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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o MaTeMaTUKe YrIyOJIEHHOTO YPOBHS JUIsl OOYYaIOIIUXCS HA YPOBHE CPEHEro O0O0IIero
oOpaszoBanmsi pazpaborana Ha ocHoBe DPI'OC COO c¢ y4€éTOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
OPEAbABISIEMBIX K MAaTeMaTHYecKoMy OOpa3oOBaHHMIO, M TPAAULUH  POCCHICKOro  00pa3oBaHUSL.
Peanuzanus nporpamMmbl IO MaTeMaTHKE 00ECIIEYUBACT OBJIQZICHUE KIIIOYEBBIMU  KOMIETCHIIUSIMU,
COCTABJSIIOIIMMH ~ OCHOBY  JIIi  CAaMOPa3BUTHS W HEMPEPBHIBHOTO  0Opa3oBaHUs, IEJIOCTHOCTh
OOIEKYAbTYPHOT'O, TUYHOCTHOTO U MMO3HABATEIBHOTO PA3BUTHSI JIMYHOCTU 00 yJArOIIUXCS.

B nporpamme 1o mareMaruke y4T€Hbl WJEU U MOJoxKeHus: «KoHUeNnuuu pa3BUTHS MaTEMaTUYECKOrO
o0Opa3zoBaHHs B Poccuiickoi denepanuny». B COOTBETCTBUM C HAa3BaHUEM KOHIICHIIUUA
MaTeMaTH4ecKoe 0o0pa3oBaHME [IOJDKHO, B YACTHOCTH, peliaTh 3ajady oOecledyeHus: HeoO0XO0IUMOro
CTpaHe 4YHuCla OOYYaloIIMXCS, MaTeMaTH4yecKas MOJATOTOBKAa KOTOPBIX JIOCTaTOYHA JUIsl MPOAOJKEHUS
o0Opa3oBaHMsI 1O PA3IMYHBIM HAMPABICHUSM, BKJIIOYAs MPENOJaBaHUE MATEMAaTHUKH, MaTeMaTUYECKUE
UCCIIeIoBaHUsA, paboTy B cdepe HHPOPMAIMOHHBIX TEXHOJOTUH M JpPYrux, a Takke oOecreueHus
JUTSL KQKJI0TO 00Y4YaroIIerocsi BO3MOXKHOCTU JOCTHXKCHHSI MATEMAaTHUYECKOM MOATOTOBKUA B COOTBETCTBUU C
HEOOXOJUMBIM €My ypoBHeM. VIMEHHO Ha pelleHHe STUX 3ajau HalleJeHa Iporpamma 1o MaTeMaTHKe
yrIIyOJNEHHOTO YPOBHSL.

B osmoxy uudpoBoit Tpanchopmammu Bcex cdep UENIOBEYECKOM EATEIbHOCTH HEBO3MOXKHO
cTaTh OOpa30BAaHHBIM COBPEMEHHBIM YEJOBEKOM 0€3 XOpoIled MaTeMaTH4eCKOM MOJATOTOBKH. ITO
OoOycIOBJIEGHO TeM, 4YTO B HalmlMd JHU pacTéT YHUCIO CIeUUaIbHOCTEH, CBSI3aHHBIX c
HEMOCPE/JCTBEHHBIM  MPUMCHCHHEM MAaTEMAaTHKU: W B cdepe DSKOHOMUKH, W B OW3Hece, W B
TEXHOJIOTMYECKUX  O0NacTsX, M Jaxe B TyMaHuTapHblx cdepax. Takum  obpazom,  Kpyr
oOydarommuxcsi, JJIs  KOTOPBIX MarTeMaTHKa CTAHOBHTCS 3HAYUMBIM TIPEeIMETOM, (YHIaAMEHTOM
0o0pa3oBaHUs, CYIIECTBEHHO pacuiupsiercsi. B Hero BXOAAT HE TOJNBKO OOydaroluecs, IUIaHUPYIOIIUE
3aHUMATbCsS TBOPUYECKOW W HCCIIEAOBATENbCKOW paboToil B 00MacTM MaTeMaTHKH, WH()OPMATHUKH,
(GU3KMKY, SKOHOMHMKM M B JPYrHX OO0NacTAX, HO M Te, KOMy MaTeMaThKa HY)KHa JUIl WCIOJIb30BaHUS B
npogeccusix, He CBSI3aHHBIX HETIOCPEJCTBEHHO C HEH.

[IpukmagHas 3HAYUMOCT, MaTeMaTHKH OOYCIOBJI€HAa TeM, 4YTO €€ TMpPeIMeTOM SIBISIOTCS
(dbyHIaMEeHTaIbHBIE CTPYKTYpPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIICHMUSI,
(YHKIIMOHANBHBIE 3aBUCUMOCTH M KaTErOPUU HEOMPENeNEHHOCTH, OT TMPOCTEHIINX, YCBaWBaeMbIX B
HETIOCPEICTBEHHOM  ONBITE, 10 JOCTaTOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS pa3BUTUS HAYYHBIX H
TEXHOJIOTHYECKUX HJIel. be3 KOHKPETHhIX MaTEeMaTHYECKUX 3HAHUM 3aTPyJHEHO MMOHMMAaHHWE MPUHLUIIOB
YCTPOMCTBA M MCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUITHE W HMHTEPIIPETAIMs PazHOOOpa3HOM
COI[MANBHOM, HOKOHOMUYECKOW, TMONUTHYecCKoW  uHpopMmanuu, ManodPQpeKTuBHA  MOBCEIHEBHAs
MpakTHYecKas JAesITeNbHOCTh. Bo MHOrux cdepax mpodeccuoHanbHOM AeSITEIbHOCTH TPEOYIOTCS yMEHUS
BBIMONTHATH Pacu€Thl, COCTABIATh AITOPUTMBI, TMPUMEHSITh  (GOPMYIBI, MPOBOAUTH TE€OMETPHUECKUE
W3MEPEHUs] U TIOCTPOCHHMS, YATaTh, 00pabaThiBaTh, MHTEPIPETUPOBATh U MPEIACTABIATH WH(OOPMAIIUIO B
BUJIE TAOJIUII, TUarpamMm U rpadukoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CITyIaiHbIX COOBITHIA.

ODHOBPEMEHHO C pacmiupeHueM cdep TpPUMEHEHHsS MaTeMaTHKU B COBPEMEHHOM OOIecTBE BCE
O0oree  BaKHBIM CTAHOBUTCSI ~ MAaTeMaTUYECKHIl CTHIIb MBIIIJICHUSI, TPOSBISIONINICS B
ompenenéHHbIX YMCTBEHHBIX HaBbIKaxXx. B mpollecce W3ydeHUsS MAaTeMAaTHKHA B apceHall TMPUEMOB |
METOJIOB MBIIIUICHUS YeJOBEKa €CTECTBEHHBIM 00pa30M BKIIFOUAIOTCS MHAYKIUS U JACTYKIHs, 00001eHne
Y KOHKpETH3allus, aHAIW3 W CUHTE3, KJacCU(UKAIUs W CHUCTEMaTH3alus, adCTparupoBaHUE W aHAJOTHS.

OOBeKThl MaTeMaTHMYeCKHMX  YMO3AaKJIIOUEHHWH,  MNpaBWia  HMX  KOHCTPYMPOBAaHUS  PACKpPHIBAIOT
MEXaHU3M JIOTUYECKUX  TOCTPOEHUHM, CIOCOOCTBYIOT  BBIpaOOTKE  yMeHUA  (POpPMYIHpPOBaTh,
00OCHOBBIBaTh M JIOKA3bIBaTh CYXJAEHUS, TE€M CaMbiM (OPMUPYIOT JOTUUYECKUIA CTWJIb MBIIIJICHUS.

Be)]ymaﬂ POJIb MPUHAJIC)KUT MATCMAaTUKE B (bOpMI/IpOBaHI/II/I aHFOpHTMquCKOﬁ KOMITOHCHTBI MBIIIJIICHUA
U BOCIIMTaHHUU YMCHI/Iﬁ ﬂCfICTBOBaTL 10 3aIaHHBIM aJIrOpUTMaM, COBCPHICHCTBOBATH U3BCCTHBIC U

KOHCTpYHpOBaTh HOBble. B mpoiuecce pemieHuss 3agady — OCHOBBI JJIsl OpraHM3aliu  y4eOHOM
NEeSITeIbHOCTH HAa ypoKaX MaTeMaTUKH — pPa3BUBAIOTCA TBOpYECKass W TPUKIATAHAS CTOPOHBI
MBIIIIJICHHUS.

OOyuenne mMaremaTtuke JaéT BO3MOXXHOCTH PA3BUBATh Y OOYYAIOIIUXCA TOYHYIO, PAllHOHAIBHYIO U
MHPOPMATUBHYIO pe€Yb, YMEHHE OTOMpaTh Hambosiee MOAXOIAIINE S3BIKOBbIE, CHMBOJIHYECKHUE,
rpauecKkue CpeAcTBa JUIS BBIPAKEHMs CYXICHHHM M HaIrJSAHOIO UX MPEICTaBICHUS.

Heo0XxomuMbpIM  KOMIIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUM SIBIISIETCS OOIIee



3HaKOMCTBO C METOJaMH IIO3HAHUS JEHCTBUTENBHOCTH, IPEACTaBIEHUE O TMpPEAMETe U METOoJe
MaTeMaTHKH, €ro OTIMYUSIX OT METOJOB E€CTECTBCHHBIX W I'yMaHHWTApHBIX HAyK, 00 OCOOCHHOCTSIX
NPUMEHEHUs  MaTeMaTUKW U1 pEUIeHUs HAy4YHbIX M TNPUKIAJHBIX 3amad. Takum  oOpasowm,
MaTeMaTH4eCKoe 00pa3oBaHWe BHOCUT CBOM BKJIaJ B (DOPMUPOBAHHE OOIICH KYIBTYpPhI YSIOBEKA.

W3ydeHne MaTeMaTHKU CIOCOOCTBYET OCTETUYECKOMY BOCIHMTAHUIO YEJOBEKAa, MMOHHUMAHHUIO
KpacoThl ¥  U3AIIECTBA MATEMaTHYECKUX  PACCYKIACHHUH, BOCIPHATHIO TEOMETPUYECKHX (POpM,
YCBOCHHIO UJICH CHUMMETPHH.

[IpuoputeTHpiMu 1enssMu  oOydeHuss matematuke B 10-11 kmaccax Ha yrioyOJIEHHOM YpOBHE
MIPOJIOJKAIOT OCTABATHCS:

(GOpMHUpPOBAaHUE IIEHTPAIBHBIX MATEMATHYCCKUX TMOHATHH (YKCII0, BEJIHMYUHA, TEOMETPUYECKAS
¢urypa, mnepeMeHHas, BEpPOATHOCTD, GyHKIMS, TPOM3BOAHAS, WHTErpai), o00ecre4YnBaroIInX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTHYECKOTO 00pa30BaHUs 00 yJaIOIIIXCS;

NOoJBe/ICHNE OOYydYaloUIMXCsl Ha JIOCTYIIHOM JUJIsi HUX YPOBHE K OCO3HAHHIO B3aWMOCBS3HU
MaTeMaTHUKU M OKPYKAIOIIEro MUPa, MTOHUMAHUIO MAaTeMaTHKU KaK 4acTH OOIIEH KyIbTYphl 4YeJIOBEUECTBA,

pasBUTHE WHTEUICKTYaIbHBIX M TBOPYECKHX CHOCOOHOCTEH 00YyYaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, MCCIICIOBATEIILCKUX YMEHUW, KPUTHUYHOCTH MBIIUICHHS, HHTEPECA K U3YUCHHIO MATEMATHUKH;

dopmupoBanne (QYHKIMOHAILHOM MaTEeMAaTUYECKOW TPaMOTHOCTH: YMEHUSI pacrno3HaBaTh
MaTeMaTUYECKUE  AaCHEKTbl B  PEAJbHbIX  JKU3HEHHBIX CUTYalMAX M IIPU  HU3YYEHUU JPYTUX
y4eOHBIX IPEAMETOB, TMPOSBIICHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTEH, dbopMyIMpoBaTh UX HA
SI3bIKE MAaTEMAaTHKHU M CO3[1aBaThb MATEMATUYECKUE MOJEIIH, IPUMEHSTH OCBOEHHBII MaTeMaTU4eCKH

anmapar JUisl  pellieHUs] [PAaKTUKO-OPUEHTHUPOBAHHBIX  3a/ay, HWHTEPIPETHPOBaTb U  OLEHUBATbH
MOJTy4EHHbBIE Pe3ybTaThI.

OcCHOBHBIMU JTUHUSAMU cojepkanusi mareMatuku B 10—11 kmaccax yrimyOn€HHOTO YpOBHS SIBIISTFOTCS:
«Uucna U BBIYUCICHUNY, «Asredpa» («ANreOpandecKre BhIPaXEHHUS», «YPaBHCHHS W HEPABCHCTBAY),
«Havana maremartuueckoro ananmzay, «['eomerpus» («['eomeTpuueckue buryp W H©X CBOHCTBay,
«3MepeHre reoMeTpUIECKUX BeIMIHHY), «BeposTHOCTD U cTaTHCTHKaY. JlaHHbBIC JVHUM pa3BUBAIOTCA
MapajulesIbHO, KaXk/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJ[HA OT IPYToH, a
B TECHOM KOHTaKkTe M B3aumojeiictBuu. Kpome 3TOro, Mx oObEOMHSAET JOTMYecKas COCTaBJISIOIIAs,
TPaJIMLIMOHHO TpPUCYIIasi MaTeMaTUKE U MPOHU3bIBAIOIIAsl BCE MATEMAaTUYECKUE KYPChl U CO/IEP KATENbHbIE
muaud.  ChopmymupoBanHoe Bo PI'OC COO TpeboBaHME «yMEHHME ONEPUPOBATH IMOHATUSMHU:
OlpesielieHne, aKcuoma, TeopeMa, CIIeACTBUE, CBOMICTBO, MpHU3HAK, J0Ka3aTelbCTBO, PAaBHOCHUJIbHBIE
(GbopMyIUPOBKH, yMeHHE (GOPMYIUPOBAaThH OOpaTHOE W MPOTHBOMOJIOXKHOE YTBEPXKAECHUE, NPUBOIUTH
MpUMEpPbl U KOHTPIPUMEPHI, UCHOIb30BaTh METO MaTeMaTUYECKONH MHIYKIIUU, TPOBOJIUTH JOKa3aTeIbHbIE
paccyKJIeHusl IIpU PEUICHUM 3aJad, OLEHUBATH JOTMYECKYIO MPaBUWIBHOCTb PACCYXKACHUI» OTHOCUTCS KO
BCEM Yy4eOHbIM KypcaM, a (QOpMHUpPOBaHUE JIOTHYECKMX YMEHHUI pacrpenensercs MO BCeM TIoaaM
oOyueHUs: Ha YpOBHE CpeaHero oOIIero oopa3oBaHusl.

B coorBerctBun ¢ ®I'OC COO wmaremarwka SBISIETCS OO0S3aTebHBIM TMPEIMETOM Ha  JIAHHOM
ypoBHe  oOpazoBanus. Hacrosimeil mporpammoil mo — MaTeMaTHKE IpeaycMaTpuBaeTcsi H3ydeHHe
yueOHOrO TpeameTra «Marematnka» B paMKax TpEX ydeOHBIX KYpCcoB: «Anrebpa © Hayama
MaTEMaTHYECKOro aHanuza», «l'eomerpus», «BepoATHOCTE M cTaThCTUKa». POPMUPOBAHUE JIOTMUECKUX
YMEHHUM OCYIIEeCTBISETCS HAa MPOTSHKEHHMM BCEX JIeT OOydeHHsl Ha YpOBHE CpEAHEro oOIero
0o0pa3oBaHMs, a 3JEMEHTHl JIOTUKM BKIIOYAIOTCS B COJAEP)KAHME BCEX Ha3BaHHBIX BBIMIE Y4EOHBIX
KYpCOB.

OO11ee KOIMYECTBO YacOB, HAMPABICHHBIX Ha U3ydeHHE MAaTEeMAaTUKU Ha Yr1yOJIEHHOM ypoBHE — 544:
B 10 kimacce — 272 uaca (8 gacos B Hememo), B 11 kimacce — 272 vaca (8 yacoB B HeEIO).

Pabouas mporpamma y4yeOHoro mpenmera «MaremaTuka (yriayOJ€HHBIH YpOBEHB)» COCTaBJICHA B
COOTBETCTBHH ¢ pabouell MporpaMMoil BOCIIUTAHUS IIKOJIBL.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTPAMMBI 11O MATEMATHKE
JJUYHOCTHBIE PE3YJIBTATDI
1) rpakaaHCKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU OOy4aromerocs Kak aKTHUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHUHCKOro OOIIecTBa, TMPEACTABICHHE O MAaTeMaTUYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS



Pa3IMYHBIX CTPYKTYP, SBJICHHM, IPOIEIYP IPaXkIaHCKOTO 001iecTBa (BHIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aMMO/ICICTBOBATh C COLMAIILHBIMU MHCTUTYTAMHU B COOTBETCTBHH C UX (QYHKIMSIMHU U Ha3HAUCHUEM;
2) IaTPUOTHYECKOr0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTbh POCCUNUCKOMN IPayKIAHCKOM UIEHTUYHOCTH, YBaKEHUS K POLLIOMY u
HACTOALLIEMY  pPOCCHUMCKOM  MAaTeMaTUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSAM POCCHUUCKUX
MAaT€MaTUKOB M POCCUHCKONW MaTEeMaTM4E€CKOM IIKOJIbL, UCIIOJIb30BAHUE OSTHUX JOCTHKEHUU B  APYTrUX
HayKaxX, TEXHOJIOTHUsX, Chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOr0 BOCIIMTAHUSI:

OCO3HAaHWE JYXOBHBIX IICHHOCTEH pOCCHICKOTO Hapoaa, CcHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUsA, STUYECKOIO TIOBEIEHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAYKH
U JIeATENBHOCThIO Y4EHOr0, OCO3HAHUE JIMYHOTO BKJIAJA B TIOCTPOSHHUE YCTOWYUBOTO OYIYILEro;

4) 3¢TeTHYECKOro BOCIIUTAHMA:

ACTETUYECKOE  OTHOIIEHHE K MHpPY, BKJIIOUas 3CTETUKY  MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB,  3a/Jay, pEUIeHUH, pacCyKIACHUH, BOCIHPUUMYMUBOCTH K MATEMAaTUYECKUM acHeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA,

5) pu3uUecKOoro BOCMUTAHMA:

c(hOpMHPOBAHHOCTh YMEHHUSA NPUMEHSATh MaTEMaTUYECKHE 3HAHMS B HMHTEpPEcax 3/0pOBOTO U
Oe3omacHoro oOpa3a »HW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (30pOBOE MHUTAHHE,
cOaaHCHPOBAHHBIN PEKUM 3aHATHH W OT/ABIXA, peryisipHas (U3HYecKash aKTHBHOCTH), (PU3NIECKOE
COBEPILUEHCTBOBAHKE TP 3aHATUAX CHOPTUBHO-03A0POBUTEIBHON J1€ATEIbHOCTHIO;

6) TPy/10BOr'0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYyAYy, OCO3HAHHWE LIEHHOCTU TPYHAOMIOOUS, HHTEpeC K pa3IudHbIM chepam
npoecCHOHAILHON  NEATENbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW ©W  e€ NMPWIOKCHUSMHU, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynayieil mpodeccuu U peann30BbIBATH COOCTBEHHBIE KU3HEHHBIC
IJaHbl, TOTOBHOCTh M  CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U CAMOOOpPa30BAHHUIO Ha
MPOTSKEHUH BCEH KU3HM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B pEIICHUHM NPAKTUYECKUX 3a/1a4y
MaTeMaTU4eCKON HAINPaBICHHOCTH;

7) 3KOJIOrMY€eCKOr0 BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbI, TMOHUMAHUE BIMSHUS COIUATHHO-DKOHOMHYECKUX
MPOIIECCOB HA COCTOSHHE NPUPOJHOW M COMATBHOW CpeAbl, OCO3HAaHWE TIJI00ATBbHOIO  XapakTepa
OKOJIOTUYECKUX TMPOOJeM, OpHEHTAllUd Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUN U1 PEIICHHS
3aJa4 = B 00JacTH  OKpyXKaromied  cpepl, MIAaHUPOBAHHME TOCTYIIKOB M OICHKH HMX BO3MOXKHBIX
MOCIIEACTBUI JJISI OKPYKAIOIIEH Cpebl;

8) eHHOCTH HAYYHOIr0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOW MPAKTUKH, MOHUMAaHUE MATEeMaTUYECKOW HAayKH Kak c(epbl YeIOBEUECKOW AESITeTbHOCTH,
ATanoB €€ Pa3BUTHS W 3HAYMMOCTU JJIsi PA3BUTHUS [IUBUJIN3AIUNA, OBJIAJICHUE S3BIKOM MaTEeMaTUKH U
MAaTEeMaTHYECKON KYJIbTYpPOU Kak CPeICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
MCCIIeIOBATENBCKYIO IEATETFHOCTh MHANBUIYATbLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbraTe n3yueHus MareMaTHKH Ha YpPOBHE CpeaHEero oOuiero o0pa3oBaHMs y 00y4aroIIerocs
Oynyr cdopMHpOBaHbI TO3HAaBaTeJbHbIE yHHUBEpCaJbHble y4deOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIE
YHUBEpCallbHble y4eOHble JEWCTBUSA, PETYISTUBHbIE YHUBEpCAJIbHbIE YydeOHbBbIE NEHCTBHUS, COBMECTHas
NesITebHOCTb.

