MYHUIAIMAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJBHOE YYPEXIEHUE
«IEHTP OBPA30OBAHIS Ne 42»
IOpunuyeckuii anpec: 300026, Poccus, r. Tyna, yin. H.Pynuesa 1.51;
Tei. (4872) 35-39-00;

azpec >1.10uTHI: tula-cod2@tularegion.org

JAOKYMEHT NMOAMNUCAH
3NEKTPOHHOW MOAMNUCHIO

ar:
BAC70B7775E7EE2AEAB4420FE3

Bnay KyGarosa Enena HukonaeaHa

Reficteuenen: ¢ 14.06.2024 o 07.09.2025

7y
0,082

Sl

PaGoyas nmporpamMmma
yueGHoro npeameTa «MaTeMaTuKa»
Ha yPOBEHb CpeIHEro 00IIero 0opa3oBaHma
Cpoxk oceoenus: 2 roa (10-11 xraccel, 6a30BbIH yPOBEHS)

CocraButens(n):
Munaera E.B.,
YUHTETh MAaTeMaTHKU

PACCMOTPEHO

pelieHreM METOIMYECKOr0

00beIUHEHHA

MIPOTOKOI

0129.08.2024 1. Ne 1

Pykoeogutens MO
I'peurukyza LA,

COTJIACOBAHO

3aMECTUTEND
YBP,

JUPEKTOpa I10

T.A. ITumroruna

2024

TIPUHATO

Mearoru4ecKyuM COBETOM
MBOY 11O Ne 42
MIPOTOKOJI
07 29.08.2024 1. Ne 1



PabGouass mporpamma mno ydebHOMy mnpenMery «Martemaruka» (06a30BbIT
ypoBeHb) (mpeaMeTHas obnacth «MarteMatnka W HH(OpPMAaTHKa») BKIHOYAET
MOSICHUTETIFHYIO 3alHCKy, COJIep)KaHue OOydYeHUs, IUIAHUPYEMbIC pe3yJIbTaThI
OCBOCHHMSI IPOTPAMMBI TI0 MaTEMaTHKE, TEMAaTHIECKOE TUIAHUPOBAHNE.

[TosicauTenpHAsT 3amMcKa OTpaXkaeT oOmme Iend ¢ 3a7Ja4d  HW3yYCHHUS
MaTEMAaTHUKH, XapaKTEPUCTUKY TICUXOJOTHYCCKUX TMPEANOCHUIOK K €& HW3YYCHUIO
OOyYarOIIMMHUCS, MECTO B CTPYKType YYeOHOTro IUTaHa, a TaKXe TMOIXOIbl K
0TOOpY COJEpX)aHUs, K ONMPEACIICHUIO TNIAHUPYEMbBIX Pe3yJIbTaTOB.

Conepxxanue OOy4YEHHSI PACKPBIBA€T COAEPKATEIbHBIE JIMHUH, KOTOPbIC
npeyIaraloTes A 0053aTeIbHOr0 U3YUYEHHUs B KaXIOM KJIacce Ha YPOBHE CPEAHETO
oO1ero oOpazoBaHusl.

[Inanupyemblie pe3yabTaThl OCBOCHHS MPOrPaMMbl [0 MAaTEMATUKE BKIIOYAIOT
JMYHOCTHBIE, METANpPEIMETHBIE PE3yJIbTaThl 32 BECh MEPUOJI OOYUYEHUsI HAa YPOBHE
cpenHero  obmiero  oOpa3oBaHMs, a  TaKXe  MPEIMETHbIE  JOCTHXKCHUS
00y4Jaromnierocs 3a Kax/1bli Toj] 00yueHus

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1m0 MaTeMaTHKE Ha YpOBHE CpeAHEero oOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH,
NPEABSIBIAEMBIX K MaTeMaTUYE€CKOMY OOpa30BaHUIO, W TpagulMid POCCUHCKOTrO
oOpazoBanus. Peanuzanus mporpamMmbl 10 MaTe€MaTUKE OOECHEYMBAET OBIIAJICHHUE
KJIFOYEBBIMUA KOMIIETEHIUSMH, COCTaBIISIIOIIMMH  OCHOBY  JUIsi  CaMOpPa3BUTHS
U HENPEepBhIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YUAIOIIUXCSI.

B mnporpamme mo maTeMaTHKe y4YT€Hbl HJ€M M MoJjoxkeHus KoHuenuuu
pa3BUTHS MaTeMaTuieckoro oopazoBanus B Poccuiickoit @eneparun. B coorBeTcTBUM
C Ha3BaHHWEM KOHIICTIIMU, MaTeMaTH4YeCKoe OOpa30BaHHE JOJIKHO, B YaCTHOCTH,
MPEJOCTaBIATh KAXKIOMY OOydYarIieMycsi BO3MOXKHOCTh JIOCTHXKCHHUS YPOBHS
MaTE€MaTUYECKUX 3HAHUM, HEOOXOJUMOTo Ji JalbHEHIIed yCHEeIIHOW KU3HU B
oOmecTBe. MIMeHHO Ha perieHue 3Toi 3a7a4un HaleJeHa NporpaMMa o MaTeMaThKe
0a30BOr0 YpOBHSI.

B snoxy nudposoii Tpanchopmaliuu Bcex cep 4eoBeUeCKO AesTeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeEJIOBEKOM 0e3 0a30Boii
MaTeMaTHYECKOW TMOJATOTOBKU. Y3K€ B IIKOJE MaTeMaTHKa CIY>XKUT OMOPHBIM
NPEAMETOM JIJISl U3YUYECHUS] CMEXKHBIX JUCHUIUINH, a B )KM3HU MOCJIE IKOJIBI PEaTbHOMN
HEOOXOJMMOCTBIO  CTAaHOBUTCS ~ HEMpepbiBHOE  oOpa3oBaHWe, 4TO Tpedyer
MOJIHOIIEHHOW 0a30BoM  00I1Ie00pa3oBaTebHOM MOATOTOBKHM, B TOM 4YHUCIE U
MaTeMaTU4eCcKod. DTO OOYCIOBJIEHO TEM, YTO B HAIIM JHU pPacTéT YHCIIO
CHELIUAIBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMaTUKH: U B
chepe PKOHOMHKH, M B OH3HECe, W B TEXHOJOTMYSCKHX OOJIACTIX, M JaXKe B
ryMaHUTapHbIX cdepax. TakuMm 00pa3zoMm, Kpyr oOydarommxcs, sl KOTOPBIX
MaTeMaTUuKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIIECTBEHHO PACIIUPSIETCS.

[IpakTryeckas Moje3HOCTh MaTEMAaTUKU OOYCIIOBIIEHA TEM, YTO €€ MPEAMETOM



ABIISAIOTCA (DYHIaMEHTAJIBHBIE CTPYKTYpPbI HALLEr0 MHUpA: MPOCTPAHCTBEHHBIE (POPMBI
Y KOJIMYECTBEHHbIE OTHOLIEHMSI OT IPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM
OIbITE, 1O JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX [UIsl Pa3BUTHS HAYYHBIX U
TEXHOJOTMUECKUX HJeH. be3 KOHKpETHBIX MaTeMAaTUYECKUX 3HAHWM 3aTpyIHEHO
NOHMMAaHWE NPUHLMIIOB YCTPOWCTBA M MCHOJIb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIPUATHE M HHTEpHpEeTalusl pa3HOOOpa3sHOW COLMAIBHOW, 3IKOHOMUYECKOM,
NOJUTHYECKOH HHpOpMaIy, ManodhdeKTHBHA MOBCEAHEBHAs IpaKTHYECKas
NesATeNbHOCTh. KaKJoMy 4YenoBeKYy B CBOEW JKM3HU MPUXOJUTCS BBIIOIHAThH
JOCTATOYHO CJIOKHBIE PAcUYE€Thl U COCTABIISITh HECIOXKHBIE AJITOPUTMBI, HAaXOIUTh
HY)KHbIE (OpPMYNIBI H TPUMEHITh WX, BIAACTh MNPAKTHUECKUMH MTpUEMAMU
FEOMETPUYECKUX  M3MEPEHUHM U IMOCTPOCHUH, YUTaTh uH(bOpMaIuIo,
NPEACTABICHHYI0O B BHUAY TaOmul, auarpaMM M rpauKoB, XUTb B YCJIOBHUSX
HEOTpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CIIy4alHbIX COOBITHIA.

OnHOBpEMEHHO ¢ pacmMpeHueM cdep NPUMEHEHUS MaTeMaTUKd B
COBpPEMEHHOM o0O1IecTBe BCE 00jiee BaKHBIM CTAHOBHUTCS MAaTEMaTHUYECKUH CTHIIb
MBIIICHUS, POSBISIOIINKCA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
U3Y4YeHUs MAaT€MaTHKH B apceHal NPUEMOB M METOJNOB MBIIUICHHS YEJIOBEKa
€CTECTBEHHbIM O00pa30M BKJIIOYAIOTCA HHAYKIUS M JAEAyKIUs, 0000IIeHHe u
KOHKpEeTH3alus, aHajlu3 U CHHTE3, KiIaccuukalus U CcUCTeMaTH3alus,
abctparupoBanue U aHanorus. OObEKTbl MATEMAaTUYECKUX YMO3AKIIOUEHUH, IPaBUIIa
UX  KOHCTPYMPOBAHHMSI  PACKphIBAIOT MEXaHU3M  JIOTMYECKUX  MOCTPOECHHI,
CIOCOOCTBYIOT BbIpaOOTKE yMEHHs (HOpPMYIUpPOBaTh, OOOCHOBBIBATH M JOKAa3bIBATh
CYy)KIEHHUs, TE€M caMblM pa3BHUBAIOT JIOTUYECKOE MbIIUIEHHE. MaremaTuke
NPUHAIICKUT Beaylias posib B (GOPMHPOBAHUU AJITOPUTMUYECKOW KOMIIOHEHTHI
MBIIUICHUS M BOCIHUTAHUM YMEHHWH JAEHCTBOBaTH IO 3a/laHHBIM aJroOpUTMaMm,
COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYMpPOBATh HOBbIE. B mponecce pemieHus
3aJja4 — OCHOBHOM yueOHOW NeATeIbHOCTH Ha YpOoKaxX MaTeMaTHKH — pa3BUBAIOTCS
TBOpYECKAs U NPHUKJIAIHASL CTOPOHBI MBIIIJICHUS.

OOyueHue MaTeMaTHKe MAa€T BO3MOXXHOCTh pa3BUBaTh Yy OOydYarOLIUXCS
TOYHYIO, PAIlMOHAIILHYI0O W WH(OPMATUBHYIO peuYb, yMEHUE OTOMpaTh Hambosee
HNOJXOJSIINE SI3IKOBBIE, CUMBOJINYECKUE, TpaduiyecKue CpeacTBa Jil BbIPAKEHUS
CYKJIE€HUI U HAIJIAIHOTO UX MPEACTaBICHUS.

Heo0xoaumMbIM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIEeTCS  O0IIee 3HAKOMCTBO C METOJaMU I[IO3HAHUS  JIEWCTBUTENIBHOCTH,
NPEACTABICHUE O MPEAMETEe W METOJE MAaTEMaTUKH, €ro OTJIMYUA OT METOOB
€CTECTBEHHBIX M F'YMAHUTAPHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHUs MaTeMaTHUKU
JUISl pELEHUs] HAyYHbIX U MPUKIAAHBIX 3aAad. Takum oOpa3oM, MaTreMaTUyecKoe
oOpa3oBaHH€ BHOCUT CBOI BKJIaJ B (hOpMHpOBaHKE 00IIEH KyIbTYphl UETOBEKA.

N3yyenue maTeMaTUKU CIIOCOOCTBYET 3CTETUUECKOMY BOCHUTAHUIO YEJIOBEKA,
NOHUMAHUIO KPAacOThl M H3SIIECTBA MATEMAaTUUYECKUX PACCYkKIACHHI, BOCIPHUSATHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

[TpuopurernbiMu 1ensiMu oOyuerust matematuke B 10—11 kmaccax Ha 6a3oBoM
YPOBHE SBJISIFOTCS:

e (QopmupoBaHHE LEHTPAJbHBIX MATEeMATHUYECKUX TOHATUH  (YMcIO,
BEIMUMHA, TreoMeTpuueckass (urypa, TmepeMeHHas, BepOSTHOCTb, (DYHKIHUS),
00€eCleYnBaOIINX MPEEMCTBEHHOCTh UM  MEPCHEKTUBHOCTh  MAaT€MaTHUYECKOIrO



oOpa3zoBaHus 00yJarOITUXCS;

® [I0/IBeICHHE OOYYaloIIUXCs Ha JIOCTYIMHOM [IJIs HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTUKU M OKPYKAIOIIETO0 MHpa, NOHUMAaHHE MATEMATUKH Kak
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

® Da3BUTHEC UHTEIUICKTYAJBbHBIX M TBOPUECKHUX CIIOCOOHOCTEN 00yJaronmxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HUCCIEAOBATEIbLCKUX  yYMEHUW, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpECca K U3YYEHUIO MAaTEMATHUKU,

e dhopmupoBanrue GyHKIIMOHATHPHOW MAaTEMAaTHIECKON TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTUYECKHE aCIIEKTBI B pEalbHbIX  >KU3HEHHBIX
CUTyallUsIX M TIpU HU3YYEHUU JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUA
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, (OpMYyIHpPOBATh MX Ha SA3BIKE MATEMAaTHKU U
CO3/1aBaTh MAaTEMAaTUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKUI
amnmapar Jyisi pellieHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a]ay, UHTEPHPETUPOBATH U
OIICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH  JUHHUSIMU ~ cojaepkanuss Marematuku B 10-11 kmaccax
SIBJISIFOTCSI:

«Uucna w  BbIYUCHEHUS», «Anredpa» («Anredpandyeckue BbIPaKEHUS,
«YpaBHEHUsI U HEpaBEHCTBay»), «Hauana maremaTudeckoro ananuzay, «l'eomerpus»
(«['eomerpuueckue @urypsl M HX CBOWCTBa», «l3MepeHHe TreoMeTpUUecKuX
BeNUYNH»), «BeposSTHOCTP U cTatucTukay. JlaHHbIE JIMHUU  Pa3BUBAIOTCS
napajielbHO, KaxJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBHCHMO OJIHA OT JAPYIoil, a B TECCHOM KOHTaKTe U B3auMozencTeuu. Kpome storo,
X O0BEIUHSIET JJOTUYECKAs COCTABIISIONIAs, TPAIUIIMOHHO MIPUCYIIas MaTEMaTUKE U
MPOHU3BIBAIOIIAA BCE MATEMAaTHYECKWE KypChl H  COJEpKATEIbHbIE JIMHUMU.
ChopmynupoBannoe B DPI'OC COO T1peboBaHME «BIAJACHUE METOJAMHU
JIOKa3aTeNbCTB, AITOPUTMAMHU  pelIeHus  3aJad, YyMEHue (QopMyaupoBaTh
OTPENICNICHNs], aKCHUOMBI M TEOPEMbl, MPUMEHATh HMX, MPOBOAUTH JOKa3aTEIbHBIC
paccykIeHUsT B XOJI¢ pelIeHus 3aJad» OTHOCUTCS KO BCeM Yy4eOHBbIM Kypcam, a
dbopMupOBaHUE JIOTUUECKUX YMEHUH pachpeaessieTcss Mo BCEM TojlaM O0ydYeHHs
Ha YpOBHE CPEIHEro 00111ero 00pa3oBaHuUs.

B cootBerctBun ¢ ®I'OC COO wmarematuka SBiseTCS 00sS3aTEIbHBIM
MpeIMETOM Ha JaHHOM YypoBHE oOpa3zoBaHus. lIporpammoii mo wmaTemMaTuKe
npeaycMaTpuBaeTcs M3ydeHHe YyuyeOHoro mpeamera «Marematnka» B paMKax
TpEX Y4EOHBIX KYpCOB:

«Anrebpa W  Hayvajga  MaTreMaTHyecKoro  aHaimmsa», «l['‘eomerpus»,
«BepodaTtHOCTh M cratucTUKay.  DopMHUpOBaHHME  JIOTUYECKUX  YMEHUMU
OCYIIECTBJISICTCS HA MPOTSHKEHUU BCEX JIET OOyYEHHsI HAa YPOBHE CPEIHETO OOIIero
oOpa3oBaHUs, a BJEMEHTHI JIOTUKH BKIIIOUAIOTCS B COJCpP)KAHWE BCEX HA3BAaHHBIX
BbIIIIE YUEOHBIX KYPCOB.

OO6miee 4yMciIO 4acoB, PEKOMEHJOBAHHBIX JJIsl M3ydyeHuss marteMatnku — 340
yacoB: B 10 kmacce — 170 yacoB (5 wacoB B Heaemo), B 11 kmacce — 170 gacos
(5 yacoB B HemeINO).

[Ipu peanuzau NporpaMMbl UCIOJIB3YIOTCS CIEAYIOIUE YUSOHUKH:

1. Maremaruka: anre6pa N Hadalla MaTCMAaTHUYCCKOI'O aHalin3ad, I'CcOMCTpPHA.



Anrebpa W Hayajga maremMartuueckoro anammza, 10-11 xmaccel/AnumoB IILA.,
Kossirun FO.M.,, TkaueBa M.B. u apyrue, - M.: AO «M3narensctBO «IIpocBenienney

2. Marematuka: anreOpa W Hayajla MaTEMAaTHYECKOIo aHajiu3a, T€OMETpHs.
['eometpusi, 10-11 knaccsl/Atanacsan JI.C., byty3os B.®., Kagomues C.b. u npyrue,
- M.: AO «M3narensctBO «lIpocBenieHre»



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

W3ydyeHne MareMaTMKU Ha YpOBHE OCHOBHOTO oOwmiero oOpa3oBaHUs
HANpaBJICHO Ha JOCTKEHHE OOYYalOUIMMHCS JIMYHOCTHBIX, METANpEeJAMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB OCBOCHUS YUEOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHHST MAaTeMATHKH Ha YPOBHE CPEAHETO OOIIero
oOpa3zoBanust y oOydaromerocss OyayT chHOpMHUPOBAHBI CIEIYIONIUE JIMYHOCTHBIC
pe3yabTaThl:

1) rpa’kIaHCKOro BOCIIHTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK OOYYAIOIIETOCsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOIO OOIIECTBa, MPE/ICTABIICHUE O MaTeMaTHUYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SIBJICHUH, MpOILEayp
rpaKJaHCKOro 00I1ecTBa (BHIOOPHI, ONMPOCHI U APYroe), yMEHUE B3aUMOIeHCTBOBATD
C COIMAJTLHBIMU MHCTUTYTAMH B COOTBETCTBUHU C WX (PYHKITUSIMH U Ha3HAYCHHUEM;

2) MATPUOTHYECKOTO0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOMU UJICHTUYHOCTH,
YBOKEHUS K TMPONUIOMY M HACTOSAIIEMY POCCHUUCKON MaTeMaTHUKH, IEHHOCTHOE
OTHOIIEHHE K JOCTWKCHUSAM POCCUMCKMX MaTE€MAaTUKOB W  POCCHUUCKOU
MaTEMaTHYECKON IIKOJBI, WCIOIL30BAHUE JTHX JOCTIDKCHWHA B APYTMX HayKax,
TEXHOJIOTHUAX, C(hepax IKOHOMUKH;

3) MyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUUCKOrOo Hapoja, cHOopMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSA, ATUYECKOTO TOBEACHHS, CBS3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIIETO;

4) 3CTETHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUWE K MHUPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnu, pacCy X IeHUN,
BOCIIPUMMYHBOCTh K MAaTEMAaTHICCKUM aCIIeKTaM Pa3IMYHbIX BHJIOB UCKYCCTBA,

5) ¢usnveckoro BocnuTAHUS:

c(hOpMHPOBAHHOCTh YMECHUS TTPUMEHSATh MaTEeMAaTHUECKUE 3HAHUS B MHTEpecax
3I0pOBOTO U Oe30macHoro obpasza ’KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTAHHME, COATAHCUPOBAHHBIA PEXKUM 3aHATUA M OT/ABIXA,
perynspHas (uU3MYECKas AaKTUBHOCThH), (U3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHOMN JACATEIHHOCTHIO;

6) TpPyA0BOro BOCIMTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTH TPYJIOIIOOMS, HWHTEpPEC K
paznu4yHbIM  chepam npoecCHOHambHON  NIeATeNTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun W peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHbBIC  ILIAHBI,
TOTOBHOCTh u CIIOCOOHOCTh K MaTeMaTHU4ecKoMy  oOpa3oBaHUIO U
caM0O00Opa30BaHUIO Ha MPOTSHKEHUM BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY Y4acCTHIO



B PEIICHUH MPAKTHYECKUX 3a7]a4 MaTeMaTUYECKOW HaIlPaBICHHOCTH;

7) 3KOJOTHYeCKOr0 BOCIIUTAHMSI:

chOpPMHUPOBAHHOCTh  JKOJOTHYECKOM  KyJbTYpbl, TMOHUMAaHHE  BJIUSHUS
COLIMAJIbHO- SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJHOM U COIMATIBLHOU
Cpellbl, 0CO3HAHKE II00ATIBHOIO XapaKkTepa dKOJIOTHYEeCKUX Mpo0JieM, OpUeHTalus Ha
NPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM JUIsl pelIeHHs 3a/1a4 B 00JIaCTH OKpY Kalolen
Cpelbl, IMJIAHUPOBAHHE TOCTYNKOB M OLEHKA HMX BO3MOXKHBIX TMOCJIEICTBUU s
OKPYKaIOWIEN CPEbI;

8) mEeHHOCTH HAYYHOTO MO3HAHUS:
c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHKU, MOHUMAHWE MAaTEMAaTHYECKOW HAYKH
KaK c(epbl 4eIIOBEYECKON NEeATEIBbHOCTH, 3TAOB €€ Pa3BUTHUS M 3HAUYMMOCTH IS
pa3BUTHS IMBWIM3AIUU, OBJIAJICHUE S3BIKOM MaTEMaTUKH U MaTEMaTHYEeCKOMN
KyJIbTYpPOU Kak CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATh MPOECKTHYIO
Y UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOEHHS MPOTPaMMBbI MO MaTEMaTHUKE Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHusi y oOydaronierocsi OyayT cpOpMUPOBAHBI METaNpeIMETHBIC
PE3YNBTATHI, XapaKTEPU3YIOIIMECS OBJIaICHUEM YHUBEPCATHHBIMH TTO3HABATEIHHBIMH
JEHCTBUSMH, YHUBEPCATHHBIMH KOMMYHUKATHBHBIMH TEHCTBUSIMH "
YHUBEPCATBHBIMH PETYISITUBHBIMU JACHCTBUSMU.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬁ

ba3oBble Jiorn4yeckue 1ecTBUsA:

® BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKA MATEMATHUYECKUX
00OBEKTOB, MTOHSATUHN, OTHOIICHUI MEXIYy MOHITHAMHU, GOPMYITUPOBATH OMPENCICHUS
MOHSATUH, YCTAHABIMBATH CYIIECTBEHHBIM NpPHU3HAK KJIacCU(UKAIIMK, OCHOBAHMSI
JUTs1 0000IIEHUS U CPaBHEHUS, KpUTEPUH TIPOBOAMMOTO aHAIIN3a,

® BOCHpPHHHMATh, (OPMYIHpPOBATH W  MPeoOpa3oOBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

® BBHIABIATH  MaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
MpoTUBOpEYHs B (paKTax, JAaHHBIX, HAOMIOJEHUSX U YTBEPKIACHUSIX, Mpeaiarath
KPUTEPHUH 17151 BBISIBJICHUS] 3aKOHOMEPHOCTEH 1 MPOTHUBOPEUUH;

e JieNaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

® TIPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPKICHUM (MPSMBIE U OT TMPOTUBHOTO), BEICTPANBATh APTYMEHTAIINIO, TPUBOINUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHHSI M BBIBO/IHI;

e BBIOMpaATH CHOCOO pemieHus y4eOHOW 3ajaur (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUS, BEIOMPATh HanOOJEe MOAXOMSIINA C YIETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBble ncciaexoBareLCKHeE NeCTBUSA .



