBuia

1| wu3oOpaxeHus HA PUCYHKAX:
M300paXKeHUS IIOCKOCTEH,
MapauIeITbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI
OTpe3Ka

bubmuorexa [JOK
https://m.edsoo.ru/aecc77cd

[TonsTus: nepecexaronmecs
2 | TMJIOCKOCTH, MEPECEKAIOITHECS
npsMasi ¥ MI0CKOCTh

bubanoreka [IOK
https://m.edsoo.ru/2d8a9c99

[TonsTus: nepecexaronmecs
3 | TMIOCKOCTH, epeceKaromnecs
npsMasi ¥ II0CKOCTh

bubanoreka LIOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOT'OTpaHHUKAMH,
n300pakeHne
MHOT'OTPaHHUKOB Ha
PUCYHKAX, Ha IPOCKIMOHHBIX
yepTexkax

but6mmorexa [IOK
https://m.edsoo.ru/a63959d

5| HaganbHble cBeneHus 0 Kyoe

bu6nunorexa LIOK
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Y UpAMUJE, X Pa3BEPTKU U https://m.edsoo.ru/b30dff38
moxenu. Ceuenns
MHOTOIPAaHHUKOB
HauanpHbie cBeieHus o Kyoe
g | ¥ mHMpamuie, nx Pa3BEPTKU U 1 bubnmnoreka HOK
monenu. CeueHus https://m.edsoo.ru/3d8ffd32
MHOTOTPAaHHUKOB
IToustue 06
aKCHOMATUYECKOM
7| IOCTPOEHUU CTEPEOMETPHUU: 1 Bubmmorexa LIOK
p p puu. https://m.edsoo.ru/Occ5c4fe
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX
Ilonsatue 00
aKCHOMATUYECKOM
8 | IoOCTpOEHUH CTEPEOMETPHUU: 1 Bubmmorexa LIOK
p p PHH: https://m.edso0.ru/239c8ch4
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX
ITonsatue 00
aKCHOMATUYECKOM
9| IOCTPOEHUH CTEPEOMETPHUU: 1 bubanorexa LIOK
P p PHH: https://m.edso0.ru/65¢c6b106
aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX
ITonsatre 00 aKCHOMATHYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI Bubmmorexa HOK
P P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CICACTBHSI U3 HIX
B3anMHOe pacnionoxeHue npsmbIX B
IIPOCTPAHCTBE: IepeceKaroIuecs, bu6muoreka [JOK
11 i
MapaJyIebHbIE U CKPEINBAIOIINECS https://m.edso0.ru/1a2520f6
psIMbIe
[TapannensHOCTh MPSMBIX U
12 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubnmnorexa [JOK

apaJlsICJIbHBIC MTPSAMBIC B

MPOCTPAHCTBE; MaPAIUIETbHOCTh TPEX

https://m.edso0.ru/93ad36b3
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IIPAMBIX

HapaJ'IJ'IeJ'IBHOCTB IMPpAMBIX U

bubnunoreka LIOK

13 IUIOCKOCTEH B POCTPAHCTBE: https://m.edsoo.ru/ee1d19b9
[lapaniensHOCTh NPSMOI U TNIOCKOCTH
14 VYTriabl ¢ COHaNpaBIEHHBIMA CTOPOHAMHU bubmorexa LIOK
https://m.eds00.ru/9f4071b9
15 VYron Mexay npsMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYros Mexay npsMbIMU B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapanienbHOCTh TIOCKOCTEH: bubmmoreka [JOK
MapaJuIeIbHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajiebHbIX INIOCKOCTEN bubmorexa LIOK
https://m.edso0.ru/e504d656
H -
e i B LOK
yP - TETPAIP, KYO, https://m.edsoo.ru/4a28dc02
napajuieJIenumne;y
. bu6nunorexa LIOK
20 Hoctpoenue cevennit https://m.edsoo.ru/1d434d0f
. bu6nunorexa LIOK
21 Hoctpoenue cevennit https://m.edsoo.ru/ec26fe5d
KonTponbnas pabora no teme
29 "[Ipsimble M TUIOCKOCTH B bubmmnoreka [HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX M MIJIOCKOCTEN"
I -
s | memespeen ot B LOK
- HEPIICHANKYIIAP https://m.edsoo.ru/b19f6a5d
MPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napaienbHele U bu6muoreka [JOK
MEPIEHUKYISIPHBIE K MIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIe U bubmuotexa [IOK

NCPHUCHAUKYIIIPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/ba545966
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2 [Ipu3Hak nepneHANKYISIPHOCTH bubmmoreka [JOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

27 [Ipu3Hak nepneHauKyJIApHOCTH bubnmnoreka HOK
MPSIMOM U IJIOCKOCTHU https://m.edsoo.ru/79165d15

28 Teopema o npsmoi bubmmoreka [JOK
MEPIEHANKYISIPHOMN NIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubmuoreka [IOK
MEePIECHANKYIISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmoreka [JOK
NIEPIEHJUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYIISAp U HAKIOHHBIE:

31 paccTosiHiEe OT TOYKH JI0 IJIOCKOCTH, ﬁg&?ﬁ%fg;gﬁgzac 477d3
paccTostHAe OT MPSMOM J0 TNIOCKOCTH T '
[leprieHAUKYIISAp U HAKIOHHBIE:

32 paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH, ﬁggﬁ;&fgggﬁ}& fefadd
paccTostHAe OT MPSMOM J0 TNIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

33 paccTosiHiEe OT TOYKH JI0 TNIOCKOCTH, ]r?tlfgsj?/l//lr?wT:(;(se:)(])eru/I;5b7b8e3
paccTostHAe OT MPSMOM 10 TNIOCKOCTH T '
[eprieHAUKYIISAp ¥ HAKIOHHBIE:

34 paccTosiHiEe OT TOYKH JI0 TNIOCKOCTH, ]r?tlfgsj?/y/lr?f:(;(si(])lr?/}ébeeZZbc
paccTostHAe OT MPSMOM 10 TNIOCKOCTH T '

35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXKIY bubnmnorexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bu6muoreka [JOK
JIBYTPAHHOTI'O yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroi, TUHEHHBIN yrom bubmuoreka [JOK
JBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
[leprieHAUKYIAPHOCTH MIOCKOCTEH:

38 MIPHU3HAK MEPIECHANKYISIPHOCTH JIBYX bubmorexa [IOK

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

[leprieHAMKYASAPHOCTD IIOCKOCTEM:

bubnunoreka LIOK

3 NpHSHAK TICPTCHMIYTAPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHuKyISPHOCTD MJIOCKOCTEM:
40 npﬁsﬂaxﬂ HeI})IHeEﬂI/IKyHSIpHOCTI/I JIBYX bubmaorexa LIOK
% https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX neprneHANKYIIpax bubmnorexa LIOK
p P PHCHIHIYIIAD https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEx nepHeHAUKYIAPAX bubmnorexa [IOK
p P PHCHIHKYIIAD https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax bubmiorexa LIOK
p P PHCHIIIY AP https://m.eds00.ru/9f246736
KonTponbHas padoTa no remam
44 "[leprieHAUKYASAPHOCTD NPAMBIX U bubnnorexa [JOK
wiockocteil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOT'PAHHUKA, BBIMTYKJIbIE bubmuoreka [IOK
45 .
Y HEBBIITYKJIbIE MHOIOTPAHHUKY, https://m.edsoo.ru/2d24e873
pa3BEpPTKa MHOTOTPAaHHUKA
[Ipusma: n-yronpHas mpu3mMa; rpaHu U
16 OCHOBaHMS IPU3MBI; IIpsiMasi 1 bubnmnorexa [JOK
HaKJIOHHAs PU3MbI; OOKOBas U MOJTHAs https://m.edsoo.ru/b4ad63ad
MMOBEPXHOCTh MPU3MBI
[Tapannenenunen, npsIMOYTOJIbHBIN bubmuoreka [JOK
47 o .
MapaJuIeNIENUANE] U €T0 CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas Mupammuaa,
a OCHOBaHUE a ;
48 | Goxona n oz noncprocrs Bumrorera LIOK
p N https://m.edsoo.ru/fblcd0a5
MMUPaMU/IBI; TIPABIIIbHAS B YCEUEHHAS
MpamMuia
49 IIpaBriIbHBIE MHOTOIPaHHUKH: bubmmorexa [JOK
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MOHSATHUE MPABHILHOTO
MHOTOTPaHHUKA; IPABHIILHAS TIPU3Ma
Y TIpaBWJIbHAS TUPAMHU/IA; TPABIIbHAS
TpEyTobHAsI MUPAMUIA U IPABHIBHBIN
TeTpa’ap; Kyo

https://m.edso0.ru/074c8865

HpeHCTaBHeHI/IC O IMPpaBUJIBHBIX

bubnunoreka LIOK

50 MHOTOTpaHHUKaX: OKTa3/p, 10AEKadIp https://m.edsoo.ru/a0fdd5bf
Y UKOCA3IP. — :
CumMeTpusi B MPOCTPAHCTBE:

CUMMETPUS OTHOCUTEIBHO TOYKH,

51 MPSAMOM, MIIOCKOCTH. DJIEMEHTBI bubnunoreka LIOK
CUMMETPHUU B IUPAMUJIAX, https://m.edso0.ru/b9e777d9
napasuieNienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB

. bubnnoreka [JOK

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasu, https://m.edsoo.ru/6cdbecef
YIJIBI T '

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPAMOI Bu6miorexa [[OK

53 MIPH3MBI, ITOLIA /> OCHOBAHHIL, https://m.edso0.ru/37d84157
TeopemMa 0 GOKOBOM MOBEPXHOCTH — :

MIPSIMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U

54 IIOBEPXHOCTHU MTPABUIILHOM MUPAMUIBL, bubmuoreka [JOK
Teopema O TIJIoIaIu OOKOBOM https://m.edsoo.ru/5603e30b
ITOBEPXHOCTU YCEUEHHOU NTUPaAMUBI

55 KonrponsHas paborta no reme bu6muoreka [JOK
"MHuororpaHHukn" https://m.edso0.ru/a95f5c04

.. but6mmorexa [IOK
56 lomstue 06 0onEMe https://m.edsoo.ru/7ad0020b
57 O06BEM TUpaMuIBI Brbmrorexa [IOK

https://m.edso00.ru/235171b3
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bub6nmoreka [IOK

58 O6bEM IHpaMu7ILI 1 https://m.edsoo.ru/f47dfefd
" bubmuorexa [JOK
59 O6bEM IHpaMu7ILI 1 https://m.edso0.ru/79¢10312
. bubnunoreka LIOK
60 O0bEM mapami el 1 https://m.edsoo.ru/2faadc3f
. bubnunoreka LIOK
61 | O0wém npuswb: ! https://m.eds00.ru/79853608
N bubmuoreka [{OK
62 O6nEM IprsMEL 1 https://m.edso0.ru/1e053890
. bubnunoreka LIOK
63 O65EM npr3MEL 1 https://m.edso0.ru/482d3f51
64 KonTponbnas padbora no teme 1 1 bubnuoreka [IOK
"O6bEMBI MHOTOTPAHHHUKOB" https://m.edso0.ru/28a6573c
IT 600
65 CI/:)CP’TTe(l)\/II);TIEZZ’LI(I)MO3IfaISII:1Ee [TocTpoenue 1 bubmnorexa [IOK
o ) https://m.edsoo.ru/098bedad
CEUYEeHHI1 B MHOTOI'PaHHUKE
[ToBTOpeHue, 060061IeHNE
cucTeMaTHu3anus 3HaHuH. Beruncienne
66 PacCTOSTHUM: MEXIY ABYMs TOYKaMHU, 1 bubmmnorexka HOK
OT TOYKH J0 MPSIMO#, OT TOYKH J10 https://m.edsoo.ru/f7792ba9
MIJIOCKOCTH, MEX]Y
CKPENIUBAIOIIUMHUCS TPSIMBIMU
bubmnoreka IIOK
67 HTorosast KOHTpOJIbHasE paboTa 1 1 https://m.eds00.ru/b9146bc0
[ToBTOpenue, 06001IeHNE
cucTeMaTH3anus 3HaHuH. Beruncienne
68 YIII0B: MEXY CKPELIUBAIOIIUMUCS 1 bu6muoreka [JOK
MPSIMBIMH, MEXIY IPSIMOMN 1 https://m.edso00.ru/56765e8b
IJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB,
YTJIOB M@Ky TIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 |
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11 KJIACC