ITo3HaBaTeJIbHBIC YHUBepCaJbHbIe yueOHbIe AelicTBUS ba3oBble Tornyeckne qelcTBUA:

- BBIABJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKY MAaTEMaTHYECKUX OOBEKTOB, MOHATHIH,
OTHOIIEHUH MEXAY MOHATUAMM, (OPMYIUPOBATH ONPEAEIEHUs MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIACCU(UKAIIMY, OCHOBAHUS U1 000OIICHNS U CPAaBHEHUS, KPUTEPUH ITPOBOMMOTO aHAIN3A;

- BOCIIPUHUMATh, (OPMYJIUPOBATH U MpPeoOpa3oBbIBATh CYKICHUS: YTBEPAUTENbHbBIE U
OTpULIATENbHbIE, €ANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

- BBIABJISIT MaTE€MaTUYeCKUEe 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOpPEUHMS B (akrax,
TAHHBIX, HAOMIONEHUSAX M YTBEPXKACHHSX, INpe/ylaraTh KPUTEPHM Ul BBIABICHUS 3aKOHOMEPHOCTEH H



IIPOTUBOPEUUH;

- JeNaTh BBIBOJBI C  KCIIOJIb30BAHHUEM 3aKOHOBJIOTHKH, JICAYKTUBHBIXH HHIYKTHBHBIX
YMO3AKJIIOYEHUH, YMO3AKITIOUEHUI 110 aHAJIOTHH;

- MIPOBOUTH CaMOCTOSTEILHO JI0OKA3aTeIbCTBA MAaTEMATHYCCKUX YTBEP)KACHUH (IpsAMBIE M OT
NPOTHUBHOTO), BBICTPAMBATh APIYMEHTAILIMIO, MPUBOAWTH IPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CYXJICHUS M BBIBOJIBL;

- BBIOMpATh CHOCO0 pelicHus y4eOHOHM 3a/aun (CpaBHUBATH HECKOJILKO BAPHAHTOB PEIICHHS,
BBIOMpATh HANOOJIeE MOJXOASAIIMN ¢ YIETOM CaMOCTOSTEIILHO BBIJCICHHBIX KPHTCPHUEB).

Ba3zoBrble ucciegoBaresbcKue 1eiicTBUA:

- UCIOJb30BATh BOIMPOCHI KAK HCCIEAOBATEILCKUNA HHCTPYMEHT IO3HaHUS, (OpMYyIHpOBaTh
BOIIPOCHI, (DUKCHPYIOIIHE MPOTHBOpEUrEe, MpolieMy, yCTaHaBIMBATh HMCKOMOE M JaHHOE, (HOpMHPOBATH
TUIOTE3Y, ApryMEHTHPOBAaTh CBOK IO3ULMI0, MHEHHE; IPOBOJUTH CaMOCTOSITEIBHO CIITAHUPOBAHHBIN
AKCIEPUMEHT, UCCIIEIOBaHNE

— [0 YCTaHOBIIEHUIO 0COOEHHOCTEN MaTeMaTu4eckoro 00beKTa, SIBICHUS, IPOIecca, BBISBICHUIO
3aBUCUMOCTEHN MeXly 00bEKTaMH, SBJICHUSMHU, TPOLIECCAMU;

— CaMOCTOATENFHO (OPMYITHPOBaTh OOOOIIEHHS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIO/ICHNUS, MCCIIEIOBAHNS, OLIEHUBATH JOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M 0000IICHHIA;

— MIPOrHO3UPOBATh BO3MOXHO€  pa3BUTHE nporecca, a TaK)K€ BbIJIBUTaTh
MIPENIIOJIOKEHUSI O €r0 PA3BUTUU B HOBBIX YCIOBHSX.

Pab6ora ¢ undopmanmeii:

- BBISBJIATH JIePUIUTH WHPOPMAIMH, JaHHBIX, HEOOXOAWMBIX JJIsI OTBETa HA BOMPOC W JUIS
peIIeHuS 3a/1a49u;

- BbIOMpaTh  MHGOPMALMIO U3  WCTOYHMKOB  Pa3lUYHBIX  TUIIOB,  aAHAJIM3UPOBATb,
CHCTEeMaTH3HPOBaTh U MHTEPIPETUPOBATh MH(POPMAIIHIO Pa3IMYHBIX BHJIOB U (POPM MpeaCTaBICHUS;

- CTPYKTYpPHPOBaTh MH(OPMAIUIO, TPECTABIATh €€ B Pa3IMUHBIX (OpMax, WILTIOCTPUPOBATH
rpadguyecku;

- OLICHMBATh  HAAEKHOCTh  HMH(OpPMAIMM MO  CaMOCTOSITENHHO  CPOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHHBepcaibHble y4eOHbIe 1elCTBUSA:

- BOCIIPUHUMATh U (HOPMYNIHUpOBaTh CYXIEHUS B COOTBETCTBHM C YCIOBHSMU U LEIIMHU
O0ILIeHHUs, ICHO, TOYHO, IPAaMOTHO BBIpa)XKaTh CBOIO TOUKY 3PEHMs B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTb
MTOSICHEHMSI 110 X0y PELIEHUS 3a7a4i, KOMMEHTHPOBATh ITOJIY4EHHBIN pe3yibTar;

- B XO/e OOCYXIEHHUs 3a/aBaTh BOMPOCHI MO CYLIECTBY OOCYXIAaeMOW TEMbI, MpPOOIEMBI,
pelraeMon 3ajaud, BBICKa3bIBaThb MJEH, HALCJICHHBIE HA IIOMCK PELICHMS, COIOCTaBIATb CBOU CYKIEHUS C
CYXJIEHUSIMH JPYTUX YYaCTHHKOB AMajora, oOHapy>KuMBaTh pa3iMyhe U CXOJCTBO MO3MIMN, B KOPPEKTHON
dbopme GopMyTHpPOBATH Pa3HOTIACHS, CBOU BO3PAKECHUS;

- MIPEICTABIATh PE3YybTaThl pPEIIECHUS 33JadM, SKCIIEPUMEHTA, HWCCIENOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BHICTYIICHUS ¢ YIETOM 3a]1a4 IPE3EHTAI[MH U OCOOEHHOCTEN ay/IuTOPUH.

PerynsitTuBHbIe yHUBepcaJibHbIe YyueOHble JeiicTBUA CaMoopraHuzanms:

- COCTaBJATh IUIAH, aJrOPUTM peIIeHWs 33a/a4yM, BBIOMpATh CIOCOO pelieHus ¢ Y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBATh M KOPPEKTUPOBATH BapHaAHTHI
pelieHnit ¢ yaéToM HOBOM MH(pOpMAIUH.

CaMOKOHTpOJIb:

- BJIAJIETh HABBIKAMHU MO3HABATEJILHON pe(UIEeKCMHM KaK OCO3HAHMs COBEPLIAEMBIX NEHCTBUH U
MBICJIUTEIIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAAETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IIpoliecca 1
pe3yJibTara peleHus: MaTeMaTUYeCKOU 3a/1a4H;

- IIPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPM DPELICHUH 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCT HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAMJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

- OLIEHMBATh COOTBETCTBUE PE3Y/IbTaTa IIETH U YCIOBUSAM, OOBICHATH IPUUMHBI TOCTHKECHHS WITH



HEJIOCTIDKEHHUS Pe3yIbTaTOBIACATEIIbHOCTH, HAXOIUTh OLIMOKY, TaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEIbHOCTD !

- MOHUMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHAMBHIYaIbHON pabOThl MpHU
pelieHHH Y4eOHBIX 3ajady, MPUHHUMATh IeJlb COBMECTHOW JIEATENIbHOCTH, IUIAHUPOBATh OPraHU3alHIo
COBMECTHOH pabOThI, pacipeessITh BUABI padoT, JOrOBAPUBATKLCS, O0CYKIATh MPOIECC U PE3yNIbTaT PadOThI,
00001IaTh MHEHHS HECKOJIBKHX JIIOMIEH;

— y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCyxkneHHs, OOMEH MHEHHUH, «MO3rOBbIC
IITYPMbD) U WHBIE), BBITIOJIHITH CBOIO YaCTh PAa0OTHI M KOOPJMHHUPOBATH CBOM JCUCTBUS C APYTHMHU YWICHAMHU
KOMaH/Ipl, OLICHMBaTh KauyeCTBO CBOEr0 BKJIaJa B OOHIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHS.

IIpeaMeTHble pe3yabTaTbl OCBOSHHsS  (enepanbHOl  pabodel  MpOrpaMMbl M0 MaTeMaTHKe
IpPEACTaBIEHbl 10 TIoAaM OO0y4eHHUs B paMKaxX OTAEIbHBIX Y4EeOHBIX KYpPCOB B COOTBETCTBYIOIIUX
paszenax HacTOSALIEH IPOrPAMMBI.

PABOYASA INIPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

IHOACHUTEJIBHAA 3AIIMCKA

Y4eOHblii Kypc «Anrebpa W Hayala MaTEMaTHUYECKOTO aHAIM3a» SBIAETCS OJAHMM H3 Haubojee
3HAYUMBIX B MPOrpaMMe CpeaHero oOiero oopa3oBaHusi, MOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00ECIIEYHBAECT
MHCTPYMEHTAJIbHYIO 0a3y [Js W3YYEHUS BCEX ECTECTBEHHO-HAyYHBIX KYPCOB, a C JPYrodl CTOpOHBI,
(dbopMHUpYeT JIOTHYecKoe M a0CTPAKTHOE MBIIIIICHHE 00YJArOIIMXCs HAa YPOBHE, HEOOXOIUMOM JIJIsi OCBOCHUS
nH(OPMATUKH, OOIIECTBO3HAHUS, MUCTOPHH, CIOBECHOCTH W JPYIMX ITUCIHUIUIMH. B pamkax JaHHOTO
y4eOHOTO0 Kypca OOydYaroIuecss OBJAJCBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUS B MaTeMaTudeckoit popme.

VYuebHsblil Kypc anreOpsl U Havajdl MAaTEeMaTHYECKOTO aHalM3a 3aKjaJblBa€T OCHOBY /ISl YCIIEIIHOTO
OBIIQJICHUS 3aKOHAMU (U3UKH, XUMHUU, OUOJIOTUH, TOHUMAHHS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSA YKOHOMUKHU
U OOIIECTBEHHON >XW3HH, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HMCIIOIb30BaTh UX JJIS JalbHEHIero ooOpa3oBaHus U B MOBCEAHEBHOMN KU3HU. B TO
K€ BpeMs OBJIaJIeHHE a0CTPAKTHBIMHU U JIOTUYECKU CTPOTUMH KOHCTPYKIIUSIMU anreOpbl 1 MaTEMaTUYECKOTO
aHalM3a pa3BUBaeT YyMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKa3bIBATh
YTBEPKJICHHUS C TOMOIIBI0O HHIAYKIIMA W pacCyXaaTh JEIYKTUBHO, WCIIONB30BaTh 0000IIeHUE U
KOHKpEeTH3aIuio, abcTparupoBaHue U aHAIOTHIO, ((OPMUPYET KPEaTUBHOE U KPUTHUECKOE MBITIIICHUE.

B xozxe u3ydenus ydeOHOro Kypca «AnreOpa M Hayajla MaTeMaTUYECKOr0 aHAJIM3a» 00ydJaroluecs
MOJIy4alOT HOBBIA OMBIT PEIICHUS] MPUKIAAHBIX 3a/1a4, CAMOCTOSITEIIbHOTO MOCTPOCHUSI MaTEMaTUUYECKHX
MOJICJIC pEATbHBIX CHUTYallud, WHTEPHPETANH TIOJYyYECHHBIX PEIICHHH, 3HAKOMATCS C TPHUMEPaMH
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOMIMMUCS MaTeMaTHYeCKUMU
OTKPBITUSIMHU B X aBTOPaMH.

Y4eOHbIil Kypc 0051aaeT 3HAYUTENIFHBIM BOCIIUTATEIHHBIM IMOTEHIIMAIOM, KOTOPBIN peain3yeTcs KaKk
yepe3 ydeOHBIM MaTepuall, CrOCOOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUsS, TaK M Uepe3
cnenuuKy y4eOHON JAedaTenbHOCTH, TpeOyromeld MPOJOKUTEIFHOM KOHIIGHTPAllUd BHHUMAHUSA,
CaMOCTOSATEIIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYYCHHBINA PE3YNIbTAT.

B ocnoBe wmeromumku oOydeHuss anrebpe W HadagaM MaTeMAaTHYECKOTO aHalu3a JIeKHUT
NeATEeTbHOCTHBIA MIPUHITUATI 00YJICHUSI.

B crpykrype ydeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTUYECKOTO AaHallu3a» BBIJICICHBI
CIIEYIONINE COJEPKATEIbHO-METOANYECKUE JUHUU: «Yucna u BeUMUCIeHUs», «DyHKIUU u Tpaduxmy,
«YpaBHEHHSI M HepaBeHCTBa», «Hawama maremarnueckoro aHanmsza», «MHOXKeCcTBa M Joruka». Bce
OCHOBHBIC COJICPKATEIHPHO-METOUYCCKHE JIMHUM HM3y4alOTCsl Ha MPOTSHDKCHWHM JIBYX JIET OOydYeHHs Ha
YpOBHE CpeIHEero o0Iero o0pa30BaHMs, €CTECTBEHHO MOMONHSS IPYT JApyra U IMOCTEINEHHO HACHIIIASICh
HOBBIMHU TeMaMH U pa3jienamu. JlaHHBIN yaeOHBIN KypC SBISETCS WHTETPATUBHBIM, TOCKOJIBKY O0bEIUHSICT
B cebe cojaepKaHWe HECKOJIbKUX MAaTeMaTHYeCKUX ITUCIHIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTUYECKU aHaliu3, TEOpHUsl MHOKECTB, MaremMaTHyeckas Jjoruka u japyrue. Ilo mepe Toro kak



o0yyJaromuecsi OBJaJeBalOT BCE Oojiee MIMPOKUM MAaTEMAaTUYECKHM anmnapaToM, Y HHX IOCJIEJOBATEIbHO
dbopMupyeTcsi U COBEpPUICHCTBYETCS YMEHHME CTPOUTh MaTEMaTHUECKYI0 MOJENb peallbHOM CHUTyalluw,
NPUMEHATh 3HAHMS, TIOJyYEHHBIE NpPU H3YYEHUH Y4eOHOro Kypca, JUIsl PELICHUS CaMOCTOSATENIbHO
chopMyIUPOBAHHON MaTeMaTHYEeCKOW 3a/1auu, a 3aTEM HHTEPIPETUPOBATH CBOIl OTBET.

ConepxaTenbHO-MeToAnYeCKas JTMHUS «HKCIa U BBIYUCICHUS» 3aBepIIacT (popMUPOBaHUE HABHIKOB
UCIIOJIb30BAaHUS JCUCTBUTEIBHBIX YHUCEN, KOTOpoe ObUIO HauyaTO Ha YPOBHE OCHOBHOTO OOIMIEro
obpazoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0co00€ BHHMaHUE yaensiercs (pOpMHpPOBAHUIO
HABBIKOB PAIlMOHAJbHBIX BBIYMCICHHUM, BKIIOYAIOMIMX B Ce0sl MCIOJB30BaHUE PA3IUYHBIX (OpM 3amucH
quciaa, yYMEHHE JeNaTh NPUKUAKY, BBINOJIHATH NPUOMMKEHHBIC BBIYMCICHUS, OLCHMBATH YHCIIOBBIC
BBIp@XEHUS, paboTaTh C MaTeMaTUYECKUMH KOHCTaHTaMH. 3HAKOMble OOydYalomMMCs MHOXKECTBa
HATYpPaJIbHBIX, EJbIX, PAIUOHANBHBIX U ACHCTBUTEIBHBIX YUCEI JOMOIHIIOTCS MHOKECTBOM KOMILIEKCHBIX
yucenl. B Kaxa0M M3 3THX MHOXECTB PAacCMaTPHUBAIOTCS CBONCTBEHHBbIE eMy crenupuyecKue 3agauud H
Olepaluu: JAEJCHUE HAIeJo, ONEePHUPOBAHME OCTATKAMH HAa MHOXKECTBE IIEJIBIX YHCell, 0cOObIe CBOICTBA
paloHaJIbHBIX M HPPALMOHAIBHBIX 4YHCET, apu(pMETHYEeCKHe OIEepallid, a TakKKe H3BJICUEHUE KOPHS
HATYpaJbHON CTENEHH Ha MHOKECTBE KOMIUIEKCHBIX yucell. braromaps mocienoBaTeIbHOMY PACIIMPEHHIO
Kpyra HCIOJIb3yeMbIX YHCENT M 3HAKOMCTBY C BO3MOXKHOCTSIMU HUX MPUMEHEHHUS AJSl PEIICHUS Pa3TUYHbBIX
3aa4d hopMUpyeTCs MPEICTaBICHHE O SAMHCTBE MATEMAaTHKU KaK HAYKH U €€ POJIM B TIOCTPOCHUU MOJIENeH
peaIbHOTO MUPA, IMUPOKO UCHOIIB3YIOTCS 0000IIEHNE U KOHKPETU3aIHSI.

