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IJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA TPOI'PAMMBI

IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

N3yyeHne MaTeMaTUKu Ha YPOBHE CpPEeIHEro o01ero o0pa3oBaHus HAMPABICHO Ha
JOCTH)KEHHE OO0YYalolMMUCS JUYHOCTHBIX, METAlpEeAMETHBIX M MPEIMETHBIX
o0pa3oBaTeNIbHBIX PE3YJIHTATOB OCBOCHHUS YU€OHOTO MIPEeMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  MPOrpaMMbl [0  MaTEMaTHKE
XapaKTEPHU3YIOTCH:

1) naTrpuoTHYecKoe BOCIMTAHME:

IPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTEMAaTHKH,
LIEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHSIM PpPOCCHUUCKHX MAaTEMaTUKOB U
POCCHICKOII MaTEeMaTHYECKOM IIKOJbI, K HMCIOJIb30BAHUIO ATUX JOCTHKEHUN B
JIPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 003aHHOCTEN I'paX/IaHWHA U pealiu3ally €ro mpas,
MPEACTABICHUEM O MAaTeMAaTHUYECKHX OCHOBAaX (YHKIIMOHUPOBAHMS Pa3TUUHBIX
CTPYKTYp, SIBIE€HUH, NpPOLEAYyp TIpa)kJIaHCKOro oOIuecTBa (HalpUMeEp, BHIOOPHI,
OIPOCHI), TOTOBHOCTBbIO K OOCYXIEHHUIO OSTHUYECKMX MpPOOJEM, CBSA3aHHBIX C
IPAaKTUYECKUM IPUMEHEHUEM JOCTWKEHHUH HAyKH, OCO3HAHUEM BaXHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTHUBHOE YyYacTHE B PEIICHHMH MPAKTHYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOHaIbHOM
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K  SMOIMOHAJbHOMY M AICTETHUYECKOMY  BOCIHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, PacCyXIACHWH, YMEHHUIO BHUJAETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaluuMel B  JEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY  HAy4YHbIX
MPEAICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKuM Kak cdepbl 4YeloBEeYECKON
NeATEIbHOCTH, TANOB €€ Pa3BUTUS M 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEI0BATENbCKON
NEeSATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpPOBaHHMEe KYJbTYPbl 310POBbS M
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MTPUMEHSITh MaTEMAaTUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbBA,
BEJICHUS 370pOBOro oOpasza >KU3HU (3M0pOBOE TMHUTaHUE, COATAHCHUPOBAHHBIN
peXUM  3aHATHM U OTAbIXa, peryispHas  (u3uyeckas  aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HABBIKA PedIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OUIUOKY
Y TAKOTO0 K€ MpaBa APYroro 4eIoBEKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTAlMEll Ha NMPUMEHEHHE MATEMATHYECKUMX 3HAHUM U1 pElIeHus 3a7ad B
00JIaCTH COXPAaHHOCTH OKPYKAIOIIEH CPe/Ibl, TFIAHUPOBAHMSI IOCTYITKOB M OIEHKH
WX BO3MOXHBIX ITOCJICACTBHUI JJISI OKPYXKAIOMIEH Cpebl, 0OCO3HAHUEM TI100aIhHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanranuss K U3MEHSIOUMIUMCH YCJIOBHMSIM COUMAJIBLHOM W TPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSM B YCIOBHUSAX HEOIMPEIACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITENBHOCTh, B TOM YHCIIE YMEHUE
YUUTBCS Yy JIPYTUX JIOJed, MpuoOpeTaTb B COBMECTHOW JACSITEIBHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHUX;

HE0OX0AMMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHH, B TOM Uucie (HopMyInpoBaTh
UJIeu, TOHATHUS, TUNOTE3bl 00 OOBEKTAaX W SBJICHHUSIX, B TOM 4YHUCJIE paHee He
U3BECTHBIX, OCO3HABaTh JCHUIIUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH,
MJJAHUPOBATh CBOC PA3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMBbIC
peuieHus M JedcTBUs, (OPMyIMpPOBaTh M OLIEHUBATh PUCKA M TIOCJIEACTBUA,
(dhopMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTe OCBOCHHS TpPOrpaMMbl MO MAaTEMAaTUKE HAa YPOBHE OCHOBHOIO
oOmrero oopazoBanusi y oOyuaromierocsi 0yayT chOpMUPOBAHBI METApeIMETHBIC
pE3yJbTaTHI, XapakTepu3yroumecs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMHA,  YHHBEPCAJbHBIMHU  KOMMYHUKATHBHBIMU
JNEUCTBUSIMHA M YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMU.
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISITh M XapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTpeieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;
BOCIIPUHUMATh, (GOPMYJIMPOBATH U IPEOOPA30BBIBATh CYKACHUS: YTBEPAUTEIbHbBIC
U OTpHUIIaTEIbHBIC, CAMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U NPOTHUBOPEUHUS B
dakTax, MaHHBIX, HAONIOACHUSX U YTBEPXKIACHUSX, MpeyiaraTh KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JieJIaTh  BBIBOJIBI C  MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;