JIEeKTPOHHBIE

Ne Tema ypoxa Hara uudgposbie

n/n KoanyecTBO 4acos u3ydyeHusi | oOpa3oBaTe/ibHbIE
pecypcsl

Bcero Kourpoasurre IIpakTyeckune padoTnl

padoThI
Cdepa u miap: neHTp,

;b I/Ip C I/IaIE)/IC”I[I ; fmﬁo aab 1 bubmiorexa LJOK
pauye, 1 P; Has https://m.edsoo.ru/0341bc2b
MTOBEPXHOCTH ChHEephI
B3auMHoe pacrosnoxxeHue
chepsl 1 IITOCKOCTH; 1 bubnmnoreka [HOK
KacaTelnbHas INIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; mromanpb cepsl
H3o0paxxenue chepsl, mapa
Ha HJ'II())CKOCTI/I g;tfemm ’ 1 Bubmorexa IIOK

' https://m.edsoo.ru/bc15f7{2

mapa
unuHapudeckas
MOBEPXHOCTh, 00pa3yrolIne
HUAJTUHIPUYECKOU 1 bu6nuorexa [IOK
MOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
UWIAHIPUYECKOMN
MOBEPXHOCTHU
HunuHap: ocHOBaHUS U
0OKOBas TOBEPXHOCTD,
0GPA3VIONAs E 0Ch: 1 bubnmorexa LIOK

pasyrotll o https://m.edso0.ru/188f6216
[UIoIaabs OOKOBOU U
MOJIHOW MTOBEPXHOCTHU
N3obparkenne nuimMHapa HA 1 bu6muoreka [JOK
m10ckocTH. Pa3zBéprka https://m.edso0.ru/016e25eb
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uunuHApa. CedeHust
HUTUHAPA (TTIOCKOCTBIO,
napasuiebHON WIn
NEPIEHIUKYISIPHON OCU
AJTUHIPA)

Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM

7 | TOBEPXHOCTH, OCh U 1 Enbmorexa IIOK
’ . https://m.edsoo.ru/c94ba09b
BEPIIMHA KOHUYECKOMN
MOBEPXHOCTHU
Konyc: ocHoBaHue u

g | BepumHa, oOpa3ymomas u 1 bubnuoreka [IOK
0Cb; IIJI0Iab OOKOBOH U https://m.edsoo.ru/897dd3b2
MIOJIHOM TOBEPXHOCTHU
VY ceu€HHBbIN KOHYC:

9 o0pa3yromiue 1 BbICOTa; 1 bubnunoreka LIOK
OCHOBaHHSA U OOKOBas https://m.edso0.ru/1468bab3
MOBEPXHOCTh

N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (TIOCKOCTBIO, bubmuoreka [JOK

10 2 .

MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPILNHY)

11 KomM0Ounanus ten BpamieHus u bubmuoteka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, OnMcCaHHbIN

12 okoJ10 chepsl; cdepa, BIucaHHas bubmmoreka [JOK
B MHOTOIPaHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpaIieHus

13 [Tonsitue 06 00BéMe. OCHOBHBIC bubnuoreka [{OK

CBOMCTBA 00BEMOB Tell

https://m.edsoo.ru/26a03fb7
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but6mmoreka [IOK

14 O61EM Hpa, KOHYca https://m.eds00.ru/5513d87b
" bubnuotexa [JOK

15 O61Em mapa u nioma chepk! https://m.edsoo.ru/d189bde2
[TogoOHEbIe Tena B MPOCTPAHCTRE.

16 CooTHoLIEHNs MEXKTY bubmmoreka [JOK
IUTIOUIAJASIMUA IIOBEPXHOCTEM, https://m.edso0.ru/810cfleb
00BEMaMU TOTOOHBIX TET
KontposbHas paboTa mo temam

17 "Tenap BpaIHCHEIH" 1 "O0BbeEMBI Bubmmorexa LIOK
o https://m.edsoo.ru/4a33a8ab

18 BekTop Ha M10CKOCTH U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
Cl1o)KeHHe ¥ BEIYUTAHUE bubnuoreka [IOK

19 :

BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 bubmiorexa LIOK

https://m.edsoo.ru/dee379eb
P N
21 | mexoumnaraprin sexTopay. bumtorexa LIOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno napamnenenunena
P
22| npnvenciew npasin acicTaii bumtorexa LIOK
p P 8 https://m.edso0.ru/5a827900
C BEKTOpaMu
K _ -
N Bumorea 10K
PH D p https://m.edsoo.ru/d3alfe30
3a7a4
[IpssMoyronbHas cucrema
| s popanee Bumorera 110K
paut pa. https://m.edso0.ru/48db7058
[Ipocreitmue 3agauu B
KOOpAMHATAX
25 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
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CkanspHoe mpou3BeieHne
BEKTOPOB

https://m.edsoo.ru/725effc4

2 Brrunciienue yriioB Mexay 1 bu6muoreka [IOK
MPSAMBIMH U TIJIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
K 0
| Mo pieere [ Bsorea 0K
PBI M KOO https://m.eds00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIEHNE U
28 CHCTEMAaTHU3allus 3HAHU. 1 bubmuoreka [{OK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca INIaHUMETPUN
[ToBTOpeHME, 00600IIEHNE U
29 CHCTEMAaTH3allKs 3HAHHIA. 1 bubnunoreka LIOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca MIaHUMETPUU
[ToBTOpEHME, 0000IIEHNE U
30 cHUCTeMaTH3aIvs 3HaHWK. 3a1aun 1 bubmuoreka [{OK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penIeHus
[ToBTOpenue, 0600IIEHNE U
31 cucTeMaTu3als 3HaHui. 3agauun 1 but6mmoreka [IOK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffdag7
pelnieHus
[ToBTOpeHue, 060061IeHNE U
30 CHUCTeMaTH3aIis 3HAaHUH. 1 bubmuoreka [{OK
OcHoBHbBIE QUTYpPHI, PaKTH, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPUH
but6mmoreka [IOK
33 Mrorosas kouTposLHas padota ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNE U 1 bubanoreka [JOK
CHCTEMATHU3aINs 3HAHUI https://m.edso0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 ‘
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HOYPOYHOE IINTAHUPOBAHMUE «BeposATHOCTb M CTATUCTHKA»

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
1 [IpencraBnenue qaHHbBIX C 1 bu6nunorexa LIOK
MTOMOIIBIO TaOJIUI] ¥ TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeruyeckoe,
MearaHa, HauoosbIlee U
2 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmmorexa [JOK
P ’ https://m.edso00.ru/dd00738d
TUCTICPCHSl, CTAHAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MearaHa, HaubosbIlee U
3 HauMEHBIIICe 3HAUCHUS, pa3Max 1 bubmmorexa [JOK
P ’ https://m.eds00.ru/98645f6c
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIpIIee U
4 HAaMMEHBIIIEE 3HAYCHHUS, pa3Max 1 bubmmorexa [JOK
P ’ https://m.eds00.ru/7¢9033a8
JTUCTICPCHS, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OMBITHI) U CITy4aiiHbIE COOBITUS 1 bubmmorexa LIOK
e ] https://m.eds00.ru/347c1b78
DnemeHTapHbIe COOBITUSI (MCXOIbI)
6 BeposiTHOCTB ci1y4aiiHOrO COOBITHSI. 1 bu6muoreka [IOK

BeposiTHOCTH cOOBITHI B OTIBITAX C

https://m.edso0.ru/64d75244
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PaBHOBO3MOKHBIMU
OJIEMCHTApHBIMHU COOBITUSMH

BeposiTHOCTB cirydaliHOTO COOBITHSI.

bub6nmoreka [IOK

! [TpakTruyeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSAMMU:

3 nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu HaJ COOBITHSMHU:

9 nepecevcHue, 00beTMHCHHE bubnunoreka LIOK
COOBITUH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus. Jlmarpammel Diinepa

10 dopmyra cloKeHUs: BEpOATHOCTEH bubmorexa HOK

https://m.eds00.ru/3057365d
YcnoBHas BEpOATHOCTb.
11 YMHO)eHue BeposTHOCTEN. [lepeBo bubmorexa LOK
N https://m.edso0.ru/9a408d25
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCTD.
12 YMHoO)eHue BeposTHOCTEN. [lepeBo bubmorexa LOK
. https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOXkeHUEe BeposiTHOCTEH. [lepeBo bubmorexa LOK
. https://m.edsoo.ru/47fb6b11
CITy4aifHOTO IKCIIEPUMEHTA

14 @opMyIa MOJIHON BEPOATHOCTH bubmmorexa LIOK

https://m.eds00.ru/15941bec

15 ®dopmyra MoIHONH BEPOATHOCTH Bubmmorexa [IOK

https://m.edsoo.ru/a9ec13c8

16 dopMyia MOJHON BEPOATHOCTH. bu6muoreka [JOK
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HeszaBucumele coObITHS

https://m.edsoo.ru/e3dd5ac9

bubnmnoreka HOK
17 Kontpombnas pabora https://m.edsocl)l. ru/29dc6eh9
18 KomOunaTopHoe rnpaBuiio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 [TepecranoBku U akTopHUan https://m.edSO(I)l. ru/d58ce6d1
. bubnnorexa [JOK
20 Hueno coseranit https://m.edsog ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHbIii c1yyaliHbII ONBIT
22 Hesusmcummme nemitanin, Copi biGiorera LOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUHN 10
MIEepBOro ycrexa
93 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnmnoreka HOK
bepnymnm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAaHUI.
24 [IpakTuueckas pabota c bubmmnoreka HOK
HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
. bubmuoreka [JOK
25 Caysaifias BETUIHHA https://m.edsoé.I ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpenesneHus https://m.edso0.ru/6dc7ff39
97 CyMMa 1 Ipou3BeICHHE bubnmnorexa [JOK

CIIy4YailHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f
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28 CyMMa u nipou3BeieHHE 1 bubnmoreka [JOK
CIIy4aiHBIX BEJIMYHH https://m.edsoo.ru/c2757cc3
II e acIpeIcIeHu, B TO
29 ace reoverpmaceroen ) BuGmorera L1OK
p https://m.eds00.ru/91e08061
OMHOMHAJIBHOE
IIpumepsl pactipeneneHU, B TOM
30 qlfcne feonrd)eT I/II)‘ISCKOC H 1 bubmorexa LOK
p https://m.edsoo.ru/5afff05f
OMHOMHAJIBHOE
31 IToBTOpEeHME, 0000IIEHNE U 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, 0600IIEHNE 1 Bbu6motreka [JOK
32 N 1
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/e01a3dc4
bubnuoreka [{OK
n 1
33 TOTOBA} KOHTPOJILHAA padoTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0600IIEHNE U bu6nmorexa LIOK
34 N 1
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/l1ddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cHUcTeMaTU3alurs 3HaHH.
. bubmuorexa [JOK
1 CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
. . https://m.eds00.ru/430d330a
CIIy4aiiHbIX coObITHI. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenue, 06001ICHNE,
cHucTeMaTU3alurs 3HaHH.
. bubnuorexa [JOK
2 CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
. . https://m.edso00.ru/a573a292
CIIy4aifHbIX coObITHI. Cepun
HE3aBUCUMBIX UCTIBITAHUN
[ToBTOpenue, o6odIIEHKE,
cHUCTeMaTU3alrs 3HaHH.
. bubnuoteka [JOK
3 Ciy4aifHbie OTIBITHI U BEPOSITHOCTH 1
. . https://m.eds00.ru/07a5e861
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenue, o6odIIEHKE,
CcHUCTeMaTU3alus 3HaHH.
. bubnuorexa [JOK
4 City4aifHbI€ OTIIBITHI U BEPOSITHOCTH 1
. . https://m.edso00.ru/32bc29bf
ciy4yaitHbIX coObiTuid. Cepun
HE3aBUCUMBIX UCTIBITAHUMN
[Ipumeps! MpUMEHEHNs
bu6mmoreka [JOK
5 MaTEMAaTHUYECKOTO OKUIaHHUS 1

(cTpaxoBaHue, J0TEpES)

https://m.edsoo.ru/ea27084d
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MareMaTudeckoe OKHNJaHHUC CYMMBbI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
Marematuueckoe oKuaaHue
7 T€OMETPUUECKOTr0 U bubmorexa HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTuyecKkoe OKUIaHUE
8 reOMETPUYECKOro U bubmorera [JOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u craniapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Jucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUAIBHOIO PaCIpeAEICHUS https://m.edsoo.ru/4b5a495e
[TpakTnueckas pabora ¢
12 anoanBaHHel?w 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100pouHBIif METO] UCCIIETIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO] ICCIIETIOBAHUIMA https://m.edsoo.ru/cf23b369
[IpakTudeckas pabora c
15 HCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6c1d11a6
Ta0IHIT
bu6mmorexa [IOK
16 4
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edso0o.ru/7e379f8f
17 IIpuMeps! HENpepBIBHBIX bubnnorexa [JOK