Jluans «YpaBHEHUS W HEPABEHCTBAa» pEANIM3YyeTCs Ha IMPOTSHKEHWH BCEr0 OOYYECHHsT HA ypPOBHE
cpenHero obmiero oOpa3oBaHUS, MOCKOJIBKY B KaxaoM paszeine [Iporpammbl mpeaycMOTpEeHO pelieHHe
COOTBETCTBYIOLINX 3a7ad. B pesynbraTe oOydaromiyecs OBIIAJACBAIOT PA3JMYHBIMH METOJAMH PEIICHHS
paloHaJIbHBIX, HPPALUOHANBHBIX, [OKA3aTE€IbHBIX, JOTAPU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX
ypaBHEHHIA, HEPABEHCTB U CUCTEM, a TaK)Ke 33/a4, COACPKaINX apameTpsl. [lomydeHHbIe YMEHHS ITHPOKO
UCIOJIB3YIOTCS TIPU UCCIEAOBaHUN (YHKIUI ¢ TIOMOIIbIO MPOU3BOIHOM, MIPHU PELICHUU MPUKIAJAHBIX 33124
M 3314 Ha HaXOXK/ICHUE HanOOJIbIINX U HAMMEHBIINX 3HaUYeHU QyHKIuu. [laHHas conepkareabHast JTUHUS
BKJIFOYaeT B ce0s Takxke (OpMUPOBaHME YMEHMH BBINOJHATH pacuéThl Mo (opmynam, npeoOpa3oBaHUs
paMoHABHBIX, HPPAIIMOHATFHBIX M TPUTOHOMETPUYECKHIX BBIPAXKEHUH, a TAK)KE BBIPAKECHUH, COAEPIKAIIINX
cTerneHu W Jjorapudmel. brarogaps m3ydeHuro anreOpanyeckoro Marepuana IMPOUCXOAUT JalibHeiiiee
pa3BUTHE QITOPUTMUYECKOTO W aOCTPAaKTHOTO MBIIIICHUS OOyJaromuxcs, (GOPMHPYIOTCS HAaBBIKU
JEeTyKTUBHBIX pacCyKICHUH, paboThl ¢ CUMBOJBHBIMU (hOpMaMHM, IMPEICTABICHHUS 3aKOHOMEpPHOCTEH U
3aBHCHMOCTEl B BHJE PAaBEHCTB M HepaBeHCTB. Auredpa mpesiaraeT 3((EeKTHUBHbIE MHCTPYMEHTHI IS
peleHHsI MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HarJsIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckas JUHUA «DPyHKIMH U TpauKW» TECHO MNeperuieTaercs C JIpYrHuMHU
JMHASAMH y4e0HOTO Kypca, IMOCKOJBbKY B KaKOM-TO CMBICTE 3aMaT IMOCIeNOBATEeIbHOCTh H3YYEHUS
MaTepuaina. M3yueHue cTeneHHOH, MOKa3aTeNnbHOM, JorapuMUIecKO 1 TPUTOHOMETPUYECKUX (YHKIUH,
UX CBOWCTB W rpa)MKoOB, UCMOIB30BaHUE (QYHKIWH U PEIICHHs 3aad U3 APYTHX YYeOHBIX MPEIMETOB H
peanbHON JKM3HM TECHO CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHHEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM OoIbIlloe BHUMaHWE yaenseTcs: (OPMHPOBAHUIO YMEHHUsS BBIpaXXaTh (hopMylamu
3aBHCUMOCTH MEX1Y pa3IMYHBIMU BETMUUHAMHU, UCCIIEI0BATh MOJy4YeHHbIE (PDYHKIIUH, CTPOUTh UX I'papHKH.
Marepuan 53Toil conep)KaTeIbHON JIMHUM HallelleH Ha pa3BUTHE YMEHWH W HAaBBIKOB, MO3BOJISIOIINX
BBIp@)XaTh 3aBUCHUMOCTH MEXJIy BEIUYMHAMH B pa3IuyHOW (opMme: aHaIUTUYECKOH, rpaduyeckoil u
cnoBecHOU. Ero wu3ydeHwe crmocoOCTBYyeT pPa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000I1IEHUIO 1 KOHKPETU3AIIUH, UCTIOIb30BAHUIO AaHATOTUH.

ConepxarenbHast TuHHAS «Hagama MaTreMaTHUECKOTo aHAIN3a» MO3BOJISIET CYIIECTBEHHO PACIIMPHTH
Kpyr Kak MaTeMaTHYeCKHX, TaK W MPHUKIAJHBIX 3a/ad, JOCTYIMHBIX OOydJalomMMCs, TaK Kak y HHX
MOSIBIISIETCS  BO3MOXXHOCTh CTPOHMTH Tpa(UKH CIIOKHBIX (DYHKIMH, ONpeNensiTh WX HauOONbIINE W
HAaMMEHBIINE 3HAYCHMS, BBIUUCIATH IUIOMAAN (GUTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH M YCKOPEHHS
npoueccos. [laHHas comeprkaTenbHas JMHHUS OTKPHIBAET HOBbIE BOZMOXKHOCTH MOCTPOEHUSI MAaTEMAaTUYECKUX
MOJIeNIeH pealbHbIX CHTYallUi, IMO3BOJIAET HAXOJUTHh HAWIyUllee PELICHHE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3aJjauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTHYECKOTO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMaTbHO-IIOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUH
pacrio3HaBaTh IPOSIBICHUS 3aKOHOB MAaTeMaTUKU B HayKe, TEXHHKe U UCKyccTBe. O0yyaromuecs y3HaoT O
BBIIAIOIINXCS PE3yNbTaTax, MOJTYYCHHBIX B X0/I€ pa3BUTHsI MaTEMaTHKU KaKk HayKH, U 00 UX aBTOpax.



ConepxaTtenbHO-MeToAnYecKas TUHUS «MHOXeCTBa M JIOTHKA) BKJIIOYAET B ce0s SJIEMEHTHI TEOPUHU
MHOKECTB M MAaTEMATHYECKOM JIOTMKHU. TeOpeTMKO-MHOXKECTBEHHBIE IIPEICTABICHMS ITPOHU3BIBAIOT BEChH
KypC IIKOJIBHON MaTeMaTHKH U MpeJIaraloT Hanbosiee yHUBEPCAIbHBIH SI3bIK, 00BEINHSIONINNA BCE Pa3 IeIIb
MaTEMaTHKU U €€ IPWIOKEHNUH, OHU CBA3BIBAIOT Pa3HbIE MaTEMaTUYECKUE JUCLIUIUINHBI U UX IIPUIIOKECHHUS B
eanHoe 1enoe. [oaToMy BaxXHO JaTh BO3MOKHOCTh 00y4arolieMycsl IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHON MATEMAaTUKH W MCIIONb30BaTh €ro JJI BBIPAXKCHMS CBOMX MBICIEH. [[pyruM Ba)KHBIM
IIPU3HAKOM MaTeMaTHUKU KaK HayKH CIIe[yeT INPU3HATh CBOWCTBEHHYIO €l CTPOrocTb OOOCHOBAaHUU H
CIICJOBAHME ONPEIEIEHHBIM IIPABWJIAM IIOCTPOCHHSI J10KA3aTeIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH
MaTeMaTHYECKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS 00yUYarOMIMUXCsl, TO3BOJISIET UM
CTPOUTh CBOU PACCYXJEHUS HAa OCHOBE JIOTMUYECKUX IpaBWi, (QOPMUPYET HABBIKM KPUTHYECKOTO
MBIILIEHHUSL.

B yue6HOM Kkypce «AureOpa M Hayala MaTeMaTHYeCKOIO aHaJM3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJEIMPOBAHMS, KOTOpPbIE TPU3BAaHBI CIIOCOOCTBOBATh (HOPMHUPOBAHUIO HABBIKOB
IIOCTPOCHMSI MOZIETIEH pealIbHbIX CUTYallMi, CCIIEA0BAaHMsI 3TUX MOEJEH ¢ MOMOLIbIO ammnapara aareopsl 1
MaTEMaTHUYECKOr0 aHajln3a, MHTEpIpETalud IMOJIYYEHHBIX pe3yiabTaToB. Takue 3ahaHus BIUJIETEHBI B
KaX/IbIil U3 pa3/iesoB MPOrpaMMbl, IOCKOJIBKY BECh MaTepual y4eOHOro Kypca IUPOKO UCHOIb3YeTCs JUIs
peleHust MPUKIATHBIX 3a1ad. [Ipyu pemeHnn peanbHBIX MPAKTHUECKUX 3a1ad OOydarommecs pa3BUBAIOT
HaOJII0AAaTeNbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HMCIIOJIb30BaTh aHAJIOTHIO,
0000ImaTe W KOHKPETH3UpPOBaTh mpodiemy. JleaTenbHOCTh TO (OPMHPOBAHWIO HABBIKOB PEIICHHS
NPUKIIAJHBIX 33/1a4 OpraHU3yeTcs B Ipoliecce M3y4dEeHHs BCeX TeM yuyeOHOro Kypca «Asiredbpa v Hauana
MaTEMaTHYECKOI0 aHaJIn3ay.

Ha uzyuenue yueOHoOro kypca «Anredpa u Hayajga MaTeMaTHYECKOrO aHaIM3a» OTBOAMTCA 272 yaca:
B 10 ximacce — 136 vacoB (4 gaca B Henenio), B 11 kitacce — 136 yacoB (4 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Yucia v BbIYUCTCHUSA

Panmonaneubie umcna. OOBIKHOBEHHBIE U JECSATHYHBIE JpOOH, TMPOLEHTHI, OECKOHEUHBIE
nepuoanueckue apoou. [Ipumenenne npodeit 1 MpOIEHTOB ISl PEIIEHUs MPUKIIATHBIX 3a/1a4 U3 Pa3IMYHbIX
OTpacjeil 3HaHUW U peasbHOU KU3HMU.

JlelicTBuTenbHbIE Yncia. PalinoHanbHbie U UppallMOHAIbHBIE Ynclia. ApuMETHYECKHEe Orepaluu ¢
JNEHUCTBUTENBPHBIMU 4YHCTaMH. MOJydh JEHCTBUTENBFHOTO 4YHCIAa U ero cBoiictBa. [lpuGmmkéHHBIE
BBIYMCIICHH S, TPABUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenens ¢ 1enbiM mokasareneMm. bunom Heiorona. Mcnonbp3oBanue moaxonsiieit GopMbl 3arucu
JNEWCTBUTEIBHBIX YUCEN JI PEIICHHS TPAKTHYECKUX 3a7a4 U MPEICTaBICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaTbHON CTETICHH U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM NTOKA3aTeNeM U €€ CBOMCTBA, CTENEHD C JICCTBUTEIIBHBIM MTOKA3aTEIIEM.

Jlorapudwm yucna. CoiicTa norapudma. J[ecaiTHdHbIE U HATypaTbHBIE JIOTAPU(PMBL.

Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCJIOBOr0 apryMeHTa. APKCUHYC, apKKOCUHYC M apKTaHTE€HC
YUCIIOBOT'O APT'yMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnaecTBa W TOXAECTBEHHBIE TpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUS. PaBHOCHIIbHBIE
YpaBHEHUS U YpaBHEHUs-CIIeICTBUSA. HepaBeHCTBO, pelieHre HEPaBEHCTBA.

OcHOBHBIE METOJBI pEIICHUs LEeIbIX M JIpPOOHO-pallMOHATBHBIX YpPaBHEHHH M HEPaBEHCTB.
MHorowieHsl OT OJHOM MepeMeHHOH. JleneHne MHOrowieHa Ha MHOTOWwIeH ¢ octatkoMm. Teopema besy.
MHorouneHsl ¢ nenbiMu kodgdunuentamu. Teopema Buera.

[Ipeo6pa3oBaHus YMCIOBBIX BBIPAKEHHM, COIEPIKALINX CTENEHH U KOPHH.

Uppaumonansubie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATBHBIX YPABHEHHUIA.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IBI PEILICHUS ITOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IBI PEIICHHSI TOTApH(PMUUESCKUX ypaBHEHUH.

OcHoBHblE TpUroHOMeTpHuueckue Qopmynsl. [IpeoOpazoBaHNe TPUTOHOMETPUYECKUX BBIPAKECHHI.
PemeHne TpUroHOMETPUYECKUX YPAaBHEHUM.



Pemenue cucreMm IuMHENHBIX ypaBHEHUI. MaTpuia cuctemsl JUHEHHBIX ypaBHEHUI. Onpenennurens
MAaTpuIlbl 2X2, €ro TEOMETPUYECKUH CMBICI W CBOMCTBA, BBIUHUCICHUE €ro 3HAYCHHS, NPUMEHEHUE
OIIpEAETUTENS U1 PELIECHUS CUCTEMbI JUHEHHBIX ypaBHEHUH. PellleHne NpukiIagHbIX 3a1ad ¢ IOMOIIbIO
CUCTEMBbl JIMHEHHBIX YypaBHeHUU. VccienoBaHue NOCTPOEHHOM MOAENM C TMOMOLIBIO MaTpUl U
ONPEACIIUTENCH.

[TocTpoeHne MareMaTHueCKUX MOJEIEH peaJbHON CUTYalMH C MIOMOIIbIO YPABHEHUN U HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3aJad W 3a7ad M3 PazIMuYHBIX
obJacTelt HAyKW U PeasIbHOW KU3HH.

DOYyHKUMH U TPAaPUKHU

OyHKIUA, crnocodbl 3amanus GyHKUUH. B3anMmHO oOpatHbie (yHkmuu. Kommosuius QyHKIUH.
I'padux GpyHkmu. DnemMenTapHbie npeoOpa3oBaHus rpadukoB GyHKINH.

Ob6nacte ompezeneHuss U MHOXecTBO 3HaueHud ¢yHkuuu. Hymun dyskuun. I[Ipomexytku
3HakonoctossHCTBa. Y&€rHple U HeuérHble ¢QyHkiuu. Ilepumogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (GYHKIMH. MakcuMyMbl 1 MUHUMYMBbI QyHkuuu. Hanbomnpiiee u HauMeHblIee 3HAUYCHUS
(GyHKINU Ha TPOMEKYTKE.

Jluneitnas, KBajgpaTW4yHass W JpOOHO-TMHEHHAas (QYHKIUU. ODIEMEHTapHOE UCCIECIOBAaHUE U
MMOCTPOCHHE UX IPaQHUKOB.

CrenenHas pyHKIMs C HaTypaldbHBIM M LedbIM mokaszateneMm. EE cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHS N-0il cTeneHu Kak QyHKIUU OOpAaTHOM CTENEHU C HaTypalbHbIM IIOKa3aTEIIEM.

[TokazarenbHas u norapudmudeckas GyHKIMN, UX CBOMCTBa u rpaduku. Mcnons3oBaHue rpapukoB
(GyHKIWN 1715 pelIeHus] ypaBHEHHH.

TpuronomeTrpuyeckasi OKPYXHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKHX (DYHKUIMUNA YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalbHBIX IIpolleccaX W SBICHHUSX. [paduku peanbHBIX
3aBUCHMOCTEHN.

Havasna maTeMaTH4eCKOro aHaJmu3a

[TocnenoBarensHOCTH, CIOCOOBI 3a/IaHUS TOCTEA0BaTeIbHOCTEH. MeTo 1 MaTeMaTHYeCKOW UHIYKIIUH.
MOHOTOHHBIE U OTPaHUUYEHHBIE NTOCIEN0BATENbHOCTU. VIcTOpUS BOSHUKHOBEHHSI MAaTEMAaTUYECKOTO aHAJIN3a
KaK aHaju3a OECKOHEYHO MaJlbIX.

Apudmernueckass M reoMeTpuyeckas IMporpeccuu. beckoHe4HO yObIBarolas TreoMeTpudeckas
mporpeccusi. Cymma  OeCKOHEYHO  yOBbIBaromied reoMeTpudeckor mporpeccuu. JIMHEWHBIA U
SKCIIOHEHIMANBHBIM pocT. Yucno e. dopmyna CIOXKHBIX NMPOLEHTOB. Mcronb3oBaHWE NMPOTpPecCUU VIS
peLIeHus pealIbHbIX 3a]a4 PUKIIATHOTO XapaKTepa.

HenpepbiBHble pyHKIIMU U UX cBOMCTBA. ToUkM pa3pbiBa. ACUMNOTOTHI TpadukoB GyHkiui. CBoiicTBa
(GyHKIUI HENpephIBHBIX HAa OTpe3ke. MeTo MHTepBalloB JUIsl pellieHus HepaBeHCTB. [IpuMeHeHne cBONCTB
HeNpepbIBHBIX (DYHKIMHA AJIs pelIeHus 3a1ad.

[lepBast u BTOpas mpousBojHble QyHKIMH. OmnpenencHue, reOMETPUUYECKUN U (PU3NYECKUI CMBICT
MIPOM3BOIHON. YpaBHEHHE KacaTelbHOM K rpaduKy QyHKIIUH.

[IpousBonubie sneMeHTapHbIX (yHKUMNA. [Ipon3BoaHas CyMMbl, NPOU3BEACHMS, YACTHOTO H
KOMIIO3ULIMHU (PYHKIIUH.

MHoxkecTBa M JTIOTHKA

MHoOXxecTBO, Olepaluy HaJl MHOKECTBAMU U UX cBOMcTBa. Jlnarpammsl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O amnmnapara Jjisi ONHCAaHUSl peajbHBIX IMPOLIECCOB M SBJICHUH, MPU pPEUICHUH
3a7a4u U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenve, TeopeMa, CBOWCTBO MaTeMaTH4eckoro oOBEKTa, CIEACTBUE, JOKa3aTelIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHS.

11 KJIACC

Yucaa ¥ BHIYUCTIEHAS

Harypanbnaple u 1ensie uyucia. [IlpuMeHeHHME TPHU3HAKOB NETUMOCTH IIENBIX YHCEN, HauOOJbIINN
obmwmit nemutens (nanee — HOJl) u Hammenbiiee obmiee kpatHoe (manee — HOK), octatkoB mo Momyso,
anroputma EBkiuia amns pemeHus 3aad B HeJIbIX Ynciax.

KommiekcHpie umciia. AnreOpawdeckass W TPUTOHOMETpHYECKash (OPMBI 3amUCH KOMILJIEKCHOTO
grcna. Apudmernyeckue onepanuy ¢ KOMIUIEKCHBIMH uduciamu. M300pakeHue KOMIUIEKCHBIX YHCEN Ha



KoopAuHaTHOM 1utockocTH. @opmyna Myaspa. KopHu n-oif crenenu u3 KoMIiekcHoro uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEIN JUIsl pelieHus (PU3MUECKUX U T€OMETPUUECKUX 3ajau.

YpaBHeHHS H HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHUSL.
PaBHOCHIIbHBIE HEpABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHUI C MOMOIIbIO TPUTOHOMETPUYECKOW OKPYKHOCTH.
Pemienne TpuroHOMETpUYECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELICHUS TOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PELIEHUS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHHe ypaBHEHMH, CHUCTEM U HEPABEHCTB K PEIICHUI0O MAaTeMaTHMYECKUX 3aJad U 3a1ad U3
pa3IMyYHbIX 00JacCTel HayKH U peasibHOM JKU3HU, HHTEPIIPETALIUS [TOJIyUeHHBIX PEe3yJIbTaTOB.

DyHKIUH U rpaGuKu

I'paduk xommozuumu Qyskumii. ['eomerpuueckue o0pa3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIHNH, UX CBONCTBA U rpaUKu.