pa3dupaTh JI0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TpsMble U OT
IPOTUBHOI0), MPOBOJUTH  CAMOCTOSATENIbHO  HECJOXKHBIE  JI0Ka3aTeNIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BbICTpauBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHMUS;

BbIOMpaTh CHOCOO perieHus y4eOHOHM 3aJauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubolee MOAXOAAIIMH C YYETOM CAMOCTOATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUSL:

UCIIOJIB30BaTh  BOIPOCHl KaK HCCIEAOBATEIbCKANA HMHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

IPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IJIaHY HECJIOXHBIN 3KCIIEPUMEHT,
HEOOJIbIIOE MCCIEAOBAHNUE IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO  (popMynHpoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTam
IOPOBEJCHHOIO  HAONIONEHHUS, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIy4YEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHO€ pa3BUTHE IIpoOIeccCa, a TaKKe BBIIBHUraTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJIAITH ~ HEJAOCTAaTOYHOCTh M M30BITOYHOCTH ~ MH(pOpPMAIMHU, JaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a]a4H;

BBIOMpATh,  AHAJU3UPOBATh,  CUCTEMATU3UPOBATH W  HHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (hopMy MpeAcTaBiIeHUS HMHPOPMALMH U WIUIIOCTPUPOBATH pEIlIaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALUSIMU;

OLIEHUBATh HAJCKHOCTh MH(OPMALIMU MO KPUTEPUSIM, TPEUIOKEHHBIM YUUTEIEM
WK ¢(HOpPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBUS:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U
HesiMM  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/lauH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXJEHHS 3a/aBaTh BOMPOCHI MO CYHIECTBY OOCYXIAE€MON TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJECH, HALIEJICHHbIE Ha TOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;

NPEACTABIATh PE3yJbTaThl PEIICHUS 3a7aud, SKCHEPUMEHTA, HCCIEI0BaHUsA,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYCTOM 3a/a4
NIPE3EHTALUN U OCOOEHHOCTEN ayUTOPUN;



NOHMMAaTh M MHCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUAYAJIbHOMN
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

OpPUHUMATh 11€JIb COBMECTHOWM JICSTENBHOCTH, IUIAHUPOBATh OpPTaHU3AIUIO
COBMECTHOM palOThl, pacrpeneiiarh BUAbl paldOT, JIOroBapuUBaThCS, O00CYXIATh
MpOoILIeCC U PE3YNbTAT PAd0ThI, 00001aTh MHEHUS HECKOJIbKUX JIOJICH;
y4acTBOBAaTh B TPYNMNOBBIX (opMax paldoThl (0OCYXJeHHS, OOMEH MHEHHUSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BBHITIOJIHITH CBOIO YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICHCTBUS C JPYTMMH YJI€HAMH KOMaH[bl, OIICHMBATh KA4e€CTBO CBOETO
BKJIaZla B OOWIMH MPOAYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aUMOJICUCTBUA.

Pery/isiTUBHBbIE YHUBepCcaJbHbIEe yUeOHbIe eiicTBUS

Camoopranusanus:

CaMOCTOSITENTFHO COCTaBIISITh IUIAH, aJITOPUTM pEIIeHHs 3aJauu (WM €r0 4acTh),
BbIOMpaTh CHOCOO pEIIeHHs] C YYETOM HMEIOIIUXCS PECypCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHUPOBATh M KOPPEKTUPOBATH BapHaHThl PEHICHUN C
y4€TOM HOBOH MH(OpMAIIIH.