®  JCIOJB30BaTh BOMPOCH KAK  HCCJIEI0BATEIbCKUIT MHCTPYMEHT MO3HAHUA,
bopMyaMpoBaThH BOIIPOCHI, bukcupyroume MPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO
MO3UIIMI0, MHEHHUE; MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT,
UCCIIETOBAaHUE

® TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBCKTa, SIBICHUS,
IpoIiecca, BBISBICHUIO 3aBUCUMOCTEH MEXIY 00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

®  CaMOCTOATEIHHO (HOPMYIUPOBATH OOOOIICHUSI M BHIBOJABI 10 PE3yJIbTaTaM
MIPOBEIEHHOTO HAOIOCHUS, UCCIIEI0BAaHNUS, OIIEHUBATh JJOCTOBEPHOCTH MOMYyUE€HHBIX
pe3ynbTaTOB, BHIBOJIOB M 0000IIIECHHUI;

® TIPOrHO3UPOBATH BO3MOXHOE pa3BUTUE IMPOIlECcCca, a TaKKe BBIIBUTATH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

®  BBIABIATH AePUIMTH HHPOPMALIUU, TaHHBIX, HEOOXOIMMBIX JJIsl OTBETA Ha
BOIIPOC U JUIsI pEUICHUS 33/1a4H;

e BpIOMpaTh MHGOPMALMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALUIO Pa3IMUHbIX
BUJIOB U ()OpM TPEACTABICHUS;

® CTPYKTYpUpPOBaTh MH(GOPMAIIUIO, MPEACTABIATh €€ B pa3IMyHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

® OILICHUBATh HaJEXKHOCTD uH(popmaun 1o CaMOCTOSATEIIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHbIE YHUBepPCaJbHble YueOHbIe AeHCTBUS:

® BOCIpUHHMATh MW (QOPMYIUPOBATH CYXKJICHHS B COOTBETCTBUHU C
YCIIOBUSIMU M TICJIIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKD TOYKY
3peHUs B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 10 XOIy PEIICHUS
3aJ1a4yu, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

e B X0/¢ 00CYXJICHHS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOUN TEMBI,
poOJIeMbl, pelaeMon 3a/1au, BRICKAa3bIBAaTh UJCH, HAIICIICHHBIC HA TIOMCK PEIICHHMS,
COTIOCTABJISITh CBOM CYXKACHUS C CYXJICHHUSIMH JPYIMX YYaCTHUKOB JIHAJIOra,
OOHAapyXUBaTh pa3IM4YWe W CXOJCTBO IIO3MIMH, B KOPPEKTHOH  (opme
(bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

® TIPEICTaBIATH  pe3yibTaThl  pEIICHUS  3aJadd,  JKCIECPUMEHTAa,
WCCJICIOBAHMUSI, POEKTA, CAMOCTOSTEIIEHO BEIOMPATh (POPMAT BBICTYIUICHHSI C YIETOM
3aJ1a4 MPe3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHble YyHUBepCaJbHbIe YuyeOHbIE eilcTBUS

Camoopranm3amnus:

COCTABJIATh IUIaH, AJITOPUTM PEIISHUS 3a7adM, BBIOMpATh CIIOCO0 peIieHUs ¢
y4ETOM MMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOUM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAILHbIH HHTEJVIEKT:

e BIAJETh HaBbIKAMU TIO3HABATEIBLHON peduieKkCuM Kak OCO3HaHUS
COBEpPIIAEMbIX JIEUCTBUUA W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BJIAJICTh



criocob0aMy CaMOIIPOBEPKH, CAMOKOHTpOJIA TIpolecca U pe3ysibTaTa pELIeHUs
MaTeMaTHUYECKOH 3a1a4H;

® [pEeABUACTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HMKHYTH IPH PELICHUU
3aJ]aud, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa IeId U YCJIOBUAM, OOBSICHATH
IPUYHUHBl JOCTHKEHUS WIM HEJOCTH)KEHHSI PE3YJIbTATOB JAESTENBHOCTU, HAXOAMTH
OLIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

® [IOHMMAaTh U UCHOJb30BaTh NPEUMYIIECTBA KOMAHJHOW U UHIUBUIYaJIbHOU
paboThI NpHU pelIeHnH Y4eOHBIX 3a/1a4, IPUHUMATH 11€JIb COBMECTHOMN JI€ATENbHOCTH,
IUIAHUPOBAaTh OPTaHU3aLMI0 COBMECTHOM paboOThl, paclpenensiarth BUAbl padoT,
JIOTOBapUBAThCA, OOCYXXJATh MPOLECC W pe3yiabTaT paldoThl, 0000HIaTh MHEHHS
HECKOJIbKHX JIFOICH;

® y4yacTBOBAaTb B TpymmnoBbIX QopMax padoTbl (00CyXkAeHUs, OOMEH
MHCHH);

® «MO3rOBbI€ WITYPMbD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHHUPOBATh CBOU JICHCTBHS C IPYTMMHU WICHAMH KOMaH/1bl, OLICHUBATh KAYECTBO
CBOETO BKJIa/la B OOIIMI MPOJYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM yUYaCTHUKAMU
B3aUMOJICUCTBHUS.

HNPEIMETHBIE PE3YJIBTATDBI
[IpeameTHBIE pe3yabTaThl OCBOCHHSI MPOrPAMMBI 110 MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHUs MPEACTABICHBI [0 TOJaM
oOy4eHHs] B paMKaxX OTHEJbHBIX Y4E€OHBIX KypCOB B COOTBETCTBYIOLIUX pa3jeiax
IIPOTPaMMBI I10 MATEMATHUKE.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJBHASA 3AIIMCKA

Y4eOnbiii Kypc «Anredpa W Hadaja MaTEeMaTHYECKOTO aHAIN3a» SBIIACTCS
OJHUM M3 HauOojiee 3HAUYMMBIX B MPOTPaMME CpPEIHEro oOIero oOpa3oBaHMs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEUUBAET MHCTPYMEHTAJIbHYIO 0azy ist
U3YYEHUS BCEX €CTECTBEHHO-HAYYHBIX KypcoB, a €  JpYroldl  CTOPOHBI,
dopMupyeT  JOrMYecKOoe M aOCTpaKTHOE MBIIUICHHE OOydYalolIUXCsi Ha YPOBHE,
HEOOXOJMMOM JJisi OCBOCHMSI y4eOHBIX KypcOB HMH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOpUH, CJOBeCHOCTH. B pamkax yueOHOro kypca «Anrebpa W Hadaia
MaTEMaTUYECKOro aHain3a» OOydaronIvecss OBJIAJCBAIOT YHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOW HAayKH, KOTOpasi (OpMyJIUpYeT CBOU JOCTHXKEHUS B MAaTEMaTHUECKOU
dbopme.

VYyebHblli Kypc anreOpbl M Hauajd MaTEMaTHYECKOrO aHaliv3a 3aKJIaJbIBacT
OCHOBY ISl YCIENIHOTO OBJIAJICHUS 3aKOHaMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUNA SKOHOMUKHU W OOIIECTBEHHOW >KU3HU, TTO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJb30BATh MX B MOBCEAHEBHOHN >XH3HU. B ToXke Bpems oBiajeHHE
a0CTpakTHBIMM M  JIOTUYECKHM CTPOTMMH MATEMaTUUYECKUMU KOHCTPYKIUSIMU
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb
YTBEPKJICHUSI, UCIOIb30BaTh OOOOIIEHNWE W KOHKPETH3alui0, adCTparupoBaHUE WU
aHaJNoruio, (OopMHUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIEHHE. B xone m3yueHus
anreOpsl M Hadall MaTeMAaTHYeCKOro aHajiu3a Ha YPOBHE CPEAHEro OOIlero
oOpa3oBaHus 00yYaronIuecs: MOJy4aloT HOBBIM OMBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITETILHOTO TOCTPOCHUSI MaTEMAaTHUUYECKUX MOJIENIEH pealbHbIX CUTyaluld U
MHTEPIIPETALNN MTOTYYECHHBIX PEIICHHM, 3HAKOMSTCS C PUMEPAMH MaTEMAaTHUUYECKUX
3aKOHOMEPHOCTEM B MpHUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOINUMHUCA
MaTEMaTUYECKUMH OTKPBITUSMH U MX aBTOpPaMH. YUEeOHBIH Kypc anreOpbl U Hayail
MaTeMaTU4YecKoro  aHajau3a  o0JajaeT  3HAYUTEIbHBIM  BOCIIUTATEIHHBIM
NOTEHIIMAJIOM,  KOTOPBIM  pealn3yercs Kak 4epe3  ydeOHblil  marepuad,
CHOCOOCTBYIOUMH  (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS, TaK M 4epe3
cnenuduky  y4eOHOM  JEeATETbHOCTH, TpeOyronen CaMOCTOSITENIBHOCTH,
aKKypaTHOCTH, MPOAOKUTENIbHON KOHIIEHTPALMY BHUMAHMS U OTBETCTBEHHOCTH 32
MTOJTYYEHHBIN PE3YJIbTAT.

B ocHoBe MeTonuku 00y4yeHus anreOpe U HavyajlaM MaTeMaTHYeCKOro aHajin3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0yUCHUS.

B crpykType mporpamMmpl mo aiaredpe W HavalaM aHajdu3a BBIICISIOTCS
CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JHHUU: «YUucna W BBIYUCICHUSY,
«DyHKIIMK U TpaQuKmy, «YpaBHEHUA 51 HEPABEHCTBAY, «Hauana
MaTeMaTUYECKOr0 aHaJIn3ay,

«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKHE
JIMHUY U3Y4al0TCs HA MPOTSHKEHUH JBYX JIET OOYYEHHs HAa YPOBHE CPEIHETO OOIIEro
o0pa30oBaHUsl, €CTECTBEHHO JOIOJIHSS Jpyr JApyra M TOCTENEHHO HACHIIAACh
HOBBIMU T€MaMH W pasjeiiamu. [[aHHbIA yueOHBI KypC SIBJISETCS MHTEIPATHUBHBIM,
MOCKOJIbKY O0OBbequHsIET B cebe CcoAepk aHUE HECKOJbKHX MaTeMaTH4YEeCKUX



JUCLMIUIMH: anredpa, TPUrOHOMETPHUs, MaTEMaTUUYECKUM aHAIu3, TEOPUSI MHOXKECTB
u npyrue. Ilo mMepe Toro kak oOydarliuecs OBJIAAEBAIOT BCE 0OoJee IIHUPOKUM
MaTeMaTUYECKUM  alaparoM, Yy HHUX I[OCJIENOBaTeapHO (OpMUpPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOMTb MAaTEMaTU4YECKyl0  MOJENb  pPEeaJbHOU
CUTyallud, INPHUMEHITHh 3HAHUS, IOJyYE€HHBIE B yueOHOM Kypce «AireOpa 1 Havana
MaTEMaTHUYECKOI0 aHajau3a», JAJI PEUICHHs] CaMOCTOSTENBHO C(HOPMYIHMpPOBAHHON
MaTEeMaTUYECKOM 3aJ1auH, a 3aTEM UHTEPIPETUPOBATH MOJYYEHHBIN pe3yIbTaT.

CopepxarenpbHO-METOAUYECKas JHHUS «YHClIa M BBIYMCICHUS» 3aBEPIIACT
dbopMHpOBaHNE HABHIKOB HCIIONb30BAHMS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 0o0miero oopasoBanus. Ha ypoBHe cpennero ooiero
oOpazoBanust ~ oco0oe  BHUMaHHe  yaensercs  (OPMHPOBAHHIO  MPOYHBIX
BBIUHCIIUTENbHBIX HABBIKOB, BKJIIOYAIOIIMX B CE€0S UCIIOJIb30BAHUE PA3IUYHBIX (HOpM
3alMCH JIEWCTBUTEIIBHOIO YHUCJIA, YMEHUE PAlMOHAIBHO BBINOJHATH JEHCTBHUS C
HUMH, JeNaTh MPUKUAKY, OLEHUBATh pe3ysbraT. O0yyaronyecs NoJgy4daroT HaBbIKU
npUOIMKEHHBIX BBIUMCIICHUN, BBIMOJIHEHUS JCHCTBUM C 4HMClaMU, 3alHCAHHBIMHU B
CTaHJAPTHOM (opMe, HUCHOJIB30BaHUS MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS
YUCJIOBBIX BBIPAXKECHUM.

CopnepxarenpHass JUMHUS «YPaBHEHUS M HEPABEHCTBA» peAM3yeTcs Ha
IPOTSKEHUH BCETo 00yUeHHUsl Ha YPOBHE CpelHEro o01iero o0pa3zoBaHusi, IOCKOIbKY
B KQKJOM pa3jiesie IporpaMMbl IPETYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromuecs  OBJQJAECBAIOT  Pa3IUYHBIMU ~ METOJAAMHM  pELIEHUs  ULENbIX,
palMOHAIBHBIX,  UPPALMOHAIBHBIX,  [OKa3aTeJbHbIX,  JIOTapU(MUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHHI, HEPABEHCTB W WX cucTeM. [lomydeHHble yMeHHs
WCHOJB3YIOTCSl TP UCCIICAOBAaHUUA (PYHKIIMM C TOMOIIBIO MPOU3BOJHON, PEIICHUU
NPUKJIAJAHBIX 337a4 U 337a4 Ha HaX0KICHHE HAauOOJIbIIMX U HAUMEHBIINX 3HAYECHHM
¢bynkuuu. JlanHas copepraTenbHas JUHUS BKIIOYAET B ceOsl Takxke (GOpMHUpPOBaHUE
YMEHMM  BBINOJHATH  pacuy€rbl 1o  QopmynaMm, MpeoOpa3oBaHHs — LEJbIX,
pPalUMOHAIBHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKkKe
BBIpQXEHHUM, coaepKallluX CcTeneHn W Jjorapudmbl. braromaps u3ydeHuro
aredpanveckoro Marepuaa MpoucXOoauT JajibHellee pa3BUTHE AITOPUTMHUUECKOTO
U aOCTPaKTHOTO MBIIIICHUS 00ydaromuxcs, (GOpMUPYIOTCS HaBBIKM J€TYKTUBHBIX
paccykaeHudd,  pabOTBl C  CHMBOJIbHBIMH  (opmMamu,  NIpeICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJE€ PAaBEHCTB U HEpPaBEHCTB. AnreOpa
npeayaraeT 3(p()EeKTUBHbIE MHCTPYMEHTHI JUIsl PELUEHHSI TPAKTUYECKUX M €CTECTBEHHO-
HAYYHbIX 33]1a4, HArJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JHHUS «DyHKUMM U TpaduKW» TECHO
NeperuieTaeTcd ¢ JAPYrUMU JIMHUSIMU Y4YeOHOro Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEIOBATEIbHOCTh M3YUYEHHUs] Marepuana. M3ydeHue cTeneHHoM,
MOKa3aTeJIbHOM, TOrapu(pMUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMI, UX CBOICTB U
rpaMKoOB, HCIOJIb30BaHWE (DYHKUMNA Uil peuieHusl 3ajad U3 JAPYTruX Y4eOHbIX
IIPEIMETOB M PEaJbHOM )KM3HU TECHO CBA3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M, TaK
U C pelIeHHeM YypaBHEHUH M HepaBeHCTB. Ilpu sTOoM OoisblioOe BHUMaHUE
ynensiercs:i GOpMUPOBAHUIO YMEHHS BbIpakaTh (OpMyJiaMd 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh IMOJyYeHHblE (YHKIUU, CTPOUTh HX
rpaduku. Marepuan coaepkaTelbHOW JIMHUM HAIEJICH Ha pPa3BUTHEC YMEHHUU W
HABBIKOB, IMO3BOJISIOIIMX  BBIpAXKaTh 3aBUCUMOCTH MEXJYy BEJIMYMHAMH B
paznuuHOi dopme: aHATUTUYECKOU, Trpaduyeckoi U cioBecHOM. Ero msyuenwue



CHOCO6CTByeT Pa3BUTHIO AJIrOPUTMHYICCKOT'O MBIIIJICHHA, CITOCOOHOCTH K
0606IHCHI/I}O 1N KOHKpPETU3allnH, UCIIO0JIb30BAHUIO AQHAJIOTHUH.

ConepxatenpHas muHUs «Havana MaTeMaTHUeCKOT0 aHaIN3a» I103BOJISET
CYLUIECTBEHHO pAaCUIMPUTh KpPYr Kak MaTeMaTUYeCKHWX, TaK U [PUKIAJHBIX
3aa4, JOCTYNHBIX OOydYaloIUMCs, Yy KOTOpPBIX TOSABISAETCS BO3MOXKHOCTb
UCCIIEIOBaTh M CTPOUTHh TpaduKu (QYHKIMA, ONpEAeNsiTh HX HauOONbIIUE H
HAaUMEHbBIINE 3HAYCHUS, BEIYUCIATH TIIOMAAN GUTYp U OOBEMBI  TEN, HAXOIUThH
CKOPOCTH M ycKopeHusi mpoueccoB. CopaepxaTenbHasi JHHHUS OTKPBIBA€T HOBBIE
BO3MOYKHOCTH IOCTPOEHUSI MAaT€MAaTHYECKHUX MOJENE peallbHbIX CHTyaluH,
HAXOKJEHUS HAWIYYIIETr0 PEIICHHS B NMPUKIAJAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHUYECKHMX, 3a/Jadax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOrOo aHajau3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMATBHO-JIOTUYECKOTO U KPEaTHBHOTO
MBILUIEHUS, (OPMUPOBAHUIO YMEHMHM pacro3HaBaThb  MPOSBICHHUS  3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HCKYCCTBE.

OOyuaromuecs y3HalOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYyYEHHBIX B XOJE
pa3BUTHS MAaTEMATHKHU KaK HAyKH, U UX aBTOPAX.

CopnepxarenpHO-MeTOIMYeCKas: JTMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
IOCBSALIEHA  DJIEMEHTAM  TEOPUM  MHOXKECTB.  T€OpETUKO-MHOXECTBEHHBIC
IIPEICTABICHNUS] NPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaT€MAaTHKU W MPEIIararT
HamOoJiee YHUBEPCAJIbHBIM $3bIK, OOBEIUHSIOIINNA BCE pa3/eibl MaTEMaTUKU U €€
NPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTUYECKHE TUCUUIUIMHBI B €IUHOE
uenoe. [loaToMy BaXHO 1aTh BO3MOKHOCTH OOy4aronIeMycsl IOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM S3bIK COBPEMEHHON MAaTeMAaTHMKM M HCIOJIb30BATh €ro Ui
BBIPQXEHHS CBOUX MBICIICH.