I'paduueckue MeTOIBI PEeLICHUS YpaBHEHHH M HEpaBeHCTB. | paduueckne METoAbl pelmeHus 3a1ad ¢
rnapameTpamH.

Wcnons3oBanne rpadukoB (QYHKOHMA IS WCCICAOBAHUS IPOIECCOB U 3aBHCUMOCTEH, KOTOPHIC
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Hayana maTreMaTH4eCKOro aHAJIM3A

[IpumeHenne TPOM3BOJHOW K UCCIEJOBAHMIO (PYHKUMA HA MOHOTOHHOCTH M OKCTPEMYMBI.
Haxosxienne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (DYHKIIMHM HA OTPE3KE.

[IpruMmeHeHre POU3BOAHON JUISl HAXOXKIACHUS HAWJIy4YIIEero pPELICHUs B NPUKIAAHBIX 3a1adax, s
oTpesieNIeHUs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJaHHOro (hOpMYIIoi WK IrpaduKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBooOpasHble 3JI€MEHTapHBIX (YHKIUH.
[IpaBuia Hax0X/1€HUS IEPBOOOPA3HBIX.

WnTterpan. ['eomerpuueckuii cMpica HHTerpaia. Borancinenue onpeaenéHHOro HHTerpaia no gopmyse
HreroTona-JleiGuuna.

[IpuMeHeHHne MHTErpaia JUis HaXOXKACHUS IJIOUIAeH IUIOCKUX (GUryp U 0ObEMOB I€OMETPHUECKUX
TeJ.

ITpumeps! pemennit AuddepeHnnanbHEIX ypaBHEHHH. MaTeMaTnyeckoe MOJICIUPOBAHUE PEaTbHbBIX
MIPOIIECCOB € MOMOIIBIO AU HEepeHIInaTBEHBIX YPaBHEHUMN.

INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3HUIINK O0YYaIOIIerocsi Kak aKTUBHOI'O M OTBETCTBEHHOI'O UJIEHA
poccHiickoro oOIIecTBa, MPEICTaBIEHHE O MaTeMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHMS PA3THUUYHBIX
CTPYKTYp, SIBJIEHUH, TMpolenyp TpakIaHCKOro obmiectBa (BBIOOpBI, OMPOCH M JPYroe), yMEHHe
B3aMMOJIEHCTBOBATh C COLIMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIMAMHU U Ha3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUHCKOM TpaXJAaHCKOW HMIEHTHYHOCTH, YBAXKEHHS K MPOHUIOMY U
HACTOAILEMY POCCUHCKON MaTEMATHKH, IEHHOCTHOE OTHOLIEHUE K JOCTH)KEHHUAM POCCUNCKUX MaTEMATHKOB
U POCCUMCKOM MaTEMaTUYECKOM LIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTHKEHHUN B IPYTMX HAyKax, TEXHOJIOTUSX,
chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHME MJYXOBHBIX LIEHHOCTEH poOCCHiicKOro Hapona, CcHOpPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAaHMs, 3TUYECKOIO IOBEIEHUS, CBA3AHHOIO C INPAKTHYECKUM IPUMEHEHHEM JOCTHIKEHUN HAyKu MU
JesTeIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIaZa B TOCTPOCHHUE YCTOWYMBOTO OyIyIIEero;



4) 3cTeTUYECKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOYAst SCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aaa4, pemeHHﬁ, paCCY)I(ILGHHfI, BOCIIPUUMYUBOCTh K MATCMATHUYCCKHM ACICKTaM pPAa3JIMYHbIX BHIO0B
UCKYCCTBA;

5) pusnveckoro BoCnuTAHMUS:

cOpPMUPOBAHHOCTh YMEHMsI MPHUMEHATh MaTeMaTU4YeCKHue 3HaHHs B MHTEpecax 370pOBOIO H
Oe3omacHoro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (340pOBOE MHTAHHE,
cOanmaHCUpPOBAaHHBIA PEXUM 3aHITUA W OTIbIXa, peryispHas (u3uveckas aKTHUBHOCTB), (QHU3MYECKoe
COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-OSI[OpOBI/ITeJIBHOfI JACATCIBbHOCTBIO,

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOWs, HWHTEpEeC K pPa3InYHBIM cdepam
npodeccuoHaNbHOM AESITETbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu U pean30BEIBaTh COOCTBEHHBIE KU3HEHHBIC TUTAHBI, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOPA30BaHHUIO HA MPOTSKEHUM BCEH >KU3HH,
TFOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B PCHICHUH ITPAKTUUCCKUX 3a1a4q MaTeMaTUYECKOU HaIIpaBJICHHOCTH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

C(bOpMI/IpOBaHHOCTI) SKOJIOTUUECKOU KYJbTYpPbl, IMOHMUMAHUC BJIIHAHHA COLUAIBHO-3KOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COIMAIbHON cpeAbl, OCO3HAaHHWE TI00aJIbHOTO XapakTepa
3KOJIOTHUYCCKUX HpO6HeM, OopueHTauusa Ha NPUMCHCHUC MATCMATHYCCKHUX 3HAaHUU IJid pelICHHA 3a1a4 B
o0yacTu OKpYy)Karollel Cpelbl, TUIAHUPOBAHME MOCTYIKOB M OIICHKM MX BO3MOKHBIX MOCIEACTBUN Jis
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHON MPAKTUKHU, TOHHMMaHUE MAaTeMaTH4YeCKOW HAyKH Kak c(epbl YelOBEUYECKOW AESITeTbHOCTH,
J3TANOB €€ PasBUTHA W 3HAYUMOCTH [IJId PA3BUTHUA LOUBWIM3alWM, OBJIAACHHUC S3BIKOM MATCMATHUKU H
MaTeMaTUYeCKOW KyJIbTYpOHl Kak CpeICTBOM IO3HAHHUS MHUpPA, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEPCAJbHbIE YUeOHbIE NeCTBUS

ba3oBble JJornueckue geMcTBUA:

— BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOUICHUN MEXKAY NOHATUSAMU, (HOPMYTUPOBATH OINPEICICHUS TOHITHI, YCTaHABIWBATH
CYUIECTBEHHBI TMpHU3HAK Kilaccu(UKAIMKM, OCHOBAHHS N OOOOIIEHHWS U CPaBHEHUS, KPUTEPHUH
MPOBOJMMOI0 aHAJIN3a;

- BOCIIPUHUMATh, (HOpPMYIHpOBaTH U MPeoOpa3oBBIBATH CYXACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

— BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM TPOTHUBOpEUYHs B (akTax,
JAHHBIX, HAOMIONCHUSIX W YTBEPXKICHUSIX, Tpejaratb KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUN;

- JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYeHU N, YMO3aKIIOUECHHI 110 aHAJIOTHH;

— MPOBOJIUTH CAMOCTOSITEILHO J10KAa3aTENbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY>KJICHHSI ¥ BBIBO/IBI;

- BBIOMpATh CMOCO0 pemieHus y4eOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HANOOJIEE TOIXOAIINN ¢ YIETOM CaMOCTOSITEIIBHO BBIZICIICHHBIX KPUTEPHER).

ba3oBble ucciegoBareabckue JeHCTBHUA:

- WCIIOIh30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUN HHCTPYMEHT TO3HAHUsS, (GOPMYIHPOBATH
BOIPOCHI, (PUKCHPYIOUTME TPOTUBOpEYHE, MpoOIeMy, YCTaHABIWBATh MCKOMOE W JIaHHOE, (OpMHPOBATH
TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;

- MPOBOJUTHh  CAMOCTOATENIbHO  CIUIAHUPOBAHHBIA  SKCIEPUMEHT,  HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SIBJICHUS, MPOIIECCa, BBISIBICHUIO 3aBHCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSMH, MPOIIECCAMU;



- CaMOCTOSITENTLHO (POopMyTHpPOBaTH OOOOIIEHHUS W BBIBOJBI MO Pe3yiabTaTaM IPOBEIEHHOTO
HAONIIOJIEHUsI, WCCIEAOBAaHUS, OIICHUBATh JOCTOBEPHOCTh TIOMYYEHHBIX pE3YyJIbTaTOB, BBIBOJOB H
000011ICHMI;

- MIPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, & TAKIKE BBIIBUTATh MPEIOIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmanmeii:

- BBISBJIATH eUINUTH MHOOPMALIUU, JAHHBIX, HEOOXOJIUMBIX JIJIi OTBETAa HA BOMPOC M JUIS
pelIeHUs 3a/1a4H;

- BbIOMpaTh  HMH(OpPMALMIO W3  UCTOYHUKOB  Pa3jMYHbIX  THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh K MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUNIHBIX BUIOB U ()OPM MIPEICTABICHHUS,

- CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (HopMax, WILIIOCTPUPOBATD
rpauvecKu;

- OIICHUBATh HAAEKHOCTh MH(DOPMAIIMU IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

KoMMyHHKaTHBHBIEC yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA
Oo0menue:

- BOCIIPUHMMATh U (HOPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUM C YCIOBHSAMU M LEISIMU
00111eHus, SICHO, TOYHO, IPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
IMMOsACHCHUA 110 X004y PCIICHUA 3ada4u, KOMMCHTHUPOBATDH HOqueHHBIfI PE3YbTAaT,

- B Xo0Jie¢ OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMoil TeMbl, MpPOOJIEMBI,
pemaeMoi 3a1a4M, BbICKa3bIBaTh UJIEU, HALIEJICHHBIE HA IMOUCK PELICHHUs, CONOCTABIATh CBOU CYXKACHUS C
CYXJCHUSIMU JIPYTMX YYaCTHUKOB AMAora, OOHapyKUBaTh pa3jiMyuue U CXOACTBO MO3UIUI, B KOPPEKTHON
dopme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS;

- MNpCACTABIATE PE3YyJIbTAaThl PCUHICHUA 3aJadd, OSKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMar BBICTYIUIEHHS € YYETOM 3ajad NpPE3eHTalud U O0coOeHHOCTel
ayIUTOPHH.

PeryasiTuBHbIe yHHBepcaabHble y4eOHbIe AelicTBUSA

Camoopranu3anmusi:

- COCTABJIATh IUIAH, AJITOPUTM peIIeHHs 33aJayd, BBIOMpATh CIOCOO peHIeHus ¢ y4&ToM
UMEIOIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPHAHTHI
pelieHuii ¢ yaéToM HOBOM MH(pOpMaIUK.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTEJIEKT:

- BJIaJIETh HABBIKAMH MTO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICIMTENBHBIX NPOLECCOB, UX PE3YJIbTATOB, BIA/IETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca
W pe3ysibTaTa peuIeHus MaTeMaTHIECKOW 3a]1auu;

- NPEIBUIECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPH pELIEHWU 3a/laud, BHOCHTH
KOPPEKTHBHI B JCATEIBHOCTh HA OCHOBE HOBBIX 00OCTOSITEIbCTB, JAHHBIX, HAACHHBIX OLUIMOOK, BBISIBIEHHBIX
TPYIHOCTEN;

- OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIHU U YCIOBHUSIM, OOBACHATh MPUYMUHBI TOCTUKECHUS
WIA HEJOCTIKEHUS DPEe3yJIbTaTOB JEATENIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLIEHKY HpUOOpPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

- MOHWMAaTh W WCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUAYAILHOW PaOOTHI TpH
pemeHnH Y4eOHBIX 3a/1a4, NMPUHUMATH IeJlb COBMECTHOW JEsTEeIhHOCTH, IIAHWPOBATh OPTraHU3AINI0
COBMECTHOH paboTbl, paclpenensTh BHUAbI paldoT, IOroBapuBaThcs, OOCYXIaTh IMPOLECC U pe3yabTar
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

- y4acTBOBaTh B TPYIMOBBIX (opmax paboThl (0OCykaeHus, 0OMEH MHEHHUI, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMHU
KOMaH/Ipl, OLICHUBaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHSIM, cHOPMYIUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJbBTATbBI



K xonmy obydenus B 10 kiacce oOy4aromuiicss MOIYYUT CIETYIOUINE MPEAMETHBIE PE3YyIbTaThl 10
OTAEJIbHBIM TEMaM pabouell IporpaMMel yueOHOro Kypca «Anredpa v Hadyajga MaTEMaTHYECKOTO aHAINU3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEpUPOBaTh MOHATHUAMHU: DPALMOHAIBHOE YHUCIIO, OECKOHEYHas IepUoAnYecKas IpoOb,
IIPOLIEHTHI, HMPPAMOHAIbHOE YHCIO, MHOXECTBA PALUUOHAIBHBIX M JIEHCTBUTENBHBIX YMCET, MOAYJb
JNEUCTBUTEIBLHOIO YUCIIA;

MPUMEHATH APOOU U MPOLEHTHI IS PEUICHUs MPUKIATHBIX 3a7ad U3 PA3IUYHBIX OTpaciieil 3HaHUH U
peabHOM KU3HH;

MPUMEHATh NPUOIMKEHHBIE BBIYMCICHHS, MPABWIA OKPYIJICHUS, NPUKUIKY M OICHKY pe3ylbTara
BBIYMCIICHHI;

CBOOO/IHO OIIEpUPOBATh IOHATHEM: CTENEHb C LEJIbIM IOKA3aTENIEM, MCIOJb30BaTh MOAXOSALIYIO
(bopMy 3anucH JeUCTBUTENbHBIX YMCEN Il PEIICHUsI TPAKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPAIbHOM CTECHH;

CBOOO/JHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeleM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, IECATHIHBIC U HATypalbHbIE JIOTapu(MBI;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIIOBOIO apryMEHTa;

OIIepUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YHCIOBOT'O apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOZIHO ONIEpUPOBATH MOHATUSAMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIC
YPaBHEHUS U ypaBHEHUA-CIIECACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATh PA3JIMYHBIE METOABl PEIICHHs PAlMOHAIBHBIX M JPOOHO-pAllMOHAIBHBIX ypPaBHEHUH,
IIPUMEHSTHh METOJI UHTEPBAJIOB JUIsl PEIICHNs HEPABEHCTB;

CcBOOOJHO ONEpUpOBaTh MOHATUSIMU: MHOTOUWIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C LIEJIbIMU
KO3 pULIHMEHTaMH, KOPHU MHOTOWIEHA, MPUMEHSTH JIeJI€HUE MHOIOWJieHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3anay;

CBOOOJHO OIEpPUPOBATH TMOHATHSMU: CHCT€Ma JIMHEWHBIX YpaBHEHHW, MaTpulla, OIpeleNuTellb
MaTpullbl 2 X 2 M €ro reoMEeTpUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA OIpeaenuTens 2 X 2 id
BBIUHCJICHUSI €T0 3HAYECHMS, NPUMEHATH ONPEACIUTENN JUIsl PEUICHUs CUCTEMbl JIMHEHHBIX ypaBHEHUH,
MOJIETIMPOBaTh pealibHble CHUTYyallMd C I[OMOULIbI0 CHUCTEMBbl JIMHEHHBIX YpaBHEHUH, HCCIIENOBATh
IIOCTPOECHHBIE MOJIENIN C TIOMOILBIO MATPUL] U ONPEAEIINTENEH, UHTEPIIPETUPOBATH ITOJY4EHHBIN pe3yJIbTarT;

HCII0JIb30BaTh CBOMCTBA IEHCTBUI C KOPHSAMU /1715l MpeoOpa30BaHUs BhIPAKEHUI;

BBIMOJIHATE NPeoOpa30BaHUsl UUCIOBBIX BBIPAKEHUM, COJEPXKALIMX CTENEHH C PpalOHAIBHBIM
[IOKa3aTeleM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB 1JIs MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIpAXKEHUH;

CBOOO/ZIHO ONEpPUpPOBaTh MOHATHSAMH: HPpPALMOHAIbHBIE, IIOKa3aTelbHbIE U JIOTapU(pMUUYECKHE
YPaBHEHUs, HAXOAWUTh UX PEIIECHUS C IOMOILBIO PAaBHOCHIIBHBIX IEPEXOJ0B WM OCYLIECTBIISSI MPOBEPKY
KOpHEH;

INPUMEHSATh OCHOBHBIE TPUTOHOMETpUUYECKUE (OpMYIBl Ui MpeoOpa3oBaHUsl TPUTOHOMETPHUYECKUX
BBIPA)KCHMUII;

CBOOOJHO OIEpPHUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTh HE0O0XOAUMBIE
(GbopMyIIbI [l pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJICIMPOBaTh pealibHble CHUTYyallud Ha S3bIKE aireOphl, COCTAaBJIATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA 110 YCJOBHIO 3aJauyd, HCCIENOBAaTh MOCTPOEHHBIE MOJETM C HCIOJIb30BAaHUEM armapaTa
anreOpsl.

DyHKIUM U TPaQUKH:

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3a1aHus (YHKIMHU, B3aUMHO OOpaTHBIE
byHKIMHM, KOMIIO3ulus GYHKIUHN, rpa@uk GYHKIUH, BHITOIHATE JIEMEHTapHbIe MpeoOpa3oBaHus rpa@uKoB
G yHKIH;

CBOOOJHO ONEPUPOBATh MOHATUAMU: 00JIACTh ONPENIETIECHUS U MHOXKECTBO 3HAUY€HUHM (PYyHKIMH, HYJIN
(GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OINEpPHUPOBATh MOHATUAMU: UYETHBIE U HEUETHbIE (DYHKIMM, MEPHOAMUYECKUE (DYHKIMH,
MPOMEKYTKH MOHOTOHHOCTH (PYHKITMHM, MAaKCUMyMbl 1 MUHHUMYMbI ()YHKLIMH, HauOOJIbIIIee U HAaUMEHbILIEEe
3Ha4YeHUE PYHKLIUHU HA IPOMEKYTKE;



CBOOOJHO ONEpPHPOBATH MOHATHSAMM: CTEMEHHAs (YHKLHUS C HATypaJIbHBIM U IIENIBIM IOKa3aTeseM,
rpaguK CTEeNneHHON (YHKLIUU C HAaTypajdbHBIM M LIEJNbIM IIOKa3aTesleM, rpaduK KOpHsS N-Oi CTENEHH Kak
¢byHKIMK 0OpaTHOMN CTENEHH C HATYpaIbHBIM MTOKa3aTeleM;

ONEpPUPOBATh TMOHATHSAMMU: JIMHEHHas, KBaJIpaTU4Has M JpOOHO-IMHEHHas (YHKUMHU, BBIIOJIHATH
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: IOKa3aTelbHas U Jorapudmuyeckas GyHKLIUHU, UX CBOHCTBA U
rpad UKy, UCIOIB30BATh UX TPApUKH U PELIICHUS yPaBHEHUH;

CBOOOJHO  ONEpUPOBaTb  IOHATHSAMM:  TPUTOHOMETPUYECKAs  OKPY)KHOCTb,  OIpEAEICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpapuku (QYyHKIMH [UId MCCIe0BaHMs IPOLECCOB M 3aBUCUMOCTEH IpU pEIICHUU
3aad U3 JPYrux Y4eOHBIX MPEIMETOB M PeajbHON KM3HHU, BBIpaXaTb (OPMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU;

Havyana maTeMaTH4eCcKOro aHajam3a:

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: apudMeTHUecKass U reoMeTpudecKas Mporpeccus, 0eCKOHEUHO
yOBIBaroImasi reoMeTpuyecKasi MPOrPecCHsi, JTMHEHHBIH M SKCHOHEHIMAIBHBIA pOCT, (GOopMylia CIIOKHBIX
IIPOLIEHTOB, UMETh IPEJCTABJIICHNE O KOHCTAHTE;

HCI0JIb30BaTh IPOIPECCUU JIJISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO ONEpUPOBATh NOHATUSAMMU: IOCIEOBATEIBHOCTD, CIOCOOBI 3a/JaHHsI IIOCIE0BATEIbHOCTEH,
MOHOTOHHBIE U OIPAaHUYEHHBIE MOCIEA0BATEIbHOCTH, NOHUMATh OCHOBBI 3apOXKJIECHUS MAaTeMaTHYECKOrO
aHaJIM3a KaK aHajau3a OECKOHEYHO MaJblX;

CBOOOJHO OTEPUPOBATH MOHATHUSMHU: HEMPEpbIBHbIE (YHKINH, TOYKH pa3pbiBa rpaduka (QyHKIHH,
aCHUMMTOTHI rpaduka PyHKINH;

CBOOOJHO ONEpUpPOBATh IMOHATHEM: (YHKIHS, HENpepbIBHAS Ha OTPE3Ke, NMPUMEHATh CBOWMCTBA
HenpepbIBHBIX (DYHKIMIA 1J1s1 peleHus 3a1ay;

CBOOOJHO OIEPHUPOBATH TMOHATHSAMHU: TIEpBasi M BTOpas MPOW3BOAHBIC (YHKIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUHCIIATh IMPOU3BOJHBIE CYMMBbI, MPOU3BEAEHUS, YaCTHOTO U KOMITO3UIMHU ABYX (YHKIIMH, 3HAThH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (QYHKILUH;

HCII0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a]1a4.