CaMOKOHTPOJIb:

BJA/E€Th CIOCcO0aMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3ysbrara
pelIeHns MaTeMaTHIeCKON 3a1auH;

OpeIBUIETh TPYAHOCTH, KOTOpPBHIE MOTYT BO3HHMKHYTh IpU pEIICHUU 3aJayH,
BHOCHTh KOPPEKTHUBBI B [IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHWBAaTh COOTBETCTBUE pe3yjibTaTa JCSATENIbHOCTH IIOCTABICHHOW MLETH W
YCIOBUSIM, OOBSACHSATH MPUIUHBI JOCTHKCHHS WM HETOCTIKEHUS 11EeTH, HAXOAUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMbl IO MaT€MaTHKE IMpPeICTaBICHbI
1o rojamM oOy4yeHHusl B CIEQYIOIIMX pa3lieiax IporpaMMbl B paMKax OTAENIbHBIX
yueOHbIX KypcoB: B 10-11 xkmaccax — KypcoB «Anrebpa W Hayaia
MaTeMaTU4YeCKOro aHanu3a», «['eomeTpus», « BEpoITHOCTh U CTAaTUCTHKAY.



Pabouasi nporpaMmma no ajredpe M Ha4aJJaM MaTeMATHYECKOr0 AHAIU3A
MNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHYeCKOTO

aHajau3a» 0azoBoro ypoBHs s oOydarontuxcs 10 —11 kimaccoB pa3paborana Ha
ocHOBe DeniepaIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanuzanus mporpaMMbl OOECIEUMBAET OBJIAJEHUE KIHOUYEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOILEKYIbTYPHOIO, JMYHOCTHOTO M TO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTHUUYECKOTO aHaIW3a» SBJISIETCA OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXcsi Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAaHHOTO Kypca ydallhecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTeMaTHYECKOH (opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOTo aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTD
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHune. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapIiield IIKOJE ydJaliuecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIeJed pealbHbIX CUTYallMd W HHTEpIpeTaIuu
MOJYYEHHBIX  PCEIICHWM, 3HAKOMSTCS C  MpUMEpPaMHU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLHAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4Yepe3 cnenuduky ydyeOHOW AesITelIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IOJIYYEHHBIA PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-METOANYECKass TUHUA «YHucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIA, yMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAlUOHAIBHBIX, WPPAUUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JUHUA «DyHKUMU U TpaQUKA» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIsl pelleHus 3aJad U3 JPYruX yueOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-IOIMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-METOANYECKas: TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  JJEMEHTaM TEOPUH  MHOXKECTB. T€OpEeTMKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBS3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCUUIUIMHBI B €IHHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havama MaTeMaTHMYECKOTO aHAM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VMHTEPHPETALNN NOJyYCHHBIX PE3YJbTATOB. Takue 3aJaHus BIUIETEHBI B KaXIbIN
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM muiaHe Ha H3ydYeHUE Kypca ajreOpbl M Hayajdl MaTeMaTH4YeCKOIo
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BBIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OECKOHEYHBIE  MepHoauYeckre  ApoOu.  ApupMETHUYEeCKHe  Olepaluu  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0eit U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JelicTBuTenbHble yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckre omnepauud € JEUCTBUTEIbHBIMU yuciamu. [IpuOnmxeénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas  ¢opma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  cremeHd.  JleWicTBus ¢
apu(PMETUIECKUMU KOPHSIMU HATypaJbHON CTETICHHU.

CHHyC, KOCHHYC W TaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHuEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue uenbix 1 JpoOHO-pallMOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHU .

IIpyuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
U 3aJ1a4 U3 PA3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm yskumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MokazareneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jjisi ONMUCaHUsS peabHbIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KITACC

Yucaa v BBIYMCICHUA

Harypanbnsbie u uensle uncia. [IpuzHaku 1e1MMOCTH LENBIX YHCEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeraeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuUHbIE U HATYypPATIbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTApU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
MTOKA3aTEIIEM.

[Ipumepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBIX 00JIacTell HAyKH WU pPeaTbHOUN
JKU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
byaknun. Makcumymbl ¥ MUHUMYMBbI (QyHKIIMUA. HanOosbiiee u HamMeHBIIIEE
3HaueHue (PYHKIIMU Ha IPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u jorapudpmuueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS HCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

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

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnua.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Marematuka» JOJDKHO 0O€cCIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICAYIOMMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YUAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MIPOLUIIOMY Y HACTOAILIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLLICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MaT€MaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyrUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

DcTeTnyecKkoe BOCIUTaHUE:!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpasa >KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

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

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHOM M COLMATIBHOU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH  OKpY)Karomiel cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKONM HayKM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, JTaloOB €€
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTPaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PecYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  NpUMEHeHUue  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHWUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpeNIeICHUs]  TOHSATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccuuKalu, OCHOBAaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKACHUSX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee MOAXOIAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

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

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
TIPEIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

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



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamuenwvle Oelicmeus, —obecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3ajaul, KOMMEHTHUPOBATh MMOTYYEHHBIN pe3yibTar;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB AHasiora, oOHapyXUBaTh pa3jMyle U CXOJCTBO IMO3ULIHUMN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, TOrOBapUBATHCS, 00CYKIaTh IPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JAPYTMMH YJI€HAMH KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BEHIOMPATH CIIOCOO PEIICHHMS C

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

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



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

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MaTEMATUYECKOTO aHaInu3a
Ha YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJICHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYUCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTesieM; CTaHJapTHAs
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
WCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCU TIEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDQKEHWW W  peIlaTb OCHOBHBIE THIBl  [EJNbIX, PANUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 00JacTel HAyKH U PeasIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpE/ENCHUs] M MHOXXECTBO 3HadeHW (yHKuuH, Tpaduk (QYHKIHHU, B3aHMMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTETICHHOH (DYHKIIMH C TIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHSTUAMH: TOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SABJICHUH, NMPU PELUICHUH 3aJad M3 JAPYrux Yy4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKU JICJIMMOCTH LIEJBbIX YKCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKHUTEIN
JUISL PELLICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uuciia, AECATUYHBIE U HATypaJbHbIC
JoTapu(MBbI.



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3OBaHMs  BBIPAKECHUI;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEePUPOBATH MOHATUSAMU: JIOTapUPMHUECKOE ypaBHEHUE M HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKUX 3a1ay.

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

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM annapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHMs (PYHKIMH, 3aJaHHON IrpaduKoM.

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

N300pakath HA KOOPJIMHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIHUS;, TPOU3BOIHAS (QYHKIIHHY;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

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



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

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COI[HAIBHO-2KOHOMUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumenoBanue pasnesion " TeM (undposbie)
n/n NPOrpaMMmblI Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype
MHoxecTBa palMOHANBHBIX u
1 JNeUCTBUTENbHBIX  uMces.  Panumonaneubie 14 1
ypaBHEHHUS U HEPABEHCTBA
5 Oyukuuu U rpaduku. CrTeneHb C IMeNbIM 5
[IOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—OH CTENEeHH. 18 1
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TpUroHOMETpHUH. T pUroHOMeTpuYecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0000IIEHNE, CUCTEMATHU3AIIMS 3 1
3HaHU
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 68 4 0




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanue pa3aenos " TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Kourpoarueie — Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
CreneHp ¢ palMOHAIBHBIM IOKA3aTEJIEM.
1 [TokazarenpHast ¢(ynxnus. [lokazatensuple 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmudaeckas GbyHKIHS.
2 Jlorapudmudeckue ypaBHEHUS u 12
HEpaBEHCTBA
Tpuronomerpuyeckue QyHKIMH U HX
3 rpaduKy. Tpuronomerpuueckune 9 1
HEpaBEHCTBA
4 [TpousBoanas. [IpumeneHnre mpou3BOHOM 24 1
5 HHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HatypanbHble 1 1enbie yncia 6
8 [ToBTOpenue, o0o0OIIEHNE, CHUCTEMATH3ALUS 18 5
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 6 0




Pabouvas mporpamma 1o reoMeTpuu



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMU OCHOBY JUJII CaMOPA3BUTHsSI M HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHYHOCTHOTO W ITO3HABATEIILHOTO pPa3BUTHS
JUYHOCTU 00YJarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIHH. Pa3Butue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JaCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOTO ObITHSA, (dopMa
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHMEe MpEACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomeTpumn oTBoAUTCS 2 yaca B Heaeno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CcTepeoMeTpuu. Touka, TmpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECS,
NapajulesibHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTh NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IIockocTtei. [lpocTeiline mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopeMa O IIpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
IleprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOT'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. Ilupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL MOBEPXHOCTh MUPAMMU/IBI; TPABUIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs MHMPAaMHA; NPABUJIbHAs TPEYroJibHas MHUpPAMHUAA W TPaBUJIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Ipu3Mbl U MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IUIOCKOCTH.  JJEMEHTbl CUMMETpPMM B NHMPaMHJIAX, NapaJIeJIeNUIenax,
IIPaBUJIBHBIX MHOTOI'PAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHON MHUPAMUJIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tena Bpamenust