B yueOHOM Kkypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHAIM3a»
OPUCYTCTBYIOT TaKXe€ OCHOBBI MAaT€MaTH4YECKOrO0 MOJEIMPOBAHUS, KOTOpHIE
npu3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS MOJENEH pealbHbIX CHUTYyaluil,
UCCIIEIOBaHMSI 3TUX MOJEJell C MOMOIIBIO anmnapaTta airedpbl U MaTeMaTHYECKOrO
aHallu3a U MHTEpHpETalH MOJYYCHHbIX Pe3yJbTaToB. Takue 3ajaHus BIUIETEHBI B
KaXIbIH M3 Pa3lesioB MpOrpamMMbl, IMOCKOJBKY BeCh MaTepual y4dyeOHOro Kypca
IIMPOKO HCIIONB3YETCs I PElIeHUs] NPUKIaIHbIX 3a1a4. [Ipu pemeHun peanbHbIX
NPaKTUYECKUX 3aJady oOydyarolluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO0, 00001IATh
U KOHKpeTH3upoBaTb npodinemy. [ledarenbHOCTr 1O (HOPMUPOBAHHIO HABHIKOB
pelIeHHs] TMPUKIAIHBIX 3a7a4 OpPraHU3YyeTCs B MPOLECCe H3YyYEHUS BCEX TEM
y4eOHOro Kypca «Anredpa u Hadyajla MaTEMaTUYECKOTO aHATTU3ay.

OO0miee YMCIO YacoB, PEKOMEHJIOBAHHBIX JJII M3Y4YEHUs] Y4eOHOro Kypca
«Anrebpa U Hayana maremaTudeckoro aHanuza», — 170 dacos: B 10 kimacce — 68
yacoB (2 vaca B Hemenmo), B 11 kimacce —102 vaca (3 yaca B He/Ieio).



COJIEPKAHUE OBYYEHMSI (10 KJIACC)

Yuciaa v BbIYUCTICHUSA

Pannonanpubeie uncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHbIE  TEPUOJUYECKUE  IpoOu.  ApudpMeTHdecKue  Omepaluu ¢
palMOHANBHBIMUA YHCIIaMH, TIPEOOpa30BaHUsl YMCIOBBIX BbIpakeHuU. [Ipumenenue
JIpoOeil U TMPOIEHTOB JJIsl PELICHUs] MPUKIAJAHBIX 3aJlad U3 Pa3IMUHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ncia. PalnuoHanbHBIE W HPpPALMOHAIBHBIC  YHCIIA.
Apudmernueckre omnepanuu ¢ JEeHCTBUTEIBHBIMU 4uciaamu. [IpubmmkéHHbIe
BBIYHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BHIYMCIIEHUMN.

Cremenp ¢ 1menpiM  mokazatenem. CranmapTHas  Gopma  3ammcH
NEUCTBUTENTLHOTO 4YHCia.  Mcmonp3oBanue — moaxojsmied  (Gopmbel  3amucu
JNEWCTBUTEIBHBIX YHCENl U1 PELICHHS NPaKTHYECKUX 3alad WU MPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypalibHOM  cremeHu.  [ledctBus  c
apu(PpMETUIECKUMU KOPHSMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCUHYC U TaHT'€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxxecTBa U TOXKICCTBEHHBIEC TPEOOPa30BaHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKECHU. OcHOBHBIE
TPUTOHOMETPUUECKUE (HOPMYJIBI.

YpaBHeHHE, KOpEHb YypaBHEHMS. HepaBeHCTBO, penieHHEe HEPaBEHCTBA.
Meton uHTEpBaOB.

Pemmenue 1nenbix u ApoOHO-paIiMOHAbHBIX YPAaBHEHUN U HEPABEHCTB. PerieHue
VPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

PemieHre TpuroHOMETpUIECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1a4 U
3aJla4y U3 Pa3IM4HbIX 00J1aCTe HAYKU U PEaIbHON KU3ZHH.

DOyHKUMHU U TPaPUKH

OyHkuus, crnocodsl 3amanus GyHknuu. [padux  Pynkuun. B3aumzo
oOpaTHbI€ (PYHKILIHH.

OO0sacTh ornpeneneHuss 1 MHOKECTBO 3HaueHU QpyHkumnu. Hymu ¢pyHknuu.

[IpomexxyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHass (QyHKIMS C HaTypaJlbHbIM M ILeJdbIM  ToKazareneM. Eé
cBoiicTBa U rpadux. CoicTBa U rpad@uK KOpHS N-OM CTENEHHU.

TpuroHomeTpruyeckass OKpPY>KHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Havana maTeMaTH4eCKOro aHaJmu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs MIOCJIEI0OBATEILHOCTEH.
MOHOTOHHBIE ITOC/IEI0BATEIbHOCTH.

Apudmernueckass ¥ T€OMETpUYECKasi mporpeccuu. beckoHeuHo yObIBaroiast
reomeTpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPUUECKOM



nporpeccur. Dopmysna CIOKHBIX NpoLEHTOB. lcnonb3oBaHue mnporpeccuu Jis
pelieHus peaibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa U JIOTUKA

MHoxecTBO, omnepanuu Haj MHOXKecTBaMH. Jluarpammel Oiinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OINKCAHUS peallbHbIX
MIPOIIECCOB U SBJIICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CIEICTBHE, 10KAa3aTEIbCTBO.

Yuciia v BBIYUCICHUS

HatypaneHbie u nensie yncna. [Ipuznaku neammoctu nenbix ynucen. CTeneHs ¢
panMoHaIbHBIM NTOKa3aresieM. CBOICTBA CTENEHHU.

Jlorapudm uncna. JlecssTHuHbIC U HATypaIbHbBIE JTOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3oBaHue BoIpaKEHUH, CONEPIKALUX JIOTAPUPMBI.

[IpeoOpa3oBaHne BBIpAXKEHHUM, COJIEPXKALIUX CTEHNEHH C palMOHAIbHBIM
II0KA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEpaBeHCTB. IlokasareibHbIE YpaBHEHUSA U
HEPABEHCTBA.

JlorapupmMuyeckrie ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JHMHEHHBIX ypaBHEHWW. Pemenue MNpUKIAIHBIX 3amad ¢
ITIOMOIIBIO CUCTEMBI JUHEUHBIX YPABHEHU.

CucTeMBI 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM M HEPABEHCTB K  PEUICHUIO
MaTEeMaTUYeCKHUX 3a7ad U 3a/1ay U3 Pa3IuvHbIX 00JacTel HAYKH U peaabHOU KU3HH.

DOyHkuuu U rpapuxkun

Oyukmus. [lepuognueckue Gpynkiuu. [IpomexyTku MOHOTOHHOCTH (YHKIIUU.
Makcumymbl U MuHUMYMbI (GyHKiuM. HaunOonbliee ¥ HauMeHblee 3HaUYECHUE
GyHKIIMM HAa TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIINH, UX CBONCTBA U TPaPUKH.

[lokazatenbHass W jorapupmuyeckas (QyHKUWH, WX CBOMCTBA U rpaduKH.
Hcnonb3oBanue rpadukoB PYHKIMMA U1 peLLIEHUs] YpPaBHEHUI U JIMHEWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB ¢GYHKIUMNA [JI8  KMCCIIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MpU PEUIeHUH 3a/ay U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHAJIN3a

HemnpepriBabie ¢yHKIMU. MeTon WHTEPBAJIOB [JIs PEIICHUS HEPABEHCTB.
[IpousBognas dyukmuu. ['eomerpudeckuit u (GU3HUECKUI CMBICT TPOU3BOIHOM.

[IpousBogHbIE  dIAEMEHTAPHBIX  (DYHKIIHIA. @opmynbl  HAXOXKICHUS
MIPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYyHKITUH.

[IpumeHeHne MPOU3BOIHON K HCCIENOBAaHUIO (DYHKIMKA HA MOHOTOHHOCTH U
KCTpeMyMbl. HaxoxnaeHrne HauOOJbIIEro W HAMMEHBIIETr0 3Ha4YeHHs (YHKIMH Ha
OTpE3KE.

[IpumeHeHne TPOM3BOJHOM [IJI1 HAXOXKJICHUS HAWIY4Ilero pEIICHUs B



NPUKIAJAHBIX 337a4ax, JJIs ONpe/eleHUs] CKOPOCTU poliecca, 3aJaHHOTO (hopMyIon
WU TPAPUKOM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WNHuterpan, ero reoMeTpuyeckuii U (UBHMYECKHM CMBICI. BpluncieHnue
uHTerpaia no popmysne HeroTona—JIeitonuna.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 kJjacce oOydaromuiics TOMYYHT CICTYIOIIHC
MPEIMETHBIC PE3yIbTaTHI:

Yucsia 1 BbIYUCICHUA:

e OIEpUpOBaATh IOHATHSAMH: PALMOHAIBHOE W JACHUCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHAS U JAECATUYHAS IpOOb, IPOLIEHTHI;

® BBINIOJHATH apu(METUUYECKUE  ONEepaldd C  PALUOHAIBHBIMH U
JNEUCTBUTEIBbHBIMU YUCIIAMU;

®  BBINOJHATH NPUOIMKEHHBIE BBIYMCIICHHMS, UCIIONb3Ysl PAaBHUIIa OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yJIbTaTa BBIYMCICHUN;

® OIEpUPOBATh INOHATUAMM: CTEIEHb C LIEJIBIM IIOKAa3aTesIeM, CTaHIapTHas
dopMa 3amucu  JCHCTBUTENBHOTO 4YMCIAa, KOPEHb HATypaJbHOM  CTEMEHH,
UCIIOJIb30BaTh MOAXOMAAILYI0 (OpMY 3alMCH JEHCTBUTENBHBIX YHMCEN JJISl PELICHUS
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUSA JaHHBIX;

® OIEpPUPOBATH IIOHATUAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJILHOIO YIUIA,
UCITI0JIB30BaTh 3aMKCh MPOU3BOJBHOTO yria 4epe3 OOpaTHbIe TPUTOHOMETPUUYECKHE

byHKIUY.

YpaBHeHMS U HEPAaBEHCTBA:

® OIEPUPOBATH IOHATUSAMHU: TOXKIAECTBO, YPABHEHHUE, HEPABEHCTBO, IIEJIOE,
pPALMOHAIIBHOE, UPPALUOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YPaBHEHHUE;

® BBINOJHATH MPeoOpa30BaHUs TPUTOHOMETPHYECCKUX BBIPAKEHUM M PEIIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS,

® BBINOJHATH NMPEOOpPa3OBaHUs IENbIX, PAIMOHAIBHBIX U UPpPaAIlMOHATBHBIX
BBIPAKCHUN M pEeIIaTh OCHOBHBIC THUIIbI LEJIbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB;

® [IPUMEHATH YPAaBHEHUS M HEPABEHCTBA ISl PEUICHUS MaTEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAYKU U PEeaJIbHOU JKU3HU;

® MOJEIMPOBaTh peajbHbIe CUTyallUd Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAKCHUS, YPABHEHHUS, HEPABEHCTBA IO YCIOBHUK 3aJa4yd, HCCIEI0BAThH
MIOCTPOCHHBIE MOJICNIU C UCTIOJb30BAHUEM ariapara ajareopbl

DOyHKIUM U TPaPUKU:

® OIEepUpOBaTh MOHATHUAMH: (PYHKIHMS, CIOCOOBI 3aaHus (PyHKLINHU, 00IaCTh
OTpEJIEICHUs W MHOKECTBO 3HaueHW GyHKOUM, Tpaduk GyHKIUHA, B3aHMHO
oOpaTHble (PyHKLINU;

® ONepUpOBaTh MOHATUAMH: UYETHOCTP M HEYETHOCTh (YHKIUHU, HYIU



GyHKUIHU, TPOMEKYTKUA 3HAKOIOCTOSIHCTBA,

®  1CHOJIb30BaTh rpaduku PYHKIMH 7151 pelIeHus] ypaBHEHU;

® CTPOUTH U YUTATh I'padUKu JIMHEWHON PYHKIUU, KBAAPATUYHON DYHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM;

® HCMONb30BaTh Tpaduku (yHKUMNA A7 HCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH TpH peIIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U pPeaTbHOU
YKU3HH, BbIpaXXaTh (OPMYyJIaMH 3aBUCUMOCTU MEXK/y BEIIMYMHAMHU.

Havana maTeMaTHuyecKoro aHajamnsa:

® ONEpUPOBATH MOHATHSMH: TIOCIEAOBATENbHOCTh, apudmeruyeckas u
reOMETpUYECKas MPOTPECCUN;

® OIEpUpOBaTh TMOHATUSMHU: OECKOHEYHO YOBbIBaOIIas TeOMEeTpUUYecKas
porpeccusi, CcyMMa O€CKOHEYHO yOBIBAOIIEH r€OMETPHUECKON MPOTPECCUU;

®  3a]1aBaTh OCJIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCO0AMU;

® JCIOJB30BaTh CBOKCTBA MOCIEN0BATEIBHOCTEN U IPOIPECCUIl UIs pELICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa 4 JIOTHKA:

® OINEpUPOBATH TMOHATUAMHU: MHOKECTBO, ONEpPalUM HAJ MHOXKECTBaMU;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar sl ONMMCAaHUs PEaIbHBIX

® TIIPOIECCOB M SBJICHUN, MNpU PEIICHUH 3a7ad U3 JPYyIrux Y4eOHBIX
MPEIMETOB;  ONEPUPOBATh IOHATHUSIMU: OINPEACICHUE, Teopema, CIEIACTBUE,
JI0Ka3aTeJIbCTBO.

K koniy oOydenuss B 11 kiacce oOydaromuics TMOJYYUT CIIECAYIOIINE
MpEMETHBIC PE3YJIbTATHI:

YucJia ¥ BbIYUCIEHUS:

® OINEPUPOBATH MOHATUSAMHU: HATYPAIbHOE, LEI0€ YHUCIO, HCIOIb30BaTh
MIPU3HAKU JICJIMMOCTH LEJIbIX YUCEII, Pa3JIOKEHHUE YUCIIAa HA TPOCTHIE MHOKHUTEIIH JJIS
pelIeHUs 3a1a4;

® ONEpPUPOBATH MNOHATHUEM: CTEIIEHD C PALMOHAIBHBIM MTOKA3ATEIIEM;

® OIEpPUPOBATh MOHATUSAMHU: JIOTApU(PM YHCIIA, AECATUYHBIE U HATYypAIbHBIC
aorapu@mel.

YpaBHeHUs U HEPABEHCTBA:

® TPUMEHSATh CBOWCTBA CTEMEHW IS TMPeoOpa3oBaHUSI  BBIPAKCHU,
ONEPUPOBATH MOHATUSIMH: I[IOKA3aTEJIbHOE YPAaBHEHHE UM HEPABEHCTBO, pEIIATh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

® BBINOJHATH NPEOOpPa3OBaHUs BBIPAKEHUH, COACPXKAIMUX JIOTApUPMBI,
OTIEPUPOBAThH MOHATUSAMHU: JIOTapu(PMUUECKOE YpPaBHEHHE U HEPABEHCTBO, pelIaTh
OCHOBHBIE THIIBI

e Jorapu@MuUYECKUX ypaBHCHHUU U HEPABEHCTB;

® HAaXOJWTh PEUICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

® OIEpUPOBATH MOHATUSIMH: CUCTEMA JIMHEMHBIX YPABHEHHU U €€ pElICHUE,



UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH AJI PEIICHUS MPAKTUUYECKUX 3a/1a4;

® HAXOJUTh PEIICHMS MPOCTEHIINX CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX
ypaBHEHUH U HEPABEHCTB;

® MOJENUPOBAaTh peajbHbIE CHUTyalldd Ha $S3bIKE aureOpbl, COCTABIATH
BBIPAKEHUS, YPAaBHEHHUSI, HEPABCHCTBA U CUCTEMBI 110 YCIIOBHIO 3aJ1ayH, UCCIIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsl.

DOyHKUMU U TPaPUKH:

e OIEpUpOBaTh MOHATUSAMHU: Mepuoanyeckas (yHKUIUS, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKIIUH, TOUKH SKCTpeMyMa (PyHKLMHU, HAaUOOIbIIEe U HAUMEHBIIIEE
3HaYeHUs (PYHKLMU Ha MPOMEKYTKE, UCIOIB30BaTh UX Ul UCCIEAOBAHUS (PYHKIIMH,
3aJJaHHOU rpauKoM;

® OIEpUPOBATH MTOHATHUSIMU: rpaduku ITOKA3aTEJIbHON,
jgorapupMuUeckoil W TPUTOHOMETPUYECKHX (YHKIWH, wu300pakaTb UX Ha
KOOPAMHATHOM IIJIOCKOCTHY U MCIIOJIB30BaTh ISl PEIICHNUS] YPABHEHN U HEPABEHCTB;

e u300paxkaTb Ha KOOPAMHATHOM  IUIOCKOCTH rpauKH  JIMHEHHBIX
YPaBHEHUM U UCIIOJIb30BAaTh UX I PELICHUs CUCTEMbI IUHEHHBIX YPABHEHUN;

® HCNoNb30BaTh TIpaduku (QyHKUMH A8 MCCIEAOBaHUS IMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YU4EOHBIX JUCIUIUIMH.

Havyaya MaTeMaTH4YeCKOI0 aHAJIM3A:

® ONEpUPOBATh NOHATUIMU: HENMPEPbIBHAA (PYHKIIUS, IPOU3BOIHASA (DYHKIIUH,
UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICT MPOU3BOJHOMN NIl pELICHUS
3aj1ad4;

® HAXOIWUTh  MPOU3BOJHBIE  JJIEMEHTApPHbIX  (QYHKUUH,  BBIYUCIATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHIA;

® JCIOJIb30BaTh  MPOU3BOJHYIO  JJIA  HUCCIAEAOBaHMS  (PYHKUMUM  Ha
MOHOTOHHOCTb U JKCTPEMYMbI, TNPUMEHSTh pE3yJbTaThl HUCCIENOBAHMUS K
MOCTPOEHUIO IPAPHUKOB;

®  JCIOJIb30BaTh OPOU3BOJHYIO  JUIA  HAXOXACHUS  HAWIY4IIEero
pELIEHNs B IPUKJIAJIHbBIX, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKHUX, 3aa4aX;

e OmepupoBaTh TMOHATUSMHU: [E€pBOOOpa3Hass M HHTErpajia, IOHUMATb
reOMETPUYECKUN U (PU3UUECKUN CMBICIT MHTErpaa;

® HaxXOQuThb MEpBOOOpA3HbIE  DJIIEMEHTAPHBIX  (YHKUUN,  BBIYUCIATH
uHTerpan mno ¢popmyne Hotorona—JlelOnuna;

e pelarh NPUKIAAHBIE 3a/1a4M, B TOM YHCJIE COLMAIBHO-I’KOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

qucen. PanimoHaibHbIE

ypaBHEHUS U
HEPaBEHCTBA

PanuonansHBIC YnCIIA.
OOBIKHOBEHHBIEN IECITUUHBIE
TPpOOH, TIPOICHTHI,
OCCKOHEYHBIC TIEPUOTUUECKHE

Tpoowu.
ApudmeTndeckue Omepanud C
panuoHaJIbHbIMU quciiaMu,

peoOpa3oBaHUs YHUCIOBBIX
BbIpakeHMM. [IpuMeHenne
Ipobeil ¥ MPOLIEHTOB AJIs
pelieHus TpUKIaaHbIX3a/1a4 U3
Pa3JIMYHBIX OTpACIIC 3HAHUU U
pEATbHOM )KU3HH.
JleficTBUTENIbHBIEC YHCIIA.
Panmonanbueie u
MppaLOHATbHBICYHCIIA.
ApudmeTndeckue oneparmmc
JICMCTBUTCIIBHBIMH YHCIaMH.
[Tpubnm>xE€HHBIE BRIYUCIICHHS,
MPaBUJIAOKPYTJICHUS, TIPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIYMUCICHUM.
ToxzaecTBa ¥ TOXICCTBCHHBIE
npeoOpa3oBaHus. Y paBHEHHUE,

10 KVIACC
Koan4yecTBO 4acoB JleATeIbHOCTD
JIEeKTPOHHbBIE
Ne HaumenoBaHue (unpoBsIe) y4uTeJid-
n/ a3/1eJI0B U TeM KontpoJuabsnbie IIpakTuyeckue NpeAMETHHKA C
pasi OcHoBHOE coep:kaHue Bcero p p o0pa3oBaTejibHbIE pel -
n MPOrpamMmmbl padoThI padoThbI CCVDCHI yueToM padoueii
pecyp NMporpaMmbIl
BOCIHHTAHUSA
1 MuHoxecTBa MHOk€ecTBO, onepaiu 19 2 Ypok 36. VYcraHaBIMBaTh
paIMOHATBHBIX 1 HaJ MHO>KeCTBaMU. J{marpaMMel paIMOHATIBHBIC YHCIIA  JTOBEPUTEIIbHBIC
EHCTBATEIBbHBIX Ditnepa—BenHa. - Maremaruka - 6 OTHOIICHUS MEXIY

Kjacc - Poccuiickas  y4uTeneMm u

DIICKTPOHHAS [IKOJA  O0YYArOIIMMHUCS,
(resh.edu.ru) CIIOCOOCTBYIOIINX

https://resh.edu.ru/subj mozuTuBHOMY
ect/lesson/4726/conspe BOCHIPUATHIO
ct/198222/ YUYaAIIUMUCS
TpeboBaHUH 1
https://resh.edu.ru/subj mpocsd yuurens.
ect/lesson/611/ AHaTM3UPOBATH
https://resh.edu.ru/subj peanbpHoe cocTosiHue
ect/lesson/612/ JIeT B y4eOHOM
https://resh.edu.ru/subj kmacce/rpymme.
ect/lesson/4726/conspe Criocob6cTBOBaTH
Cct/198222/ c(OpMHUPOBAHHOCTH
HPaBCTBEHHOI'O
CO3HaHUA,
OTHYECKOT'O
IIOBCACHUA,
CBA3aHHOTIO C
MPAKTUYICCKUM
IMPUMEHCHUEM
JOCTHKCHUN HAYKU
U J€ATCIIbHOCTHIO
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https://resh.edu.ru/subject/lesson/4726/conspect/198222/