MHoKecTBa H JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpAILlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUlsl ONMCAHUs PEalbHBIX IIPOLIECCOB U SIBICHUM,
IIPU pELICHNH 33]a4 U3 IPYTUX y4eOHbIX MPEAMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: OIpeJiesIeHHe, TeopeMa, YpaBHEHHE-CIIEACTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00BbEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

K xoHiy obydenus B 11 kiacce o0y4aromuiicss MOJIYYUT CIEIYIOUINE MPEIMETHbIE Pe3yJbTaThl MO
OTJIENbHBIM TeMaM paboueil MporpaMMbl y4eOHOTo Kypca «Anredpa u Hauajla MaTeMaTHYeCKOTO aHATH3a»:

Yuciia ¥ BbIYUCICHUSA:

cBOOO/IHO ONEPUPOBATH MOHITUSIMU: HATypaIbHOE U 1I€JI0€ YMCII0, MHOYKECTBA HATYPAJIbHBIX U LENbIX
4lCell, UCIOJIb30BaTh NMpu3Haku aAenumoctu nenslx uuces, HOJ[ n HOK HaTypasibHBIX uncen AJis pelieHus
3aJ1a4, IPUMEHSTh aaroput™ EBkinuaa;

CBOOOJHO ONEpUpPOBaTh IOHATHEM OCTaTKa IO MOJYJIO, 3alUCBhIBaTh HATypalbHblEe YHUCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpUpPOBATh MOHATHAMM: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEIl,
MPEJICTaBIATh KOMIUIEKCHBIE YHCia B airedpandeckodl U TPUTOHOMETpHUYECKOH (opMe, BBIMOIHSATH
apupMeTHYeCKre orepaly ¢ HUIMU U H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO ONEpUPOBaTh NOHATHSAMH: HppalMOHAIbHBIC, IIOKa3aTelbHbIE M Jorapudmuyeckue
HEPABEHCTBA, HAXOAUTh UX PELICHMS C TOMOILIBIO0 PABHOCUIIBHBIX IIEPEXOO0B;

OCYILIECTBIISATH OTOOP KOPHEH NMPH peIieHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPUMEHATh HEOOXOAMMBIE
(bopMyIIBI UTsl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH TOHATHSAMM: CHCTEMa M COBOKYIHOCTh YpaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI M CHCTEMBI-CICICTBHSA, HAXOAWThb PELICHUS CHCTEMBl M COBOKYITHOCTEH
panMoHaNBHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHBIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;



pemars panuoHabHbIE, HppalOHAIIbHBIE, II0Ka3aTeNbHbIE, norapupMUUEcKue "
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA, COACPIKAILNE MOYJIN U TIapaMETPBI;

OPUMEHATh Tpaduueckrue METOIbl Ul pEIIeHUS ypaBHEHHWH W HEpPaBEHCTB, a TaKXkKe 3a1ad c
napaMmeTpamy;

MOJIEIMPOBATh pPEAJbHBIE CUTYallUM Ha A3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI II0 YCIOBHIO 3a/layd, MCCIEAO0BATH MOCTPOECHHBIE MOZCIN C HCIIOJIb30BAHUEM
ammapara anre0pbl, HHTEpIPETHPOBATh MOJYYESHHBIA PE3yNIbTaT.

DOYyHKUUH U TPaPuKu:

CTpOUTH TpapUKH KOMIO3MLIMHU (PYHKIUI C MOMOIIBIO 3JIEMEHTAPHOTO HCCIIEIOBAHUS M CBOWMCTB
KOMIIO3ULIUH JIBYX (YHKLHUH;

CTPOUTH TEOMETpUYECKHE 00pa3bl YpaBHEHUH 1 HEPABEHCTB HA KOOPIMHATHOM TIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMMT;

NPUMEHATH (PYHKIMH JUI1 MOJCTUPOBAHMS U UCCIIEIOBAHUS PEANBbHBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

WCIIOJIB30BATh MPOU3BOJHYIO JIJISl HCCIIEI0BAHUS (PYHKIIMKM HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXO/UTh HauOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIMK HENPEPHIBHOW Ha OTPE3KE;

HCIO0JIb30BaTh MPOU3BOJHYIO Ul HAXOXK/IEHUS HAaWJIy4IIEro PeUleHHs] B NMPUKIAJHBIX, B TOM YUCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aJadax, s ONPENENICHHS CKOPOCTH M YCKOPEHMsI Ipolecca, 3aJaHHOIo
dbopMyIoi mwiu rpaduKoMm;

CBOOOJHO OIEpUPOBaTh MOHATUSAMHU: MEpBOOOpa3Has, ONpPEACHEHHbIM HWHTErpan, HaxOJUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMIA M BBIYUCIATH HHTErpa 1o opmyine Herorona-JleitOnmma;

HaXO/UTh IUIOLIA/IU INIOCKUX GUTYp U 00BEMBI TEJ ¢ IOMOILBIO HHTErpaa;

MMETh IPEACTABICHME O MaTeMaTU4eCKOM MOJCIMPOBAHMM Ha IIPUMEPE  COCTaBJICHUSA
g depeHInaIbHbIX YPaBHEHHI;

pemaTh MPUKIaTHbIE 331a4l, B TOM YUCIE COLUAITBHO-YKOHOMUYECKOTO M (PH3MUECKOT0 XapaKTepa,
CpEIACTBaMHU MaTEMaTUYECKOrO aHAIN3a.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Nt KounyecTBO 4acoB

Kour  Ilpak  ODJeKTpOHHbIE
n HaumenoBanue pa3iesioB U TemM PoJIb THYEC (undpossbie)
/' nporpammpl Bcero  HbIe KHe o0pa3oBarte/ibHbIE
I paGor pabdor  pecypchbl

bl bl

®I'YC Mos mikona

https://lib.myschool.edu
ru/market?filters=%22s
24 1 ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

MHO0eCTBO JIEHCTBUTEIIHLHBIX YHCEII.
Mmuorounensl. PaninonansHble ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI THHEHHBIX
yYpaBHEHUN

®OI'YC Mos mikoia
https://lib.myschool.edu
ru/market?filters=%22s
12 1 ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

Oyaknuu 1 rpadukn. CterneHHas
(GYHKIHS C LIEeTBIM TTOKa3aTeIeM

OI'IC Mog mkoma
15 1 https://lib.myschool.edu
.ru/market?filters=%22s

Apudmerndeckuii KOpeHb N-0l CTENEHHU.
HppaunroHanbHble ypaBHEHUS




[ToxazarenbHast pynkuus. [lokazarenbHbie
ypaBHEHUS

Jlorapudmuueckas GyHKIIUSA.
Jlorapugmmuyueckue ypaBHEHHS

10

18

ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®I'MC Mos mkoiia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

OI'MC Mos mikoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

TpUroHOMETPUYECKUE BBIPAKEHUS U
ypaBHEHUS

22

OI'NC Mos mikoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

[TocnenoBaTenbHOCTH U IPOIPECCUU

10

OI'NC Mos mikoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

HenpepriBable pynkiuu. [IpousBoanas

20

®OI'NC Mos mikoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

[ToBTOpenme, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10

®OI'MIC Mos mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

11 KUIIACC

N

n
/

I

HanmeHoBaHMe pa3ie/ioB U TeM
MPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHT
poJb
HbIE

Ipax
THYE
cKHe

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypcebl




padoTt
bl

pado
ThI

HccnenoBanue GyHKIHIA ¢ TOMOIIBIO
MIPOU3BOIHOMN

22

®OI'NC Mos mkomaa
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2211%22

[TepBooOpa3Has u uHTErpa

['paduku TPUrOHOMETPUUECKUX (PYHKIIH.

TpI/IFOHOMeTpI/I‘ICCKI/IC HCPaAaBCHCTBA
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[ToBTOpenwue, 0600mIEeHNE,
cucTeMaTu3anus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 136 10 0

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPHUS»

IHOACHUTEJIBHAA 3AIIMCKA

I'eomerpust sBIIsIETCS OMHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpelHEro o0miero o0pa3oBaHusl, TaK KakK
obecreyrBaeT BO3MOXKHOCTh M3YyYEHMs AMCLUIUIMH €CTECTBEHHO-HAyYHOM HAIpPaBICHHOCTH M IPEAMETOB
TYMaHHUTapHOTO IUKIIA. [I0CKONBKY JOTrHYECKOe MBIIUICHNE, (POPMUPYEMOE TPU U3YUEHH U O0yUJarOIIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IIPU J0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LIENOYKH JIOTUYECKUX
YTBEPKACHUM IpU pPEIIEHUH TEeOMETPUYECKUX 3aJady, YMEHHUE BBIIBUIaTb U OIPOBEPIaTh TIUIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PELIEHUM 3a7a4 €CTECTBEHHO-HAy4YHOIO LUKJIA, B YacCTHOCTH
(bu3UYeCKUX 3a7a4.

Ilenp ocBoeHMst mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriayOnE€HHOM YpPOBHE — pa3BUTHE
UHIUBUAYAIBHBIX CIIOCOOHOCTEH OOyyaroumxcs MpU U3YYEHHM TEOMETPHM, KaK COCTaBJISIOIIEH
npeaMeTHoi obOnactu «MaremaTtuka U MH(popMaTHKa» yepe3 oOecreueHue BO3MOKHOCTH NMPHOOpETeHUs U
UCIOJIb30BaHUs Oojiee TIIyOOKHX TeOMETPUYECKHX 3HAHUM M JEHCTBHM, CHEHU(PUUHBIX T'€OMETPUHU, U
HEOOXOAUMBIX JUIsl YCIIEHUIHOTO NPO(EeCcCHOHANBHOTO 00pa3oBaHUs, CBS3aHHOIO C HCIHOJIb30BAHUEM
MaTEeMaTHKHU.

[IpuopuTeTHBIMM 3a7ayaMM Kypca T'€OMETpPUH Ha YIIyOJIEHHOM YpOBHE, DPACHIMPSIONIMMU U
YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

pacuipeHue IMpeJICTaBIeHUs O TEOMETPUM KaK 4YacTH MHPOBOM KyJIbTYpbl M (popMHpOBaHHE
OCO3HaHUS B3aUMOCBSI3U T'€OMETPHUH C OKPYKAOIIUM MUPOM;

(dbopMHpoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaXHEHIIMX MaTeMaTHYeCKUX
MOJEINIAX, IO3BOJSIIOIIMX ONHUCHIBATH M MW3y4aThb pAa3HbIE SBICHUSA OKPYKAIOIIETO MHUpa, 3HAHHE
MOHATUIHOTO amnmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTo Kypca reoMeTpHH;

¢bopMUpOBaHHE YMEHHMsI BIAJETh OCHOBHBIMU TMOHATHUSMU O IPOCTPAHCTBEHHBIX (Urypax M uX
OCHOBHBIMH CBOWCTBaMHM, 3HaHUE TEOpeM, (OpMYI U yMEHUE UX MPUMEHATh, YMEHUS JJOKa3bIBaTh TEOPEMBI
Y HaXOJMUTb HECTaHIAapPTHbBIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHNE YMEHUS paclio3HaBaTh HA YEPTEKaAX, MOAETSIX U B pEAIbHOM MUPE MHOTOTPaHHHUKH U
TeJa BpallleH!s, KOHCTPYHPOBATh T€OMETPUUECKHE MOJEIIH;

(dbopMHpoBaHKE MOHUMAHHS BO3MOKHOCTH aKCHOMAaTUYECKOTO IOCTPOCHUS MaTEMaTUYECKUX TEOPHIA,
(dbopMHpOBaHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPH MIPOBEIEHUH PACCYKICHUII;

¢dbopMHpoBaHHE yMEHHS BIIAJETh METOAAMHU J0KA3aTeNbCTB M AITOPUTMOB PELICHHs, YMEHHUS HUX
MIPUMEHATH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS B XOJI€ PEICHUSI CTEPEOMETPUUECKUX 3a7a4d U 3a7a4
C TMPaKTHYECKUM COJEpKaHHEeM, (OPMHUPOBAHUE MPEICTABICHHUS O HEOOXOAMMOCTH JIOKA3aTeNbCTB IPH
O0OCHOBAaHMU MaTeMaTHYECKUX YTBEPKICHUH U PpOJM aKCHOMAaTHKM B IPOBEACHUU JE€AyKTHUBHBIX
pacCyXIeHUH;

pa3sBUTHE U COBEPILIEHCTBOBAHME HMHTEIUIEKTYAJbHBIX M TBOPYECKMX CIOCOOHOCTEH OOydarommxcs,
[I03HABATEIbHOM AKTUBHOCTH, MCCIEI0BAaTEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUIEHUS, HWHTEpeca K
U3Y4YECHHIO T€OMETPHH;

¢dopmupoBanre (YHKIMOHATIHHOH TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: YMEHHS DPAclo3HaBaTh
IIPOSIBJIEHUS] TEOMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B pEANIbHBIX )KU3HEHHBIX CUTYalLUsAX




U TpU M3YyYCHUH JAPYTrUX Y4eOHBIX NPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJEJINPOBAHNUS PEaJIbHbIX CUTYallui, NCCIEA0BAHUS TOCTPOECHHBIX MOJIENEH, MHTEPIPETALNN MTOTYyYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMU COJIEpKaTEIBHBIMU JIMHUSAMHU yueOHOro Kypca «'eomerpusi» B 10—11 kiaccax sBisitoTCS:
«IIpsAMBbIE U IIJIOCKOCTH B IIPOCTPAHCTBE», «MHOTrOrpaHHuKn», «Tena BpameHus», « BEKTOpbl 1 KOOpAUHATHI
B IIPOCTPAHCTBE, «/IBM>KEHUS B TPOCTPAHCTBEY.

Chopmynupoannoe Bo PI'OC COO tpeboBaHnE «yMETh OMIEPUPOBATH MOHATHUAMMIY, PEIEBAHTHBIMU
reoMeTpuu Ha yriyonéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHTCA KO BCEM COZEpKaTebHBIM
JUHUAM Y4eOHOrO Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHMH pachpeiessieTcss He TOJBKO 110
COJIEpKaTEeNIbHBIM JIMHUSIM, HO U 1o rojam oOydenus. CoxaepkaHue oOpa3oBaHMs, COOTBETCTBYIOIEE
IIpeIMETHBIM pe3ysbTaraM ocBoeHuss denepanbHOl pabodell MporpaMMbl, paclpeneia€HHBIM 0 TOoAaM
oOyueHus, CTPYKTYpUPOBaHO TakKUM 00OpazoM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIIMAILHBIM BOIIPOCAM
oOyyaromuecsi oOpalaiiuch HEOJHOKPATHO. DTO TO3BOJISIET OPraHU30BAaTh OBJIAZCHUE T'€OMETPHUECKUMHU
MOHATUSIMM M HABbIKAMHU  [IOCIIEJOBATE€IBLHO M  IOCTYNATEIbHO, C COOJIIOJIGHHEM IPHUHIMUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHHs BKJIIOYaTh B OOLIYI0 CHUCTEMY T'€OMETPHUYECKUX IPEICTaBICHUM
oOyuaroluxcsi, pacmupsis U yrayossis e€, o0pa3ys IpO4YHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

CO03/1aTh YCJIOBUSA s AuddepeHnnanuu 00y4eHusl, MOCTPOSHUS HHANBUAYAIbHBIX 00pa30BaTeIbHBIX
nporpamMmM, o0OecneuuTh YriyOnEHHOE H3yYeHHE TEOMETPHH KaK COCTaBISIOIIEH y4deOHOro mpeamMera
«MaremaTtuka;

[IOArOTOBUTH OOYYaIOLIUXCSl K MPOJOJDKEHUIO M3YYEHUS MAaTeMaTUKU ¢ Y4€ToM BblOOpa Oyaylieit
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MEKy OOLIUM U MPOQecCUOHATBHBIM 00pa30BaHUEM.

Ha m3ydenue yuebHOro Kypca «l'eomerpus» Ha yriayOonéHHoM ypoBHe oTBoautcs 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).
COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsTHE 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOILMECs, IapajlUIeIbHBIE W
CKpemuBaromuecs npsMbele. lIpu3sHaku ckpemmBaromuxcss NOpsMbIX. [lapamienbHOCTh HpSAMBIX H
IIJIOCKOCTEM B MPOCTPAHCTBE: MapaJIJICNIbHBIE IPSAMBIE B IPOCTPAHCTBE, MAPAIICIBHOCTh TPEX MPSAMBIX,
NapajuleIbHOCTh MpPsIMOM M IIOcKocTU. llapamienbHOoe M LIEHTpaJlbHOE MPOEKTHPOBAHHUE, M300paKeHHe
¢uryp. OCHOBHBIE CBOMCTBa NapaJljIeNbHOIO TNMPOEKTHpOBaHMs. M300paxeHue ¢uryp B mapauienbHOM
MPOCKIMU. YTJIBl C COHANPAaBICHHBIMA CTOPOHAMH, YroJl MEXAYy MpSIMbIMH B IPOCTPAHCTBE.
[TapajylenbHOCTh  IUIOCKOCTEH: IapaJulelbHBIE IUIOCKOCTH, CBOWMCTBA IApPAJUICIBHBIX  IUIOCKOCTEH.
[Ipocreiiimue mpocTpaHCTBEHHbIE (QUIyphl Ha IIJIOCKOCTH: TeTpajap, Mapajljiesienumes], MOCTPOeHHE
CCUYCHMUIA.