CIy4alHbIX BeJIMUUH. OyHKIUA

https://m.edsoo.ru/9f5b423d
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MJIOTHOCTH Paclpe/ieICHUsI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HEMPEPHIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIIpeneIcHus bubmorexa HOK
pactip ' https://m.edso0.ru/b1c2712e
PaBHOMEpHOE pacnpe/ieiecHHe U ero
CBOMCTBa
3amauun, TpUBOISIINE K
HOPMAJIBHOMY PacCIpeAcIICHUIO. bubnnorexa [HOK
19 .
DyHKIMSA IVIOTHOCTA U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PaclpeIeIcHUs
[IpakTuyeckas pabora c
20 HCIIOJIF30BAHUEM DJIEKTPOHHBIX bubmnorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0IUIL
[ToBTOpenwue, 060061IIeHUE U
21 cUcTeMAaTu3aIusg 3HaHUI bubmmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTATUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTCI\/IIDaTI/IBaI_[I/I}I 3HAHUU bubmmorexa [TOK
’ https://m.edsoo.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE U
93 cucreMaTtu3anus 3HaHui. OTbITHI C bubnmuotexa [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwme, 0600IIEHNE 1
24 cucTeMaTtu3arus 3HaHui. OTBITHI C bubnmuotexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTAapHbBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf
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25

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTeMaTH3alMsl 3HAaHHH.
Brrunciienne BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYTT 1
rpaduuecKux MEeTo0B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

IToBTOpEHHKE, 0000IIICHUE 1
CUCTEeMaTH3alHsl 3HAaHHH.
Boruncnenue BeposiTHOCTEH
COOBITHI ¢ IpUMEHEHHEM (OPMYIT U
rpadu4ecKuX METO/IOB
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

IToBTOpEHME, 0000IICHUE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POpMYIT U
rpauyecKux MeTO0B
(koopauHATHas MpsiMast, A1epeBo,
quarpamma Oiliepa)

bu6mmoreka [JOK
https://m.edso0.ru/5964f277

28

29

[ToBTOpenue, o6obIIeHNE 1
CUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHATHas MpsiMast, 1epPeBo,
auarpamma Oiliiepa)

[ToBTOpenwme, 0600IIEHNE 1

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK
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crucTeMaTu3alurs 3HaHH.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpeHue, 0600IICHNE U

30 cHUCTEeMaTU3aIlus 3HaHUM. 1 bubnmoreka [JOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpenue, 0600IICHNE U

31 CHUCTEMAaTH3alIMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0KHAaHue https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHHME, 0000IIICHUE 1

32 CHUCTEMAaTH3alIMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0KHAaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYMHBI

bu6mmoreka [JOK

33 Hrorosas KkouTpoIbHas paboTa 1 https://m.edso0.ru/0fd6d597

34 [ToBTOpenue, o6odIIeHNE 1 1 bubmuorexa [JOK
cUcTeMaTHu3alus 3HaHuH https://m.edsoo.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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[TpoBepsieMbie TPeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Iporpammsl (10 kmace)

Kon [TpoBepsieMble IpeAMETHBIE PE3yIBTAaThl OCBOCHUS OCHOBHOW 00pa30BaTeIbHOM
IPOBEPSAEMOI0 IPOrpaMMBbl CpeHETo 0011Iero 06pa3oBaHus
pe3ynbprara
1 Yucna u BBIYUCIECHUSA
11 OnepupoBark MOHATUAMU: PALIMOHAIIBHOE U JEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
' JecsITUYHast JPOoOb, MPOIEHTHI
19 Bemonsate apudmMernueckne omnepanud ¢ palMOHAIBHBIMH M JIEHCTBUTEIBHBIMU
' qrCcIaMu
13 BeinonHaTe npuOnIMKeHHbIE BBIYUCIEHHS, UCIHONb3Ys IpaBUia OKPYIJIEHUS, JleNaTh
' NPUKHUJIKY U OLEHKY Pe3yJbTaTa BEIYMCICHUI
OnepupoBarh MOHSATHIMHU: CTETIEHB C LIEJIBIM ITOKa3aTeieM, CTaHAapTHas (opMa 3arucH
14 JeMCTBUTENIHOTO YHUCIIA, KOPEHb HATypaJIbHOM CTENEHH; MCIOJIb30BaTh MOAXOIAIIYIO
' dopMy 3ammcu JIEHCTBUTENBHBIX YHCEN ISl PEHICHUS TPAKTHUYECKUX 3amad H
IPEACTaBICHUS JAHHBIX
OnepupoBarTh MOHATUSAMH: CHHYC, KOCHMHYC M TaHI'€HC MpPOU3BOJIBHOIO YIUIA;
1.5 UCTIONIB30BaTh 3alKCh IMPOU3BOJIEHOTO YINIa 4yepe3 oOpaTHhIe TPUTOHOMETPHUYECKUE
byHKIMH
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBarh  TOHATHSIMH:  TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO,  LEJOE,
2.1 palMoHaNbHOE, HPPALMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
29 BemonHATe  mpeoOpa3oBaHUS ~ TPUTOHOMETPHUYECKUX  BBIDOKEHWA W pemIarh
' TPUTOHOMETPUYECKHE YPAaBHEHHUS
BrimonuaTe npeoOpa3oBaHus LENbIX, PAllMOHAIBHBIX U UPPAlMOHAIBHBIX BBIPAXKEHUH
2.3 U pemarh OCHOBHBIC THIBI IEJBIX, PAIIMOHATBHBIX W HUPPANMOHAIBHBIX YPAaBHEHUH H
HEpPaBEHCTB
24 [TpuMeHATh ypaBHEHHUSI M HEPABEHCTBA Ul PEIICHUs MaTeMaTH4YeCKHUX 3a1a4 U 3ajad
' U3 pa3IMYHBIX o0sacTell HAYKH U peasIbHOM JKU3HU
MonenupoBarh peabHbIE CHTYalldd Ha SI3BIKE anreOphbl, COCTABIATH BBIPAKEHUS,
2.5 yYpaBHEHMsI, HEPABEHCTBA 110 YCJIOBHIO 3aja4M, MCCIEI0BAaTh MOCTPOCHHBIE MOJEIH C
UCTIOJIb30BaHHUEM arlapara ajareOpsl
3 OyHKIMH U TpaduKu
OnepupoBarh TOHATHUSAMHU: (GYHKIUSA, CHOCOOBI 3amaHus  (PyHKIMH, 00JacTh
3.1 OTIpeJIeJIeHUs] 1 MHOXKECTBO 3HaueHUH (pyHKIMHU, Tpaduk PYHKIIUHN, B3aUMHO OOpaTHbIC

byHKITUN




OnepupoBarh MOHATHSAMH: YETHOCTb M HEYETHOCTh (YyHKIUHU, HYIW (QYyHKIUH,

3.2
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBarh rpaduku GyHKITUN 1)1 pEIICHUST ypaBHEHHUI
34 CtpouTth 1 yuTaTh rpaduKy JUHEHHON (PYHKIIMH, KBAAPATUIHOW (YHKIIUH, CTCTICHHON
' (YHKIIUH ¢ TeNBIM TTOKa3aTesieM
Hcnonw3oBarh rpaduku GYHKIUHA I UCCIEAOBAHUS MPOIIECCOB M 3aBHCUMOCTEH TP
3.5 pellleHUur 3ajad U3 JIPyruX Yy4eOHBIX NPEAMETOB W pPEallbHOM >KU3HH, BBIPAXKaTh
dbopMynTamMu 3aBUCIMOCTH MEXKy BETMIMHAMH
4 Hauana maremaruyeckoro aHanusa
41 OnepupoBarh MOHATHAMHE: TOCIEIOBATEILHOCTD, apu(METHIECKast H TeOMETPHIeCKast
' MpOrpeccuu
49 OnepupoBarh MOHATHSAMH: OECKOHEUHO YOBIBaIOIas TreoMeTpUuYecKas MpOrpeccus,
' cyMMa O€CKOHEYHO YOBIBAIOIIEH TEOMETPUUYECKON MPOrpecCunt
4.3 3amaBarh MOCIEA0BATEILHOCTH PA3TMYHBIMU CIIOCOOAMU
44 Hcnonp30Barh CBONWCTBA MOCIIEAOBATENILHOCTEN M IPOTPECCUil [Jis pEIIeHUs pealbHbIX
' 3a/1a4 MPUKIAIHOTO XapakTepa
5 MHOXeCTBa U JIOTHKA
5.1 OrnepupoBarh MOHATUSIMH: MHOXECTBO, ONEpPAIlMX HaJl MHOKECTBAMH
59 Hcrnionb3oBaTh TEOPETHKO-MHOKECTBEHHBIM —ammapar il ONHCAaHUS PealbHBIX
' MPOIIECCOB U ABJICHUH, IPU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB
5.3 OnepupoBarh NOHATUAMHU: ONPEACIICHUE, TEOPEMA, CIEICTBUE, I0KA3aTEIbCTBO
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 Yurare 1 CTPOUTH TAOIUIIBI U AUATPAMMBI
6.2 OnepupoBaTh TOHATHSMHU: CpeaHee apudmeThdeckoe, MeauaHa, HauOoJbIIee,
' HauMEHbIIIee 3HAaYCHUE, pa3MaX MacCHUBa YUCIIOBBIX JaHHBIX
OnepupoBarh MOHATHIMH: CIyYalWHBIM SKCIIEPUMEHT (OMBIT) M clydaifHOe COOBITHE,
6.3 JJIEMEHTAapHOE COOBITHE (PJIEMEHTApHBIM MCXOA) CIy4allHOTO OIbITa; HAXOIUTh
' BEPOSITHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMH CIYYalHBIMU COOBITUSIMHU, HAXONUTh H
CpPaBHUBATH BEPOSITHOCTH COOBITHI B M3YUYCHHBIX CIIYIAHBIX HKCIIEPUMEHTAX
Haxomute u QopMyaupoBaTth COOBITHS: TepecedeHne W OOBbEAMHEHHE JaHHBIX
6.4 COOBITHIA, COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO,  TOJIb30BaThCS
IuarpaMMmamu Jusepa u GopMyron CI0KEHUs BEPOSITHOCTEH MPU PEIICHUH 3a7a4
OnepupoBarh MOHATHSAMU: YCJIOBHAsSI BEPOSTHOCTb, HE3aBUCHUMbIE COOBITHS, HAXOAUTD
6.5 BEPOSATHOCTH C TIOMOIIBIO TpaBUa YMHOXKEHHsS, C TOMOIIbIO JepeBa CIy4yallHOTO

OIIbITa




6.6

[TpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS [IPH PEIICHUU 3a]1a4

OHGpI/IpOBaTB MOHATHUAMU: UCHBITAHUC, HC3aBUCUMBIC HCIIBITAHHA, CCPUSL HCHBIT&HHFI,

6.7 ycIex U HeyAadya; HaXOAUTh BEPOATHOCTH COOBITHI B CEPUH HE3aBHUCUMBIX UCIBITAHUI
JI0 TIEPBOTO yCIieXa, HAXOJUTh BEPOSITHOCTH COOBITUI B CEpHH UCTIBITAaHUN bepHymu
6.8 OnepupoBaTh NOHSTHUAMHU: CiydailHass BEJIWYMHA, DACIPENEICHUE BEPOSITHOCTEH,
Juarpamma pacrnpezeseHus
7 ['eomerpus
7.1 OnepupoBarh NOHITUAMU: TOUYKA, IPSMas, IITOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUM M CIEACTBUA U3 HHUX TpU  PEUICHUH
' reOMETPUYECKUX 3a1a4
73 OrniepupoBarTh MOHATHSMH: TMApPAUICTBHOCTh M TMEPICHAUKYISIPHOCTh MPSIMBIX H
' IJIOCKOCTEN
7.4 Knaccuduimpoars B3auMHOE PacIioIOKeHUE MPSIMBIX U TUIOCKOCTEN B TPOCTPAHCTBE
OnepupoBarTh NOHATUSAMU: JABYTPAHHBIM Yroj, TpaHU [BYIPaHHOIO Yyria, pedpo
7.5 JIBYTPAHHOTO YIVla, TUHEHHBIA yroj JABYTpaHHOIO yIia, TpajycHas Mepa JIByTPaHHOTO
yriia
76 OrnepupoBarh MOHSATHUSAMH: MHOTOTPAHHUK, BBHITTYKJIBIM U HEBBITTYKJIbI MHOTOTPAaHHUK,
AJIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK
77 Pacnio3naBarh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MMpaMUAa, MPU3Ma, IPSIMOYTOIbHBII
napajuieJenumnes, Kyo)
KnaccudumupoBare MHOTOTpaHHHMKH, BBIOMpasi OCHOBaHHUS Ui Kiaccuukanuu
7.8 (BBITTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPABUIIbHBIE MHOTOTPAHHUKH, TIPSIMbIE H
HAKJIOHHBIE IPU3MBI, apaJlIesIeUIe/Ibl)
7.9 OnepupoBarh NOHITUAMU: CEKYIas MIIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATP NPUHIUIBI MOCTPOCHUS CEUYEHUH MHOTOIPAHHUKOB, MCIIONbB3YSl METO
' CJIEZIOB
711 Ctpouth ceueHUss MHOTOTPAHHUKOB METOAOM CJIEIOB, BBIINOJIHATh (BBIHOCHBIE)
' IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXKIEGHHE TEOMETPUYECKHMX BEIUYMH IO o0pa3laMm HIu
ajropuTMaM, TIPUMEHSS W3BECTHBIC aHAIUTUYECKHE METONbl TMPU  PEIIeHUHU
7.12 CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIUMUCIECHUE PACCTOSHUI MEXAY JBYMS
TOYKaMH, OT TOYKU JI0 MPSAMOI, OT TOUYKHU JO MIOCKOCTH, MEXKIY CKPEIIMBaIOIIUMUCS
PSIMBIMU
Pemarp 3amaun Ha HaXOXKACHHE TEOMETPUYECKUX BEIMYMH 1O o0pa3laMm WIu
7.13 ajaropuTMaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHE METONbl TMPU  PEIICHUHU