KopeHbypaBHeHUs. HepaBeHCTBO, yu€HOTO
pelIeHre HepaBeHCcTBa. MeTo
UHTEPBAJIOB.
Pemenue nensix u 1poOHO-
palMOHAIILHBIX YPaBHEHHUN U
HEPaBEHCTB
Oynkuuu u Trpaduku. OyHKIHS, CIMOCOOBI  3a/aHus 9 Ypok 18. crenennass Haxomuts
Crenenp ¢  1enbIM QyHKIUU. B3aumHO oOparHBIC byHKIHA. IPpOOHO- IEHHOCTHBIN aCIeKT
MoKa3aTesiemM dbyukun. ['paduxdysxmnmm. nuHeHas QyHKIUS - y4eOHOTO 3HAHUS U
Ob6nacth onpeeneHus u Anrebpa u Hadana nHpopManuu,
MHO>KECTBO 3HAYCHUU (PYHKIIHH. MaTEeMaTU4YeCKOro obecrnieunBaTh €ro
Hymu ¢ynkuuu. [Ipomexyrku aHaimm3a - 10 kiacc -  TOHUMAaHUE
3HAKOIIOCTOSIHCTBA. Poccuiickas [IPUBJICKATH
YétHble W HEu€THBIC (YHKIUU. JIEKTPOHHAS [IKOJIa  BHUMAaHHUE
CreneHb € IETBIM TIOKa3aTEIICM. (resh.edu.ru) 00y4aromuxcs K
CranpmaptHas  ¢opma  3amucH 00CyXI1aeMOH Ha
JEMCTBUTEIILHOTO YHCIIA. ypoke nuH(popMaIuH,
Hcnonb3oBanue HOIXOAsIeH AKTHUBHU3AIHH
(bOpMBI 3amUCH  TEUCTBUTEIHHBIX MO3HABATEIbHOMN
qucen JeSITeTbHOCTH
JUIS  PEUICHHs  MPAKTUIECKUX 00yYaroIInXCsl.
3aJa4 U NpPEeACTaBICHUS JaHHBIX. CrnocobcTBOBATH
Crenennas byHKIMS c ACTETHYECKUMY
HATYpaJbHBIM u EJTBIM OTHOILIEHH K MUDY,
nokasareneM. EE cBolictBa u BKJIFOYAs 3CTETUKY
rpaduk MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3324,
penieHui,
paccyXIeHUI
Apudmernueckuit Apudmernueckuit KOpeHb 26 YnpaBiate
KOpeHb N—Oii CTENIEHW. HATypalIbHOM cTernenu. [leficTBHs https://resh.edu.ru/subj yaeGHbIMEU
WppaunonanbHbie ¢ apu(PMETUIECKUMHU KOPHAMH N— ect/lesson/5498/start/2 rpynmamu ¢ 1eIbio
YpaBHEHUSH Ol CTeTeHH. 72542/ BOBJICUCHUS
HEpaBEHCTBA Pemenune npparoHanabHbIX o0yyJaromuxcs B

ypaBHEHUIU HEPABEHCTB.

poriecc 00ydeHus u
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https://resh.edu.ru/subject/lesson/5498/start/272542/

CgoiicTBa 1 rpaduk KOpHs N-oi
CTCIICHU

BOCIIUTAHMS,
MOTHUBHUPYS HX
y4eOHO-
MO03HABATENIBbHYIO
JIESITEIIbHOCTD.
Crpouts
BOCIHUTATEIbHYIO
JeSITETLHOCTD C
y4€TOM FOTOBHOCTH
U CIIOCOOHOCTH K
MaTeMaTHYECKOMY
00pa30BaHMIO U
caMo00pa3oBaHUIO
Ha IIPOTSKEHUH BCEH
KU3ZHU

dopmynsl CuHycC, KOCUHYC U TaHTEHC 32 https://resh.edu.ru/subj HaxoxuTs
TPUTOHOMETPHHU. YHCIIOBOrOapryMeHTa. ApKCHHYC, ect/lesson/6019/start/1 1EHHOCTHBI acIEKT
TpuronomeTpuueckue apKKOCHHYC 99181/ yueOHOTr0 3HaHUA U
ypaBHEHUS Y apKTaHTeHC YHCIIOBOTO https://resh.edu.ru/subj uapopmarum,
aprymeHnTa. TpuroHomerpudeckas ect/lesson/3863/start/1 obecrneunBath ero
OKPY>KHOCTb, OTIpe/ICTICHUE 99212/ MMOHUMaHUE U
TPUTOHOMETPUYECKUX (DYHKITUH https://resh.edu.ru/subj npusnexatsb
YKCIOBOTO apryMeHTa. ect/lesson/4735/start/1 BHMUMaHuE
OCHOBHBIE TPUTOHOMETPUUYECKHE 99274/ oOyJarommxcs K
dopmyel. [IpeodpazoBanue https://resh.edu.ru/subj o6cysxaaemoit Ha
TPUTOHOMETPUUYECKHX ect/lesson/6322/start/1 ypoxe uHpopmarmu,
BbIpaxxeHHil. Petienue 14653/ aKTUBU3ALIUU
TPUTOHOMETPUYECKHX ypaBHEHUH https://resh.edu.ru/subj mo3naBarensHOM
ect/lesson/4734/start/1 nestensHOCTH
99305/ 00y4aroIXCs.
https://resh.edu.ru/subj
ect/lesson/4324/start/1
99618/
IMocnenoBarensHocTrn IlocienoBaTeILHOCTH, CIIOCOOBI 8 https://resh.edu.ru/subj TTooyxaatsb
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https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
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https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/2003/main/

poTrpeccuu

3a1aHus [TOCIEJ0BATEIBHOCTEH.
MoHoTOHHBIE
HOCJICIOBATEILHOCTH.
Apudmernueckas u
reoMeTpUYecKas MPOrpecCui.
beckoneuno yObIBaromas
reoOMeTpUYECcKast IPOTPECCHS.
CymMma OecKOHEYHO YObIBaroIIeH
reOMETPUYECKON IPOrPECCHHL.
PopMyia CI0KHBIX IIPOLIEHTOB.
Hcnonp30Banue IpOrpeccuu st
peIlIeHus peabHBIX 3a/1a4
NPUKIIAJHOTO XapakTepa

ect/lesson/2003/main/ oby4aromuxcs
co0JII0IaTh HA YPOKe

https://resh.edu.ru/subj nmpusIHITEl yaeOHO#M

ect/lesson/5223/conspe AUCIUILTUHBI |

Ct/326716/ CaMOOPTaHU3AI[HH.

https://resh.edu.ru/subj Ananu3upoBath u
ect/lesson/4921/conspe moHUMATh BIMSTHUE

ct/200886/ COLIMAJIBHO-

https://resh.edu.ru/subj skonomuueckux
ect/lesson/5223/conspe mporeccoB Ha

ct/326716/ COCTOSIHUE

IIPUPOJHON U
COLIMAJIbHOM Cpebl

6 IloBTOopenue,
0000111eHNE,
CHCTEMaTHU3alus
3HAHUU

OCHOBHEBIE ITOHSTHUSA Kypca
anreOpsI u Haya
MaTeMaTudeckoro axamusa 10
Kj1acca, 00001menne

M CHCTEMAaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8

102

Crpouth
BOCITUTATEIbHYIO
JIEeATEIBHOCTD C
Y4E€TOM KYJIbTYPHBIX
pas3Inuuil AeTen,
MOJIOBO3PACTHBIX U
WHIUBUTyaJIbHBIX
OCOOCHHOCTEH.
Opranu3oBbIBaTh
paboty 1o
OBIIaJICHUIO S3BIKOM
MaTeMaTUKU U
MaTeMaTUYeCKOM
KYJIbTYpOH KaK
CPEIICTBOM IMO3HAHUS
MHupa
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Koan4yecTBO 4acoB JleATeIbHOCTD
JIEeKTPOHHbBIE
Ne HaumenoBaHue (EdpoBbIE) y4uTeJid-
n/ PAAEIOB 1 TeM OcHOBHOe coepKaHHe Bcero Kontpoaeubie Ipaxtuaeckue o0pa3oBaTejbHbIe NpeAMeTiHKa
n NporpamMmal paﬁon paﬁoTbl pecype yuyeToM paﬁoqen
NPOrpamMMbI
BOCIIMTAHUS
1 Cremnens c CreneHp ¢ parroHaIbHBIM 12 1 https://resh.edu.ru/subj YcranasnusaTh
palOHAIBHBIM nokasareneMm. CBOWCTBA CTEIICHU. ect/51/11/ JIOBEPUTEIILHBIC
MOKa3aTeJeM. [IpeoOpazoBanue BbIpaKEeHHIH, OTHOIICHUS MEXIY
[Toka3zarenbHast COJIepIKaINX PAIIMOHATBHBIC VYUTEIEM U
GbyHKIHS. CTETCHH. o0yuaronumucs,
[TokazarenpHBIC [TokasarenpHbIC ypaBHEHUS U CTIIOCOOCTBYIOMIHMX
ypaBHEHHUS U HEPaBEHCTBA. MTO3UTUBHOMY
HEpPaBEHCTBA [TokazarenpHas GyHKIHS, €€ BOCIIPHSTHIO
CBOIiCcTBa U Tpaduk yUanMHICs

TpeboBaHUH 1
MPOCKO y4uHTens.
AHanu3upoBath
peasgbHOe COCTOSTHUE
Jien B yueOHOM
KJ1acce/Tpymre.
CrniocoGcTBOBATH
c(hOpMUPOBAHHOCTH
HPaBCTBEHHOTO
CO3HAHMSI,
ATHYECKOTO
MOBE/ICHUS,
CBSI3aHHOTO C
MPAKTUYECKUM
MIPUMEHEHHEM
JOCTHKCHUN HAYKU
U IESTEIbHOCTHIO
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YYEHOTO

Jlorapudmuaeckas Jlorapudm uucna. JlecaTruunsie u
byHKIHS. HaTypaJlbHbIE JOTapU(PMBI.
Jlorapudmuaeckue [IpeoOpa3zoBanue BhIpAXKEHUH,
YpaBHEHHUS U COZIEpIKAIIUX JIOTapU(MBIL.
HEpaBeHCTBA Jlorapudmuueckue ypaBHEHUS U

HepaBeHcTBa. Jlorapupmuueckas
byHK1Ms, €€ cBOMCTBa U rpaduk

Tpuronomerpuueckue = TpuUroHOMETpUUECKHE

12

https://resh.edu.ru/subjec Haxonuts

t/51/11/

LIEHHOCTHBIN aCIEeKT
y4eOHOT0 3HAHUS U
uHpopManuy,
obecrieunBaTh €ro
MMOHNUMAHHE U
MIPUBJICKATh
BHHUMaHUE
oOyJarommxcs K
o0cyKnaemMoi Ha
ypoke uH(pOpMaIIHH,
aKTUBU3AIHN
M03HABATEIBHOM
JIESITSIIBHOCTH
00y4aromxcs.
CnocobcTBOBaThH
ACTETUYECKUMY
OTHOIICHU K MUDY,
BKJIIOYAsi ICTETUKY
MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4,
peLieHui,
paccyJIeHuN

YnpaBnsate

(byHKINU U UX (GyHKIIMHU, UX CBOMCTBA U https://resh.edu.ru/subjec yueObHbIMHI

rpadukw. rpaduKw. /51/11/ IPYIIAMH C HETBIO

Tpuronomerpuueckue [Ipumepsl TPUTOHOMETPHUYECKHX BOBJICUCHUS

HEpPaBEHCTBA HEPABECHCTB o0yJaronmxcs B
nporecc 00y4eHus u
BOCITHTAHUS,
MOTHBUPYS HX
y4eOHO-

23



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

IMO3HaBaTCJIbHYIO

JeSITETTbHOCTD.
[TpousBoaHasl. HenpepbiBHbie QYHKITUH. 24 https://resh.edu.ru/subj Haxoauts
[Tpumenenue MeToa HHTEPBAIIOB IS ect/51/11/ LIEHHOCTHBIN aCIIEKT
MPOU3BOJTHOM pCLICHUS] HEPABEHCTB. y4eOHOT0 3HAHUS U
[TpousBogHas GyHKIHM. nHpopMmanuu,
I'eomeTpuyeckuit u obecrneunBaTh ero
(bu3HMUECKUI CMBICIT NOHUMAaHHUE U
IIPOU3BOJHOM. [IPUBJICKATH
[TpousBoaHBIE 37IEMEHTAPHBIX BHUMaHHE
¢bynkuuii. [IponsBoanas o0yJaromuxcs K
CYMMBI, IPOU3BE/ICHUS, o0cyk1aeMoi Ha
9aCcTHOTO ()yHKIIHIA. ypoke uH(popMaIuH,
[TpumeHeHne MPON3BOTHOM K aKTHBU3AIH
WCCIICIOBAaHUIO (DYHKITHIA M03HABATEIbHOM
Ha MOHOTOHHOCTH H JeSTEIEHOCTH
KCTPEMYMBI. 00yJaromXxcs.
Haxoxnenune HanOobIIero
Y HAUMEHBIIIETO 3HAYCHUSI
(GyHKIMU Ha OTpE3Ke.
[IpuMeHeHne Mpou3BOJHON [
HaXO0JK/ICHHUS HAMJTY4IIero
pELICHUS B IPUKJIIATHBIX
3amavax, ISl OIpeIeIeHUs
CKOPOCTH TIpOIIecca, 3aJaHHOTO
¢dbopmyoit i rpadukom
Wurerpan u ero [TepBoobOpasnas. Tabmuia 9 https://resh.edu.ru/subjec TToOyxaath

IMIPUMCHCHUA

MepBOOOPA3HBIX.

Huterpan, reomeTpuyeckui
1 GU3HYECKUN CMBICT
uHTerpana. Beruncienue
WHTeTrpasa mo ¢popmyie
Hrrorona—Jleitonuma

t/51/11/ oOyuaromuxcst
co0JII0IaTh HA YPOKe
MPUHIIMIIBI Y4eOHOM
JUCHUIUTMHBI U
CaMOOpPTraHU3aI1H.
AHanu3upoBartb 1
IIOHUMAaTb BIIMSHHUE
COIIMAIIBHO-
HKOHOMHUYECKUX
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MIPOLIECCOB HA
COCTOSTHUE
MIPUPOIHON U
COLIMAJIBHOM CpeIbl

CucTeMbl ypaBHEHHIA CucreMbl JIMHEWHBIX 12 https://resh.edu.ru/subj Ctpouts
YpaBHCHHMIA. ect/51/11/ BOCIIUTATEIbHYIO
Perrenue npukiIaaHbIX 3a1a4 JeSTeIbHOCTD C
c MIOMOIIIBIO CHCTEMBI Y4ETOM FOTOBHOCTH
JTUHEHHBIX YPaBHCHUU. U CIIOCOOHOCTH K
CucreMbl H  COBOKYIHOCTH MaTeMaTH4YEeCKOMY
IEJTBIX, parroHaIbHbIX, 00pa3oBaHUIO U
UpPPAHOHATIBHBIX, caM000pa30BaHUIO
MoKa3aTebHbIX, Ha MPOTSHKCHUHU BCEH
Jorapu(MUYECKUX ypaBHEHUI KHU3HU
1 HEPaBCHCTB.
Hcnons3oBanue rpadukoB
byHKIni JUISt pelieHus
YPaBHEHUHN U CUCTEM.
[IpumeHeHue YpaBHEHU,
CHCTEM W  HEPaBEHCTB K
PELICHUIO MaTeMaTHYECKUX
3a7a4 M 3a7a4 M3 PasTHYHBIX
oOractell HAayKu
Y peajbHOM KU3HU
Harypanbhbie 1 ienbie . HarypanbHbIe U 1iejble Yrcia B 6 https://resh.edu.ru/subj
qHcIia 3a71a4ax U3 peabHON JKU3HH. ect/51/11/ Crnoco0cTBOBATh
IMpu3HaKkud  JETUMOCTH  IIEJIBIX ACTETUUCCKUMY
qHcen OTHOIIIEHH K MHpY,
BKJIFOYAs CTETHKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4,
peLieHui,
paccy)IeHui
[ToBTOpEHHeE, OcHoBHBIE  MOHSATHS  Kypca 18 https://resh.edu.ru/subj Crpouts
o0o01eHue, anreOpbl u Hayal ect/51/11/ BOCIIUTATEIbHYIO
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cUCTEMaTH3allNs
3HAHUH

MaTeMaTHYECKOT0 aHaIn3a,
000011IEHNE U CHCTEMATU3 AU
3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

JIEATEIILHOCTD C
Y4€TOM KYJIbTYPHBIX
paziuuuil geTeu,
MOJIOBO3PACTHBIX U
WHIUBHTYTbHBIX
0COOEHHOCTEH.
Opranu3oBbIBaTh
paboty o
OBJIaICHUIO SA3BIKOM
MaTeMaTUKU U
MaTeMaTHYEeCKOH
KYJIbTYpOH KaK
CPEJICTBOM ITO3HAHMS
MUpa
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PABOYAS ITPOTPAMMA YYEGBHOI'O KYPCA
«'EOMETPUS»

HNOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCTh y4eOHOro Kypca TE€OMETpHUM Ha YpPOBHE CPEIHEro OOLIEero
oOpa3oBaHMs OOYCJIOBJICHa TMPAKTUYECKOW 3HAYMMOCTBIO METAMpPEIMETHBIX U
MPEAMETHBIX PE3YyJIbTATOB OOYYEHUSI TE€OMETPUM B HAIpPaBICHUU JUYHOCTHOIO
pa3BuTUg  OOydYarOmMXcs, (QOpMUPOBaHUSA (YHKIMOHAIBLHOM  MaTeMaTH4eCKOU
IPaMOTHOCTH, M3YyY€HHMs APYTUX Yy4eOHbIX NUCHMIUIMH. Pa3Butue y oOydaronimxcs
NpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
abCTpakiMi, COOTHOILIEHUM PEATbHOTO M HJCATBHOTO, XapaKTepe OTPaKCHHUS
MaTEeMaTUYeCKOM HAyKOW SIBJICHHUM U MPOIIECCOB PEaIbHOr0 MHUpA, MECTE T€OMETPHUU
B CHCTEME HayK U POJIM MAaTEeMaTHYE€CKOTO MOJICTUPOBAHMS B HAYYHOM IO3HAHUH U
B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00yJarouxcs, a
TaKXe€ Ka4yeCTB MBIIIUICHUS, HEOOXOUMBIX JIJIsl afanTallid B COBPEMEHHOM OOIIECTBE.
['eomeTpust sBisIETCS OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TaK Kak OOECHEYMBAET BO3MOXKHOCTh HM3Y4YECHHUS KaK JUCUMIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbinUieHUe, (GOPMUPYEMOE TMPU HU3YUYECHHH OOYy4YarolU[MMUCS
MOHATUMHBIX OCHOB I'€OMETPUU U TMOCTPOCHUM LIETOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ PEIICHUS T€OMETPUIECKUX 3a/1ay, yMEHHUE BBIJIBUTATh U OMIPOBEPTaTh TUIIOTE3bI
HEIMOCPEACTBEHHO UCIIOIb3YIOTCS MPU PEUIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKIIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpuEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTAX JCSATENBHOCTU uesioBeka. OpueHTalusi 4eloBeKa BO BpPEMEHHU H
MIPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIUAIBLHOTO ObITHS, (PopMa OTpaKkeHUS
OKPY’KaIOIIEro MUpPa, YCIOBHUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHUs
JNeUCcTBUTEILHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3zaMu OOBEIUHSET
pa3Hble  BUIBI  Y4eOHOM W  TPYyJAOBOM  JEATEIBHOCTH, SIBIACTCS  OJHUM
13 Npo(eccuoHaIbHO BaXKHBIX KaueCTB, MOITOMY aKTyalibHa 3ajaya (hOPMUPOBAHUS
y 00y4armmxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH 0Opa3HOTO
MBIIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPaKTHUYECKOM
JEATEeIIbHOCTH M0 MHOTUM HANpPaBJICHUSIM.

[lear ocBoeHust mporpamMmbl ydeObHoro kypca «I'eomeTrpus» Ha 0a30BOM
ypoBHE 00yueHus — oOmeo0pa3oBaTenbHOE U OOIICKYJBTYPHOE Pa3BUTHE
oOydJaromnmxcs 4yepe3 o0ecrnedeHue BO3MOXKHOCTA TPHOOPETCHHSI W WCIIOJIh30BaAHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUU U JEHCTBUM, CIIEU(DPUUHBIX TE€OMETPHH,
BO3MOKHOCTH YCHEIIHOTO TPOJOJDKEHUsS OOpa3oBaHUsI MO CIENUAIBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM HCTIOIB30BAHHEM T'€OMETPHH.