[Hunuaapuueckast MOBEPXHOCTH, oOpasyrolue AJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lunuHap: ocHoOBaHuA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
TTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: OCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanun Tem BpalleHWs W  MHOTOTPAaHHUKOB. MHOTOTPAaHHWK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WIH TEIIO
BpaIeHusl.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactsus u3 He€. OObEM MWIMHJpPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Tomo6Gueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B mpocTpancTBe. CI0KEHUE U BRIYUTAHNE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIyIIETo.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acClieKTaM pa3iIMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEITHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYAOIIOOHS; MHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIATh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccuu U peanu3oBbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB M OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelIOBEUECKOH JeSITelbHOCTH, JTamoB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowmuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Bba3oBble 1oruyeckue aeiicTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOMMOTO aHAIIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPeoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
NpOTUBOpEYHs B (aKTax, NAaHHBIX, HAOMIONEHUSX U YTBEPKIACHUSX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTryMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0® pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHUE;

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

e CaMOCTOSITEIBLHO (POPMYTUPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

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

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIy4E€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3ULIUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM PELICHUs 3aJa4uu, BEIOUpaTh Coco0 pelieHus
C Yy4€TOM HMEIOIIMXCA pPEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHNUN C YYETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAaHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS W3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUIAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIA yIoj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIN
MHOTOI'PAaHHHMK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKH,  BBIOMpass ~ OCHOBaHWS IS
KJacCU(pUKauuu (BBINYKJIblE W HEBBINYKJIble MHOTOIPAaHHUKH; MpPaBUIIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CJIEAOB, BBIMOJHSIThH
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXIY ABYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemars 3a1aun Ha HaxXOXKJIEHUE TE€OMETPUUYECKUX BEJIMUUH IO 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IPU PELICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuaa) C TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLIEHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpOCTEHINNE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS HaA IPAKTUKE: AHAJIM3UPOBATh PEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOpEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh MNOHATUSAMH: LUJIUMHAPHUYECKAs MOBEPXHOCTh, OOpa3yroliue
UUWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTD,
o0pa3yrolire KOHMYeCKONH OBEPXHOCTH, KOHYC; ChepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TE BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBarh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMy.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONKCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAA B MHOTOIPAHHUK WJIH TEJO
BpalICHUS.

BbIYUCIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



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

BEITIOTHSTE (BRIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAIbIBATh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEA0BaTh IOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB 7 TeM (undposbie)
n/n NMpOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 Brenenue B ctepeoMeTpuio 10
5 [IpsiMble W TUIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapamiensHOCTh MPSAMBIX U TUIOCKOCTEH
3 HepneH)mIEmepHOCTb TIPSIMBIX g,
MJI0CKOCTEH
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68 5 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3gejioB W TeM (mudpossbie)
Ne n/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThI pecypesi
1 Temna Bpamenus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpECHME, 000011IeHHE, 7 1
cUucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

/i Tema ypoka

OcHOBHBIE TTOHATHSI CTEPEOMETPUH: TOUKA,
npsimasi, IIJIOCKOCT, IIPOCTPAHCTBO.
[IpaBuna wu300pakeHUsT Ha PHCYHKax:
M300paXeHUs MIOCKOCTEH, MapauleIbHbIX
PsIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilonstus: MNEPeCCKaromurecCsa IINIOCKOCTH,
NepeceKarommecsa npsAamMasa 1 rmiI0CKOCTb
IlonsTus: MNEpeCCKarommecsa IIJIO0CKOCTH,
MNEPECCKArOMUEC IpAMad U IJI0CKOCTb

3HaKOMCTBO C MHOTOTpaHHHKaMH,
n300paxeHue MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanbHble cBefieHUs1 0 KyOe U nmupamu/e,
ux pa3Béptku u Moxenu. CeueHus
MHOI'OI'DAHHUKOB

Hauanpubie cBeieHust 0 KyOe U MupaMu/e,
ux pa3Béptku u  Moaenu. CedeHHs
MHOTOT'PAHHUKOB