CTaHJApPTHBIX MaT€MaTHYCCKHUX 3aaa4 Ha BBIYMCIICHUC y1i10B MCKOAY




CKPEILMBAIOIINAMUCS MPSAMBIMU, MEXIY NMPAMON U IUIOCKOCTBIO, MEKIY IJIOCKOCTSAMY,
JIByTPaHHBIX YIVIOB

7.14

Bbruucnsate 00beMbl U TUIOIIAIU TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MUPAMU/IA)
C TpuUMEHEHHEeM (QOpMYyJ, BBIYHCISATH  COOTHONICHUS  MEXAY  IUIOHIQJSIMH
MOBEpXHOCTEH, 00beMaMu OJOOHBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBarb NOHATUSAMU: CUMMETpPUS B INPOCTPAHCTBE, LEHTP, OCb M IIJIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI

7.16

N3Bnekars, npeoOpa3oBbIBATh u MHTEPIPETUPOBATH UHGOPMAITHIO 0
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpPEACTaBICHHYI0 Ha 4YepTekax H
pHUCYHKaxX

7.17

[TpumensTp TeoMeTpudecKkre QaKThl Ui PEIIeHUS CTEPEOMETPUYECKUX 3ajad,
NPEAINOIaralonIuX HECKOIBKO IIaroB PEUICHUs, €CIM YCJIOBUS NPUMEHEHHS 3aJaHbl B
SBHOH (popme

7.18

IIpuMeHATh MpOCTENIINE NPOrPAaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

HpI/IBOI[I/ITB MNpUMCPbI MATCMATUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpPOAC M IKHU3HHU,
pacro3HaBaThb NPOSBICHUC 3aKOHOB I'COMCTPHUH B UCKYCCTBE

7.20

IIpuMeHATH MONy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE CUTYalluN U
NPUMEHSTh W3yYeHHBbIC TOHATHUS B TMPOIECCEe TOWCKA pEIIeHHs MaTeMaTHYeCKH
chopmynrpoBaHHONH TPOOIEMBI, MOJEIUPOBATh pPEATbHBIE CUTYallMd Ha S3bIKE
TeOMETPUHU, MCCIEA0BaTh MOCTPOSHHBIE MOJENH C HCIOIb30BAHHUEM T'€OMETPUUYECKUX
NOHATUHA U TEOpEeM, ammapara ajreOppl, pemarb IPaKTUUECKHE 3aJaud, CBSI3aHHbBIE C
HAXOXKJCHHEM FeOMETPUUYECKUX BEIMYUH

ITpoBepsiemble snemMeHThI coaepkanus (10 kiacce)

Kon

[TpoBepsieMblil SIEMEHT COEPHKAHUS

Yucia U BEIYHCIIEHUS

11

Panmonanbhpie yncna. OOBIKHOBEHHBIE U JECSATHUHBIE JPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojnyeckue ApoOu. ApudMmeTnyeckue OIepalud C  pPalUOHAIBHBIMU  YHUCIAMH,
peoOpa3oBaHusl YMCIOBBIX BbIpaxkeHHH. I[IpuMeHneHue npoGeil W MpPOIEHTOB IJs pelIeHUs
MIPUKJIAJHBIX 33]1a4 U3 PA3JIMYHBIX OTpAciiel 3HAaHUN U PEAIbHON KU3HU

1.2

JeiictBuTenpHbple uncna. PanuoHanpHblE M UppalMOHAIbHBIE YHCHA. ApHUPMETHYECKHEe
orepanuu ¢ JeCTBUTENbHBIMU YnciaamMu. [IpubnukeHHble BHIYUCICHUS, IPaBUIa OKPYITICHHUS,
IIPUKHJIKA U OLIEHKA PE3yJIbTara BbIYUCICHUN

1.3

Crenenb ¢ 1enbiM mokazateneM. CranpmaptHas ¢opMma 3amucu JICWCTBUTEIHHOTO YHUCIHA.
Hcnonp3oBanne moaxomsmieii (Gopmbl  3amucu  ACHCTBUTENBHBIX YHCENT IS pEIIeHUs
MPaKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX




Apudmerndeckuii KOpeHb HaTypajabHOUM cTeneHu. [leficTBus ¢ apuMETHUYECKUMU KOPHSIMHU

1.4 .
HaTypaJIbHOM CTETIeHU
15 CuHyc, KOCMHYC W TaHI€HC YHUCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHICHC
' YUCJIOBOTO apryMEHTa
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 ToxaecTBa U TOXIECTBECHHBIE TIPEOOPA30BAHUS
29 [IpeoOpa3oBaHre TPUTOHOMETPUYECKHX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmynbl
2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo1 HHTEpBaJoB
2.4 Pemenue nenbix 1 1poOHO-pallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemenue nppanoHabHbIX YpaBHEHHI U HEPaBEHCTB
2.6 Pemenue TpuroHoMeTpUYECKUX ypaBHEHHM
27 [lpumeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHHIO MAaTeMaTWYeCcKHX 3aJad W 3ajad u3
' pas3InYHbIX 00JIaCTeN HAyKH U peajbHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 OyHK1Ms, criocoOs! 3a1anus GyHkuuu. ['paduk Gpyakun. BzanmMuo oOpatHblie QyHKIIMH
39 Ob6nacte ompeneneHus U MHOXecTBO 3HaueHui ¢yHkumu. Hymu ¢ynkumu. ITpomexyTtku
' 3HAKOIMOCTOSHCTBA. UeTHBIE M HeYeTHBIE (PYHKITHH
33 Crenennas GyHKIMA ¢ HATYpaJIbHBIM H II€JIBIM TTOKa3zareneM. Ee cBoiicTBa u rpaduk. CBoiicTBa
' U rpaduk KOpHS n-Oi CTENEHH
34 Tpuronomerpudeckasi OKpY>KHOCTb, OTPEICIICHHE TPUTOHOMETPUIECKUX (DYHKIIUH YHCIOBOTO
' apryMeHra
4 Hauana maremarnueckoro aHaiamnsa
41 [TocnenoBarensHOCTH, CHOCOOBI 3aaHus MOCIIEI0BATEIbHOCTEH. MoOHOTOHHBIE
' N0CJIEI0BATENLHOCTH
Apudmerndeckast 1 reoMeTpuueckas nporpeccuu. beckoHeuHo yoObiBarolias reomeTpuyeckas
49 nporpeccus. Cymma OeckoHeuHO YyObIBarole reomerpuueckoi mporpeccun. Dopmyna
' CIIOKHBIX TIPOLIEHTOB. lcronp30BaHWe TPOTPEeCCHH U PEIIeHHs pealbHBIX 33134
NPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoecTBO, onepauuu HajJ MHoxecTBamH. Jluarpammel Oiinepa - Benna. I[lpumenenue
5.1 TEOPETUKO-MHOXKECTBEHHOI'O ammapara JUulsl ONMCaHHUs PeajbHbIX MPOLIECCOB U SBICHUH, MPH

pELIeHUH 3a]]a4 U3 JPYruX y4eOHBIX MPEIMETOB




5.2

OHpC,ZleJ'IeHI/IC, T€OpEMa, CICACTBUE, 10KA3aTCIILCTBO

Teopust BEPOTHOCTEN U CTAaTHCTUKA

6.1

[IpencraBinenne naHHBIX ¢ MOMOMIbIO Tabnwmm u amarpamm. Cpemnee apudmernyeckoe,
MeaMaHa, HauOousiblliee M HauWMEHbIIee 3HAYEHUsA, pa3Max, JUCIEpCUs W CTaHAapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

6.2

CrnyualiHple SKCIIEpPUMEHTHI (ONBITHI) M CIIy4ailHbIE COOBITHS. JJIEMEHTapHBIC COOBITHUS
(ucxonpl). BeposTHOCTh ciyyaiiHOro coObITHs. BAM30CTh YacTOTHI U BEPOSITHOCTU COOBITHH.
CrnyualiHple OIBITBI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSMU. BeposTHOCTH
COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Omnepanyu Haja COOBITHSAMM: IepeceueHue, OObEeJUHEHUE, HMPOTUBOMIOIOXKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KEeHUS BEPOSATHOCTEN

6.4

VYcnoBHass BEPOATHOCTb. YMHOXKEHHME BEPOSTHOCTEH. JlepeBo CilydalHOTO 3KCIEpHMEHTA.
®dopmyrna noaHoi BeposaTHOoCcTU. He3aBrcuMble COOBITUS

6.5

KombOunaropnoe mnpaBwio ymHoxeHus. IlepecranoBku u ¢akropuan. Yucio codeTaHHi.
Tpeyronbuuk Ilackansa. ®opmyna bunoma HeroTona

6.6

buHapHblli ciyyaliHpli ONBIT (UCHBITAHUE), yCleX M Heynadya. He3aBucuUMBble HCIBITAHUS.
Cepusi He3aBUCHMBIX MCIBITAaHUN A0 mnepBoro ycnexa. Cepus HE3aBUCUMBIX HCIBITAaHUN
beprymmn

6.7

Cnyuaiinas BennunHa. Pacnpenenenue BepositHocTel. J[narpamma pacnpenenenus. Ilpumepst
pacripeiesieHuid, B TOM YHCIIE TEOMETPHUUECKOE U OMHOMHAIBHOE

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpur. Touka, mpsimasi, MIIOCKOCTh, MpocTpaHCcTBO. [loHATne 06
AKCHOMaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX

7.2

B3auMHOe pacnoyioKeHHE IMPSAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajuleIbHbIE U
CKpemuBaromuecss npsMbsle. [lapamnenbHOCT NpAMBIX M IJIOCKOCTEM B IPOCTPAHCTBE:
NapajuleJIbHbIe IPSAMBIE B IPOCTPAHCTBE, MApaUIEIbHOCTh TPEX IPSIMBIX, MapalIeIbHOCTh
IpPSMOM M IIJIOCKOCTH. YIIBl C COHANPAaBICHHBIMM CTOPOHAMH, YIOJI MEXIy MpsSMBIMH B
npocrpancTBe.  [lapamienbHOCTh  IIIOCKOCTEM:  MapaljiesibHblE  IUIOCKOCTH,  CBOWCTBA
napajuleNibHbIX MIockocted. [Ipocreline mnpocTpaHCTBEHHbIE (UIypbl Ha IJIOCKOCTH:
TeTpa’Ip, KyO, napajiesienuel, IOCTPOCHUE CeYeHUN

7.3

[IeprieHIUKYIAPHOCTD NMPAMON U IUIOCKOCTHU: MEPIECHAMUKYISPHBIE NPsSMbIE B IIPOCTPAHCTBE,
NpsIMBbIE MapaJIJIENIbHBIE U MEPIEHIUKYIPHBIE K IUIOCKOCTH, NMPHU3HAK MEPIECHINKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TeopemMa O IPsAMOM MNEPIEHIUKYIAPHONH IUIOCKOCTU. YINBI B
MPOCTPAHCTBE: YIrOJ MEXAY MNPSIMOM W IUJIOCKOCTBIO, ABYTPAHHBIA YroJ, JIMHEHHBIA YroJ
JBYrpaHHOro ymia. IleprneHauKyiassp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH 1O IIIOCKOCTH,
paccrositHue  OT TpSAMOM 10  IUIOCKOCTH, Tpoekuus (GuUrypsl Ha  IUIOCKOCTD.
IlepnieHAUKYIAPHOCTD  INIOCKOCTEM: IPU3HAK NEPHEHAMKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o Tpex MepreHInuKyIIpax