[IpuopuTeTHRIMU 3ajlauaMl OCBOCHMsS Yy4yeOHOTro Kypca «l'eoMeTrpum» Ha
6a3zoBoM ypoBHe B 10-11 kiaccax sBisitoTCs:

e (opMupoBaHHME TMPEJCTABJICHUS O TEOMETPUM KaK YacTH MHUPOBOM
KYJBTYpPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (GopMHpOBaHHWE TPEICTABICHUS O MHOTOTPAHHHUKAX W TeJlaxX BpalleHUs
KaK O BOKHEUIIUX MATEMAaTHUYECKUX MOJIENSIX, TTO3BOJISIIONIUNX OMUCHIBATH U M3ydaTh



Pa3HbIE SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopmupoBaHHE YMEHMs paclo3HaBaThb Ha YEPTEkKax, MOJAEIAX U B
peaIbHOM MHUPE MHOTOIPAHHMKY U TEJIA BPAILCHUS;

® OBJIQJICHHE METOJAaMHU PEUICHMs 3a/ad Ha MOCTPOCHUS Ha M300pakKeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBanue yMEHUS OIepUpPOBATh OCHOBHBIMU
MNOHATUSAMHU O MHOTOTPAHHUKAX U TEJAX BPAIICHUS U UX OCHOBHBIMM CBOWCTBAaMU;

e OBJIAJICHHEC  aINrOPUTMaMM  pEUICHUS  OCHOBHBIX  THUIIOB  3aJad,
(opMUpOBaHNWE YMEHHUS MPOBOAMUTH HECIOXHBIEC J0Ka3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 3aa4 C IPAaKTUYECKUM COLECP/KAaHHUEM;

® Ppa3BUTHE UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs,
MIO3HABATEJIbHOM  AKTUBHOCTH,  HCCIEAOBATEIIbCKUX  YMEHHH, KPUTUYHOCTH
MBILLJIEHUS;

e (opmupoBanue (PyHKIHOHAIBHON IPaMOTHOCTH, PETIEBAHTHON T€OMETPHUU:
YMEHHME paclo3HaBaTh IMPOSBICHUS TE€OMETPUYECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEM B PEAJbHBIX XU3HECHHBIX CUTYyalUAX W INPU U3YYEHUH APYTHX
y4e€OHBIX  TPEIMETOB, MpPOSBIECHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEM,
GopMynupoBaTh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh I'€OMETPUUYECKUE MOJIENH,
IPUMEHATH OCBOCHHBIA TE€OMETPUYECKMU ammapar JUuisi pelieHus MNpPaKTHKO-
OPUEHTUPOBAHHBIX  33Ja4, WHTEPHPETUPOBaTH M  OLEHUBATH  MOJyYCHHbBIE
pe3yJIbTaThlI.

OTIMYUTENHHON OCOOCHHOCTBIO MPOTpaMMbl MO TE€OMETPUU  SBISETCA
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayajleé €ro H3y4yeHus 3aJay, pEeIIaeMbIX
Ha YPOBHE HMHTYUTUBHOIO MO3HAHUS, U ONpEeeiI€HHbIM 00pa3oM OpraHU30BaHHAas
paboTa HajJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO U MIPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHMPYET NIPOTEKAaHUE HWHTYUTHBHBIX IPOLIECCOB, MOTHUBHPYET
K JaJbHEHIIEMY U3YUYEHHUIO PEIMETA.

[Tpennourenue oTAaércs HArJIAIHO-KOHCTPYKTHUBHOMY METOAY OOy4yeHus, TO
€CTh TEOPETHUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IPAKTUYECKOM JIESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX  IMPEICTABICHUMN Y
oOyyaroluxcs B Kypce CTEpEOMETPUM MPOBOJAUTCSA 3a CYET pelIeHUs 3a/1ay Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX  O0pa3oB W  3aJad Ha  ONEPUPOBAHUE
NPOCTPAHCTBEHHbIMU  oOpazamu. Co3naHue o0pa3a TPOBOJUTCA C ONOPOM Ha
HaIJISIHOCTh, a ONEpUpPOBaHUE 00pa30M — B YCIIOBUSX OTBJICUEHHUS OT HAIJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUSI.

OCHOBHBIMM COJIEpKATEIIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'eomerpusi»
B 10-11 kmaccax sBusitoTcs: «MHororpaHHukn», «lIpsmble W TIJIOCKOCTH B
npocTpaHcTBe», «Tena BpameHus», «BeKTopsl 1 KOOPJIWHATHI B IPOCTPAHCTBE.

@opMUpPOBaHUE JIOTUYECKUX YMEHUW paclpeAessercss HE TOJBKO 110
COJEpKaTENbHBIM JIMHUSIM, HO U MO rojilaM OOy4YeHHs] Ha YPOBHE CPEIHEro oOIero
oOpa3oBaHUs.

Conepxxanue 00Opa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
OCBOGHHUSI MPOrpPaMMbl MO TEOMETPHUH, PACHpPeeNEHHBIM MO TrojaM OOydeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMU MOHSATUIMU
Y HaBbIKAMU OCYIIECTBIISIOCH MOCJEN0BATEIbHO U MOCTYNATENbHO, C COOJIO/IEHUEM
MPUHIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAINUCHh B OOIIYIO CUCTEMY



r€OMETPUYECKUX MPEJCTABICHUIN 00yUalomuXcsl, pacupsis U yriayomss e€, oopasys
MPOYHBIE MHO>KECTBEHHBIE CBA3H.

OO1ee 4YMCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3y4Y€HHUs Y4yeOHOro Kypca
«I"'eometpuss» — 102 ygaca: B 10 kiacce — 68 gacoB (2 yaca B Hefeno), B 11 kiacce —
34 yaca (1 gac B HefeIIO).



COIEPKXAHUE OBYYEHMUS 10 KJIACC

IIpsiMmble U IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATUS ~ CTepeoMeTpuu. Touka, TMpsMas,  IUIOCKOCTb,
npocTpancTBO. [IoHsATHE 00 aKCMOMATUYECKOM MTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMmHOE pacnoyiok€HHE TpPSIMBIX B TIPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuielIbHbIE U CKpeIMBaronecs npsmele. [lapaninenbHOCTh NPSAMBIX U ITIOCKOCTEN
B NPOCTPAHCTBE: MAPAJUIETbHBIE MPSIMBIE B IMPOCTPAHCTBE, MAPAIIIENBHOCTh TPEX
IPSAMBIX, [apauIeJIbHOCTh MPSIMOM M IUIOCKOCTH. YTJIBI C COHAIpPaBJICHHBIMU
CTOpPOHAMH, YTOJ MEXIy MPSMBIMH B MPOCTpaHCTBE. [lapanienbHOCTh MIIOCKOCTEM:
MapajyieIbHbIE TUIOCKOCTH, CBOMCTBA NapaluieNbHbIX Iuiockoctet. [Ipocreimme
IPOCTPAHCTBEHHBIE (PUTypbl HA TMJIOCKOCTU: TETpadAp, KyO, Mapaienenumne,
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYISIPHOCTh TPSAMOM M IUIOCKOCTH: IEPIECHIUKYJISPHBIE IPSMBIC
B IIPOCTPAHCTBE, MIPSMbIE TaPAJUICIBbHBIE U IEPIIEHANKYJIIPHBIE K INIOCKOCTH, IPU3HAK
MIEPIECHINKYJIIPHOCTH NPSIMOM U IJIOCKOCTH, TEOPEMA O IPSIMOM MEPIICHANKYISIPHOU
IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YTOJI MEKIY MPSAMOU U IIIIOCKOCTBIO, IBYTPAHHBIN
yTOJ1, INHEVHBIN yIroJl ABYTPaHHOro yriia. [IepneHaukyisap U HakJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUS (PUTYpPbI
Ha IUIOCKOCTh. [lepneHauKyasapHOCTh IUIOCKOCTEH: NPHU3HAK MEPHEHIUKYIAPHOCTH
JBYX IUIOCKOCTEH. Teopema o TpEX NepneHIuKyIsIpax.

MHOrorpaHHuKHU

[ToHaTHE MHOTOTPAHHKMKA, OCHOBHBIC AJIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE U
HEBBINMYKJIBIE MHOTOTPAHHHMKH, pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yronbHas
Npu3Ma, rpaHd M OCHOBAHUS MPU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsiMOYroabHbIN Napaieenune/

u ero cBoictBa. [lupammpma: n-yrojibHasi Nmupamuaa, TPaHU W OCHOBAHHUE
nupaMuibl, OOKOBasi U TIOJIHAS MOBEPXHOCTh MHUPAMUJbI, TPAaBUWIbHAS M yCeUEHHAas
nupaMua. OJEMEHThl Tpu3Mbl U nupamuabl. [IpaBuiibHBIE MHOTOTPAHHUKMU:
MOHSATHE TMPABWIBHOTO MHOTOIPAHHUKA, TMpaBWIbHAs MpU3Ma W IpaBUIIbHAS
nupamMuja, TNpPaBWIbHAS TPEyrojbHas MHUpPaMUa W TPABUIBHBIA TETpadp, KyoO.
[IpencraBiieHre O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, JOACKAdIP U UKOCAIP.
Ceuenust IpU3Mbl U MIUPAMHUIBIL.

CumMeTpuss B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOU,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B NUpaMUJIax, Mapajuieienunenax, mpaBuiIbHbIX
MHOT'OTPaHHUKAX.

Brluncnenue 2JIeMEHTOB MHOTOTPAHHMKOB: péOpa, JuaroHaiau, YrJbl.
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOU MPU3MBI, ILJIOIIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMON Mmpu3Msbl. [lnomans 00KOBOM
MOBEPXHOCTH M TIOBEPXHOCTH TMPAaBWIBHOM MNHUpaMHIbl, TeopeMa O IUIOIaau
yceu€HHoU nupamubl. [lonstue 00 00béMe. OOBEM UpamMuabl, TPU3MBI.

[Tomo6usie Tenma B mpocTpancTBe. COOTHONICHHUS] MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.



COJAEP)KAHUE OBYYEHHUA 11 KJIACC

Tena Bpamenust

[unusapryeckast HOBEPXHOCTh, 00pa3yroNIie UIMHIPUIECKON TOBEPXHOCTH,
OCh LHWJMHAPUYECKOW MOBEPXHOCTU. LlMiMHap: ocHOBaHUA U OOKOBasi MOBEPXHOCTb,
oOpa3ylolas u 0Ch, IIIOIIA1b OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylomiue KOHUYECKON IMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU moBepxHOCTH. KoHyC: ocHOBaHKe U BeplInHa, 00pa3yomias u
OCh, IUIONIaAb OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIie U
BBICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AHAMETP, IUIOMIAAL MOBEPXHOCTH CGEpHI.
B3aumnoe pacnosnoxenue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI0MAhL CHEpHI.

N306paxeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTKa IIMIIMHIpa U KOHYcCA.

KoMOuHanuu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTrOrpaHHUK, OMMCaHHBIN
okoJ10 cepsl, chepa, BHUCaHHAs] B MHOTOTPAaHHUK, WJIH TEJIO BPaIlCHUS.

[Tonsarue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEMeE
IPSIMOYTOJIBHOT'O MapaJiiesienunenia u cneAcTBusa u3 He€. O0bEM HMIMHIpa, KOHYca.
OO6bEM 1mIapa u miomanb cepsl.

[logo6ueie Tenma B mpocTpaHcTBe. COOTHONICHHUS MEXIY IUIOIMIAISIMHU
OBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

Ceuenus mumHpa (MapaJijiebHO U MEPIEHANKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY), CEUCHUS 11apa.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muiockocty U B pocTpaHCcTBe. CI0KEHHE U BBIYMTAHME BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napauienenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IpaBUJI JCUCTBUM ¢ BEKTOpamu. [IpsaMoyroiibHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel Bextopa. [Ipocreiimme 3aqaun B KOOpAMHATaX. Y TOJI MEKIY BEKTOPAMH.
CkanspHO€ MPOU3BEACHUE BEKTOPOB. BpIUMCIIEHME YIIIOB MEXAY NPSIMBIMUA H
IJI0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOA ITPU PELIEHUU T'€OMETPUUECKUX 3a]1a4.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOydenus B 10 kjacce oOydaronuics IOJYYUT CIICIYIOIINAE
MPEIMETHBIC PE3YJIbTATHI:

® OIEPUPOBATH MOHATHUAMH: TOUKA, MPSMasi, TNIOCKOCTB;

® IIPUMEHATH aKCHOMBI CTEPEOMETPHUU M CICACTBUS M3 HUX IPHU PEIICHUU
TCOMETPUYCCKUX 33714,

® OIEepUpOBaTh TMOHATHUSAMH: IMAPAUICIBHOCTh W TEPICHIUKYISIPHOCTD
MPSMBIX U TUIOCKOCTEN;

e KJiaccu(UIMPOBATH B3aUMHOC PacIIoI0KECHUE MIPSIMBIX u
MJIOCKOCTEH B MPOCTPAHCTBE;

® ONepupoBaTh MOHATUSIMH: JBYTPAHHBIA yroJ, TPaHW JIBYTPAHHOTO YrJa,
pebpo JBYrpaHHOTO YIJIa, JIMHCHHBIA YTOJ IBYTPAHHOTO YIja, TpaaycHas Mepa
JBYTPAHHOTO yTJIa;



® OIEpUpPOBaTh MOHATUSMHU: MHOTOIPAHHHUK, BBIMYKJIBI M HEBBITYKIbIN
MHOT'OTPaHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, IPaBUJIbHBII MHOTOI'PaHHUK;

® pacno3HaBaThb OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (LMpaMuja, IMpU3Ma,
IPSIMOYTOJIBHBIN NapaJlIesIenuIe, Kyo);

e maccupuuUpoBaTh ~ MHOTOTPAHHUKH,  BBIOMpas  OCHOBAaHMA NS
KIacCUpUKaMU  (BBIMYKIbIE W HEBBINYKJIBIE MHOTOTPAaHHHUKH, MPAaBHIbHBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKJIOHHBIE TPU3MBI, apaJlIeICIUIEAbl);

® OIEpPUPOBATh NOHATUAMMU: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB;
OOBSICHATH IPUHIUIIBI IOCTPOEHUSI CEYEHUM, UCTIOJIb3YsI METOJ CIIE/I0B;

® CTPOUTH CEYEHHMs] MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIIOJHAThH
(BBIHOCHBIC) TUIOCKHE YEPTEeKU M3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (Uryp: BHI
CBEpXy, COOKY, CHHU3Y;

e pemarh 3a/la4dl Ha HAXOXJICHHE T€OMETPUUECKUX BEIMYUH MO oOpas3iam
WIM aJIroOpuTMaM, MPUMEHSs H3BECTHBIE AHAJUTHUECKUE METOJbl IMPU PELICHUU
CTaHJIAPTHBIX MaTEMaTHMUECKUX 3a/1a4 Ha BBIUMCICHHE DPACCTOSIHUM MEXIYy ABYMS
TOYKAMHM, OT TOUKHU 10 MPSAMOH, OT TOUKH J10 IUIOCKOCTH, MEKIY CKPEUIMBAIOLIMMUCS
PSIMBIMU;

e pemarh 3a/layd Ha HAaXOXJACHHE I€OMETPUUECKUX BEIMYMH MO oOpa3uam
WIA anropuTMaM, TPUMEHSE  U3BECTHBIE  aHAJUTHYECKWE  METOIbl  MpH
pelIeHNH;

® CTaHJAPTHBIX MAaTEMaTHYECKMX 3a7ad Ha BBIUYUCICHHUE YIJIOB MEXIY
CKPEILMBAIOIIUMUCS MPSIMBIMU, MEXKTY IPSIMON U TUIOCKOCTBIO, MEKTY INIOCKOCTSIMH,
JIByTPaHHbBIX YIJIOB;

® BBIYUCIATH OOBEMBI U IUIOIIAU TOBEPXHOCTEW MHOTOIPAaHHUKOB (IIpU3Ma,
NUpaMua) ¢ MpUMEHEHHEM (DOPMYII, BEIYUCISATH COOTHOIICHHSI MEXKIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB;

e ONepupoBaTh TMOHATHUSMHU: CHMMETPHsSI B MPOCTPAHCTBE, ILIEHTP, OCh M
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

® U3BJICKATh, peoOpa3oBbIBATh u UHTEPIPETUPOBATH
UHGOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEICTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

® MPUMEHSTh TeOMETpUYECKHe (AKTBHl A PEHICHUS CTEPEOMETPHUECKUX
3a7a4, MPEINoJiarafolliiX HECKOJIBKO IIaroB PEIICHHUs, €CIIM YCIOBHS MPUMEHEHHS
3a/laHbl B IBHOU (hopme;

® TMPUMEHSATh MPOCTEHIINE TMPOTrpaMMHBIE CpPEICTBA W  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

® T[PUBOAUTH NMPUMEPHl MATEMaTHUYECKHUX 3aKOHOMEPHOCTEW B MpPUPOJE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE;

® MPUMEHSTH MOTYYCHHBIC 3HAHWS Ha TPAKTHUKE: aHAIN3UPOBATH PEalbHBIC
CUTyalldd ¥ TPUMEHSATh H3yUYEHHBIC TMOHATHS B TIPOIECCE TIOUCKA PEIICHUs
MaTeMaTH4eCKu C(HOPMYIUPOBAHHON IPOOIEMbI, MOACTUPOBATH PEATbHBIC CUTYAIHH
Ha $S3bIKE TEOMETPHUM, HCCIENOBaTh MOCTPOCHHBIE MOJENHU C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATUA M TEeOopeM, ammapara aiareOpbl, pelaTh MpaKTUYeCKHe
3aJ]auM, CBA3aHHbBIE C HAXOXKICHHUEM F€OMETPUUECKUX BEJIMYHUH.

K xonity o0yuyenus B 11 kiacce oOyyaronuiicss Hay4uTCs:



e ONepUpOBaTh MOHATHAMU: LWIMHIPUYECKas MOBEPXHOCTh, 0Opasyroiiue
[IJIMHAPUYECKON MOBEPXHOCTH, LMWJIMHAP, KOHUYECKask MOBEPXHOCTh, 00pa3yrolue
KOHMYECKOM MOBEPXHOCTHU, KOHYC, CheprudecKasi MIOBEPXHOCTD;

e pacro3HaBaTh Teja BpalleHus (LUIHMHID, KOHYC, cdepa U 1map); 0ObICHATH
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KIacCH(pHUIMPOBATh B3aUMHOE pACHOJOXKEHHE Cc(hephl M IUIOCKOCTH;
OIEPUPOBATH TIOHATHSMH: IIAPOBONW CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA

® CerMeHTa, IIapoBOM CJOW, OCHOBaHME MIAPOBOTO CJOS, BBICOTA
IIaPOBOTO CJIOS, IIAPOBOU CEKTOD;

® BHUHCIIATH OO0BEMBI M IUJIOUIAJM TOBEPXHOCTEH TeN  BpaIlCHU,
TE€OMETPUIECKUX TEJ C IPUMEHEHUEM (POPMYIL;

® ONECpPUPOBATh TOHSATHSIMH: MHOTOTPAaHHHMK, BIHUCAHHBIA B cdepy W
OIMCAHHBIN 0KO0JI0 cdepsbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO BpaIlleHUS;

® BBUKCIATH COOTHONICHUS MEXKIy IUIOMIAAIMH  IOBEPXHOCTEH |
00bEMaMu MOTOOHBIX TEl;

e u300paxkaTh u3ydaemble (UTYphl OT PYKH W C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB,

® BBHINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS TeIl BPALCHHUS;

® U3BIEKaTh, HMHTEPIPETHPOBATh U MpPeoOpa3oBBIBaTH WHGPOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PHUrypax, MpPEICTABICHHYI0 Ha YepTekax H
PHCYHKaX;

® OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

® BBHINOJHATH JICHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHUSI BEKTOPA Ha YUCII0, OOBSCHATH, KAKIMU CBOWCTBAMHU OHH 00J1a/1al0T;

® [IPUMEHSTH NPABHIIIO MapaUICIICIUIIC A,

® ONEpUPOBATh TMOHATHSAMHU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJl MEXKIY
BEKTOpaMH, CKaJSPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPBI;

® HaxOJWTh CYMMY BEKTOPOB M TPOHM3BEICHUE BEKTOpa HAa YHUCIO, YTOJ
MEXIy BEKTOpPaMH, CKAJISIPHOE MPOU3BEACHUE, PACKIAABIBATh BEKTOpP IO IBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

® 3aJaBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/INHAT;

® IPUMEHSATh TeOMETpUYEeCKHe (AKThI IS PEIICHUS CTEPEOMETPHUUCCKUX
3aj1a4, MPEIIOoJaraliX HECKOJIBKO MIAroB pPEUICHUS, €CIM YCIOBHUS MPHUMEHEHHUSI
3aJlaHbl B SIBHOW (hopme;

e pemaTh NPOCTEHIINE TEOMETPUICCKHE 3a[]aul Ha MPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOTO METO/IA;

e pemaTh 3aJa4d Ha JIOKA3aTEIbCTBO MATEeMATUYECKHX OTHOIICHUH W
HAXOXKJCHUE TEOMETPUUYECKUX BEIMYMH MO 00pas3iiaM WM aJrOPUTMaM, MPUMCHSIS
W3BECTHBIC METOJIbI ITPH PEIICHUH CTAHJAPTHBIX MATEMAaTHYCCKUX 3a7ay;

® [PUMEHATh TPOCTEHIIME NPOTPAMMHBIC CPEICTBA M DJICKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1aY;

® T[PHUBOAWTH IMPHUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE H



YKW3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE;