ITorsarue 00 aKCHOMAaTHYECKOM
MOCTPOEHUU  CTEPEOMETPUU:  aKCHUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
ITousTHe 00 aKCHOMAaTHYECKOM
MOCTPOEHUU  CTEPEOMETPUU:  AKCHUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

[Tousarue 00 AKCHOMAaTUYECKOM




IIOCTPOCHUU  CTEPEOMETPUU:  AKCHUOMBI
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

[lonsTue 00 aKCHOMaTHYECKOM

10 MOCTPOCHUU  CTEPEOMETPHHM:  aKCHOMBI 1
CTEPEOMETPHUH H CIEJCTBHS U3 HUX
B3anMmHOe pacnonokeHue NOpsAMBIX B

11 IIPOCTPaHCTBE:! mepecekaromuecs, 4
napajjiensHele U CKPELIMBAIOIINECS
npsiMble
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN B

12 MPOCTPAHCTBE! MApaIENbHbIE MPAMbIE B 4
IPOCTPAHCTBE;  HApaJJICNIbHOCTh  TPEX
IPSIMBIX
[apannenbHOCTh MPSAMBIX U IJIOCKOCTEH B

13 npoctpancte: IlapamnensHocTh psMoit 1 1
TUIOCKOCTH

14 Vriabl ¢ cCOHanpaBIEHHBIMH CTOPOHAMM 1

15 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

16 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

17 [TapannensHOCTH IUIOCKOCTEH: 1
napaieNbHbIe TUIOCKOCTH

18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1
[Tpocreiine npocTpaHCTBEHHbIE (UTYPHI

19 Ha TJIOCKOCTH: TETpadIp, kyo, 1
napaJesenurne;|

20 IToctpoeHue ceueHnit 1

21 [TocTpoenue ceueHmit 1
KontponbHast pabota no teme "IIpsambie u

22 MIJIOCKOCTH B MIPOCTPAHCTBE. 1
[TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH"

23 [IeprieHAUKYIAPHOCTD IpsAIMON U 1

IIJIOCKOCTH: NMEPNEHIUKYISIPHBIE NPSMBIE B




MIPOCTPAHCTBE

24

25

[Tpsimble napaJuleJIbHbIC u
NEPIEHIUKYJISPHBIE K IITIOCKOCTH
[Ipsimble napasuieyibHbIe u
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

26

27

[TpusHak NEpHEHAUKYISIPHOCTH NPAMON U
IUIOCKOCTH
[Ipu3Hak nepneHIUKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

28

Teopema 0 npsAMON NEPHEHIUKYIAPHOU
IJIOCKOCTH

29

30

Teopema o0 mnpsAMON NEPHNEHAUKYIAPHON
IUIOCKOCTH
Teopema 0 npsAMON NEPHEHIUKYIAPHOU
IJIOCKOCTH

31

HepHeHI[I/IKYHﬂp M HAKJIOHHBIC: PACCTOAHUC
OT TOYKH 10 IINIOCKOCTH, PACCTOSAHHUEC OT
HpHMOﬁ J0 IIITOCKOCTH

32

HepHeH,I[I/IKYHSIp " HAKJIOHHBIC: PACCTOSIHUC
OT TOYKH 10 IINIOCKOCTH, PACCTOSAHHUEC OT
HpHMOﬁ J0 IIITOCKOCTH

33

34

35

[lepnieHaAUKyYsIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE OT
IPSIMOM 10 IIJIOCKOCTH
[lepnieHaAUKyYsIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE OT
PSIMOM 10 TIJIOCKOCTH
VYrnel B NOPOCTPAHCTBE: YTONA  MEXIY
IIPSIMOM U INIOCKOCTBIO

36
37

JIByrpaHHBI ~ yroi, JIMHEWHBIM  Yroj
JIBYTPAHHOI'O yIJIa

JIByrpaHHBI  yroi, JIMHEWHBIA  Yroj




JIBYTPAHHOI'O yria

38

[leprieHAMKYISIPHOCTH MJIOCKOCTEH:
NpPU3HAK  TMEPIEHIUKYISIPHOCTH  JBYX
IIJIOCKOCTEN

39

[leprieHAMKYISIPHOCTH IJIOCKOCTEH:
NpPU3HAK  MEPIEHIUKYISIPHOCTH  JBYX
IIJIOCKOCTEMN

40

[leprieHAMKYISIPHOCTH MJIOCKOCTEH:
NpPU3HAK  MEPHEeHIUKYISIPHOCTH  JBYX
IIJIOCKOCTEMN

41

Teopema o0 TpEX nepHeHAUKYIApax

42
43

44

Teopema 0 TpEX nepneHAUKYIIIPax
Teopema o0 TpEX NepHneHIUKYISIPax
KonTtponbnas pabota o TeMaM
"IlepneHUKYISIPHOCTD MPSAMBIX u

wiockocTe" u "Yriabsl MeXIy NpSIMBIMH U
II0CKOCTsIMU"