7.4

[TousTue MHOI'OIr'paHHHKa, OCHOBHBLIC 3JICMCHTBI MHOI'OI'PAaHHHKA, BBIITYKJIBIC W HEBBIIMTYKJIBIC




MHOTOTPaHHUKH, pa3BepTKa MHOrorpanHuka. [Ipusma: n-yronbHasi npu3Ma, rpaHd U OCHOBaHUS
OpU3MBI, TpsMas ¥W HAKJIOHHAsS NPHU3MbI, OOKOBasi ¥ TIOJHAS TIOBEPXHOCTH IPHU3MBI.
[Tapannenenunen, NpsMOYrOJIbHBINA Mapajiesienunesa u ero cBoiictsa. [lupamuna: n-yronpbHas
nUpaMuia, TPaHW W OCHOBAaHWE MHPAMUMABI, OOKOBas M TOJMHAs IMOBEPXHOCTh MUPAMU/IBI,
NpaBWIbHAsg W YCEUEHHas NUpaMuja. OJIEMEHThl NpU3Mbl U mupamuabl. [IpaBuibHbIE
MHOTOTPAaHHUKU: TOHSITHE MPaBUIBHOTO MHOTOI'PAHHMKA, MPaBUJIbHAS MPHU3Ma U MpaBUIIbHAS
UpaMuJia, MpaBUIbHas TPEyroibHas MUpaMua U MpaBMIbHBIN TeTpasp, KyO. [lpencrasienue
O TpaBWIbHBIX MHOTOTPAaHHUKAX: OKTadAp, JoAeKadap u wukocady CedeHus TPUMBI U
MUPAMU/IBI

CI/IMMCTpI/IH B IPOCTPAHCTBC. CHUMMCTPHA OTHOCUTCIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

7.5
DneMeHTHl CHMMETPUH B IUPaMHaX, apaljieNienuIeaax, IPaBUIbHBIX MHOTOTPAaHHHUKAX
Bbluucnenne 31€MEHTOB MHOTOTPAHHUKOB: peOpa, auaroHanu, ymibl. Ilnomans OGokoBoit
MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSIMON MPHU3MBI, IUIOMAJb OCHOBaHH, TeOpeMa O
7.6 OOKOBOI MOBEPXHOCTH MHpsAMOM mHpu3Mbl. Ilnomans GOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NPaBWIBHON MHpaMHIBI, TeOpeMa O IUIOMIAAN yceueHHOM nupamuibl. [lonsarue o6 oObeme.
O06bem nupaMu/isl, IPU3MbI
77 [Togo6ubie Tema B npocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOMAASMU IOBEPXHOCTEH,
' o0beMamMu MOJOOHBIX TEJ
ITpoBepsiemble TpeOOBaHUS K pe3ynbTaTaM OCBOEHHSI OCHOBHOM
obpazoBarenpHOM mporpammsl (11 kimacc)
Kon ITpoBepsieMble IpeAMETHBIE Pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIPOBEPSEMOTO MIPOrpaMMBbl CPEIHETO OOIIET0 00pa30BaHUs
pesynbrara
1 Yucna ¥ BIYUCICHUS
OnepupoBaTh MOHATUSAMH: HATypajlbHOE, LEJIO€ YHCIIO; HCIONb30BaTh IMPU3HAKU
11 JETMMOCTH TENIBIX YHCEeN, pa3joKeHUE YMCIIa Ha MPOCThIE MHOXHUTEIH JUIS PEIICHUS
3a1a4y
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PALIMOHAIILHBIM ITOKa3aTeIeM
13 OmnepupoBars MOHATHIMUA: JIOTapu(M YHCIa, AECITUIHBIE U HAaTypaJbHBIE JIOTapH MBI
2 VYpaBHEHUS 1 HEpaBEHCTBA
[IpuMeHsTh CBOMCTBA CTENEHU MJii MNpeoOpa3oBaHUsl BBIPAXKEHWM, ONEPUPOBATH
2.1 HNOHATUSAMH: TI0Ka3aTelbHOE YPABHEHHE M HEPABEHCTBO; pPELIaTh OCHOBHBIC THIIBI
MIOKA3aTeNbHBIX YPaBHEHUI 1 HEPABEHCTB
BeinonHATe mpeoOpa3oBaHUs BBIPAXKEHUH, COAEpXKAIIMX JOrapu(Mbl; ONEPUPOBATH
2.2 HNOHATUSAMH: JIOTApU(PMHUECKOE YpaBHEHHUE M HEPABEHCTBO; pEIllaThb OCHOBHBIC THIIbI
JOrapu(pMHUECKUX YPaBHEHUH U HEPABEHCTB




2.3

HaXO,I[I/ITB peicHuA HpOCTCﬁMHX TPUTOHOMETPUUCCKHNX HCPABCHCTB

OnepupoBaTh TMOHATUSAMHU: CHCTEMA JIMHEHHBIX YPaBHEHUH U €€ pELICHUE;

24 . .
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pEIIEHUs PAKTHUECKUX 3a1a4
25 Haxoaute penieHns NpocTeHIINX CUCTEM U COBOKYITHOCTEH pallMOHaJIbHBIX YpaBHEHUH
' Y HEPaBEHCTB
MopenupoBaTh peanbHbIe CUTYyalldd Ha S3BbIKE anreOpbl, COCTaBIATH BBIPAKECHUS,
2.6 YPaBHEHMsI, HEPAaBEHCTBA M CUCTEMBI 110 YCJIOBMIO 3aJ1auM, UCCIIE0BATh MOCTPOCHHbIE
MOJIETIH C UCTIOJIb30BAaHUEM armapara ajareOpsl
3 @yHKIMU U TpaduKu
OnepupoBarh MOHATHUSAMH: TEPHOAWYECKas (YHKIHS, MPOMEKYTKH MOHOTOHHOCTH
31 GYHKIUM, TOYKM HSKCTpeMyMma (yHKIMM, HauOoJiblllee U HauMEHbIIee 3HAYCHMS
(GYHKIIMM Ha TIPOMEXKYTKE; UCIOIB30BaTh MX JJISl UCCIENOBaHUS (PYHKIMH, 3aJaHHOU
rpagukom
OnepupoBarh  MOHATUAMHU: TIpaUKM  IOKa3aTeNbHOW, Jorapu(MUUECKOH U
3.2 TPUTOHOMETPUYECKNX (YHKIWK; H300pakaTb WX HAa KOOPIUHATHOW IUIOCKOCTH W
UCIIOJIb30BaTh JJIsl PEIICHUs] YpaBHEHUI U HEpaBEeHCTB
33 N300pakaTb Ha KOOPJIMHATHOW TIJIOCKOCTH TpadUKU JUHEHHBIX YpaBHEHUH H
' UCTIOJIB30BaTh UX ISl PEIICHUS] CHCTEMBI INHEWHBIX ypaBHEHUH
34 Hcnonb3oBarh rpaduku QyHKIMHA A7 UCCIEIO0BaHUS MPOLECCOB U 3aBHCUMOCTEN U3
' JIPYTUX Y4EOHBIX TUCHUIUINH
4 Hauana maremarndeckoro aHamsa
OnepupoBarh TOHATHSAMH: HENpPEpbIBHAS  (QYHKIHUSA, TPOW3BOMHAS  (YHKIUH,
4.1 UCIIOJIb30BaTh T'€OMETPUUYECKUH M (PU3MUECKUH CMBICT MPOMU3BOAHOM Ul pelieHHs
3a1aq
4.9 HaxoauTh Mpon3BOMHBIC AIIEMEHTAPHBIX (YHKIUHA, BBIYUCISATH TTPOU3BOIHBIE CYMMBI,
' MIPOM3BE/ICHUS, YACTHOTO (YHKIIUI
43 Hcnonb30Barh MPOW3BOAHYIO JUIS HCCIEAOBAaHHUS (QYHKIMM Ha MOHOTOHHOCTH H
' IKCTPEMYMBI, IPUMEHSTH PE3YIBTaThl HCCIECIOBAHMUS K TIOCTPOSHHIO rpaduKoB
44 Hcronb30BaTh MPOM3BOIHYIO TSI HAXOXKACHUST HAWIYYIIETO PEIICHHUS B MPHUKIJIAIHBIX,
' B TOM YHCJIE COIIMATIbHO-PKOHOMUYECKHUX, 3a1a4ax
45 OnepupoBarh NOHATHAMM: NIEPBOOOPA3HAs U MHTErpal; MOHUMAaTh T€OMETPUUECKUHN U
' (Gu3n4ecKuil CMBICII UHTErpaja
16 Haxonuts nepBooOpa3Hble 3J€MEHTApHBIX (YHKIMHA, BBIYUCIATH WHTETpaj IIo
' dbopmyne HeroToHa - JleliOHua
47 Pemiars npuxiiagHble 3a1a4k, B TOM YUCIIE COLUAIBHO-IKOHOMUYECKOTO U (PU3HMUECKOr0

XapaKkTepa, CpCACTBAMU MATCMATUYCCKOI'O aHAJIN3a




TeOpI/Ifl BepOHTHOCTeﬁ N CTAaTHUCTHKaA

CpaBHUBaTh BEPOSITHOCTU 3HAYEHUMN CIIy4allHON BEJIMYMHBI [0 PACIPEAECIICHUIO UIHU C

5.1
IIOMOIIBIO IUarpamMM
OnepupoBarbk MOHATHEM MAaTEMaTHYECKOIO OKUAAHUS, IPUBOIUTH IIPUMEPBI TOTO, KaK
5.2 OpUMEHSETCd  MaTeMaTHYeCKoe OXKHJAHUE CIy4yailHOH  BEJWYHMHBI, HAaXOIUTh
MaTreMaTu4ecKoe O’KUAaHuE 110 JaHHOMY PacipeaesCHHUIO
5.3 HmeTh npeacTaBieHue 0 3aK0OHe OOJBIINX YUCET
5.4 Hmets npezcTaBieHne 0 HOpMaJIbHOM paclpeieIeHuu
6 I'eomerpus
OnepupoBaTh  MHOHATHSMU:  ILWIMHApPUYECKass  IIOBEPXHOCTb,  OOpasyroulue
6.1 [IMHAPUYECKONH TMOBEPXHOCTH, LWJIMHAP, KOHUYECKash MOBEPXHOCTh, 0Opa3yroline
KOHUYECKOM MMOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 Pacnio3naBarh Tena BpamieHus (UIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CLIOCOOBI MOYYCHHUS TeJl BPALLICHHUS
6.4 KrnaccuduiupoBars B3auMHOE pacronoxeHue chepsl U MIOCKOCTH
6.5 OmnepupoBarh MOHATUSMH: IIAPOBOA CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CErMEHTAa,
' IIapOBOM CJI0H, OCHOBaHHME LIAPOBOTO CJIOsI, BHICOTA IIAPOBOT0 CJI0s, IIAPOBOM CEKTOP
6.6 Bbruucnate 00beMbl M IO TOBEPXHOCTEN TEJ BpaIlleHUs, TEOMETPUUYECKHUX Tel C
' npuMeHeHueM popmy
6.7 OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMHCAaHHBINA OKOJIO
' cdepsl, chepa, BIMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BpaIlleHUs
6.8 BBIUUCIIATE COOTHOLIEHUS MEXY IUIOMAASIMU MOBEPXHOCTEH U 00beMaMH MOIOOHBIX
' TeN
6.9 N300paxkare u3ydaemble (UTYpBI OT PYKH U C NMPUMEHEHUEM IMPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
6.10 BbInoaHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
' BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs TeJl BpallleHUS
N3Brnexars, MHTEPIPETHPOBATH U 1peoOpazoBbIBaTh  HWH(MOPMALUIO 0
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, HpPEICTaBICHHYI0 Ha YepTexax H
PHCYHKax
[TpumeHsaTh TeoMeTpuyeckue GaxkThl Ui pEIIeHUs CTepEeOMETPUYECKHX 3ajad,
6.12 HPEANOIAraloluX HECKOIbKO IIaroB PELICHMs], €CIM YCJIOBUS IPUMEHEHUs 3a/laHbl B
SBHOH popme
6.13 OnepupoBarb NOHITHEM: BEKTOP B IIPOCTPAHCTBE