® [IPUMEHSTH NOJIYYEHHBIE 3HAHUS HAa MPAKTUKE: aHAJU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh W3YYCHHbIC MOHATUS B IIPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4YecKu cPopMyIUpPOBAHHON MPOOIIEMbI, MOJIETUPOBATH PEATIbHBIE CUTYAIUH
Ha A3bIKE T'€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
F€OMETPUYECKUX MOHATHA M TEOpeM, ammapara aiareOpbl, pemaTh MNPaKTHYECKHUE
3aJlauy, CBSA3aHHbBIEC C HAXOXKICHUEM T€OMETPUUECKUX BEJIHYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

pa3BEPTKHU

10 KUIIACC
Koan4yecTBO 4acoB JlesATeILHOCTh
Ne Haumenopanue JuaexkTpoHHbIe (UU(pPOBbHIE) yHuremst-
o/ PA3AeI0B H TeM OcHoBHOE Beero Kourpoabnubie IIpakTuyeckue 0BpazoBaTEILHEIE PECYPChI npeIMeTHHKA C
NpOrpamMmbl cojepsKaHue paGoThI padoTsI y4eToMm padouei
NPOrpaMMbl
BOCIIMTAHUS
1 Bseneuue B OCHOBHBIE ITOHATHS 10 http://fcior.edu.ru Y cTaHaBIMBATH
CTEPEOMETPUIO CTEpPEOMETPUU: TOUKA, JIOBEPUTEIIbHBIC
npsimMasi, II0CKOCTb, OTHOIICHUS MEXKIY
IIPOCTPAHCTBO. YUUTEIIEM U
[TpaBuina u3o0paskeHus oOyuaronumucs,
Ha PUCYHKaX: CIOCOOCTBYIOIIUX
U300paxeHUs MO3UTUBHOMY
IIJIOCKOCTEW, BOCITPUATHIO
napauIeTbHBIX MPSIMBIX yUaluMHucs
(OTpe3KOoB), cepeIuHbI TpeOoBaHUIl U TPOCHO
OTpe3Ka. YUUTEIS.
[Tonsarus: [TognepxuBars B
NIEPECEKAIOINECS JIETCKOM KOJUIEKTHBE
IJIOCKOCTH, JIEJIOBYIO,
NIEPECEKAIOINECS JPYKeno0HYI0
MpsIMasii TIIOCKOCTb. aTMocdepy.
3HAKOMCTBO C dopmupoBaTh
MHOTOTpaHHUKaMHU, POCCHICKYIO
u300pakeHune TPaXXTaHCKYIO
MHOTOTPaHHUKOB Ha WJCHTHYHOCTb,
pPHUCYHKaX, Ha YBa)KCHHE K
MPOSKIIMOHHBIX MPOIILIIOMY U
yeprerkax. HaganbHbie HACTOSIIIEMY
CBEJICHUS O Ky0Oe 1 poccuiickon
MUpaMHJIe, UX MaTEeMaTHKU
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u Moaenu. CeyeHus
MHOT'OIPAaHHUKOB.
ITonsitre 00
aKCMOMaTHYECKOM
MTOCTPOCHUH
CTEPEOMETPUU:
AKCHOMBI
CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

[IpsiMbIe 1 TIOCKOCTH
B IIPOCTPAHCTBE.
[TapamiensHOCTH
IIPSAMBIXH INIOCKOCTEN

Bzaumuoe
pacnoJiokKEHNE
MPSIMBIX B
MIPOCTPAHCTBE:
NepeceKaromecs,
napasuiesibHbIE U
CKpeIIMBAIOIINECS
MpsIMBIE.
ITapaieapHOCTD
MIPSIMBIX

U IJIOCKOCTEH B
MPOCTPAHCTBE:
napajuiejbHble MPsSMbIe
B IIPOCTPAHCTBE;
MapajuIeIbHOCTETPEX
MPSIMBIX;
[apajuIeIbHOCTh
MPSIMOM M TUIOCKOCTH.
Yrasl

C COHAIpaBJICHHBIMHU
CTOPOHAMU; yToJl
MEXTy TIPSIMBIMH B
IIPOCTPAHCTBE.
[TapannenbHOCTH
IUIOCKOCTEI:
napasuiesibHble
MJIIOCKOCTH; CBOMCTBA

12

http://fcior.edu.ru

Haxonutb
LEHHOCTHBIN aCIEKT
yueOHOro 3HAHUS U
uHpOpManuy,
obecrneunBaTh €ro
NOHMMAaHUE U
PUBJIEKATh
BHUMAaHHE
oOyJaromuxcs K
o0cyxmaemMoil Ha
ypoke nHpopMaIuu,
aKTUBU3ALNU
II03HABATEJIBHON
JeSITENIbHOCTH
oOyJaromuxcs.
dopmMHpoOBaThH
ICTETUYECKOE
OTHOIIIEHHUE K MUPY,
BKJIIOYAsl ICTETUKY
MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4,
peLeHui,
paccyXJIeHUI



http://fcior.edu.ru/

[IeprieHAMKYIIAPHOCTD
IPSIMBIXH IIJIOCKOCTEN

Vsl Mexay
OpSMBIMU U
IJIOCKOCTSIMU

napajuIeIbHbIX
IJIOCKOCTEM.
[Ipocreiimue
MIPOCTPAHCTBEHHbBIE
¢burypsl Ha INIOCKOCTH:
TeTpa’p, KyO,
napajuieNienumnesn;
MMOCTPOEHUE CEYEHUI

[IepnieHAUKYIAPHOCTD
PAMOM

Y IUIOCKOCTH:
NEPIECHIUKYIIIPHBIC
psiMble B
IIPOCTPAHCTBE, IPAMBIE
IapaJuleIbHbIE U
NEPIECHIUKYIIPHBIEK
IIJIOCKOCTH, IIPU3HAK
NEPIEHANKYJIAPHOCTH
IPSAMOi

U IJIOCKOCTH, TeOpeMa
0 MpsIMO
NEPIEHANKYIIAPHON
IIJIOCKOCTH
Ilepnenaukynsp u
HAaKJIOHHBIE:
paccTostHUE OT TOYKHU
JI0 TUIOCKOCTH,
PacCTOsIHUE OT IPSIMOU
JI0 TIJIOCKOCTH

VYrisl B IPOCTPAHCTBE:
YTOJ MEXIY IPSAMOil U
IJIOCKOCTBIO;
JIBYTPaHHBIAYTOI,
JIMHEWHBIN yrou
JIBYT'PaHHOIO yTJIa.
[leprieHAMKYISIPHOCTH

12

10
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YnpaBasate
y4eOHBIMH TpyIITIIaMU
C LIEJIHIO BOBJICUCHHS
oOyJaromuxcs B
pouecc 00y4eHus U
BOCHHUTAHHUS,
MOTHUBUPYS UX
yueOHO-
MI03HABATEIBHYIO
NeSITeIbHOCTb.
dopMHpOBaThH
YMEHUS IPUMEHSITh
MaTeMaTHYECKUe
3HaHUS B MHTEpecax
3II0pPOBOTO H
6e3omacHoro obpasza
KU3HH

OpraHu3oBbIBATh
paboty
00ydJaromuxcs ¢
COLIMATTLHO 3HAYUMOM
nHpopmaren—
00CyXIaTh,
BBICKA3bIBaTh
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MJIOCKOCTEM: IPU3HAK

MHeHue. I[ToMmoIn

HEePIEHANKYIAPHOCTH y4anmmes B
JBYXIUIOCKOCTEM. OCO3HAHUU LIEHHOCTHU
Teopema o Tpéx TPYAOTIOOMS
HePIEHANKYIAPax

MHOrorpaHHUKH [MousiTue 11 http://fcior.edu.ru Co3znasars B
MHOTOTPaHHHKa, y4eOHBIX IPyIIIax
OCHOBHBIE 3JIEMEHTBI (k;macce, KpyxKe,
MHOTOTPaHHHKa, CEKIIMH H T.I1.)
BBIITYKJIbIE U Pa3HOBO3PACTHEIE
HEBBIITYKIIbIE JIETCKO-B3POCIIBIE
MHOI'OTPaHHHKH; o0LHOCTH
pa3BEépTKa o0yyJaronmxcs.
MHOI'OTPaHHMKA. PasBuBarh UHTEPEC K

[Ipu3ma: n-yronbHas
IIpU3Ma; FpaHy u
OCHOBaHUS IIPU3MBI;
npsiMasi U HaKJIOHHAs
pU3MBbIL; OOKOBas

U TIOJIHAs] [IOBEPXHOCTh
MPU3MBL.
[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuleIeuIe] 1 ero
CBOICTBA.

[Inpamuna: N-yromapHas
NApaMuJa,I'PaHu 1
OCHOBaHUE TUPAMU/IBL;
OOKOBas U MOJHAs
IIOBEPXHOCTH
MUPAMU/IBL;
IIPaBWJIbHAS U
yCeUYEHHasIMpaMHIa.
DNEeMEHTHI IPU3MBI U
IUPAMHUIBI.
[IpaBunbHbIE

pa3nuyHbIM cepam
npogeccuoHaIbHON
NeSITeTbHOCTH,
CBSI3aHHBIMHU C
MaTEMaTUKOU U €€
PUIOKEHUIMHU
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MHOTOTPaHHUKHU:
HOHSITHE IPABUIIBHOTO
MHOTOTPaHHHKA;
[IpaBWIbHAs IpU3Ma U
IpaBUJIbHAS TUPAMUA;
IIpaBWJIbHAA
TpeyrojbHas
nupamuia

Y MIPaBWIbHBIN
TeTpa’ap; KyoO.
[TpencraBnenue o
NPaBUIIBHBIX
MHOTOTpaHHHKAX:
OKTa’Jp, A0JEKa’Apu
UKOCadIp.

Cummerpus B
MPOCTPAHCTRE:
CUMMETpHS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, TIOCKOCTH.
DNEeMEHTBI CUMMETPUN
B IIpaMH/Iax,
napasenenunenax,
NPaBUIIBHBIX
MHOT'OI'paHHHKAX.
Brruucnenue
DIIEMEHTOB
MHOTOI'PaHHUKOB:
pEOpa, nuaroHanm,
yrisl. [Imomane
OOKOBOI MMOBEPXHOCTHH
MTOJIHOM ITOBEPXHOCTH
IIPSIMOM TIPU3MBI,
TTOIIAb OCHOBAHUM,
TeopeMao OOKOBOIA
MOBEPXHOCTHU MIPSIMOM




O0BEMBI
MHOT'OIPaHHHKOB

[ToBTOpeHwue:
CEYECHUA,PACCTOAHUS
U YTIIBI

npu3Mel. [Inomane

OOKOBOI IOBEPXHOCTH

Y TTIOBEPXHOCTH
IIPABUJIHOMN
UpaMUIbl, TEOpeMa
0 TUTOIIA I OOKOBOM
MTOBEPXHOCTH

YCE€YEHHOW TUPaAMHUIbI

ITousarue 006 00BEME.
O0BEMIIMpPaMUIBL,
TIPU3MBI

ITocTpoenue ceueHuniiB

MHOTOIPAaHHHKE.
Brruncnenune
PaCCTOSIHUM: MEXAY
ABYMSA TOYKaMH, OT
TOYKH J0 MPSMOM,0T
TOYKHU OO0 IIJIIOCKOCTH,
MEXIY
CKpCIIUBAOIIUMHUCA
MPSIMBIMH.
Brruucnenue yrios:
MEXIY
CKPELIMBAOIINMUCS

http://fcior.edu.ru

Haxonuts
[EHHOCTHBIN aCIEeKT
y4eOHOro 3HaHUS U
uHpopmanuu,
obecrieunBarh €ro
MOHMMAaHUE U
IIPHUBJICKATH
BHUMaHUE
o0yyJaronmxcs K
oOcyxaaemMoi Ha
ypoke uHpopMaIu,
AKTHUBU3AINH
MTO3HABATEJIbHOMN
NEeSTENbHOCTH
oOydJaronmxcs.

Crpouts
BOCTIHTATEIHHYIO
JIEATENHHOCTE C
Y4ETOM KYITbTYpPHBIX
pa3nu4uil geTeu,
MOJIOBO3PACTHBIX U
WHIUBUTYaTbHBIX
0COOEHHOCTEH.
Co3naBarh yClIOBUS
I IOHUMAaHM
MaTeMaTH4eCKOM
HaYKHU Kak cepsl
YeI0OBEYCCKOM



http://fcior.edu.ru/

IPSIMBIMU, MEXKIY JESTEIIBHOCTH,
IIPSIMOM U IUIOCKOCTBIO, JTaIOB €€ Pa3BUTHUA U
JBYTPaHHbIX YIJIOB, 3HAYUMOCTH IS
YIJI0B MEXIY pa3BuTUA
IUIOCKOCTSIMU LMBUJIN3aLUU
OBIIEE KOJIMYECTBO YACOB I10 68 4
[NPOT'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE

Ceuenus mapa.
[unuaapuyeckas
MTOBEPXHOCTb,
oOpa3yrorue
HWIMHAPUYECKON
MOBEPXHOCTH, OCh
UWIAHAPUYECKON
MOBEPXHOCTH.
[uiuHAp: OCHOBaHUA
u OOKoBas
MTOBEPXHOCTb,
o0pa3yromias 1 och;
IJIOIIA b

OOKOBOM M MOJHOMH
MTOBEPXHOCTH.

11 KJIACC
Koan4yecTBO 4acoB JlesATeILHOCTh
Ne Haumenopanue JuaexkTpoHHbIe (UU(pPOBbHIE) yHuremst-
o/ PA3AeI0B H TeM OcHoBHOE Beero Kourpoabnubie IIpakTuyeckue 0BpazoBaTEILHEIE PECYPChI npeIMeTHHKA C
NpOrpamMmbl cojiep:kaHue pa6oThI padoTsI ydeToM padoueit
NPOrpaMMbl
BOCIIMTAHUS
1  Tena BpauieHus Cdepa u map: ueHTp, 24 2 http://fcior.edu.ru YcraHaBiaMBaTh
paauyc, 1uameTp; JIOBEPHUTEIbHBIC
IUIOMIA/Ib TOBEPXHOCTH OTHOIICHUS MEXKIY
cthepsl. Bzanmuoe YUUTEIIEM U
pacnosoxeHue cepsl oOyuaronumucs,
U TUIOCKOCTH; CIOCOOCTBYIOLINX
KacaTeJbHas MO3UTUBHOMY
MJIOCKOCTH K cepe; BOCITPHUSITHIO
II0IAAb Chepsbl. yUaluMHucs
N3o06paxkenue chepsl, TpeOoBaHUIl U TPOCHO
I1apa Ha IJIOCKOCTH. YUUTEIS.

[TognepxuBars B
JETCKOM KOJUIEKTHBE
JIEJIOBYIO,
IPYKEeT00HYIO
aTMocdepy.
dopMHpoBaTh
POCCHICKYIO
IPaXAaHCKYIO
WJEHTUYHOCTb,
YBa)KEHHE K
MPOLUIOMY U
HACTOALLEMY
poccuiickon
MaTeMaTHKU



http://fcior.edu.ru/

N3o0pakenune
LHWIMHIpA

HAa TJIOCKOCTH.
Pazeéprka nmimHIpa.
CedeHus HWIMHAPA
(MII0CKOCTHIO,
napasuiebHON WIn
NEPIEHANKYJIIPHON
OCH IWJIMHJIPA).
Konunueckas
MOBEPXHOCTb,
oOpa3zyromue
KOHHYECKOU
MIOBEPXHOCTH, OCh U
BepILMHA KOHUYECKOU
MOBEPXHOCTH.

Konyc: ocHOBaHue u
BEpIINHA, 00pa3yromias
1 OCh; IJIOLIA/1b
OOKOBOH M MOJTHON
MOBEPXHOCTH.

VY ceu€HHBIN KOHYC:
oOpa3yromue u
BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.
N306paxeHue konyca
Ha TUIOCKOCTH.
Pa3BépTka KoHyca.
Ceuenus koHyca
(MII0CKOCTHIO,
napajuieJIbHON
OCHOBaHHUIO,

Y TUIOCKOCTBHIO,
MPOXOIAIIEH yepe3
BEPLINHY).
KomOunamus ten




BpallleHus
¥ MHOTOTPAHHUKOB.
MHOrorpaHHuk,
ONMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOTPaHHUK WJIH
B TE€JIO BpaIlEHUS

OO6BEMBI TET [TonsiTre 06 00BEMeE. 10 http://fcior.edu.ru Haxonuth
OcCHOBHBIE CBOICTBA LEHHOCTHBIN aCIEKT
00BEMOB Te. y4eOHOro 3HaHUS U
O0béM nuIMHIpA, uHpopmanuu,
koHyca. O0béM mapa u obecrieunBarh €ro
wionaab chepsl. MOHMMAaHUE U
[TomoOHBIE TENa B NPUBJICKATh
MIPOCTPAHCTBE. BHUMaHUE
CooTHoOIIEHUS MEX Y oOyuaromuxcs K
TUIOUIAISIMH oOcyxaaemMoi Ha
ITOBEPXHOCTEH, ypoke uHpopMaiuu,
00BEMaMHU TOOOHBIX aKTUBHU3AIUHA
Tell MTO3HABATEJIbHOMN
NEeSTENbHOCTH
oOydJaronmxcs.
dopmMupoBaTh
ACTETHYECKOE
OTHONICHHUE K MUY,
BKITIOYAst ICTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4,
peneHui,
paccyXIeHHUI
Bekrops! u BexkTop Ha mimockoctu 20 http://fcior.edu.ru YrpaBnsth
KOOPJIMHATHI B U B IIPOCTPAHCTRBE. y4eOHBIMU TPyMIIaMH
MPOCTPAHCTBE Crnoxenue C IENIbI0 BOBJICUCHUS

" BBIYUTAHHUC

oOyyJaronuxcs B
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BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha YKCIIO.
Paznoxenue

BEKTOpA I10 TPEM
HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio
napasuiesienuIena.
Pemenue 3amau,
CBSI3aHHBIX

C IpUMEHEHUEM
MPaBWI IEUCTBUM C
BEKTOpPAMH.
IIpsamoyronbHas
cucTeMa KOOpJIMHAT B
MPOCTPAHCTBE.
Koopannatsl

BekTopa. [Ipocreitnue
3a/1aud B KOOpAMHATAX.
Yron mexny
BekTopamu. CkaysgpHoe
MIPOU3BEJICHUE
BEKTOPOB.
Brruucnenue yrios
MEXy MPSMBIMU 1
IJIOCKOCTSIMHU.
Koopaunarno-
BEKTOPHBIN METO]T

MIPHU PEIICHUN
T€OMETPUUYECKHX 3a/1a4

npoiiecc 00y4deHus u
BOCTIUTAHHSI,
MOTHUBHPYS UX
y4ueOHo-
MO3HABATEJIbHYIO
JeSITebHOCTb.
dopmMuUpOBaTh
YMEHHSI IPUMEHSTh
MaTeMaTU4ecKue
3HAHUS B HHTEPECax
3JI0pOBOTO U
Oe3omacHoro obpasa
KU3ZHU

IToBTOpeHue:
CEYEHUS,PACCTOSHMS
U YIJIbI

OcHoBHBIE UTYPHI,
(bakTbl, TEOpEMBI Kypca
IUTaHUMETPHUH. 3a]a4u
TUTAHUMETPHUH U
METOMBI UX

peuennsi. OCHOBHBIE

burypsl, GaxThl,

14

Crpouth
BOCITUTATEIHHYIO
JIeSITEIILHOCTD C
Y4€TOM KYJIbTYPHBIX
pa3nu4ui geTeu,
MOJIOBO3PACTHBIX U
WHJIUBUTYaJIbHBIX




TEOpEMBI Kypca
CTEepeoMeTpuu. 3a/1auu
CTEpEOMETPUU U
MCTOJbI UX PCIICHUA

0COOEHHOCTEH.
CoznaBath ycioBUs
JUTSL TOHUMaHUS
MaTeMaTUYECKON
HAyKH Kak cepsl
YEJI0BEUYECKON
NeSITeNIbHOCTH,
JTANoB €€ pa3BUTHUA U
3HAYUMOCTH IS
pa3BHTHSA
[UBUJIM3AIIUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HNOACHUTEJBHASA 3AIINCKA

Y4eOnpiii Kypc «BeposiTHOCTh W CTaTHCTHKA» 0a30BOTO YPOBHS SIBIISACTCS
IPOAOHKEHUEM M PAa3BUTHUEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO YpPOBHS
OCHOBHOrOo  oOmiero oOpa3oBaHus. Y4eOHbIH KypCc  MpelHa3HauyeH IS
dbopmupoBaHUs Yy OOYYaIOIIUXCS CTATUCTUYECKOM KYJIbTYpbl U TOHUMAaHUS POJIU
TEOpUHM BEpPOSITHOCTEM Kak MaTeMaTUYeCKOro HWHCTPYMEHTAa [UIsl HM3y4YeHHUS
CIIy4ailHbIX COOBITUI, BEJIMYMH M TpolieccoB. [lpu u3ydenun ydeOHOTO Kypca
oOoramarpTcsi  MpEeACTaBICHUs  OOydaromuxcsi O  METOJaX  MCCIeOBaHUs
W3MEHYMBOTO MHpPA, pPa3BUBAETCA TMOHMMAHHME 3HAYMMOCTH U  OOIIHOCTH
MaTeMaTUYECKUX METOJOB TMO3HAHMUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

CopepxaHue y4eOHOro Kypca HamnpaBlIEHO Ha 3aKpeIUIeHWE 3HaHWM,
MOJTYYEHHBIX TIPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIero o0pa3oBaHus, U Ha
Pa3BUTHE MPEJICTABICHUN O CIyYailHBIX BEIMYMHAX U B3aUMOCBS3SX MEXKy HUMH Ha
BOKHBIX IIPUMEPaAX, CIOKEThl KOTOPBIX MOYEPIHYTHI M3 OKpyXkKawliiero mupa. B
pe3yabpTare y oOydaromuxcs JA0JKHO cPopMHUpOBATHCS MpENICTaBICHUE O Hanbosee
YIOTPEOUTENbHBIX M OOLMX MaTeMaTHYEeCKUX MOJENSAX, HCIOIb3YEMBIX JUIs
OMMCAHUS AHTPOTIOMETPUYECKUX U JeMOrpauyecKUX BEIMYUH, MOTPEUTHOCTEH B
Pa3IMYHOTO POJa M3MEPEHUSX, JIMTEIBHOCTH OE€30TKa3HOW pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MIPOLIECCOB B OOIIECTRBE.