[lepneHUKyYISAPHOCTD MPSAMOM M IUIOCKOCTHU: NMEPHEHIUKYISIPHBIE TIPSIMBbIE B MIPOCTPAHCTBE, MPSMbIE
NapajuleIbHbIE U MEPICHIUKYISPHBIE K IIJIOCKOCTH, MPU3HAK IEPIEHIUKYISIPHOCTH NPSAMON U IIJIOCKOCTH,
TeopemMa O MPSAMOM MEePHEHIUKYISPHONW TUIOCKOCTH. OpTOrOHaNbHOE MpoeKkTupoBanue. Ilepnenaukymsap u
HAKJIOHHBIE: PaCCTOSTHUE OT TOUKHU JI0 TUIOCKOCTH, PACCTOSIHHUE OT IMPSMOM 10 IUIOCKOCTH, MPOEKIUs (PUTYPBI
Ha IUIOCKOCTb. [leprneHauKyaspHOCTh IUIOCKOCTEW: MPU3HAK MEPHNEHAUKYISIPHOCTH JBYX IIJIOCKOCTEM.
TeopeMa 0 TpEX nepHEeHAUKYIIApaX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY MNPSAMON M TJIOCKOCTBIO, JBYTPAHHBIA Yroj, JUHEWHBIN Yro
IBYTpaHHOro yria. TpéXrpaHHbIil 1 MHOrOrpaHHble yribl. CBOMCTBA IJIOCKUX YIVIOB MHOI'OIPAHHOTO yIJa.
CBolicTBa IUIOCKMX M ABYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YyIJIA.

MHororpaHHMKH

Bunsl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusma, npsmas u
HAKJIOHHass TMPU3MBI, OOKOBask M TOJHAs MOBEPXHOCTh MNpuU3Mbl. Ilapamnenenurien, MpsIMOYrOIbHBIN
napajulesienuIen U ero cBoicrra. Kparyaiiime myTd Ha MOBEPXHOCTH MHOTOrpaHHHKA. Teopema Diinepa.
[IpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-yronpHas nupamujia, NpaBUIIbHAs U yceUEHHAS



nupamuibl. CBoiicTBa pédep M OOKOBBIX TpaHEd MpaBHIIbHOW MHpamujbl. [IpaBuiIbHBIE MHOTOIpaHHHUKH:
IIpaBWIbHAs TpU3Ma M IpPaBWIbHAs NHMPaMUJa, NPaBHIbHAs TPEYrojbHas INUpaMHAa W IPaBUIbHBIA
TeTpa’ip, Kyo. IlpeacraBiaenne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIP, AOACKASP U UKOCAIP.

Bbluuciienne 3J€MEHTOB MHOIOIPaHHHMKOB: pEOpa, auaroHanu, yriel. Ilnomanes OGoKoBOM
MIOBEPXHOCTU M IIOJHOW IOBEPXHOCTH HPSIMOM IPHU3MBI, IUIOIIAJb OCHOBAaHMM, Teopema O OOKOBOM
MIOBEPXHOCTU NpsAMOM mpu3Mmsbl. [lnomans 60KOBON MOBEPXHOCTH M MOBEPXHOCTH IPAaBUIBHOM MUpaMUpbl,
Teopema O IUIOLA U YCEeUEHHON TUPaMU/bl.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUM MPABUIBHBIX MHOTOIpaHHUKOB. CHMMETpHs B
IIPAaBUJILHOM MHOTOI'PAaHHHKE: CUMMETPHS NapaJuleenuIeia, CAMMETPHUsS NIPABUIBHBIX IIPU3M, CHMMETPHUS
IIPaBWJIBHOM IUPaMUBI.

BekTophl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsaTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE W IPOTHUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBEHCTBO BEKTOPOB.
JIeWCcTBHsI ¢ BEKTOpaMM: CIIO)KCHHME M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXCHHE
BeKTOpa Ha uucio. CBoicTBa Cl0XkeHUs BEKTOpoB. CBOMCTBa YMHOXKEHHUS BeKTopa Ha uucio. [lonstue
KOMIUIaHapHble BEKTOpHL. [Ipu3Hak kommuianapHOCTH TpEX BeKTOpoB. [IpaBmiio napamienenunena. Teopema
O pa3JIOKCHUU BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpam. lIpsmoyronbHas cucrema KOOpAMHAT B
npocrpanctse. Koopaunats! BekTopa. CBsi3b MEXIy KOOpIAMHAaTaMHU BEKTOPAa U KOOPAMHATAMU TOYEK. YTOJI
Mexy BekTopaMu. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHust

[ToHATHS: MWIMHAPHYECKAsh NMOBEPXHOCTh, KOHMYECKAs IMOBEPXHOCTH, chepuyecKas MOBEPXHOCTH,
oOpa3ymoiue noBepxHocteit. Tena BpaleHus: IMIUHAP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe
pacrionokeHre chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paskeHne Ten BpamieHHs Ha
iockoctu. Pa3BépTka nunuHapa u konyca. CummeTpust chepsl U mapa.

O6nEM. OcHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 006 00bEME MPSAMOYTOIBHOTO MapasuIesieuIe /1a
u ciencteus u3 He€. O0BEM NPsAMON M HAKIIOHHOM MPU3MBI, IIMJIMHIPA, MUpaMUbl U KoHyca. O0bEM mapa
1 I1apOBOT0 CErMEHTA.

KomOuHanmu Ten BpallleHusl 1 MHOTOTpaHHUKOB. [Ipu3Ma, BnucaHHas B LIWJIMHIP, ONMMCAHHAs OKOJIO
umuHapa. Ilepeceyenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u chepsl miockoctsto. [lonstue
MHOT'OI'paHHHKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WM TEJIO BPALICHHUS.

[Inomianp NOBEpXHOCTH HMWIIMHIIpA, KOHYCA, TuIomaas cheprl u e€ yacteid. [logobue B mpocTpaHCTBe.
OtHomeHne 00bEMOB, MIIOLIaIel MoBepXHOCTEH MoJ00HBIX Guryp. IlpeodpasoBanue nogo6us, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHne ceueHUl MHOTOTPAaHHUKOB W TeNl BpAIIEHHUS: CEYeHMs LWIMHApa (MapaiielbHO U
MEPIEeHIUKYIAPHO OCH), C€YeHUs KOHYyca (mapajuiesibHble OCHOBAaHHUIO U MPOXOMSIIKE 4Yepe3 BEpILUHY),
CEUEHUs 11apa, METO/bI TIOCTPOCHUSI CEUEHUI: METOJI CIEI0B, METO/l BHYTPEHHETO IPOEKTUPOBAHUS, METO/L
MepeHoca CeKyIei MmIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexrops! B nmpoctpancTBe. Onepanuu Haj BeKTOpaMu. BekTopHOE yMHOKEHHE BEKTOpOB. CBOMCTBA
BEKTOPHOI'O yMHO)XE€HHMs. IIpsMoyrosbHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHAThl BEKTOpa.
Pasnoxxenue Bekropa o 6asucy. KoopauHaTHO-BEKTOPHBIN METOJ PU PELIEHUH F€OMETPUUECKUX 3aa4.

JBHKEeHHS B IPOCTPAHCTBE

JIBwxenus mpoctpanctBa. OtoOpaxeHus. JIBwkeHus u paBeHcTBO ¢uryp. OOmme cBoOWCTBa
JBMOKEHUH. BUIbl ABMKEHMIA: mapaisieNbHbId IepeHoc, EHTpaIbHas CUMMETPHs, 3epKaJibHasi CUMMETPHS,
OBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus nogodus. [psmas u cpepa Diinepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
JIMYHOCTHBIE PE3YJIbTATbI
1) rpaskaanckoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIIUK O00YyYaIOIIerocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O UJICHA
pPOCCHIICKOTO OOIIECTBa, NMPEICTaBICHHE O MAaTeMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3THUYHBIX



CTPYKTYp, SBJICHHH, TNpOLEAyp TpakIaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U JpPYyroe), yMEHHUe
B3aMMO/ICIICTBOBATDH C COLIMATIBLHBIMU HHCTUTYTaMH B COOTBETCTBUHU € MX (DYHKIMSAMU U HA3HAUYECHUEM;

2) naTpuoTH4YecKoe BOCIIMTAHHE:

cOPMUPOBAHHOCTh POCCHUMCKONW TpaXAAHCKOW HWICHTUYHOCTH, YBAXKEHUS K TMPOLUIOMY H
HACTOSIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHUE K IOCTH)KEHUSIM POCCUHCKUX MAaTEeMaTHKOB
U POCCUICKOM MaTeMaTH4eCKOMN IIKOJIbI, UCIIOIB30BaHUE ITUX JOCTH)KEHUHN B APYTUX HAyKax, TEXHOJOTHUSX,
cdepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHME MJYXOBHBIX LIEHHOCTEH pPOCCHIICKOro Haponaa, c(HOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, PTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HayKu W
JESTEeIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIAZa B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTaHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYAs 3CTETHKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBbEKTOB,
3a/la4, pEeUIeHHUM, pacCyKICHHM, BOCIPUUMYMUBOCTh K MaTEeMAaTHUYECKUM acleKTaM pa3lIuYHbIX BHUIOB
UCKYCCTBa;

5) puznyeckoe BocIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHUsS TPHUMEHSATh MaTEMaTHYECKHWE 3HAaHUS B HWHTEpecax 370pPOBOTO H
Oe3omacHOro oOpas3a >KHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBbIO (340pPOBOE MHTAHHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHA M OTHAbIXa, peryispHas (U3MYecKas AaKkTHBHOCTH), (U3UUECKOEe
COBEPIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON JAESTENbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE ILIEHHOCTH TPYAOIIOOMs, HWHTEpeC K pa3IuyHbIM cdepam
npoeCCHOHATLHON JESITeIbHOCTH, CBS3aHHBIM C MAaTEeMAaTUKON M €€ MPHIIOKEHUSIMH, YMEHHUE COBEPILATH
OCO3HaHHBIN BbIOOP Oyayieit nmpodeccun U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHbIE MJIaHbI, TOTOBHOCTD
U CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOPa30BaHHIO HAa TMPOTSHKCHWH BCEH JKU3HH,
TOTOBHOCTH K aKTUBHOMY YYacCTHIO B PEILICHUH MPAKTUYECKUX 3a/1a4 MaTeMAaTH4YeCKOIl HallpaBJIeHHOCTH;

7) 3K0J10rMYecKoe BOCIIUTAHME:

C(OPMHPOBAHHOCTh JKOJIOTUYECKON KYNbTYphl, MOHUMAaHUE BIUSHHUS COLUAIBHO-3KOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHWE MPUPOJHOM M COIMAIbHOM cpeabl, OCO3HAHUE TIJI00AIbHOIO XapakTepa
HKOJIOTUYECKUX TMpoOJieM, OpHEHTAlMsl Ha MPUMEHEHHEe MaTeMaTH4eCKUX 3HAHWW Ui peleHus 3a/1ad B
00JIaCTH OKpY’Kalollel Cpeipl, TUIAHWPOBAHUE MOCTYMKOB M OIEHKA MX BO3MOXKHBIX ITOCIIEACTBUHN LIS
OKpYy>KaroIen cpeabl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPAaKTHKH, TIOHUMAaHWE MaTEeMAaTUYeCKOH HayKH Kak c(epbl 4eIOBEYECKOW JeATENbHOCTH,
3TanoB €€ pa3BUTHS U 3HAYMMOCTH JJS Pa3BUTHUS IMBWIM3AILMM, OBJIAJCHHME S3bIKOM MAaTEeMAaTUKU H
MaTeMaTHYECKOW KyJIbTYpPOH KaK CPEICTBOM MO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO H
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTh MHUBHU Iy IbHO U B IPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHHBeEPCAJIbHBbIE YUeOHbIe JeiCTBUS

ba3oBble JJornyeckne aeMcTBUSA:

- BBISIBJISITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKKM MATEMATHUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXIy MOHITUSIMH, (OPMYIUPOBATH OMNPEACICHUS TMOHITHI, YCTaHABIMBAThH
CYIIECTBCHHBIM TPH3HAK KiIaccHu(PUKaluu, OCHOBaHWUS JUIsi OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

- BOCIIPUHUMATH, (OPMYJIUPOBaTh M MPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTCIBHBIC |
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

- BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOpedds B (akTax,
JAHHBIX, HAOMIONCHUSIX WM YTBEPKICHUSAX, MpeJiaraTh KPUTCPUU JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIL;

- JienaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HWHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIOUECHHU I 110 aHAJIOTUH;



— MIPOBOJIUTH CAMOCTOSITEILHO JI0KAa3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUH (TMpsAMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, NPUBOAWTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

— BBIOMpATh CIIOCO0 perieHust y4eOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BEIOMpaTh HanOOJIee TOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

— WCIOJIb30BaTh BOIMPOCH KaK HMCCIIENOBATEIBCKUI MHCTPYMEHT IMO3HAHUS, (OpPMYyIUpOBATH
BONIPOCHI, (PUKCUPYIOIIUE MPOTHBOpPEUHE, MpoOIeMy, YCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMUPOBATH
TUIOTE3Y, apryMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHUE;

— MPOBOJIUTH  CAMOCTOSITENILHO  CIUIAHUPOBAHHBIA ~ DKCIEPUMEHT,  HUCCJIEIOBAHHE  IIO
YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTH4eCKOro 00bEKTa, SIBJICHMUS, MIPOLIECCa, BBIIBICHUIO 3aBUCUMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSIMU, TPOIIECCAMU;

- CaMOCTOSITENILHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOABI MO pe3yJbTaTaM IPOBEIEHHOTO
HaONIO/IEHUsI, MCCIEAOBAaHUSA, OICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pE3YyJlbTaTOB, BBIBOJOB H
00001IeHMIT;

— MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIlecca, a TAKXKE BBIIBUTaTh MPEIOIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

— BBISBJIATH JeULIUTH MHOOPMALIUU, JAHHBIX, HEOOXOAUMBIX JIJIsi OTBETa HA BOMPOC M JUIS
pellIeHus 3a/1auH;

- BEIOMpaTh  HMHDOPMANMIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB, aHAJIU3UPOBAThH,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIMYHBIX BUIOB U (OPM TPEICTABICHUS;

— CTPYKTYypUPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (HOpMax, WITIOCTPUPOBATD
rpau4ecKu;

OIICHUBATh HAJEKHOCTh UHPOPMAIIMU IO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMmmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe eliCTBUS
Oo0menne:

- BOCIIpUHUMATbL H q)OpMy.]'H/IpOBaTB CYXKIACHUA B COOTBCTCTBUH C YCIOBHUAMU U LECIAMH
O6HI€HI/I$[, ACHO, TOYHO, 'PAMOTHO BBIpaKaTb CBOIO TOUKY 3pCHHA B YCTHBIX U NMCbMCHHBIX TCKCTAaX, J1aBaTh
MIOSICHEHMSI 110 XO/1y PELICHMs 3a/1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN PE3yJIbTaT;

- B X0/€ OOCYXAEeHMs 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOHl TeMbl, MPOOIEMBI,
pemaeMoil 3a7auu, BbICKa3bIBaTh MJIEH, HALEJIICHHbIE HA MOMCK PELIEHUs, CONOCTABIIATh CBOU CYXKICHHMS C
CYXJACHUSIMU JIPYTMX YYaCTHUKOB AMAalora, OOHapy>KUBAaTh pa3jivyue U CXOACTBO MO3UIMI, B KOPPEKTHON
bopme hopMynupoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

- NpEACTABIATE PE3YJIbTAThl PCHICHUA 3aJadd, OKCICPUMCHTA, HCCICAOBaHHA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJIEHUS € Y4YE€TOM 3ajad Mpe3eHTaluu H OCOOEHHOCTEH
ayIUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszaums:

- COCTABJIATh IUIAH, AJITOPUTM pEIIeHHUs 3a7ayd, BBIOMpATh CIOCOO pemIeHus ¢ y4&ToM
UMEIOIIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ yaéToM HOBOM MHGOpMAaIUK.

CaMOKOHTPOJIb, YMOIHOHAJILHBIH HHTEJIEKT:

- BJIa/IETh HAaBbIKaMU MO3HABATEJIbHOM pediiekcuy Kak OCO3HAHUS COBEpUIaeMbIX JIEHCTBUN U
MBICIMTENBHBIX NPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoliecca
U pe3yibTaTa PEIeHUsI MaTEMAaTUYECKON 3a/1auH;

- IPEABUIETh TPYOHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPM DPCIICHUH 3aJadd, BHOCUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAHJAEHHBIX OUIMOOK, BHISIBICHHBIX
TPYIHOCTEN;

- OLIEHUBAaTh COOTBETCTBHE pE3yJbTaTa LENU U YCIOBHUAM, OOBACHATh MPUYHUHBI TOCTUKEHUS
WIA HEJOCTH)KEHUS PE3yJIbTaTOB JEATEbHOCTH, HAXOAUTh OHIMOKY, J1aBaThb OLIEHKY NPUOOPETEHHOMY
OTIBITY.



CoBMecTHASI ACATECJIbHOCTD:

MOHUMATh U HCIHOJB30BaTh MPEUMYILECTBA KOMaHIAHOW M HHAMBUAYAIbHON DPAaOOTHI MHpuU

pelieHny y4eOHBIX 3ajJad, NPUHUMATh IIeJb COBMECTHOM JEATCIIBHOCTH, IUIAHUPOBATH OPTraHU3aIUIO
COBMECTHOH paloThI, pacmpeneisTh BUIbI pabOT, JOTrOBapUBATHCSA, OOCYXKIATh IMPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCykAeHHs, OOMEH MHEHUH, «MO3TOBBIC

OTYPMBID» U I/IHBIG), BBITIOJIHATH CBOIO 4aCTb paGOTbI U KOOPAMHHUPOBATH CBOU I[GI\/JICTBI/DI C ApYruMu 4JCHaAMHU
KOMaH/JbI, OOCHHBATh KaA4Y€CTBO CBOCIO BKJIaJZa B 06H.[PII’I IMPOAYKT IIO KPHUTCPHAM, C(l)OpMy.]'II/IpOBaHHBIM
Y4aCTHUKaMU BSaHMOﬂCﬁCTBHH.