BrimmonaaTs ﬂeﬁCTBHﬂ CJIOKCHHA BEKTOPOB, BBIYMTAHHSA BCEKTOPOB M YMHOXCHHUA

6.14 .
BEKTOpa Ha YUCIIO0, OOBSICHITH, KAKUMH CBOHCTBAMH OHU O0JIATAr0T
6.15 [TpuMeHATH paBUIIO apajlIesIenune a Npyu CI0KEHHUH BEKTOPOB
OnepupoBarh MOHATUAMH: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIIb
6.16 BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YIroJl MEXAYy BEKTOpaMu,
CKaJIApPHOE MPOU3BE/ICHHE BEKTOPOB, KOJJIMHEAPHBIC ¥ KOMIUIAHAPHBIE BEKTOPbI
Haxoaute cymMMy BEKTOpPOB M IPOM3BEJIEHHE BEKTOpAa Ha YHCIO, YOl MEXIy
6.17 BEKTOpPaMH, CKaJsIpHOE  TPOM3BEJACHHE, pACKIAAbIBaTh  BEKTOp IO  JBYM
HEKOJIJIMHEAPHBIM BEKTOpaM
6.18 3aaBarh MJIOCKOCTh YPAaBHEHHEM B IEKapPTOBOM CUCTEME KOOPIMHAT
6.19 Pemarb mpocreifiime reomerpuyeckue 3aJadyd  Ha  IPUMEHEHHE BEKTOPHO-
' KOOpPAMHATHOI'O METO1a
Pemarp 3agaun Ha J0Ka3aTe€IbCTBO MAareMaTHMYECKUMX OTHOLIEHUH W HAaXO0XKJEHUE
6.20 reOMETPUUYECKUX BEJIMYMH IO o0paslaMm MM ajlropuTMaM, MPUMEHss H3BECTHBIC
METOJIBI TIPU PEUICHUN CTaHAAPTHBIX MaTeMAaTHYECKHX 3a/1a4
6.1 [TpuMeHSTHh IpOCTEHIINEe MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
' CHCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3a]1au
6.22 [TpuBOmUTH TpPHUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJAE M IKU3HH,
' pacIio3HaBaTh NPOsBIEHNE 3aKOHOB FEOMETPHUH B UCKYCCTBE
[TprMeHsATH MOTy4YeHHBbIE 3HAHUS Ha MPaKTUKE: aHAJTM3UPOBATh pealbHble CUTYyalluu U
NPUMEHATh HM3YYCHHBIC TOHATHS B TIPOIECCE IIOMCKA pEIIeHUS MaTeMaTHYeCKH
6.23 c(OpMYITUPOBAaHHON MpOOJIEMbI, MOAETUPOBATH peallbHble CUTYallMM Ha s3bIKE
' TeOMETPUHU, MCCIEA0BaTh MOCTPOEHHBIE MOJENH C HCIOIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUI W TeopeM, ammapara aiareOpbl, pelarb MPaKTUYEeCKUEe 3a/laud, CBS3aHHBIE C
HaXOXKJIEHHEM T'€OMETPHUYECKUX BEITHUUH
ITpoBepsiembie aneMeHTHI cofepkanus (11 kmacc)
Kon IIpoBepsiemMblii 2IEMEHT COAEPIKAHUS
1 Yucna n BBIYUCIICHUS
11 HarypanbHbie u nenple yncina. [Ipu3Haku 1eIMMOCTH ENBIX YHCEIT
1.2 Crenens ¢ paloHaIbHBIM MOKa3areseM. CBOMCTBA CTENIEHU
13 Jlorapudm uncna. JlecATHYHbIE U HATypaJbHbIC JOTapH(PMbI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 [IpeoOpazoBanue BhIpaKEHUH, COAEPKALIUX JTOTapH(PMbI




2.2

Hp606p330BaHI/IC BBIpa}I(eHHfI, coacCpKaluX CTCIICHU C pallMOHAJIBHBIM I1OKAa3aTCJIEM

2.3 [TprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4 [Toxa3aTrenbHble ypaBHEHUSI U HEPABEHCTBA

2.5 Jlorapudmuyeckue ypaBHEHHs 1 HEPAaBEHCTBA

26 CucreMbl IMHEHHBIX YypaBHEHHMH. PelleHne NpUKIAIHBIX 334a4 C IIOMOILBIO CHCTEMBI
' JIMHEWHBIX YpaBHEHUN

2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB

28 [TpuMeHeHHe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MareMaTH4eCKHX 3a/ad U 3aj1a4
' U3 pa3IMuHBIX o0sacTell HAYKU U peasIbHOM JKU3HU
3 OyHKIMH U TpaduKu

31 Oynkuus. [Tepuonnueckue pynkunu. [IpoMexxyTku MOHOTOHHOCTH (GYHKIUH. MaKCUMyMBbI U
' MUHUMYMBI QyHKIIH. Hanbombiee 1 HauMeHblIee 3HaueHne (PYHKIIMU Ha TPOMEKYTKE

3.2 Tpuronomerpudeckue GpyHKINU, HX CBOHCTBA U rpaduKu

3.3 [TokazarenpHas u Jorapudmudeckas QyHKIIH, UX CBOWCTBA U TpapuKu

3.4 Hcnonp3oBanue rpa@ukoB (GyHKIU 7151 pelieHnsl ypaBHEHUN U JIMHEHHBIX CUCTEM

35 Ucnonp3oBanue rpadukoB GYHKIMNA IS UCCIAEAOBAHHS TPOIECCOB W 3aBUCHUMOCTEH,
' KOTOpBI€ BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U pealbHOM KU3HU
4 Hauana MaremaTrndeckoro aHaansa

4.1 HenpepeiBabie GpyHKIMN. MeTOA HHTEPBAJIOB JJIsl pELICHHS] HEPAaBEHCTB

4.2 [TpousBoanas pynkuuu. ['eomerprueckuii 1 Gpu3MUecKuil CMbICI TPOU3BOJHON

43 [TpousBoaHble 3MeMeHTapHBIX (GYHKIUE. DOopMynbl HaXOXKACHUS IMPOU3BOIHONW CYMMBI,
' MPOM3BEICHUS U YaCTHOTO (PYHKITHIA

44 [TpuMeHeHHe MPOM3BOJHOM K HCCIIEAOBAHHMIO (PYHKIMI Ha MOHOTOHHOCTh M IKCTPEMYMBI.
' Haxoxxnenre HanOosbIIero 1 HAaMMEHbIIETo 3Ha4YeHHs (PYHKIIUU Ha OTpe3Ke

45 [TpyMeHeHre MPOU3BOIHON AJI HAXOXK/IEHUSI HAMTYYIIEero pelIeHus B IPUKJIaJHbIX 3a/1auax,
' JUIsL OTIpEJIEJIEHUs] CKOPOCTH Tpoliecca, 3alaHHOro (opMyIIoi 1iu rpaduxkoM

4.6 [TepoobOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reomeTpudeckuii U Gu3nuecKuii cMbIc. Beraucienne naTerpana mo Gopmyie
) Herorona - Jleitoauna
S) Teopus BEpOATHOCTEN U CTAaTUCTUKA

51 YucnoBble XapaKTEPUCTUKU CIIY4alHBIX BEJIMUYMH: MareéMaTHUECKOE OKUJAHUE, TUCIIEPCUs U

CTaHJApPTHOC OTKIIOHCHHUC. HpI/IMepI)I IMPUMCHCHUA MaTEMATHYCCKOTO O)KUAaHW A, B TOM YUCJIC




B 3aJjayax M3 IMOBCEIHEBHOW >KM3HU. MareMaTudyeckoe OKHJaHWe OWHApHOW CIydailHOU
BEJIMYMHBL. MareMaTuyeckoe OKHUJIaHUE€ CYMMBbI CIy4alHBIX BEIWYMH. Maremarnueckoe
OKHJIAaHWE U JUCTIEPCHS TEOMETPHUECKOTO U OMHOMHUAIIBHOTO pacipeiecHIi

5.2

3akoH OOJIBIIMX YHCET W €ro poib B Hayke, mpupojae u obmectBe. BpiOOpouHBI MeTOn
HUcCceq0BaHuI

5.3

[Ipumepsl HENpPEpBIBHBIX CIy4alHbIX BeIWYUH. [loHATHME O IJIOTHOCTH paclpeneseHus.
3ajmaun, TPUBOIAIIME K HOpMaJIbHOMY pacmpeaeneHuto. [loHstue o HOpMalibHOM
pacupeneneHun

['eomerpust

6.1

[{unuaapuueckas TMOBEPXHOCTh, 00pasyloliue I[HIMHIAPUYECKOW TMOBEPXHOCTH, OCh
[WIHHIPAYECKON MOBEPXHOCTH. L{MauHIp: OCHOBaHUS M OOKOBast MOBEPXHOCTh, 00pa3yroImas
U OCb, IIOIA/Ib OOKOBOI U TIOJTHOW MOBEPXHOCTH

6.2

Konnueckass TOBEpXHOCTh, 0Opa3yromye KOHHYECKOH MOBEPXHOCTH, OCh W BEpIIUHA
KOHMUYECKOM moBepxHOCTH. KoHyc: OCHOBaHHE M BeplIMHA, 0Opasyromas ¥ OCh, IJIOIAAb
OOKOBOI M MMOJHON MOBEPXHOCTU. YCEUEHHBbIH KOHYC: 00pa3yroliue U BbICOTA, OCHOBAHUS U
O0KOBas IOBEPXHOCTh

6.3

Cbhepa m map: ueHtrp, paamyc, aUaMmeTp, IUIOMIaAb MNOBEpXHOCTH cdepbl. B3ammuoe
pacmonoxeHnue chepsl ¥ MIOCKOCTH, KacaTeIbHas TNIOCKOCTh K cdepe, MmIomaas chepbl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IIJIOCKOCTHU. Pa3BepTI<a ONUINHAPA U KOHYCa

6.5

KoMOuHanuu ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAaHHBIN OKOJIO cdepsl,
cdepa, BIMCaHHasi B MHOTOTPAHHUK, UJIH TEJIO BPAIlEHUS

6.6

[TonsTue o006 oObeme. OcHOBHBIE cBOWcTBa 00BeMOB Ten. Teopema 00 oObeme
IPSIMOYTOJILHOTO Napajulesenunena u cieAacTsus u3 Hee. O0bemM nuiauHApa, KoHyca. O0beM
mapa ¥ riomais chepsl

6.7

[TonoOubie Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIAAIMU TTOBEPXHOCTEH,
00beMaMu MOTOOHBIX TEI

6.8

Ceuenns mwmHApa (TApaIeIbHO ¥ TNEPHCHAUKYISIPHO OCH), CEYCHHs KOHyca
(mapannenbHOe OCHOBAHUIO U TIPOXOISIIEe Yepe3 BEPIINHY), CEUCHUS [1apa

6.9

Bekrop Ha miockoct U B npocTpaHcTBe. CloKE€HHWE M BBIYMTAHHUE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO TpeM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napauienenunena. Pemenue 3agay, CBSI3aHHBIX C NPUMEHEHUEM TMPAaBUI JIEUCTBUH C
BEKTOpaMu

6.10

[IpssMoyronpHast cucrtemMa KOOpAMHAT B npocTtpaHcTBe. Koopamuarel BekTopa. IIpocreitmme
3a/aud B KOOpAMHATax. Yroia Mexay BekTopamu. CKaJaspHOE IPOU3BEIEHUE BEKTOPOB.
Brrancnenne ynioB Mexay NPSMBIMH U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METOJ, IIPU
PELICHUU T€OMETPUYECKUX 3a1ad

111.11. [Inst npoBeaeHMsI EAMHOIO FOCYIapCTBEHHOIO 3K3aMeHa 110 Maremaruke (nauee - EI'D




[0 MaTeMaTHKe) UCIIOJIb3YeTCs iepedeHb (Konu(puKarop) mpoBepsieMbIX TpeOOBaHUHN K pe3ylibTaramMm
OCBOCHHsI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl CPETHEro OO0IIEro o0pa3oBaHMs U AIIEMEHTOB
conepkanus. [Ipu npoBenernnu EI'D mo maremaruke 6a30BOro ypoBHs U3 nepevHs (koauduraropa)
BBEIOMPAIOTCSl TIO3WIIMH, COOTBETCTBYIOIIME (eaeparbHO padoyeil mporpaMMe MO MaTreMaTHKe
(6a30BBIii YPOBEHb)

[TpoBepsiembie Ha EI'D mo Maremaruke TpeOOBaHHS

K pe3yibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeNibHOM MporpaMmbl

CpeIHero o01ero oopa3oBaHus

Kon
IPOBEPSIEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl CPETHETO 00IIero 00pa30BaHUS