B cooTBercTBHM C yKa3aHHBIMH IEJSIMH B CTPYKType YydeOHOTO Kypca
«BepoATHOCTh W CTaTUCTHKa» [UJII YPOBHS CpedHero oOmiero ooOpa3oBaHUs Ha
0a30BOM YpOBHE BBIJEICHBI CIEAYIOIIME OCHOBHBIE COJAEPKATEIbHbIC JIMHUU:
«Cny4aifHbie COOBITHS U BEPOSTHOCTHY, «CiydailHble BETMYUHBI U 3aKOH OOJBIINX
quCe.

BaxkHyto yacTh y4yeOHOTro Kypca 3aHUMAeT U3YYEHHE T€OMETPUYECKOro H
OMHOMUATBLHOTO pacHpeAeeHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM pacIpe/eiICHUSIMHU.

Conepxanune mnuHuu «CiydallHble COOBITHSI W BEPOSITHOCTH»  CIIYXKUT
OCHOBOM Jy1si (OPMHUPOBAaHUS TIPEJCTABICHUNA O paclpeelIeHUH BEpPOsITHOCTEH
MEXIy 3HAUCHUSIMHU CIydYalHBIX BEJIMYMH, a TaKXe OdTa JIMHUS HeoOXxoauma
Kak 0a3za mjis M3y4eHHs] 3aKOHA OOJIBIIMX Yucel — (PyHIaMEHTaJbHOTO 3aKOHa,
JEUCTBYIONIETO B TPHUPOAEC © OOIIECTBE U HMEIONIETO MaTeMaTHYeCKYIO
dbopmanuzaruio. CaM 3aKOH OOJBIIMX YHUCEN MPEIaraeTcsi B O3HAKOMHUTEIHHOU
dbopMe ¢ MUHUMAJIBHBIM HCITOJIb30BAHUEM MaTeMaTUYeCKOro (popmaan3ma.

TeMbl, CBsI3aHHBIC C HEMIPEPHIBHBIMU CIyYallHBIMU BEJIMUUHAMU, AKIIEHTUPYIOT
BHUMaHHE OOYyYaroIIUXCS Ha OINHWCAHUM U HW3YYEHUHM CIIyYalHbBIX SIBJICHHUH C
MOMOIIBI0O HETPEPHIBHBIX byHKIUH. OcHoBHOE BHUMAaHUE yAeNseTCs
MOKa3aTeIbHOMY ¥ HOPMQJIbHOMY pacHpeiesieHUsM, MpU STOM MPEIoiaraercs
03HAKOMUTEIILHOE U3yYeHHEe MaTepualia 0e3 10Ka3aTesIbCTB MPUMEHSIEMBIX (PaKTOB.

OO1iee 4MCIO YacoB, PEKOMEHIOBAHHBIX [UIsI M3Y4YEHHs Yy4eOHOro Kypca
«BepostHocTs ¥ craructhkay — 68 wacoB: B 10 kmacce — 34 yaca (1 yac B



Heneno), B 11 knacce — 34 yaca (1 gac B Hezienio).



COIEPKXAHUE OBYYEHMUS 10 KJIACC

[IpencraBneHne MOaHHBIX C TOMOLIBIO Tabmuu W auarpamMm. CpenHee
apudmeTnyeckoe, MeAuaHa, HAWOONbIIEE ¥ HAWMEHBIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

CayyaiiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4yailHble COOBITUS. DJIEeMEHTapHBIE
coOpITus (MCcX0nbl). BeposTHOCTH cilydallHOTO COOBITHS. bBaAM30CTh YacTOTBl U
BEPOATHOCTH cOOBbITUH. Ciy4ailHble OIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coOpiTusAMU.  BeposiTHOcTH  COOBITUHM B ONBITaX C  PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSMM.

Omnepanuu HaJ COOBITHSMU: IEepeceueHue, 0O0bEAUHEHUE, TPOTUBOIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEHUS BEPOSATHOCTEM.

YcnoBHass BEpPOSTHOCTb. YMHOXXEHHE BEPOSITHOCTEH. JlepeBO Cily4yalHOIO
sKcriepuMenTa. @opmyiia MoTHOM BeposTHOCTH. He3aBrucruMbie COOBITHS.

KoMOunaropnoe mpaBuio ymHoxkeHus. IlepectanoBku u (aktopuan. Hucno
coueranuid. TpeyronpHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydailHbI ONBIT (MCMBITAHUE), ycnex U Heynada. HezaBucumbie
ucnbiTanns. Cepuss HE3aBUCUMBIX HCHOBITAHUMM A0 TmepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyIum.

Cnydaiinas  BenuuuHa.  Pacnpenenenue — BepositHocTeil.  Jlmarpamma
pacrpeneieHus.

[Tpumepsl pacripeieIeHHi, B TOM YKCIIE, TEOMETPUYECKOE U OMHOMHUAIBHOE.

COIAEPKXAHUE OBYYEHMS 11 KJIACC

UucioBble  XapaKTEpPUCTHKU  CIy4allHbIX  BEJIMYMH:  MaTEMaTU4YECKOE
OKMJAHWE, JUCIEpPCUs W CTaHJApTHOE OTKJIOHEHHE. llpumepbl mnpuMeHeHus
MaTEeMaTU4YeCKOro OXXHMJIAHMs, B TOM YHUCIE B 3aJadax W3 MOBCEIHEBHOW >KM3HHU.
Marematnyeckoe OXXuJaHWe OWHAPHOW CIIy4alHOM BeIMYMHBI. MaTtemaTH4eckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaTeMaTnyeckoe OXUAAHHE U JTUCIIEePCUsi
reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeieICHUH.

3akoH OOJBIIMX YHCEI MW €ro pojib B HaykKe, MOPUPOJE U OOIIECTBE.
Bb100po4HbIN METO/I MCCIEA0BAHMIA.

[IpuMepbl HENPEPBIBHBIX CIy4YalHbBIX BeNWYWH. [loHATHE O TMUIOTHOCTH
pacripeneneHus.  3ajadd, [PUBOMAIINE K  HOPMAJIBHOMY  PacCIpENEIeHUIO.
[ToHsiTHE O HOPMAIIBHOM paclpeeICHUN.

INPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kiacce oOydyaromuics TMOJYYUT CIICAYIOIIHUE
MpEeIMETHBIE PE3YIbTATHI:

® UUTATh U CTPOUTH TAOJHIIBI M AUATPAMMBIL;

e oOmepupoBaTh  MOHATUSAMU:  CpelHee  apudmeTHdyeckoe, MeAuaHa,
HauOoJbllIee, HAUMEHbIIee 3HaUeHNE, pa3MaX MacCHBa YMCIIOBBIX JaHHbIX;

® ONEpPUPOBATh MOHATUSAMM: CIyYalHBINA 3KCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA MCXOMA) CIYy4aHOIrO OIBITA,
HaXOJIUTh BEPOSITHOCTU B OMNBITAX C PAaBHOBO3MOKHBIMHU CIIYYallHBIMH COOBITHUSIMH,



HAaXOJUTh W CpPaBHUBATh BEPOSTHOCTH COOBITUM B M3YyUYEHHBIX CIy4alHBIX
DKCIEPUMEHTAX;

e HaxoauTh U (GOPMYIMPOBATH COOBITUA: IepeceuyeHue U OObeAMHEHUE
JAHHBIX COOBITUHM, COOBITHE, MPOTUBOIOJIOXKHOE JTAHHOMY COOBITHIO, MOJIb30BATHCS
auarpaMMmamu Jisepa u GopMyIIoi CIIOKEHHS BEPOSITHOCTEH TIPH PEIICHUH 3a/1a4;

® ONEpUPOBATH MOHATUSAMHU: YCIOBHAS BEPOSITHOCTh, HE3ABUCHUMBIE COOBITHSI,
HaXOJUTb BEPOSTHOCTHM C IIOMOLIBIO IPaBWJa YMHOXKEHHMS, C IOMOIIBIO JAEpeBa
CJIIy4alHOT'O OIIBITA;

® [PUMEHSATh KOMOMHATOPHOE MPABWIIO YMHOXEHHUS TMpPH pEUICHUU 3ajady;
ONEPUPOBATh MOHATHSAMHU: UCIBITAHWE, HE3aBUCHUMbBIC HCIIBITAHUSA, CEpUs

® JCHBITAHMM, yCIeX W HEyAauya, HAXOAUTh BEPOSITHOCTU COOBITHI B CEpHUH
HE3aBUCUMBIX HCIBITAHUI 10 MEPBOrO yCIeXxa, HAXOAUTh BEPOSTHOCTH COOBITHI B
CEpHUU UCIIBITaHNN bepHysum;

e OnepupoBaTh IOHATHSAMHU:  CIIy4yalHas  BEIWYWHA, paCIpeleeHue
BEPOSATHOCTEN, 1UarpaMMa pacIlpeIeIeHus.

K xonmy oOyuenus B 11 kjacce oOydaromuiics TMOIYYUT CIETYIOIINE
MpPEMETHBIC PE3YIbTATHI:

® CpaBHUBAaTb BEPOATHOCTH 3HAUYCHUM  CIIy4allHOW  BEJIMYMUHBI  IIO
pacmpeieNIeHUIO WK C TIOMOIIBIO TUarpamm;

® OmepupoBaTh IMOHATHEM MATEMAaTHYCCKOTO OXHUAAHWSA, IPUBOIHUTH
PUMEPHI, KaK TMPUMEHSCTCS MaTeMaTHYECKOE OKHJAHWE CIyJYalHOW BEIIMYUHBI
HAXOJIUTh MaTEMaTUYECKOE 0XKHUJIAHUE 10 TAHHOMY PaCIpPE/ICICHHIO;

® UMETh IPEJICTABICHUE O 3aKOHE OOJBIINX YUCEN, UMETh MPEJCTaBICHUE O
HOPMAaJILHOM pPacIpe/ieIICHHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunumenoBanue
pa3esioB U TeM

OcHoBHoOe coepkaHue
NPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchI

JleATeILHOCTh
yuuTeJIs1-
NpeJIMeTHUKA ¢
y4yeToMm padoueit
MPOrpaMMblI
BOCIIUTAHUS

IIpencraBienue naHHbiX [IpeacraBieHue JaHHBIX C

U ornucarecJibHas HOMOIIII)IOTa6JII/III 158 I[I/Ial_'paMM.

CTATUCTUKA Cpennee apudmeTnyeckoe,
MearaHa, HauOoJIbIee U
HaMMEHbIIIee 3HAYEHHUs, pa3Max,
JMCTIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YMCIOBBIXHAOOPOB

bubmuorexa [JOK
https://m.edsoo.ru/7f4
15fdc

YcranasinuBaTh
JIOBEPUTEIIbHBIC
OTHOIICHUS
MEXIY YUUTEIIeM
u
0o0yJaronmmMucs,
CIOCOOCTBYIOLINX
MIO3UTUBHOMY
BOCITPUSATHIO
YYaIUMHCS
TpeOoBaHUil U
npock0 yuuTess.
dopmMupoBaHUE
MPEICTABJICHUS O
MaTeMaTHUYECKUX
OCHOBax
(YHKIIMOHMPOBAH
US pa3IHYHBIX
CTPYKTYD,
SIBJICHUIA,
poLeayp
TPaKIaHCKOTO
o01ecTBa

CityyaiiHbl€ ONBITHI CityyaliHbl€ SKCTIEPUMEHTHI
Y CIIydaiiHbIe COOBITHUS, (OMBITHI)H CIy4YailHbIe COOBITHS.

https://ptlab.mccme.ru

[system/files/private/1

Haxonuts
LICHHOCTHBIN
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OIIBITHI C

PaBHOBO3MOKHBIMU

SJICMCHTApHBIMU
ncxoagamMm

Omneparuu Haf

CO6BITI/I$IMI/I,CJ'IO)KCHI/IC

BEPOATHOCTEMN

DneMeHTapHbIe COOBITUS
(ucxonpl).BepositHOCTB
CIIy4aifiHOTO COOBITHSL.
BeposiTHOCTH COOBITHII B OTIBITAXC
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.
[IpakTuueckas pabota

Omneparuu HaJl COOBITHSIMU:
nepeceyeHne, 00beTMHEHNE
COOBITHIA,TPOTUBOTIOJIOKHBIC
COOBITHS.

Huarpammel Dinepa. Dopmyna
CIIOKEHHSI BEPOSITHOCTEMN

0 modul 2.pdf

https://ptlab.mccme.ru

[system/files/private/1
0 modul 3.pdf

acrneKkT y4eOHOro
3HAHUS U
uHpopmarnuu,
obecreunBaTh ero
MOHMMAaHUE U
MIPHUBJICKATH
BHUMaHUE
o0yJaromuxcs K
o0cyxmaemMoil Ha
ypoKe
uHpopmanuu,
AKTUBH3AIAH
MO3HABATENIbHOM
NESATCIIEHOCTH
oOyJaromuxcs.
BocnuteiBath
[EHHOCTHOE
OTHOIIICHHE K
JOCTUKEHHUSIM
POCCHICKHX
MaTeMaTUKOB U
poccuiicKon
MaTeMaTH4eCKOi
TITKOJTBI

[ToOyxnate
o0yJaromuxcs
coOIro1aTh HA
YpOKE TIPUHIIUTIBI
yaeOHOU
IUCIUILUIMHEL 1
caMOOpraHu3aIu
. Ucnnonp30Bath
yMEHUE
B3aUMOJCHCTBOBA
Th C
COLMaIbLHBIMU
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YcnoBHas BEPOSITHOCTD, Y CIIOBHAs! BEPOSTHOCTb.

JEPEBO CITy4aHOTO
omeITa,popmyia

MTOJTHOH BEPOATHOCTU U

HE3aBUCUMOCTh
CcOOBITUH

DeMeHTbI
KOMOWHATOPUKH

YMHOXEHUE BEpOATHOCTEM.
epeBo cnydaitHOTO
skcnepuMenTa. opmyria moTHOM
BepoATHOCTH. HezaBucumbie
COOBITUSA

Komb6unaropHoe npasuio
yMmHOXkeHus1. [lepectaHoBKM

u ¢akropuain. Yucio couetaHuil.
Tpeyronsnuk [Tackansa. @opmyna
6unoma Herotona

bu6nuoreka [IOK

https://m.edsoo.ru/7f4

15fdc

https://ptlab.mccme.ru

[system/files/private/1

0 modul 4.pdf

UHCTUTYTaMH B
COOTBETCTBHH C
X QYHKITUSIMH U
Ha3HauYCHUEM
CotpyaHuuaTh C
JIpYTUMH
ne1arornyecKuMu
pabOTHUKAaMHU U
JIPYTHMH
CHEIMAICTaMU B
peleHun
BOCTIMTATEIbHBIX
3amad. [Tomous
yudanmmcs B
OBJIA/ICHUU
SI3BIKOM
MaTeMaTHKH |
MaTeMaTH4eCKOM
KYJIbTYpOH Kak
CpeACTBOM
NO3HAHUSI  MHpa

YrpaBasite
yueOHBIMU
IpyIIamMH ¢
IEITBIO
BOBJICUCHUS
oOyJaromuxcs B
mporiecc
oOy4deHus u
BOCITUTAHHUS,
MOTHUBHUPYS UX
yueOHO-
MI03HABATEIIbHYIO
JeSITeITbHOCTb.
[MobOyxnats
ydamuxcs K
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AKTUBHOMY

y4acTHIO B
peluIeHun
NPAKTHYECKUX
3ama4
MaTeMaTU4ECKON
HaIpaBJICHHOCTH
Cepun buHapHBI# CiTy4aiiHbIN OIBIT https://ptlab.mccme.ru Crpouth
MOCIIE0BATETHHBIX (ucmpITaHue), ycrex u Heyaaqa. /vertical BOCIIHTATEIHHYIO
UCTIBITaHUH HesaBucumele ucnbiranus. Cepust JeATEILHOCTD C
HE3aBHCUMBIX HCIIBITAHUI 10 y4eTOM
nepBoro ycnexa. Cepus KYJIbTYPHBIX
HE3aBHCHMBIXHUCIIBITAHUN pa3Iu4nl JCTEH,
bepnymmm. II0JIOBO3PACTHBIX
[IpakTuyeckas padora u
C HICTIOJIb30BAaHUEM HIICKTPOHHBIX VHIIBHTyaJIbHBIX
TabIHII 0COOEHHOCTEH.
dopmMHpoBaTh
THYECKOTO
TIOBE/ICHHUS,
CBSI3aHHOTO C
PaKTHYECKUM
PUMECHEHHEM
JOCTHKEHU I
HaYKH U
JeATEILHOCTBIO
y4E€HOTO
Cayuaiinble BenuunHbin CitydaiiHast BETMUMHA. https://ptlab.mccme.ru OpraHu3oBbIBaTh
pacripe/eieHus PacnipeienieHre BepOSTHOCTEH. [system/files/private/1 pabGoty
Juarpamma pacnpeaencHus.. 0_modul_7_sluchayny oGyuaromuxcs ¢
Cymma e_velichiny i_raspred conuansHO
Y TIPOU3BEJICHHUE CITyYaiHbIX eleniya_prodolzhenie. 3naunmoii
BesiuuH. I Ipumepnt pdf nHpopmaren—
pachpesienieHuii, B TOM YHCiIe 00CyXaTh,
reOMETPUYECKOe BBICKA3bIBATh
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1 OMHOMHUAJIBHOE

MHEHHUE.
Nuannyuposats
yMEHHE
COBEpIIaTh
OCO3HAHHBII
BEIOOp Oymymieit
npodeccuu u
pean30BhIBAThH
CcOOCTBEHHBIC
KU3HCHHBIC
TUTaHbI

8 IloBTOpenue, OmnucartenbHas CTaTHCTHKA.
o0o0mieHue, Cry4aiiHbIC OTIBITHI U
CHCTeMaTH3amus BEPOSITHOCTH CIIy4alHBIX
3HaHUU coObITHii. Oniepanuu Ha

COOBITHSMH. DJIEMEHTHI
KOMOWHATOPHKH, CEPUH
HE3aBUCUMbIXUCIIBITAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

ITonnep>xuBath B
JIETCKOM
KOJIJICKTHBE
JIETIOBYIO,
IPYKEeT00HYI0
aTmocdepy.
PaszBuBath
TOTOBHOCTD
y4Yaluxcs K
aKTUBHOMY
Y4aCTHIO B
pelIeHnn
MPaKTUYECKUX
3amad
MaTEeMaTHYECKOU
HaNpaBJIECHHOCTH

55




TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC

HaumenoBanue
pa3esioB U TeM
MPOrpaMMbI

Marematuueckoe
OKHUJIaHUE CITy4yalHON
BEJIMYMNHBI

OcHOBHOE co/lep:KaHue

[Ipumepsl IpuMeHEHUs
MaTEMaTHYECKOTO OKUIAAHMS
(cTpaxoBaHue, joTepes).
MatemaTuueckoe 0XKHUIaHnue
CYMMBI CITy4allHbIX BEJIHYHUH.
MatemaTuueckoe 0XKHUIaHnue
reOMEeTPUYECKOTO U
OMHOMMAJIBHOTO paclpeieleHni

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE

(uudposbie)
oOpa3oBaTejibHbIE

pecypchl

https://lesson.academy

Eontent.myschool .edu.
ru/02.4/11

JleATeILHOCTh
y4HuTeJIs1-
NpeJIMeTHUKA ¢
y4yeToMm padouei
NPOrpaMMbl
BOCIIMTAHUS

YcranaBnvBaTh
JIOBEPUTEIIbHbBIE
OTHOIICHUS
MEX]y YIUTETIEM
u
oOyuaromumucs,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCTIPUSTHIO
yUaluMHucs
TpeboBaHUM U
IPOCKO yuuTess.
dopMupoOBaHHE
MPEJICTaBICHUS O
MaTeMaTHYECKUX
OCHOBax
(GyHKIIMOHUPOBaH
Usl pa3INYHBIX
CTPYKTYD,
SIBJICHUU,
MpoLEeayp
TPaXTaHCKOTO
oOmiecTBa

Hucnepcus u
CTaHJApTHOE

Jucniepcus u ctaHaapTHOE
OTKJIOHEHHE. Jlucnepcuu

https://lesson.academy-
content.myschool.edu.ru

Haxonuts
LICHHOCTHEIN

[l
J0


https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11

OTKJIOHEHHE CITy4alHOU
BCIIMYNHBI

3ax0oH OOJBINNX YHCEIT

TCOMETPHYECKOTO U
OMHOMHAJILHOT'O
pacrpee/ieHus.
[IpakTuyeckas pabora
C MCITOJIb30BAaHUEM DJICKTPOHHBIX
Ta0JIuII

3aK0H OOIBIIKX YHCEI.
Br16opounslii MeToT
uccinenoBanuil. [Ipakruueckas
paboTa ¢ UCMOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII

102.4/11

https://lesson.academy-
content.myschool.edu.ru

102.4/11

acrneKkT y4eOHOro
3HAHUS U
uHpopmarnuu,
obecrneunBaTh ero
MOHMMAaHUE U
MIPHUBJICKATH
BHUMaHUE
o0yJaromuxcs K
o0cyxmaemMoil Ha
ypoKe
uHpopmanuu,
AKTUBH3AIAH
MO3HABATENIbHOM
NESATCIIEHOCTH
oOyJaromuxcs.
BocnuteiBath
[EHHOCTHOE
OTHOIIICHHE K
JOCTUKEHHUSIM
POCCHICKHX
MaTeMaTUKOB U
poccuiicKon
MaTeMaTH4eCKOi
TITKOJTBI

[ToGyxnate
o0OyJaromuxcs
coOIro1aTh HA
YpOKE TIPUHIIUTIBI
yaeOHOU
IUCIUILUIMHEL 1
caMOOpraHu3aIu
. Ucnions30BaTh
yMEHUE
B3aNMOJICHCTBOBA
Th C
COLMaIbLHBIMU
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HenpepsiBabie

cnyqaﬁHLIe BCJIIMYHHBI

(pactipenenenusi)

Hopmansnoe
pacpeneneHue

[Ipumeps! HETIPEPBIBHBIX
CIIy4aHBIX BEIMYMH. OYyHKIMS
IJIOTHOCTHU pacipeieICHusl.
PaBHOMepHOE pacnipeneneHue u
€ro CBOMCTBA

3amauu, TPUBOISIINE K

HOPMaJIbHOMY PaclpeesICHUIO.