INPEAMETHBIE PE3YJIbTATHI

K konmy 10 kiacca o0ydaronuiicss HAy9uTCs:

CBOOOJHO OIEpUPOBAaTh OCHOBHBIMU IOHATHUAMHU CTEPEOMETPUM IPU pElIeHUM 3a7ad Hu
IIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHIA;

IIPUMEHSTh aKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX IPU PEILICHUU T€OMETPUUYECKUX 3a/1a4;
KJaccu(UUUpoBaTh B3aUMHOE PpACIHOJIOXKEHHE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEX]Y MPSMBIMU B
IIPOCTPAHCTBE, MEXY MPSMON U MIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUIMH, CBSI3aHHBIMHU C MHOTOTPaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHbBIE BUbl MHOTOTPAHHUKOB (MIpU3Ma, MHUpaMuIa, IpSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);

KJ1accu(UIMpPOBaTh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHMS ISl KIacCU(UKAIIHH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C CEUEHUEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;
BBINOJIHATH MapajljiesIbHOE, LIEHTPAIbHOE U OPTOrOHAJILHOE MPOEKTUPOBAHUE (PUTYp HA IIOCKOCTH,
BBINOJIHATE U300paXxeHus GUryp Ha MI0CKOCTH;

CTPOUTH CEYEHMsS] MHOTOTPAaHHUKOB PAa3JMYHBIMM METO/JAaMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUIOIIA M OBEPXHOCTEH MHOTOIPaHHUKOB (IIpU3Ma, MUPAMHUA), TEOMETPHUUECKUX Tel
C IpUMEHEHUEeM (HopMy;

CcBOOO/JIHO OINEpPUPOBATh MOHATHUAMU: CHUMMETPUSl B HPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (QUTYPBL;

CBOOOJHO OIEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHAaTaM B
MIPOCTPAHCTBE;

BBITIOJTHSATH ICUCTBUS HaJl BEKTOPaMU;

pelaTh 3a/1a4M Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUH U HaX0XJ/IEHHE T€OMETPUUECKUX
BEJIMYHH, TPUMEHSS U3BECTHBIE METOABI IIPU PELUIEHUMHM MAaTEMaTUYECKUX 33134 MOBBILIEHHOIO U
BBICOKOT'O YPOBHSI CII0)KHOCTH;

MIPUMEHSTh MPOCTEUIINE MPOTPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI
IIPY PELIEHUN CTEPEOMETPUUECKHUX 3a/1a4;

U3BJIEKaTh, NPEOOpPa3OBbIBATH U HWHTEPIPETHPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCcKUX Urypax, npeACcTaBIeHHYIO Ha YEPTEKaxX U PUCYHKAX;

MPUMEHSATH MOJIy4YEeHHbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATH U aHAJIM3UPOBATh PeabHbIE CUTYaIlUH,
IPUMEHATh  W3Y4YEHHBIE IOHATHS B  IIpOLlECCE  IIOMCKAa  pPEUIEHUS  MaTeMaTHYECKH
chOpMyJIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATh pealbHbIE CHUTYallMd Ha S3bIKE T'E€OMETPHH,
HCCIIE0BaTh IIOCTPOEHHBIE MOJENIN C HCIIOJIb30BAHMEM TIE€OMETPUYECKHX IOHATHUI U TEOpeM,
anmapara aireOpbl, pelaTh NIPaKTHYECKUE 3a[aul, CBSI3aHHBIC C HAXO0XJIECHHEM I'€OMETPHUYECKUX
BEJIMYHH;

UMETh MpEACTaBIeHUs 00 OCHOBHBIX J3Tamax pa3BUTHS TE€OMETPUM KaK COCTABHOM YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiaacca o0yyaromuics HayIuTCs:

CBOOOJHO ONEpPUPOBATh TOHATHSAMHU, CBSI3aHHBIMH C IMUIMHAPUYECKOH, KOHUYECKOH U
cheprudecKoit TOBEPXHOCTSIMHU, OOBACHSITH CIIOCOOBI TTOTYUYCHUS;



OINIEpPUPOBATH TOHATHAMM, CBSI3aHHBIMU C TEJIaMU BpAILCHHUS: LUWIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacro3HaBaTh Teja BpamieHus (MUIUHIP, KOHYC, cdepa U map) u 00BICHIATh CIIOCOOBI TTOTYYCHU S
TeJ BpalleHHUs,

KJaccu(UIUpPOBaTh B3aUMHOE PACIIONOKEHHE CHEPhI U TUNIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpalIeHUs, OOBEMBI M IJIOLIAIA
MMOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYyIT;
CBOOOJHO ONEpUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMA TeJd BpALICHUA W
MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIA B cdepy M ommcaHHBIA OKoJO cdepsl, chepa,
BIIMCAaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAIICHMUS,

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMHA TOBEPXHOCTEN M 00bEMaMU TOJOOHBIX TEII;
n300pakaTh HM3ydaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BH CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TeJl BpaIllCHUS;
U3BJIEKaTh, HWHTEPIPETUPOBATh U NPEOOpPa3OBbIBaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTypax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATE OTNEPAIlH HA/l BEKTOPaMH;

3a/1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTeMe KOOpAMHAT;

pelaTth reoMeTpUYeCKUe 3a/ladyl Ha BBIYMCICHUE YIJIOB MEXAY MNPSIMBIMU U IJIOCKOCTSMH,
BBIUMCJICHHE PACCTOSHUNA OT TOYKH JO IUIOCKOCTH, B LI€JIOM, Ha THpPHUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/Ia IIPU PELLIECHUHY;

cBOOOHO ONEPUPOBATh MOHITUSIMHU, CBI3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE, 3HATh CBOWCTBA
JIBYDKCHHI,

BBIIIOJHATh M300pakK€HUsT MHOTOTPAaHHMKOB M TE€J BpAILIEHUS NpU HapalieIbHOM IEpeHoce,
LEHTPAIbHOM CHMMETPHUH, 3E€pKAIBHOM CHUMMETPUHM, INIPH IIOBOPOTE€ BOKPYr IPSIMOM,
npeoOpa3oBaHus MOA00US;

CTPOUTh CEYEHHUsS MHOTOTPAaHHMKOB W TEJ BpAIICHUS: CEYEHHUs IWIMHApA (MapajjiesibHO H
MEPIEeHIUKYJIIPHO OCH), CEUeHHUs KOHyca (MapajuieibHble OCHOBAaHUIO M IPOXOJSIIUE uepe3
BEpILIHHY), CEUCHHUS I1apa;

UCIOJIb30BaTh  METOJbI  MOCTPOEHUS CEUYEHUH: MEeTOJ  CJEeNO0B, METOJ BHYTPEHHETrO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPHKIACHMUS;

MIPUMEHSTh T'€OMETpUYECKHe (PAKThI ISl PEHICHUs] CTEPEOMETPUUECKUX 3ajad, MPeanoaraomnx
HECKOJIBKO LIaroB PELIeHUs, €CIM YCIOBUS IPUMEHEHNUS 33a/JaHbl B IBHON M HEIBHOU (opMe;
peaTh 3a/1a4M Ha JJOKa3aTelbCTBO MAaTEMaTHUECKUX OTHOIIEHUH M HaX0XJIEHHE T€OMETPUYECKUX
BEJINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEIICHUHN
CTEepEOMETPUUECKHX 3a]1aY;

MPUMEHSITh TIOMyYCHHBbIE 3HAHWS Ha TPAKTHKE: CPaBHHUBATh, AHAIU3UPOBATh M OIICHUBATH
peanbHble CUTYallud, MPUMEHATh W3YYEHHBIE MOHATHS, TEOPEMBbI, CBOMCTBAa B MpoIlecce MOHCKa
pelIeHrs MaTeMaTH4ecku copMyIMPOBAHHON MPOOIEMbl, MOAETUPOBATH PEAIbHBIE CUTYallud Ha
A3bIKE T€OMETPHUH, MCCIIEOBATh IMOCTPOCHHBIE MOJAEIH C HCIIOJB30BAaHHEM TI'€OMETPUYECKUX
MOHATUM M TeopeM, ammapara aiaredpbl, peuiarb MpPaKTHYECKHWe 3a/ladd, CBsI3aHHBIE C
HaXO0XKJICHUEM I'€OMETPUYECKUX BEINUMH;

UMETh TMpeAcTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHA TE€OMETPUM KaK COCTaBHOM 4YacTH
(dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

N KosaunyectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM K I (wndpoBbIe)
NPOrpamMMbl Bcero onT pax P

n poJIb THYec  O0Opa3oBaTebHbIE

/ Hble KHe pecypcsl
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BBenenue B crepeoMeTpuro

23

®OI'NC Mos mkoma
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

B3anMHOE pacnosiokeHue NpsiMbIX B
POCTPAHCTBE

[TapayuieabHOCTB IPSIMBIX U IUIOCKOCTEH
B [IPOCTPAHCTBE

[TepieHAUKYIAPHOCTD MPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

Vel u pacCTOAHUA

MHororpaHHuKu

25

16

®I'C Most mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®I'C Most mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®I'UC Most mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®I'UC Most mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®OI'NC Mos mikomna
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

BexkTtopsl B mpocTpaHcTBE

12

®OI'NC Mos mikomna
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

[ToBTOpeHue, 0600mEeHUE U
cUCTEeMaTH3alus 3HaHUH
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
IHHOACHUTEJIBHAA 3AIIMCKA

VYuebublil Kypc «BeposITHOCTh M CTaTUCTHKA» YIIIYOJNEHHOTO YPOBHS SIBISETCS NMPOAOJDKEHHEM H
pa3sBUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yIriIyOJEHHOIO YpOBHS Ha YPOBHE CpEIHEero ooOuLero
oOpa3zoBaHus. Y4eOHBI Kypc NpeaHa3sHaueH uii (OPMHUPOBaHHUA y OOYYArOIIMXCS CTAaTUCTHYECKOM
KyJIbTYPbl M ITOHMMAaHHs POJIM TEOPUU BEPOSTHOCTEH KaK MAaTeMaTUYECKOTrO MHCTPYMEHTA Ul U3Y4CHHUs
CllydyailHBIX COOBITHH, BenMYMH © TporeccoB. [lpu u3ydyeHHMH Kypca 00OTamaroTcs MPEICTABICHHS
o0yJaroImuxcs O METoJaxX HCCIIEAOBAaHUS HM3MEHUYMBOI'O MHpA, Pa3BUBAETCs MOHMMAaHUE 3HAUYUMOCTU U
OOIIHOCTH MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOT'O €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PECHHUS.

Conepxanue y4eOHOrO Kypca HAaIlpaBJIEHO HA 3aKpelyIeHWE 3HAHWM, MOJIYYEHHBIX MPH H3yYCHUU
Kypca Ha ypOBHE OCHOBHOI'O 0011[ero 00pa3oBaHUs, U Ha pa3BUTHE IPEACTABICHUHN O CIIy4ailHbIX BETMYMHAX
U B3aUMOCBS35IX MEKJIy HMMHM HAa BAXKHBIX IPUMEpaxX, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYXKAIOLIEro
mupa. B pesyaprare y oOydarommxcs JOJDKHO copMupOBaThCs IpeACTaBlIeHHE O Haubosee
yHOTpeOUTENbHBIX U OOLIMX  MAaTEeMAaTUYECKUX  MOJENSAX,  WCIOJIb3YyeMbIX I ONMCaHUs
aHTPOIIOMETPUUYECKUX U JleMOorpauuecKux BEIMYHMH, MOTPEIIHOCTEH B pasjIiMyHbIE POJAa HU3MEPEHHUSX,
JUINTEIBHOCTU O€30TKa3HOM pabOThl TEXHUYECKHX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUH H
IIPOIIECCOB B OOIecTBE. YUeOHbIM Kypc sBiseTcss 0a30M Uil OCBOEHMsI BEPOSTHOCTHO-CTaTUCTUYECKHUX
METOJI0B, HEOOXOAMMBIX CIIELUATNCTaM HE TOJIbKO MH)KEHEPHBIX CIELHUAIbHOCTEHN, HO TAaKXKE COLUAIbHBIX U
IICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBbIE OOLIECTBEHHbIE HAayKH B 3HAYMTEIBHOH Mepe HCIOJb3YIOT
anmnapar aHajin3a OoJIbIIMX JaHHBIX. LleHTpanbHyI0 yacTh y4eOHOIO Kypca 3aHMMAaeT 00CY)K/IEHUE 3aKOHa
00X Yncell — QyHIaMEHTAIbHOTO 3aKOHA MPUPO/Ibl, UMEIOIEr0 MaTeMaTHYECKyI0 (opMallu3aluio.

B cooTBeTcTBUM € yKa3aHHBIMM LEJISIMU B CTPYKTYpe y4eOHOro Kypca «BeposiTHOCTb U CTaTUCTHKA»
Ha YriayOJI€HHOM YpOBHE BBIIEIEHBl OCHOBHBIE CoOJlepKarenbHble JTUHMU: «Ciy4ailHble coObITHS U
BEpOATHOCTH» U «CiydaiiHble BETUYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMHMO OCHOBHBIX JMHMHA B Yy4eOHBIH KypC BKJIIOUEHBI AJIEMEHTHl TEOpPHUHM IpadoB U TEOPHUU
MHO’KECTB, HEOOXOUMBIE JJIs MOJIHOIIEHHOI'O OCBOEHHUS MaTepuaja JaHHOI0 y4eOHOIro Kypca U CMEXHBIX
MaTeMaTHYeCKUX Yy4eOHBIX KypCOB.

Copnepxanne muHUUM «CiydailHble COOBITHSI U BEPOATHOCTH) CIYKUT OCHOBOW AJisi (POPMUPOBAHUS
IIPENICTAaBICHUM O PAaCIPENEICHUN BEPOSITHOCTEN MEXy 3HAUCHUSAMU CIIy4YalHbIX BEIMUYMH. BakHyr0 4acThb
B 3TOM cozepKaTeabHOM JIMHUU 3aHUMAaeT U3yuYeHUE T€OMETPUYECKOr0 1 OMHOMHUAIIBHOTO paclpeieeHui 1
3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIOraMH — IIOKa3aTEJIbHBIM U HOPMAJIbHBIM PaclpeicICHUsIMU.

Tewmsbl, CB3aHHbBIE C HENPEPHIBHBIMU CIy4allHBIMHM BEJIMYMHAMH M PACHpPEeICHUSIMHU, aKIIEHTUPYIOT
BHUMaHME OOYyYalOIIMXCSl HAa OMMCAHUM M M3YYEHUHU CIy4allHBIX SBJIEHMHA C MOMOILIBIO HENpPEPHIBHBIX
¢byskuii. OCHOBHOE BHUMaHUE yJeNsieTcs M0Ka3aTeIbHOMY U HOpMaJbHOMY pacIipeieleHHsIM.

B ydyeOHOM Kypce mpeaycMaTpHBaeTCsi O3HAKOMUTEIIbHOE HM3Y4YEHUE CBA3M MEXAY CIy4alHBIMU
BEJIMYMHAMU M ONHCAHHE ATOW CBSI3M C TMOMOIIBI0 KO3 (UIMEHTa KOPPEISIUU U €ro BBIOOPOYHOTO
aHaJiora. OTH 3JIEMEHTHI COJAEPKAHUS Pa3BUBAIOT TeMY «Jlnarpammsl pacCEMBaHU», N3YYEHHYIO HAa YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHusi, © BO MHOTOM OMHMPAOTCS HA CBEACHUS U3 KYPCOB alreOpbl U FT€OMETPHH.

Emé onxuH »5ieMEHT conep:KaHus, KOTOPBIA IIPEJIaracTcsi Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCJIEZI0BATENbHOCTh  CIyYallHBIX HE3aBUCHMBIX COOBITUH, HACTYMAOIIUX B €IWHUIY BPEMEHH.
O3HaKkoOMJICHHE C paclpe/elieHueM BEpOSTHOCTEW KOJMYECTBA TAaKUX COOBITHI HOCUT pPa3BUBAIOLIMIA
XapakTep M ABIAETCS aKTyaJdbHbIM i OyAymux aOUTypHEHTOB, IOCTYNAIOUIMX Ha YydeOHbIe
CMELUANBHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAYKaMU, IICUXOJIOTHEN U YIIPaBIEHUEM.

Ha usyuenue yue6HOro Kypca «BeposTHOCTh M CTaTHCTHKa» Ha YIIIyOJIEHHOM ypOBHE OTBOJIUTCS 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gyaca (1 yac B Hezlenio).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

I'pad, cszubI Tpad, myTu B rpade: mukiasl u Henu. CteneHs (BaJeHTHOCTH) BepmuHbL. ['padsl Ha
IJIOCKOCTH. JlepeBns.



CrnyuaitHbple SKCIIEpUMEHTHI (OMBITHI) M CIy4ailHbIe COOBITHSA. DJIEMEHTapHBIE COOBITUS (MCXOIBI).
BeposiTHOCTE ciiydaliHOTO COOBITHS. BAM30CTh 4acTOTHI W BEPOSATHOCTH COOBITHH. CilydailHBIC OMBITHI C
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIepecedeHre, 00beAMHEHHE, TPOTUBONOIOKHBIE COObITHS. [luarpammel
Oiinepa. opmyna ClI0XKeHUs BEPOSATHOCTEH.

VYcioBHas BEpOSITHOCTh. Y MHOXKEHHE BEpOATHOCTEH. JlepeBo ciydailHOro skcrnepumenta. @opmyia
noHou BepositHocTH. Dopmyrna baiieca. HezaBucrumbie coObITHSI.

bunapHbpIii ciyyaliHBIN ONBIT (MCHBITaHHWE), ycreX M Heyaada. HesaBucumble ucnbitanus. Cepwust
HE3aBUCHMBIX HUCIBITAaHUH 70 nepBoro ycmexa. llepecraHoBku u ¢akropuan. Yucino coueTaHui.
Tpeyronsuuk Ilackansa. @opmymna 6unoma HeroToHa.

Cepus He3aBUCHMBIX UcTibITaHui beprysmu. CiryuaiiHblil BBIOOP U3 KOHEYHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepoatrHocTed. Jluarpamma pacnpenenenus. Onepauuu Haj
CIIy4yalHbIMM BeJIMYMHAMM. buHapHas ciydaiiHas BenuuuHa. [IpuMepsl pacnpeneneHuil, B TOM 4HCIIE
reoMeTpuyYecKoe U OMHOMHUAIBHOE.

11 KJIACC

CoBMecTHOE paclpesiesieHue IByX Cily4alHbIX BelnuuuH. He3aBucumblie cilydaliHbIe BEINYMHBI.

Matemaruueckoe OXHAAHUE CIy4dalHOM BenuuuHbl (pacnpexaeneHusi). [Ilpumepsl npumeHeHUs
MaTeMaTHYeCKOro OXKMJIaHMs (CTpaxoBaHMe, JoTepes). MaremaTHueckoe OXuiaHue OMHApHOM ciydaiHoi
BEJIMYMHBIL. MaTtematnyeckoe OKUJaHHE CYMMbl CIy4alHBIX BEJIMYMH. MaTreMmaTtnyeckoe OKuJaHHUe
reOMETPHUECKOro 1 OMHOMHUAIBHOTO paclpeieleHuH.

Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHE CIy4alHOW BenuW4yuHBI (pactupeneneHus). [lucnepcus
OMHapHOM ciydailHOW BeNWYMHBL. MaremaTuyeckoe OXHJAHUE MPOU3BEACHUS M JTUCIEPCHS CYMMBI
HE3aBHCUMBIX CIIydallHbIX BeJWYMH. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBLHOTO
pacnpezenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOT0 PACTIPEAETICHUS.

HepaBenctBo YeOwniméBa. Teopema YeOwniméBa. Teopema bepuymin. 3akoH OONBIIUX YHCE.
Bei0opounsbiii MeTos1 uccienoBanuil. BeiOopounble xapakrepucTUku. OeHHBaHUE BEPOSTHOCTH COOBITHS
10 BBIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeliux runoTes ¢ MOMOUIbI0 U3YUYEHHBIX PACIIPEIEICHH.

HenpepriBHble citydaiinbie BennuuHbl. [IpuMeppl. @yHKIMS NIOTHOCTH BEPOSTHOCTU PACIIPEAETICHUS.
PaBHOMepHOE pacripesenieHue U ero cBoicTBa. 3ajauu, NPUBOJAIINE K MOKA3aTEIbHOMY PacCHpeesICHHUIO.
3anauu, IPpUBOAAIIME K HOPMAJIBHOMY pacnpeaeneHnto. OyHKINS IJIOTHOCTH BEPOSATHOCTH I10KA3aTEIbHOTO
pacnpezenenus, GQyHKIUS IUIOTHOCTH BEPOATHOCTH HOPMAJILHOTO pacupeneneHus. OyHKIUS IOTHOCTU U
CBOMCTBAa HOPMaJIbHOT'O PacHpeeIICHNUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUN. 3a/auM, MPUBOASIIUE K PacIpeleTIeHUIO
Ilyaccona.