1

Bianenne wMeromamMu JOKa3arenbCTB, AJITOPUTMAMM  DPELICHHs 3aJa4; YMEHHE
(bopMyaMpoBaTL M ONEPUPOBATh IOHITUSAMHU: OIpENEIEHUE, aKCUoMa, Teopema,
CIIEZICTBHE, CBOICTBO, TMPHU3HAK, JIOKA3aTeIbCTBO, PABHOCWIBHBIC (HOPMYIUPOBKH;
OPUMEHATh UX; YMeHHe (opMynupoBarh O0OpaTHOE U IPOTHUBOIOJIOKHOE
YTBEPKJICHHE, MNPUBOAUTH IPUMEPbl M KOHTPIPUMEpPBI, MCIOIB30BATh METOJ
MaTeMaTH4eCKON MHIYKIMH; TPOBOANUTD JI0KA3aTEIIBHBIE PACCY)KIEHUS IIPU PELICHUN
3a/1a4, OLEHMBATh JIOTMYECKYIO NPABUIBHOCTh PACCYXIACHUHN; YMEHHE ONEPHUPOBAThH
MOHATUSAMU: MHOXKECTBO, ITOAMHOXECTBO, OIIEpallMd HAJ MHOXECTBAMH; YMEHHE
HCIIOJIB30BaTh TEOPETHKO-MHO)KECTBEHHBIM —ammapar Uil ONHCAHWS  PEeallbHbIX
IPOIIECCOB U SBJICHUM M NPH PELIeHUH 3a/ad, B TOM YHUCIIE W3 JAPYIHX Y4eOHBIX
pPEeIMETOB; YMEHUE ONEPUPOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK,
rpa¢ Ha IIOCKOCTH; YMEHHE 3a/1aBaTh U OMMCHIBATH I'padbl Pa3IMYHBIMU CIIOCOOAMU;
MCIIOJIB30BaTh Ipadbl MpU peLICHUH 3a/1a4

YMeHue onepupoBarh MOHATHUSMHU: HAaTypajibHOE YHCIIO, LI€JI0€ YHUCIO, CTENEHb C
LEeIbIM TI0Ka3aTeleM, KOPEHb HaTypajlbHOM CTENEHH, CTENEeHb C paludOHAIbHBIM
nokaszaresieM, CTeNeHb C JACHCTBUTEIbHBIM IOKa3areleM, JIorapuM 4Yucia, CUHYC,
KOCUHYC W TAHT€HC MPOM3BOJIBHOTO YHCJIA, OCTAaTOK IO MOAYII0, paluOHalIbHOE
YHUCJI0, UPPANMOHATFHOE YHCII0, MHOKECTBA HATYPAJIbHBIX, IIEJbIX, PAIlMOHABHBIX,
JIEMCTBUTENbHBIX UMCEN; YMEHUE MCIOJb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbBIINMA
o0muii nenuTeNb U HauMEeHbIIee 001Iee KpaTtHoe, anropuT™ EBknmaa mpu pemreHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMH CHUCTEMAaMH CUHUCIICHHS; YMEHUE
BEBIIOJIHATHL BEIYHUCIICHHUE 3HAUYCHUU U npeo6pasoBaH1/I${ BI)Ipa)KeHI/Iﬁ CO CTCIIEHAIMU U
norapumamu, mnpeoOpa3oBaHHsl APOOHO-PALMOHANBHBIX BBIPAKEHUN; YMEHHE
ONepUpOBaTh TMOHATUSAMHU: IMOCIIEIOBATEIILHOCTh, apudmMeTnyeckas Mporpeccus,
reoMeTpUYecKas mporpeccus, 0ECKOHEYHO YOBIBAIOIIAsl TEOMETPUYECKas IIPOTPECCHs;
YMEHHUE 3aJaBaTh TOCIEIOBATEILHOCTA, B TOM YHCJIE C TIOMOIIBIO PEKypPPEHTHBIX
dbopMyiT; yMeHHE ONEepUpPOBATH MOHATHSIMH: KOMIUIEKCHOE YHUCIO, COTMPSIKCHHBIE
KOMIUICKCHBIC YHCJIa, MOAYJIb W apryMEHT KOMIUIEKCHOTO dHclia, (opMa 3arucH
KOMITJICKCHBIX 4HceNl (TeoMeTpUYecKas, TPUTOHOMETpUYECKas W anredpanyeckas);
YMETb MPOU3BOAUTH apupMeTHUYEeCKHe JEeHCTBUS C KOMIUIEKCHBIMH YHUCIIaMU;
MPUBOAUTL MPUMCEPBI UCITOJIE30BAHUA KOMIIJICKCHBIX YUCCII; OIICPUPOBATH ITOHATHUSIMU:
Martputia 2 X 2 U 3 X 3, ONpeAciMuTeNb MaTpUlbl, T€OMETPUUYECKUUA CMBICIT
OIpENECIUTEIIS




Ymenue OIIepUPOBAThH MOHSTHSIMHU: palnoHaIbHbIE, UppalMOHANIbHBIE,
MOKa3aTelbHbIe, CTEIICHHBIE, JIOTapH(PMUICCKIE, TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEPAaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpPUPOBaTh MOHATHSIMHU: TOXKIECTBO,
TOXKICCTBCHHOE MPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHCHHH H
HEPABEHCTB, PAaBHOCWJIBHOCTh ypaBHEHHUIl, HEPABEHCTB U CHUCTEM; YMEHHUE pellaTh
ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMbl C IIapaMeTpPOM; MPHUMEHSTHh YpPaBHEHMS,
HEpPaBEHCTBA, WX CHUCTEMbl ISl PEIICHUS MaTeMarTMYecKUX 3aJady W 3ajJad U3
pa3IMyYHbIX o0nacTel HayKu U peaibHOU KU3HU

YMeHue onepupoBarh MOHSATHAMH: (DYHKIHS, YETHOCTh (DYHKLIUH, TMEPHOTUYHOCTD
(GYHKIIUM, OTpPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIUH, OKCTPEMYM
¢GyHKIMH, HamOoJbllee W HAaWMEHbIIeEe 3HAYeHUs (YHKIUM Ha TIPOMEKYTKE,
HerpepbiBHAasE (yHKOHSA, AacUMOTOTHl Tpaduka (yHKIWMM, TepBas W BTOpas
npousBogHas (QYHKIMH, TEOMETPUYECKUH M (U3UYECKUI CMBICI IPOU3BOIHOM,
nepBOOOpa3Hasi, ONpeNeICHHBI WHTETpaj; yMEHHEe HaXOAWTh AaCHMIITOTHI rpaduka
(GYHKIMH; yMEHHE BBIYHMCIATH HPOM3BOJHBIE CyMMBI, IPOW3BEACHUS, YaCTHOTO W
KOMIO3UIMU (YHKIWH, HAXOAWTh ypaBHEHHE KacaTeIbHOW K Tpaduky (QyHKIHU;
YMEHHE HaXOIUTh IPOHM3BOIHBIC SJIEMEHTApHBIX (DYHKIMH; yMEHHE HCIOIb30BaTh
NPOM3BOJHYIO JUIS MCCIIENOBAaHUS (QYHKUIMH, HAXOIUTh HAHOOJBIINE U HAMMEHBIIINE
3Ha4YeHUs! (YHKIHMH; CTPOUTH Ipa)MKd MHOTOWICHOB C HCIIOJIL30BAaHUEM arrapara
MaTeMaTU4IeCcKOro aHaji3a; MPUMEHSATh MPOU3BOIHYIO JIUIsl HAXOXK/ICHUS HAWITYUIIETO
peleHNs B NMPUKIAJHBIX, B TOM YHCJE COLMAIbHO-DKOHOMHUYECKUX M (PU3MUECKUX
3aa4ax; HaXOMUTh TUIOMANN U 00BeMBbI (DUTYpP C TIOMOIIbIO WHTETpaja; MPUBOIUTD
OpUMEpbl MaTeMaTHMYeCKOro MOJEIMPOBAaHUS C IMOMOIIBI0 Au(depeHnaIbHbIX
ypaBHEHUH

YMeHue omnepupoBaTb MOHATHUAMHU: rpaduk ¢(yHKuuu, obOpartHas ¢yHKLuS,
KOMITO3uIUsl (YHKIMM, TUHEeHas QyHKIuMsA, KBagpaTHuHas QyHKIUS, pallioHaIbHAS
¢GyHKUMs, CTeneHHas (QYHKIMs, TPUTOHOMETpudeckue (yHKUIUU, O0OpaTHbIE
TpUTOHOMETpUYeCcKre (YyHKIMM, MOKa3arelbHas M Jorapupmuueckas QyHKIUU;
YMEHHUE CTPOUTh TpapuKU H3YUYEHHBIX (QYHKIUH, BBIIOJHATH MpeoOpa3oBaHUs
rpa¢pukoB (PyHKIMHA, HCHOIB30BaTh TpauKU I U3Yy4EHUs TPOLECCOB U
3aBHCUMOCTEH, MPHU pElIeHUH 3a/ad U3 JPYrux Y4eOHBbIX MpPEeaIMEeTOB W 3ajad W3
peanbHOM JKU3HU; BbIpaXaTh (OpPMYIaMH 3aBHCUMOCTH MEXAYy BeIMUYUHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpa@uKku (GYHKIMHA Ui pelleHns YpaBHEHUN, HEPABEHCTB
U 3aJad C TapameTrpamM; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pelIeHU YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue penarb TEKCTOBbBIE 33/1a4d Pa3HbIX TUIOB (B TOM YKCIIE HA MIPOLIEHTHI, 10U U
YacTH, Ha JIBIDKEHHE, PabOTy, CTOMMOCTH TOBapOB M YCIYI, HAJOTH, 3aaud W3
o0nacTu ynpapieHUs JTUYHBIMA U CEMEHHBIMU (PMHAHCAMU); COCTABIIATH BBIPAKCHUS,
yYpaBHEHHUs, HEPABEHCTBA M UX CHCTEMBI 110 YCJIOBHIO 3aJaud, WCCIIECI0BATh
MOJyYEHHOE peIIeHHe W OIEHUBATh MPaBAONOJOOHOCTh pE3YJAbTaTOB; YMEHHE
MOJIEIUPOBATh pPealibHble CUTyallud Ha S3bIKE MAaTEeMAaTUKU; COCTABIISTh BBIPAKEHUS,
YpaBHCHH, HCPABCHCTBA W HX CHCTCMBI IIO YCJIOBHIO 3aJadu, HCCICAOBATH
MOCTPOEHHBIE MOJIEIN C HCIIOJIb30BaHUEM armapara ajareOpbl, UHTEpIPEeTUPOBAThH
MOJTYYEHHBIN pe3ynbTar

YMeHue onepupoBarh MOHATUSAMU: CpeAHee apudMeTnieckoe, MenaHa, HanooblIee




Y HaWMEHbIIIEE 3HAYEHHUs, pa3Max, AUCIEPCHs], CTAHAAPTHOE OTKIOHEHHUE YUCIOBOIO
Habopa; yMEHHE W3BJICKaTh, HHTEPIPETUPOBATh WH(OPMAIUIO, MPEACTABICHHYIO B
Tabnuuax, Ha [uarpaMmmax, rpagukax, OTpa)xarollylo CBOWCTBA pealbHBIX IPOIECCOB
U SBICHUH; MPEICTABISITh HWHPOPMAIMIO C TIOMOIIBI0 TaONUIl M JUArpamMu;
UCCJIEJIOBATh CTAaTUCTHYECKHE NaHHbIC, B TOM YHCIIe C MPUMEHEHHEeM Ipaduueckux
METOZIOB U DJIIEKTPOHHBIX CPENCTB; TpadUUeCKH HCCIEI0BAaTh COBMECTHBIC
HAOJIOIEHNUS C TIOMOIIBIO TUarpaMM pacCeuBaHus U JIMHEHHOW perpeccuu

YMeHHe OmnepupoBaTh MOHATHUAMHU: CIyYalHBI ONBIT M CiIydailHOE€ COOBITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHSI; YMEHHE  BBIYUCIATH  BEPOSTHOCTh €
UCIOJIb30BaHUEM TIpaUueCcKUX METOJOB; IPUMEHATh (OPMYJbl CIOXKEHHS U
YMHOXCHHS BEpOATHOCTEH, (hopMyrny MOTHOH BepOSTHOCTH, (Gopmyny beprymm,
KOMOMHATOpHbIE (haKThl U (POPMYIbI; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHMA;
YMEHUE  OIepUpOBATh  IOHATUSAMM:  CIydalHas  BEJIIMYMHA, PACIpPEACIICHHE
BEPOATHOCTEH, MATEMaTUYECKOE OXKHUJIAHUE, TUCIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CIIy4alHOM BEJIMYMHBI, (YHKIMM pacCHpeleseHus M IUIOTHOCTU PaBHOMEPHOTO,
[IOKAa3aTeJIbHOTO M HOPMAJIbHOTO PACHpPENEICHUM; YMEHHE MCIIONb30BaTh CBOWCTBA
W3Y4YCHHBIX PaCHpeNeieHUuM Uil pelleHus 3a4ad; 3HAKOMCTBO C IOHATHSMU: 3aKOH
OOJIBLINX YUCENI, METO/Ibl BBIOOPOYHBIX UCCIIEIOBAaHUIN; yMEHUE IPUBOJUTH IPUMEPHI
NPOSIBIICHHUS] 3aKOHA OOJIBIIMX YHCET B MPHUPOAHBIX W OOUIECTBEHHBIX SIBICHUSX;
YMEHHE OIIEpUPOBATh IOHATUSAMM: COUETAHUE, IMEPECTAHOBKA, UYUCIIO COYECTAHM,
YHCIIO MEepecTaHOBOK; OMHOM HploTOHA; yMeHHE MPUMEHATh KOMOMHATOPHbIE (AKThI
U pacCyXACHHUs JJs pelleHHs 3a]ad; OLIEHUBATh BEPOSATHOCTU PEATbHBIX COOBITHIA;
COCTaBJIATh BEPOSTHOCTHYIO MOJIEJIb U MHTEPIIPETUPOBATH MOJyYEHHBIN pe3ylbTar