DyHKIUA IUIOTHOCTU U
CBOICTBa HOPMAJILHOTO
pacrpeneneHus.

[IpakTuueckas pabora c
HCITOJIb30BAaHNUEM 3JIEKTPOHHBIX
TabIHIL

https://lesson.academy

Eontent.myschool .edu.
ru/02.4/11

https://lesson.academy-
content.myschool.edu.ru
102.4/11

UHCTUTYTaMH B
COOTBETCTBHH C
X QYHKITUSIMH U
Ha3HauYCHUEM
CotpyaHuuaTh C
JIpYTUMH
He1arornyecKuMHm
pabOTHUKAaMHU U
JIPYTHMH
CHEIMAICTaMU B
peleHun
BOCTIMTATEIbHBIX
3amad. [Tomous
yudanmmcs B
OBJIA/ICHUU
SI3BIKOM
MaTeMaTHKH |
MaTeMaTH4eCKOM
KYJIbTYpOH Kak
CpeICTBOM
NO3HAHUSI  MHpa

YnpaBasite
yueOHBIMU
IpyIIamMH ¢
IEITBIO
BOBJICUCHUS
oOyJaromuxcs B
mporiecc
oOy4deHus u
BOCITUTAHHUS,
MOTHUBHUPYS UX
yueOHO-
MI03HABATEIIbHYIO
JeSITeITbHOCTb.
[MobOyxnats
ydamuxcs K
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AKTUBHOMY

Y4acTHIO B
penieHuu
MPAKTUICCKHIX
3a7a4
MaTeMaTHYCCKOMN
HaIpaBJICHHOCTH
[ToBTOpEHME, [IpencraBnenue JaHHBIX C 19 [TonnepxuBars B
0000111eHHE, MTOMOIIBIO TAOJUI] ¥ TUarpamm, IIETCKOM
CHCTEMAaTHU3aLH oIpcaTebHas CTaTUCTHKA, KOJUIEKTHBE
3HAHUH OTIBITHI C PABHOBO3MOKHBIMH JIETIOBYIO,
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HPUJIOKEHHUE

Oco0eHHOCTH OLIEHKHU MpPeIMeTHBIX Pe3y/ibTATOB
0 MaTeMaTHKe, ajiredpe U reoMeTpPUH

OuneHka 3HAHUI U YMEHUI y4AIINXCH

1. Conepxanue u o0BeM MaTepuala, MoAJIEkKAIIEro MPOBEPKE, OMpeaesieTcs
nporpammoii. Ilpu mpoBepke ycBOEHHUs MaTepualia HY>KHO BBISBISTH IOJHOTY,
MPOYHOCTH YCBOCHUS YYAIIUMHUCS TE€OPUU U YMEHHS MPUMEHATH €€ Ha MPAKTUKE B
3HAKOMBIX U HE3HAKOMBIX CHUTYalUsX.

2. OcHOBHBIMU (pOpMaMH TPOBEPKH 3HAHUW M YMEHHM ydaluxcs IO
MaTE€MaTUKEe SIBJIAIOTCS MUCbMEHHAs KOHTPOJIbHAsI paboTa, TECTUPOBAHUE M YCTHBIM
OIpoC.

[Ipyn oLeHKE MHCHbMEHHBIX M YCTHBIX OTBETOB YUYUTEIb B MEPBYIO OYEpPEb
YUUTHIBAET MOKA3aHHBIEC YYaIIMMHUCS 3HAHUS U yMeHHUs. OLEHKa 3aBUCUT TAKXKE OT
HaJIM4YMsl U XapakTepa MOrpelHOCTEN, TONYIIEHHbBIX YYallluMHCS.

3. Cpenu MOTpemHOCTed BBIACIAIOTCA OMIMOKKM M HenoudeThl. [lorpemHocTs
CUMTAETCS OIIMOKOM, €clii OHa CBUJETEJIBCTBYET O TOM, YTO YUYEHUK HE OBJIAJEI
OCHOBHBIMH 3HAHMSIMH, YMEHHUSIMU, YKa3aHHBIMU B IIPOTpaMMe.

K HepoueraM OTHOCSTCS MOTPEIIHOCTH, CBUAETENBCTBYIOIINE O HEAOCTATOYHO
MOJIHOM WJIM HEAOCTATOYHO NMPOYHOM YCBOCHHM OCHOBHBIX 3HAHUN U YMEHUN WU 00
OTCYTCTBUH 3HAHUM, HE CUMTAIOIIMXCA B NPOrpaMMe OCHOBHbIMU. Henoueramum
TAaK)KE€ CUYUTAIOTCA: IOTPEIIHOCTH, KOTOPbIE HE NPHUBEIM K HCKAXKEHUIO CMBICIA
MOJIY4EHHOTO YYEHHMKOM 3aJlaHMsl WJIM CIoco0a €ro BBINOJHEHHUS;, HEaKKypaTHas
3aMKCh; HEOPEKHOE BBHIMIOTHEHUE YEePTEXKa.

['pannna Mexay omMOKaMH M HEAOYETaMU SBIISIETCSI B HEKOTOPOW CTENEeHH
ycioBHOU. [lpu oaHMX 0OCTOSITENbCTBaX MOMYIIEHHAs YYAaIllUMUCS IMOTPELIHOCTb
MOXKET paccMaTpUBaTBhCS YUYHUTENIEM KakK OIIMOKa, B APYroe BpeMs M MpHU JPYrux
00CTOATENLCTBAX - KaK HETOYET.

43amaHus JUIsi YCTHOTO M TMHCbMEHHOI'O OIpOCa YYalIUXCs COCTOST W3
TEOPETHUYECKUX BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETUUYECKUI BOIPOC CUMTAETCA OE3YyIpPEUHbIM, €CIIU 10 CBOEMY
COJIEP’KAHUIO TIOJHOCTBIO COOTBETCTBYET BOMPOCY, COJEPKUT BCE HEOOXOIUMBIE
TeopeTudeckre (akTbl 1 0OOCHOBAHHBIE BBIBObI, a €r0 M3JIOKEHUE U MHCbMEHHas
3aliCh MAaTeMaTHYeCKH TPaMOTHbl W OTJIUYAIOTCA MOCIEAOBATEIbHOCTBIO H
aKKypaTHOCTBIO.

Pemenue 3agaun cuvtaercst O0€3ynpedHbIM, €Cclid MPaBUIBHO BBIOpaH Crocod
pellIeHUsI, caMO PEIICHUE COMPOBOXKIACTCS HEOOXOIUMBIMU OOBSICHECHUSIMU, BEPHO
BBITIOJIHEHBI HY’KHBIE BBIYMCIICHHUS M TNPeoOpa3oBaHMs, MOJYyYEH BEpPHBIA OTBET,
MOCJIEIOBATENBHO U AKKYPATHO 3alMCAHO PEIICHUE.

5. OueHka OTBETa y4allerocsi Ipy YCTHOM U MUCbMEHHOM OMPOCE MPOBOJUTCSA
0 CEMUOAIITILHON CUCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK:

2 - "HEYJIOBJIETBOPUTEIHHO",



3 - "y10BIETBOPUTENBHO",
4 - "xopormio",
5 - "orauuHO".

6. YuuTenb MOXKET OBBICUTh OTMETKY 32 OPUTMHAJIbHBIN OTBET HAa BONPOC WIIU
OpUTHMHAJIBHOE pEIICHHE 3a/laud, KOTOphl€ CBHUJETEIBCTBYIOT O BBICOKOM
MaTEeMaTHYECKOM Pa3BUTUHU yUallerocs; 3a pelieHue 0osee CI0XKHON 3aJadyd WiId
OTBET Ha 0o0Jiee CJOXKHBII BOMNPOC, MPEIIOKEHHBIE YyYalleMyCs TONOJHUTEIBHO
MIOCJIE BBITTOJIHEHHS UM 3aJaHUM.

Kpurepuu omudox:

® K TpyObIM oOImHMOKAaM OTHOCSITCS OIMMOKH, KOTOpPHIE OOHAPYKUBAIOT
HE3HaHHe ydamuMucs GopmMyil, IpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE UX
MPUMEHSThH; HE3HAHUE MPUEMOB PEIICHHS 3a]a4, pacCMaTPUBAEMbIX B YUCOHHMKAX, a
TaK)K€ BBIYUCIIUTEIIbHBIE OIMOKU, €CIIM OHU HE SIBIISIFOTCS OMUCKOM;

® K HErpyObIM OIIMOKAaM OTHOCSITCS: TOTEPs KOPHS WM COXPAHEHUE B OTBETE
MIOCTOPOHHETO KOpHS; OTOpachiBaHUE ©O€3 OOBSCHEHW OJHOr0 U3 HUX W
PaBHO3HAYHBIE UM;

® K HeJouYeTaM OTHOCSTCA: HEpPAIMOHAIIBHOE  pElIeHuEe,  OIMHUCKH,
HEJIOCTaTOYHOCTh UJIU OTCYTCTBHUE MOSICHEHUH, 000OCHOBaHUH B PEIICHUSIX.

OIICHKa YCTHBIX OTBETOB YHYAIIIUXCH 110 MATCMATHKE

Omeem ouenusaemca ommemiou «5», eciu y4eHuK:

* IOJJHO PAaCKpbUIl COJIep)KaHWE MaTephalia B oObeMe, MPEeAyCMOTPEHHOM
porpaMMoi U y4eOHUKOM, a TaK ke MPOJEMOHCTPUPOBAJ 3HAHUS TMPEBBIIIAIOIINE
HOPMBI ITPOrpaMMBbI JJIs1 3TOTO KJlacca;

* U3JIOKWJI MATEpPUajl TPAMOTHBIM SI3bIKOM B OMNPEACICHHOM JOTHYECKOU
MOCJEN0BATENBHOCTH, TOYHO HCHOJB3ysl MAaTEMaTHYECKYIH) TEPMHUHOJIOTHIO U
CHUMBOJIUKY;

* PaBWJIBHO BBITIOJIHUAJ PUCYHKH, YEPTEXH, TrpaduKu, COMyTCTBYIOIIHE
OTBETY;

* I0KA3aJl YMEHUE WLTIOCTPUPOBATH TEOPETUUECKUE TOJIOKEHUS KOHKPETHBIMU
IIPUMEPAMHU, MPUMEHATh UX B HOBOW CHUTYallMU IPU BBIIIOJHEHUU IPAKTUYECKOTO
3aJaHUs;

* IPOJAEMOHCTPUPOBA  YCBOEHHE paHEE HU3YUYEHHBIX  COIYTCTBYIOLIHUX
BOIIPOCOB, C(OPMUPOBAHHOCTh W YCTOMYHMBOCTH HCIIOJIB3YEMBIX TMPU OTPabOTKe
YMEHUH U HABBIKOB; OTBEYaJl CAMOCTOSITEILHO.

Omeem ouenusaemca ommemrkou «4», €ClIi OH YIOBJIETBOPSET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU ITOM UMEET OAUH U3 HEAOCTATKOB:

*B  M3JIOKCHUHU JIOMYIICHB HEOOJBIIME MpoOesbl, HE HCKa3UBIINE
MaTeMaTHYECKOE COAEP)KAaHUE OTBETA;

* IOMYIIEHbI OJIUH — JIBA HEJ0YETa MPU OCBEUICHHUU OCHOBHOTO COJAEpP>KaHUS
OTBETA, UCITPABJICHHBIE 110 3aMEYaHUIO YUUTEIIS;

 IOMyIIEHb oOmuOKa wuiauM Ooyiee JBYX HEIOYETOB TIPU OCBEIICHUH



BTOPOCTEINEHHBIX BOMPOCOB WJIM B BBIKJIQJIKAX, JITKO UCIPABJICHHBIE MO 3aMEUYaHHUIO
YUHUTES.

Ommemka «3» cmasumcs 6 c1e0yiouuUx cayuanx:

* HETIOJIHO WJIM HEMOCJIEIOBATEIbHO PACKPBITO COJIEpKAHUE MaTepuaja, HO
MOKa3aHo oO0Iiee IMOHMMaHWE BOMNpoca W IPOJAEMOHCTPUPOBAHBI  YMEHHS,
JIOCTATOYHBIC  JUISI  JaJbHEWIIEro  YCBOGHHMS  IMPOrPAaMMHOTIO  Marepuaja
(onpenenenubie « TpeOOBaHUSMH K MaTEMaTHYECKON MOATOTOBKE YUAIIUXCSI»);

* UMEJIUCh 3aTPyJAHEHUS WIM JOMYIIECHbl OMMOKU B ONpPEACICHUU MOHSITHUH,
WCIIOJIB30BAaHUM  MATeMaTHYECKOW  TEPMUHOJOTHUM,  YepTekaX,  BBIKIAJKAX,
WCIIPABJICHHBIE MOCIIE HECKOJIBKUX HABOJIAIIKUX BOIIPOCOB YUUTEIIS,

* YYUEHUK HE CHOPABWICS C MNPUMEHEHUEM TEOPUU B HOBOM CHUTyallud MpHU
BBITIOJTHEHUU TMPAKTUYECKOrO 3aJjaHusl, HO BBIMOJHUI 3aJlaHusl 00s3aTE€IbHOTO
YPOBHSI CII0O)KHOCTH MO TAHHOU TEME;

*MpU 3HAHWHU TEOPETHUYECKOrO0 MaTepuaia BbISIBJICHA HEJOCTATOYHAS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHU 1 HaBBIKOB.

Ommemka «2» cmagumcs 6 c1edyliouux cayuanx:

* HE PaCKPBHITO OCHOBHOE COjiep)kKaHue yueOHOro MaTepuaia;

* OOHApYy)KCHO HE3HAaHWE WM HEMOHWMAaHUE YYEHHKOM OOJbIIeH WIu
HanOoJiee BaKHOM YacTH y4eOHOro MaTepuaa;

* IOMYIICHbI OIMOKKH B OMNPEIACICHUU TMOHATHH, NpPU HUCIOJIH30BAHUU
MaTeMaTUYECKOW TEPMHUHOJIOTUH, B PHUCYHKAaX, YepTekax WiIM TIpadukax, B
BBIKJIQJIKAX, KOTOpPbIE HE MCIPaBJEHBI MOCJIE€ HECKOJBKUX HABOJAIIUX BOIPOCOB
YUUTENS.

OHeHKa MUCbMEHHBIX KOHTPOJbHBIX paﬁoT H TECTUPOBAHMA YYallIUXCHA 110
MaTEeMaTHKE

Ommemka «5» cmasumcs, ecau:

* paboTa BBHITIOJTHEHA TTOJTHOCTBIO;

* B JIOTHYCCKHX PACCYKJICHHUSIX M OOOCHOBAHHMHM PCIICHHS HET MPOOesoB U
OIINOOK;

* B PCIICHUH HET MaTeMaTHICCKUX OIIMOOK;

* CUCTEMAaTUUYEKOEe pellieHre 0€3 MaTeMaTUYeCKUX OIIMOOK.

Ommemka «4» cmasumcs, eciu:

* paboTa BBINOJHEHA TOJHOCTbIO, HO OOOCHOBAHMS IIIarOB PEIICHUS
HEJIOCTATOYHBI (€CIM  YMEHHE OOOCHOBBIBATH PACCYXKJICHHUS HE  SBISJIOCH
cHeuaibHbIM 00OBEKTOM MPOBEPKN);

* IOTyIIEHA OJiHA OIIMOKa WM JBa-TPU HEJIOYETa B BBIKJIAJKAX, PUCYHKaX,
yepTekax win rpadukax (€ciau 3T BUIbI pabOThl HE SBJBSUIMCH CIEHHATBHBIM
00BEKTOM TIPOBEPKH).

Ommemka «3» cmasumcs, eciu:

* JIONyIICHBI Ooyiee OMHOM OmMMOKM WM Oojiee IBYX-TpeX HEIOUYETOB B
BBIKJIQJIKAaX, dYepTexax WM Tpadukax, HO ydalIUWCS BiajgeeT o00s3aTeIbHBIMU
YMEHUSIMU T10 ITPOBEPSIEMOU TEME.

Ommemka «2» cmasumcs, eciu:

* JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKH, TTOKA3aBIlINUE, UTO YUAIIUICs HE BIaJCeT
00s13aTeIbHBIMM YMEHUSIMHU 110 JJAHHOW T€M€ B MOJIHOM Mepe.



KpuTepun onieHKH Ka4yecTBA BbINOJHEHUS MPAKTHYECKUX U
CaAaMOCTOAITEJILHBIX PadoT.

Ommemxka «5». PaGota BbINOJIHEHa B IOJHOM O0BEME C COONIOACHHEM
HEOOXOJUMON TOCIEA0BATEIBHOCTH. YYallluecs CUCTEMATUYECKU JAEMOHCTPUPYIOT
CaMOCTOATENIbHYI0  paboTy: TOAOWUparOT HEOOXOAWMBIC JUISl  BBITIOJHEHUS
npeaaraéMeix pabOT HWCTOYHWMKM 3HAHMWA, TIOKA3bIBAIOT HEOOXOAMMBIC MJIs
IPOBEJCHUS MPAKTUYECKON pabOThl TEOPETUUECKUE 3HAHUS, IPAKTUUECKUE YMEHUS U
HaBbIKU. BeIMoNHAIOT paboTy Ha BhIcIeM ypoBHE. Pabota odopmisieTcss akkypaTHo,
B HanboJiee ONTUMATBHOU ISl PUKCAIMH PE3YIhTaTOB (opMe.

Ommemka «4». IlpakTuyeckass WM CaMOCTOSITeNbHAsT paboTa BBHIMOIHICTCS
yUYalIUMHCS B TOJHOM O0bEME M CaMOCTOSITENbHO. J[OMyCKaroTCsl OTKJIOHEHHS OT
HEOOXOJMMON TOCIIEI0BATEIBHOCTH BBINIOJHEHUS, HE BIIMAIOLIIME HA MPABUIBHOCTD
KOHEYHOIro  pe3yjbTaTa (II€pecTaHOBKAa IyHKTOB  TUIIOBOTO  IUIaHA NpHU
XapaKTEPUCTUKE OTAEIbHBIX TEPPUTOPHUIA WK CTPAH U T. [I.).

VYyamuecss UCMONB3YIOT YKa3aHHbIE YYHUTEJEM MCTOYHUMKM 3HaHuM. Paborta
IIOKAa3bIBAECT 3HAHUE YYAIIHUXCS OCHOBHOI'O TEOPETHUYECKOI0 MaTepuaja W OBJaJICHHE
YMEHMSIMH, HEOOXOIUMBIMHU ISl CAMOCTOSITEILHOTO BBIMIOJIHEHUSI paOOTHI.

Ommemxa «3». llpakTuyeckas paboTa BBINOJHSAETCI M OQopMIseTcs
yYallUMUCS TpPU TOMOIIM YYHUTENs WIM XOPOUIO TMOATrOTOBICHHBIX U YKe
BBINIOJIHUBILIMX Ha «OTJIMYHO» JIAaHHYIO padoTy ydamuxcs. Ha BblonHeHue padboThl
3aTpayMBaeTCs MHOIO BPEMEHHU. Y4YallMecs MOKa3bIBAIOT 3HAHUS TEOPETUYECKOIrO
MaTepHuaia, HO UCIBITHIBAIOT 3aTPYAHEHUE MPU CAMOCTOSATEIBHON padoTe ¢ KapTaMu
aTyiaca, CTaTUCTUYECKUMHU MaTepuaiamu, reorpadpuueckumMu npudopamu.

Ommemka «2». BrpicTaBiusercs B TOM cllydyae, KOrJa ydyaliuecs He
HOJIFOTOBJIEHBI K BBIMOJHEHUIO 3TOW paloThl. [lodydeHHble pe3ynbTaTbl HE
NO3BOJISIFOT ~ CHIENaTh IPABUJBHBIX BBIBOJIOB W IOJHOCTBED  PAcXomiaTcs C
NIOCTABJICHHOM 11eJ1bt0. [loKa3pIBaeTCs, MII0X0€ 3HAHUE TEOPETUYECKOIO MaTepUalia U
OTCYTCTBHE HEOOXOAMMBIX YMEHHMI. PyKOBOJICTBO M MOMOIIL CO CTOPOHBI YUHUTENS U
XOpOILIO TMOATOTOBJICHHBIX YyYallUXcsi HEIP(PEKTUBHBI MO MPUYUHE IUIOXOM
MOATOTOBKH y4aIlerocs.
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