KoBapuanuss naByx cinydaiiHpix BenuuuH. Koadduument mnuneiHol xoppensuuu. CoBMeCTHbIE
HaOI0AeHUs IBYX BelnU4YrH. BbiOopounblit K03 guuneHT koppenduuu. Paznuune Mexxay TUHEHHOH CBA3bIO
Y IPUYUHHO-CJIEICTBEHHON CBA3bI0. JIMHEelHas perpeccusi, METO HAUMEHBIINX KBaIpaTOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTDH U
CTATUCTHUKA»

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOrO BOCIUTAHMS:

c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIIMK O00YYaIOIIerocsi Kak aKTUBHOI'O M OTBETCTBEHHOI'O UJIEHA
pPOCCHICKOTO OOIIEeCTBa, MPEJCTABICHWE O MATEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJICHHH, TpOIEAYp TpaxxAaHCKOro oOmecTBa (BBIOOpPHI, ONPOCHI W JAPYroe), yMEHHE
B3aMMO/ICHICTBOBATH C COLIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU C MX (DYHKITUSIMU U HA3HAUYCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TpaXJAaHCKOW HMIEHTHYHOCTH, YBAXKEHHS K MPOIUIOMY U
HACTOSIIIEMY POCCUICKON MAaTeMaTUKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUHUCKHX MaTEeMaTUKOB
Y POCCUHCKON MAaTeMaTUYECKOM IIKOJIbI, UCTIOJIb30BAHHUE ATUX HOCTH)KEHUH B IPYTHX HAyKaxX, TEXHOJIOTHUSAX,
cdepax IKOHOMUKH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEM pOCCHIMCKOrO Hapoaa, CPOPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHHUS, 3THUYECKOTO0 MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUW HAYKH U
NeSITeNIbHOCTBhIO YUYEHOT0, 0CO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUas 3CTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4u, peHIeHUM, pacCyKJIEHUW, BOCHPUMMYMUBOCTh K MATEMAaTHYECKUM AacleKTaM pPa3jIudHbIX BHJIOB
UCKYCCTBA;

5) pusnveckoro BoCnUTAHMS:

cOpPMUPOBAHHOCTh YMEHMSI MPHUMEHATh MaTeMaTU4YeCKue 3HaHHs B MHTEpecax 370pPOBOIO H
Oe3omacHOro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (340pOBOE MHTAHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHIATUA W OTIbIXA, peryispHas (u3nueckas aKTHBHOCTH), (puU3MUecKoe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN IESITEIIBHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOWS, HWHTEpeC K pa3IMYHBIM cdepam
npodeccuoHaNbHON AEeATeTbHOCTH, CBA3aHHBIM C MAaTeMaTUKON U e€ MPHIIOKEHUSIMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oymymiei nmpodeccun U peain30BBIBaTH COOCTBCHHBIE KU3HEHHBIC TUIAHBI, TOTOBHOCTH
U CrOoCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOPA30BAHHMIO HA MPOTSKEHHM BCEH >KHU3HH,
TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYSCKUX 3a]]a4 MAaTEMaTHYECKON HAPaBJIEHHOCTH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh SKOJOTHYECKONH KYJIbTYphl, TTOHUMAHUE BJIMSHHUS COIMATBLHO-IKOHOMHYCCKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COIMAIBHOM CcpeAbl, OCO3HAHUE TJI00ANIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIeM, OpPHEHTAIMsl HAa MPUMEHEHHE MATEeMaTHYECKUX 3HAHUU JUIsl pPelIeHUs 3aj1ad B
o0yacTu OKpYyXKarollel Cpelbl, MIAaHUPOBAHHE IMOCTYNKOB M ONEHKM UX BO3MOXKHBIX MOCIEACTBHH IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHON MPaKTUKHU, TOHUMaHHWE MaTeMaTH4YeCKOl HayKH Kak c(epbl UeIOBEYECKOHM NesSTENbHOCTH,
ATamoB €€ pa3BUTUS W 3HAYUMOCTH [UJISl Pa3BUTHS IMBWIM3AIMH, OBIAJCHUE SI3BIKOM MaTEMaTHUKH H
MaTeMaTUYeCKOW KyJIbTYpOHl Kak CpeICTBOM IO3HAHHUS MHUpPA, TOTOBHOCTh OCYHIECTBISATH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ICSITENHHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbBTATHI

ITo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue A1eucTBuA:

— BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBbIE TMPU3HAKKM MaTEeMaTHYeCKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH, (OPMYJIUPOBATh ONpEIeNieHus MOHATHUM, yCTaHaBIUBaTh
CYIIECTBEHHBI TNpU3HAK KJIacCU(UKalMK, OCHOBAaHUSA i OOOOIIEHUS U CpaBHEHHs, KpPUTEPUH
IIPOBOJIMMOT0 AHAJIN3A;

- BOCIIPUHMMATh, (OPMYJIMPOBATH U MPeoOpa3oBBIBATh CYXKJIEHHUS: YTBEPAUTENbHBIE U
OTpHILIaTENIbHbIE, €MMHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

— BBISIBJISITH MaTeMaTH4YEeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOpeuHs B (akTax,
JAHHBIX, HAOJMIONEHUSX M YTBEPXKIEHUSX, NpeuiaraTb KPUTEPUU JUIsl BBISBICHHUS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEYUN;

- JieNlaTh BBIBOJIBI C KCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

- IIPOBOAUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MAaTEMaTUUECKUX YTBEP)KIECHUHN (TPSMBIE U OT
INPOTHBHOTO), BBICTPAWBATh APTYMEHTAIMIO, NPUBOIUTH NPHUMEPHl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOBI;

- BBIOMpPATh CHOCO0 pelieHns: yuyeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILICHMUS,
BbIOMpPAaTh HauboJIee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSTENBHO BBIIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKUe NeHCTBHA:



- HCIOJIBb30BAaTh BONPOCH KAaK HCCIENOBATEIbCKUI MHCTPYMEHT MO3HaHUS, (OPMYIMPOBATH
BOIMPOCHI, (UKCUPYIOIINE MPOTHBOpeUne, NMpobieMy, ycTaHaBIMBaTh MCKOMOE W JIaHHOE, (hOpMUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MMO3UIINI0, MHEHUE;

— IIPOBOJAUTH  CAMOCTOSATEIbHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT,  HUCCIEJOBAaHHME  I10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4YeCKOro OOBEKTa, SIBICHUS, MPOIECCa, BBIABICHHIO 3aBUCUMOCTEH
MeXy 00beKTaMHU, SBJICHUSMH, MPOIIECCAMU;

- CaMOCTOSITENTLHO (hOPMYJIMPOBATH OOOOIIECHHSI M BBIBOJBI IO pPE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOACHNUS, WCCIEIOBAaHUsS, OIICHWBAaTh JIOCTOBEPHOCTh IIOJIyYEHHBIX pPE3YyJIbTaTOB, BBIBOJOB H
000011IeHMI;

— IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BbIIBUTaTh IIPEIIION0KEHUS O €T0
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

- BBISBJIATH J1eUUUTH UHOOPMALIUU, AAHHBIX, HEOOXOAUMBIX ISl OTBETa HAa BONPOC M JUIS
pelieHus 3a1a4u;

— BbIOMpaTh  WMHPOpPMANMIO W3  HMCTOYHHUKOB  PA3IUYHBIX  THIIOB, AHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh M HHTEPIPETUPOBATh HH(POPMALIUIO PA3INYHBIX BUIOB U (HOPM MPEICTABICHUS;

— CTPYKTYpUPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (HOpMax, WITIOCTPUPOBATD
rpau4ecKu;

— OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA
Oo0menue:

- BOCIIPUHMMATh U (HOPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUM C YCIOBHSAMU M LEISIMU
00111eHus, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHMsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
IMOsICHCHUA 110 X0y PCIICHUA 3aa4Yi, KOMMCHTHPOBATH HOHy‘IGHHBIﬁ pE3yiabTar,

- B XoJie OOCYXJEHHUs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, NMPOOJIEMBI,
pemaeMoifI 3aaa4M, BbBICKA3bIBATb WACHU, HALCJICHHBIC Ha IMOUCK PCIICHUA, COIIOCTABJIATE CBOU CYXXIACHHA C
CYXJIEHUSIMHM PYTUX YYaCTHMKOB JMajiora, OOHapy>KMBaTh pa3iMyde U CXOACTBO MO3UIMHA, B KOPPEKTHOM
dbopme popMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHUS;

- NpEACTABIATE PE3YJIbTAThl PCUHICHUA 3aJadd, OKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBHICTYIJICHMS C YYETOM 3ajlad MpPEe3eHTallud U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmusanus:

— COCTaBJIATh IUIaH, QJITOPUTM pELIEHUS 3a/Jayd, BbIOMpaTh CHOCO0 pelieHus ¢ y4EToM
HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHMPOBaTh U KOPPEKTUPOBATH BapUaHThI
peleHuii ¢ yuéToM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

- BJIaJIeTh HaBbIKAMM MO3HABATEIbHON pedieKCHH KaK OCO3HAHUS COBEpPILIAEMBIX JEUCTBUH U
MBICIMTENbHBIX MPOLIECCOB, X PE3YJIbTATOB, BIAIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca
U pe3yjbTaTa pelieHuss MaTeMaTuYecKoi 3a1a4u;

- MPENBUJIETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HMKHYTH IIPH PEIIEHUM 3aJadd, BHOCUTH
KOPPEKTHBBI B JCATEIBHOCTh HA OCHOBE HOBBIX O0OCTOSITEIbCTB, JAHHBIX, HAACHHBIX OLUIMOOK, BBHISIBIEHHBIX
TPYIHOCTEN;

- OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LENH U YCIOBUSAM, OOBACHATh MPUUYHUHBI TOCTUKECHUS
WIA HEJOCTIKEHUS PE3yJIbTaTOB JEATENbHOCTH, HAXOMUTh OMIMOKY, JaBaTh OLIEHKY HpUOOpEeTEHHOMY
OIIBITY.

CoBMmecTHast 1eATEJBLHOCTD:

- MIOHMMaTh M HCIOJIb30BaTh NMPEHMYILECTBA KOMAHAHOM M MHIMBUAYAJIbHOW DPabOTHI IpU
peleHn y4eOHBIX 3a7ad, NPUHMMATh LEJIb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPTraHU3ALUI0
COBMECTHOH paboTbl, pacrpenessiTh BUAbI padoT, IOroBapuUBaThcs, OOCYXIATh IMPOLECC U pe3yabTar
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;



- y4acTBOBaTh B TPYMNMOBBIX (opmax paboTsl (00CykaeHus, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOU ACUCTBUS C JPYTUMH YICHAMH
KOMaH/Ibl, OIIEHMBATh KAayeCTBO CBOETO BKJIaAa B OOMIMH MPOXYKT MO KPUTEPHAM, CHOpMYIHPOBAHHBIM
YY4aCTHUKaMH B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATHI

K konmy 10 kiacca o0yyaromuncs HayIuTCs:

CBOOOJHO ONEpUPOBATh MOHATUAMU: Ipad, IVIOCKUM rpad, cBA3HbIN rpad, myTh B rpade, Lelb, UK,
JIEPEBO, CTEIIEHb BEPILUUHBI, JEPEBO CIYy4allHOTO 3KCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh MOHATHSAMHU: CIIydailHbI S3KCIEPUMEHT (OMbIT), ciydaiiHOoe CcoObITHE,
3JIEMEHTapHOE Cily4daiiHOe COOBbITHE (IJIEMEHTAapHBIA HCXOJ) CIy4alHOrO OIbITa, HaXOJIUTh BEPOATHOCTH
COOBITHH B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HaxXoauTh U (GOpMyTUpOBaTh COOBITHA: TepeceueHne, o0beIMHEHHE MTaHHBIX COOBITHH, COOBITHE,
IIPOTUBOIIOJIOKHOE JaHHOMY, HMCIIOJIB30BaTh JUarpaMMmbl OWiepa, KOOPAUHATHYIO MPSAMYIO Ul PELICHUS
3ajad, IMOJIb30BaThCs (HOPMYJION CIIOKEHHSI BEPOSTHOCTEH IJIi BEPOSTHOCTEH IBYX M TpPEX CIIydalHBIX
COOBITHH;

ONEpUpPOBaTh IOHATUSAMU: YCJIOBHAs BEPOSITHOCTb, YMHOKEHHE BEPOATHOCTEH, HE3aBUCHUMBIE
COOBITHS, JI€PEBO CIIy4allHOTO S3KCIIEPUMEHTA, HAaXOAMTh BEPOATHOCTH COOBITHI C IMOMOIIBIO IpaBUIIA
YMHOEHUS, JIepeBa CIIYYAHOTO OMBITA, UCIOIB30BaTh (hOPMYITy TOJTHOW BEpOSITHOCTH, Gopmyny baiieca
IPU pELIeHUH 3aJay, ONpeAessATh HE3aBUCUMOCTb COOBITHI MO (opMyse M MO OpraHU3alUM CllyyailHOro
AKCIIEPUMEHTA;

IPUMEHATh M3y4YCHHblE KOMOMHATOpHBbIE (OPMYJIbl JJIi NEPEeYUCICHHUS 3JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUI CITy4yallHOTO OIBITA, PELICHMS 3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJHO OINEPUPOBAThH MOHATUAMHU: OMHAPHBINA CIy4yaiHbBIM ONBIT (MCIBITaHUE), YCIEX U Heyaaya,
HE3aBHCHUMBbIE HCIIBITAHUS, CEpUs UCIBITAHUN, HaXOJIUTh BEPOSITHOCTU COOBITUI: B CEpUU HCIBITAHUH 10
NIEPBOTO yclleXa, B CepUU HUCHbITaHWNA bepHymin, B OIbITe, CBA3aHHOM CO CIy4ailHBIM BBIOOPOM W3
KOHEYHOHN COBOKYITHOCTH;

CBOOOJHO ONEpUpOBaTh MOHATHUAMHU: CilydyaliHas BeJIMYMHA, pacHpeiesieHHe BepOsSTHOCTEH,
auarpaMma  pacopelesieHus, OWHapHas cllyyailHas BeJIMYMHA, TeOMETpUuYecKoe, OWHOMHAIbHOE
pacnpezeieHue.

K xoniry 11 kaacca o0ydaromuiicss HAy4UTCS:

OIIEpUPOBATh TNOHATHUSAMU: COBMECTHOE DPACIPENEICHUE JABYX CIy4YalHBIX BEIMYUH, HMCIIOJIb30BaTh
Ta0JIMIly COBMECTHOIO PACIIPEAETICHHS IBYX CIIy4alHbBIX BEJIMYMH JJISl BBIACIECHUS pacIpe/ielIeHus KaK 01
BEJIMYMHBI, ONIPEJEICHNS HE3aBUCUMOCTH CIIyYailHbIX BEJIMYUH;

CBOOOZIHO  ONEpUpOBaTh MMOHSATHEM  MAaTEMaTHYECKOTO0  OXHJAAHUSA  CIy4allHOW  BETMYUHBI
(pacnpenenenus), IPUMEHATh CBOMCTBA MAaTEMAaTHYECKOTO OXHAAHUSA IPU PELICHUM 3a/ad, BBIYMCIATH
MaTeMaTHYeCKOe OXKHUAaHNe OMHOMUAILHOTO U T€OMETPUYECKOTO paclpeIesIeHN;

CBOOOJHO ONEPHPOBATH MOHATUSMH: JUCHEPCHs], CTAHJIAPTHOE OTKJIOHEHUE CIy4YailHON BETUYMHBI,
MIPUMEHSTh CBOICTBA JUCIEPCUU CIy4ailHOW BEIMUYMHBI (pacrpeseieHts) Ipyu pelieH!H 3a/1a4, BEIUUCIISTh
JHMCTIEPCUIO U CTaHAAPTHOE OTKJIIOHEHHE T'€OMETPUIECKOr0 1 OMHOMHAIILHOTO pacpeaeIeHUH;

BBIUHCIISATh BBHIOOPOYHBIE XapaKTEPUCTUKU IO JAaHHOW BBIOOpPKE U OIEHHBATh XapaKTEPUCTUKH
IeHEepaJbHONH COBOKYITHOCTH JIaHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OIeHHBAaTh BEPOSTHOCTH
COOBITUH U TIPOBEPSITH MPOCTEHIIINE CTATUCTUUECKHUE THIIOTE3bI, MOJIb3YSACh U3YYEHHBIMH Pacpe/esIeHUIMU.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB
Ne Kour  IIpak  DJIEKTPOHHBbIE
B HaumeHoBaHue pa3iesioB U TeM poJb THYeC (undposbie)
NPOrpaMMbl Bcero  HbIe KHe o0pa3oBaTte/ibHbIE

pador  pador pecypcbl
bl bl




DneMeHTHl Teopuu rpadoB

®OI'MC Mos mikoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

CryuaiiHbl€ OIBITHI, CIIy4aiiHbIE
COOBITHS U BEPOSITHOCTH COOBITUMA

OI'MC Mos mikoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

Onepanuy Hax MHOXKECTBaMU U
coObITHsIMH. CII0KEHHE M YMHOKEHUE

BCPOHTHOCTeﬁ. YcnoBHas BCPOATHOCTD.

HeszaBucumele coObITHS

ONEeMEHTBI KOM6I/IHaTOpI/IKI/I

Cepuu nocienoBaTeIbHbIX UCTIBITAHUH.

Wcnerrannsa beprymum. CinyyaitHbiii
BBIOODP U3 KOHEYHOM COBOKYITHOCTH

CryyaiiHble BEJIMYUHBI U
pacnpezeneHus

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

14 1

34 2 0

®I'MIC Mos mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®I'MIC Mos mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%?22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®DI'MC Mos mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

®OI'IC Mos mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%2294%22%5D%2C%
22schoolClasslds%22%
3A%2210%22

11 KJIACC

Ne
HanmeHoBaHMe pa3eioB U TeM

I NPOrpamMmsbl

KoanuecTBo 4acoB

Kont IIpax
pPoJIb THYeC

Bcero HbIE KHe

paéor  pabort
bl bl

DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTe/ibHbIE

pecypcbl




1 3aKoH OONBIINX YHCET 5

OeMEHTHI MATEMATHUECKOM
CTATUCTUKU

®OI'MC Mos mikoia

https://lib.myschool.ed
u.ru/market?filters=%2
2subjectlds%22%3A%
5B%2294%22%5D%?2
C%?22schoolClasslds%
22%3A%2211%22

HenpepbiBHbIE CiTydaliHbIE BEJIMYUHBI
3 (pacripenenenus ), Moka3aTenbHOE U 4
HOpPMAaJIbHOE paclpeaeIeHus

4 Pacnipenenenue [lyaccona 2

5 CBsI3b MEXy CITY4aliHBIMU 6
BEJIMYNHAMA

6 O00011IeHIE U CUCTEMATH3AIIU 3HAHUI 11

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME

®I'MC Mos mkoia

https://lib.myschool.ed
u.ru/market?filters=%2
2subjectlds%22%3A%
5B%2294%22%5D%?2
C%?22schoolClasslds%
22%3A%2211%22

®I'MIC Mos mkoia

https://lib.myschool.ed
u.ru/market?filters=%2
2subjectlds%22%3A%
5B%2294%22%5D%?2
C%?22schoolClasslds%
22%3A%2211%22

®I'MIC Mos mkoia

https://lib.myschool.ed
u.ru/market?filters=%2
2subjectlds%22%3A%
5B%2294%22%5D%?2
C%?22schoolClasslds%
22%3A%2211%22

®I'IC Mos mkoia

https://lib.myschool.ed
u.ru/market?filters=%2
2subjectlds%22%3A%
5B%2294%22%5D%?2
C%?22schoolClasslds%
22%3A%2211%22