YMeHue OIepupoBarh IOHATHAMH: TOYKa, IpsiMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYNHA YIJIa, INIOCKUHI YIoJI, ABYTPAHHBIN YroJl, TPEXI'PaHHbBIN Yrol,
CKpELIUBAIOIIKUECS MPAMBIC, IMApaLIEIbHOCTh U IEPIEHIUKYIAPHOCTh IPSAMBIX H
IJIOCKOCTEH, Yrojl MEXKIy HPsSMBIMH, YroJI MEXKIAY IPSIMOM M IUIOCKOCTBIO, YIOJl
MEXAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSTHUE MEXIY
IPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSAMH; YMEHHME MCIOJIb30BaTh MPHU PELICHUU
3a/1a4 U3y4yeHHble (PaKThl U TEOpPEMbl IUIAHWMETPHH; YMEHHME OLIEHMBATh pPa3MeEphI
00BEKTOB OKPYXAIOLIEr0 MHpa; CTPOUTh MaTeMaTHMYECKHE MOJETH C MOMOIIbIO
F€OMETPUYECKUX IMOHATUM W BEJIMYMH, PEIIaTh CBSA3AHHBIE C HUMHU MPAKTUYECKHUE
331241
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YMeHue onepupoBaTh MOHATUSMHU:  IUIOMIAAL  QUIYpbl, 00BeM  (urypsi,
MHOTOTPaHHUK, TPaBWIbHBIH MHOTOI'PDAaHHHMK, CEYEHHE MHOTOIpaHHHKa, KYyO,
napajuieNienure]], mpu3Ma, mupaMuaa, (Urypa U MOBEPXHOCTh BpAIEHUs, IAIHHID,
KOHYcC, 1map, chepa, miomanb cdepsl, IO MOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHyCa, IWINHAPA, 00beM Ky0a, NMPsIMOYTOJBHOTO MHapaulelenunena, MUpaMuibl,
OpPU3MBI, IMIMHIpPA, KOHYCa, Iapa, pa3BepTKa IMOBEPXHOCTH, CEYEHHMS KOHYyca MU
IWINHApA, MapajuleJbHble OCH WM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaroasicsi cepbl, HIUIMHIPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE MHOTOI'PAaHHHKA,
n300pakaTb MHOTOIPAaHHUKH, (GUIYpBl U TOBEPXHOCTH BPAILEHUS, UX CEYEHUs, B TOM
Yucia€ C TOMOIIBIO DIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHSTh CBOMCTBa
reOMETPUUYECKUX (DUTYDP, CAMOCTOSATENBHO (OPMYIUPOBATH ONPEIEICHUS U3y4aeMbIX
¢Guryp, BbLABMraTh THMIIOTE3bl O CBOMCTBaX W NPHU3HAKaX I'€OMETpPUUYECKUX (Uryp,
000CHOBBIBaTh WJIM ONPOBEPraTh WX; YMEHUE NMPOBOIUTH KiIAaCCU(PUKALUIO QUTYp 11O




Pa3JIMYHBbIM IIPHU3HAKaM, BbIIIOJIHATD HCO6XO,Z[I/IMBIG JOIIOJTHHUTEIBbHBIC ITIOCTPOCHUA

11

YMeHHe omnepupoBaTh IMOHATHUSMHU: JBI)KEHHE B IPOCTPAHCTBE, MapauIeIbHbIHI
IEepeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue
nono6us, mogo0HbIe (GUTYpPBI; yMEHHE PacliO3HABaTh paBHBIC U MONO00HBIE (PUTYDEI, B
TOM 4HCIIE B TIPHPOJAE, MCKYCCTBE, ApXUTEKType; HCIIOIb30BaTh TI'€OMETPUYECKUE
OTHOIICHHUSA TPU PEIICHUM 3a/1a4; HAXOIUTh TI'€OMETPUYECKUE BEIWYHMHBI (JTIMHA,
yToJI, IUIOIaab, 00beM) NPH PEUICHUH 33/1ad U3 JAPYTUX YYEOHBIX NMPEIMETOB U W3
peanbHON JKM3HH; YMEHHE BBIUYMCIATH T'€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ,
Iomaas, O0beM, IUIOMAAb ITOBEPXHOCTH), HMCHONB3YySd H3YUCHHbIE (QOPMYIBI H
METOIbl, B TOM 4YHCJE: IUIOMIaAb IOBEPXHOCTH IHPAaMUAbI, IMPHU3MBI, KOHYCa,
IWIMHApPA, IUIOMAab cdepsl; 00beM Kyba, MPSMOYroJIbHOTO IapajuiesenuIesna,
NUpaMUZbl, TPU3MbI, I[IIUHIPA, KOHYCa, MIapa; yYMEHHWE HAXOAWTh OTHOLICHHUE
00bEeMOB MOIOOHBIX (PUTYD

12

YMeHue omnepupoBaTh MOHSTHUSAMU: MPSAMOYTOJIbHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPJIUHATHI BEKTOpPa, CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOPA
Ha YHUCIO, pa3jokKEeHHE BEKTopa Mo 0asucy, CKaIspHOE MPOU3BEACHHE, BEKTOPHOE
MPOU3BEJCHUE, YIrOJd MEXKIy BEKTOpPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIN W
KOOPJIMHATHBIN METOJ JUISl pEIICHUs TECOMETPHUUECKHX 3aJ1ad U 3a]a4y APYruX Y4eOHBIX
MIPEIMETOB

13

YMeHue BbIOUpATh MOAXOASAIIMNA METOA JUId pELIeHUs 3aJadyd; ITOHUMaHHe
3HaYMMOCTH MaTeMaTuKU B M3YUYEHUHU HPUPOIHBIX M OOIIECTBEHHBIX IMPOIECCOB U
ABJICHUM; YMEHHUE pACIO3HABaTh IPOSBICHUE 3aKOHOB MATEMaTHKH B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MAaT€MaTHYE€CKUX OTKPBITUN POCCUHCKOM U MHUPOBOU
MaTeMaTH4eCKOW HayK1

IlepeueHs 211€MEHTOB coaepkKaHusl, MpoBepsieMbIx Ha EI'D
10 MaTeMaTuKe

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKaHUA

Yucna ¥ BEIYUCICHUS

11

HaTypaJ'IBHBIC " [OCJIbIC YuCia. HpI/ISHaKI/I ACITNUMOCTHU IECJIbIX YUCCII

1.2

Pannonanbubie yncina. OOBIKHOBEHHBIE U JACCSITHYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIE
MIePUOUYECKHE TpoOH

13

Apudmernueckuil KopeHb HaTypalbHOW creneHd. [leiicTBus ¢ apupMeTHYECKUMHU
KOpHSIMU HaTypajibHON CTENIEHH

14

Crenenb ¢ menbiM mokazareneM. (CTeneHb ¢ palyMOHAIBHBIM Moka3zareneM. CBOMCTBa
CTCIICHU

1.5

CuHyC, KOCUHYC M TAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YKCIIOBOTO apryMeHTa




1.6

Jlorapudwm uncna. Jlecaruynbie U HaTypaibHbIE JIOTapUPMBI

1.7 JleiicTBuTenpHbIe 4Yncia. ApU(PMETHYECKHE ONEpaluu C ACHCTBUTEIBHBIMH YHCIAMH.
[TpubnyxeHHbIE BBIYUCICHUS, NpaBUa OKPYIJIEHUS, NMPUKHUIKA M OLIEHKA pe3yipTara
BBIYMCIICHUI

1.8 [IpeoOpazoBaHre BhIpAKCHHIA

1.9 KommnekcHble uncina

2 VYpaBHEHMS U HEPaBEHCTBA

2.1 Lenble 1 1poGHO-paliiOHaIbHbIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHoMmeTpuueckue ypaBHEHUs

2.4 [TokazarenpHbIe U JOrapuGMUIECKUe ypaBHEHUS

2.5 Llenbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA

2.6 HppanronaibHple HEPABEHCTBA

2.7 [Toka3arenbHble U Jorapu(MUUYecKre HEpPaBEHCTBA

2.8 Tpuronomerpuyeckie HepaBeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 | YpaBHeHHs, HEpABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 |Marpwura cucTeMbl JMHEHHBIX ypaBHEeHUH. OnpeeuTens MaTpHUIIbl
3 @yHKIMK U TpaduKu

3.1 OyHKk1Ms, crocoOsl 3ananus ¢pyHkuuu. ['padpux Gynkuuu. Bzanmuo obparHble GyHKIHH.
YerHsble 1 HeueTHbIE QyHKIMU. [lepuoanueckue GpyHkumnu

3.2 Ob6nactp onpeneneHus 1 MHOkecTBO 3HaueHUH (yHkuuu. Hymu ¢ynkuuu. [pomexyTku
3HAKOITOCTOSTHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (yHKIHMH. MakCHMyMbl ¥ MUHHMYMBI
¢ynkiun. Hanbomnpiiee 1 HauMeHblee 3HaueHNe (QYHKIIUU Ha TPOMEKYTKE

3.3 CrenenHas (pyHKIMS C HaTypaJbHbIM M IEJbIM TOKazaTeneMm. Ee cBoiicTBa U rpaduk.
CaoiicTBa u rpaduk KOpHS n-0oi CTENEHU

3.4 Tpuronomerpuyeckue GyHKIIMU, UX CBOHCTBA U TpaduKH

3.5 [ToxazarenbHas u norapupmMuyueckas GyHKIIUH, UX CBOWCTBA U TpapUKU

3.6 Touku pazpbiBa. AcUMNTOTH rpadukoB GyHkuuid. CBoiicTBa (PYHKIMH, HEMPEPHIBHBIX Ha
OTpe3Ke

3.7 ITocnenoBaTeIbHOCTH, CITOCOOBI 3aJaHUS MOCICA0BATEIbHOCTEMN




3.8

Apudmernueckasi U reomeTpudeckas nporpeccun. @opmyna ClI0KHBIX TPOLEHTOB

4 Hauana maremarnyeckoro anaumsa
4.1 [IpousBognast pynkumu. I[Ipon3BoaHbIEC AIEeMEHTAPHBIX QYHKIUI
4.2 [IpumeHeHre TPOU3BOAHON K MCCIEIOBAHUIO (PYHKIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxieHre HauOosIbIIero 1 HAMMEHbBIIETO 3HaYeHUs (PYHKLIMU Ha OTPE3Ke
4.3 [TepBooOpa3znas. UuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoxecTBO, onepanuy Haj MHOKecTBaMu. Jluarpammel Diinepa - Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposarHocTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEPXHOCTH BpALICHUS
7.5 KoopauHars! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA

Amumos IIILA., Konsrur HO.H., TkaueBa M.B. u np. Maremaruka: anreOpa ¥ Hadajsa MaTeMaTHYECKOTO
aHanu3a, TreoMmeTpus. AJredpa M Hadyaja wmareMarndeckoro anamuza. 10-11kmaccel. ba3oBwlii 1
yrayOnennsiit ypoBau. M. [IpocBemienue

Aranacsa JI.C., byryzo B.®., Kagomnes C.b. u ap. MaremaTtuka: anreOpa ¥ Havaja MaTeMaTHYECKOTO
ananu3a, reometpusi. 'eomerpus 10-11 xmaccel. ba3oBelil u yriyonennsiit yposau. M. [Ipocsenienue.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Amumos 1IILA., Komsrua F0.H., TkaueBa M.B. u np. Ypoku anreOpsl u Havana aHanusa 10-11 xmaccsr:
Meroanudeckoe rmocodue s yuurtens. M: [IpocBemenne
AmumoB IILA. u ap. Hunakrmueckuit marepuwan st 10- 11 kmaccoB. KoHTponlbHBIE M M3MEPHUTEILHBIC

Marepuainsl. Tectel. M.: IIpocBemenue

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

- www.edu.ru - obpa3oBaTeIbHbIH
— WWW.Ed.QOV.I'U — ,Z[OKYMGHTLI HpaBI/ITeJ'ILCTBa 06 O6p830BaHI/II/I
- www.metodika.ru — meronuka

- www.ege.ru - EI'D
- http://live.mephist.ru — OTKpbITHIIT OGaHK 33134



http://www.edu.ru/
http://www.ed.gov.ru/
http://www.metodika.ru/
http://www.ege.ru/
http://live.mephist.ru/
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