45

46

[TousTue MHOI'OI'paHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OrpaHHHKA, BBIITYKJIBIC H
HCBBLIITYKJIBIEC MHOT'OI'PAaHHUKU; pa3BépTI<a
MHOI'OrpaHHHUKa

[Ipu3ma: n-yrosmpHass mnpu3Ma; TpaHd U
OCHOBAHUS IPU3MBI; IpsMast U HAKIOHHAS
npu3Mbl; OOKOBasi U IMOJHAs MOBEPXHOCTh
IIPU3MBI

47

[Tapamnenenunen, MIPSAMOYTOJIBHBIN
napaJuleJIenuIe] U €ro CBOWCTBa

48

49

[Inpamua: n-yroypHas nupamuza, TpaHu u
OCHOBaHUE MHUpPaMUJbl; OOKOBas W TMOJHAs
[IOBEPXHOCTb IHUPAMUABI, IMPABUIbHAS U
yCeUY€HHas nupaMuIa

HpaBI/IJIBHBIe MHOI'OI'paHHUKH: TIOHATHC




IPaBHWIBHOTO MHOTOIPaHHHKA; [IPABHIIbHAS
npusma n I[MpaBUJIbHAA nupamMuja,
IpaBWIbHAs TPEYrojibHas MNHpaMuua |
NPaBUIBHBIN TETpadap; Kyo

IIpencrasienue 0 IIPaBUJIbHBIX

50 MHOTOT'PAaHHHUKAX: OKTadJp, JOJCKadAp H 1
UKOCadIp.

CuMmMmeTpusi B NPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, MPAMOH, MIOCKOCTH.

ol OneMeHTbl CUMMETpUM B nupamugax, 1
napasuieNienunenax, MIPaBUIIbHBIX
MHOTOT'paHHHKaX

50 Brrancienue 371eMEHTOB MHOTOTPaHHUKOB! 1
pEOpa, TuaroHaiu, yribl
[Tnomanb OOKOBOM MOBEPXHOCTHU U MOTHON

53 MIOBEPXHOCTH TPSMOW TPU3MBI, IUIOMIAIb 1
OCHOBaHMH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH MPSMOU TPU3MBI
[Tnomans  OGOKOBOM  MOBEPXHOCTH U

54 MOBEPXHOCTH  TPABWJIBHOW  MUPaMUJIBI, 1
TeopeMa o IO OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

55 'I'<0HTp0J'II>Ha$I pabota o Teme 4

MHororpanHuku"

56 [Tonsitrie 06 06BEME 1

57 O0bEM TUpaMUIBI 1

58 O0BEM TUpaMHUTBI 1

59 O0BEM mupamMu B! 1

60 O0BEM mupamMuIbI 1

61 OOBEM TTPU3MBI 1

62 OOBEM TTPU3MBI 1

63 OO0BEM TTPU3MBI 1




KontponbHast pabora mo teme "OOBEMBI
MHOTOTPaHHHUKOB"

64

[ToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS
65 3HAHWH. [TocTpoenue CEUYCHUI B
MHOTOT'paHHHKE

[ToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS
3HaHUW. BhIUKCIIEHUE PACCTOSTHUM: MEXITY
66 JIBYMsI TOYKaMH, OT TOYKH JO NPSMOU, OT
TOYKH hi(s) IJIOCKOCTH, MeXIy
CKPEIIMBAOIIUMUCS MPSMBIMH

67 Hroroas koHTpoapHas pabora

[ToBTOpenue, 06o0IIEHNE CUCTEMATH3AITUS
3HaHUil. BbluKcIeHHE  YIIIOB:  MEXAY

68 CKPEIIMBAIOIIUMUCS  TPSAMBIMH,  MEXIY
OpsIMOi M IUIOCKOCTBIO,  JBYTPAaHHBIX
YIJIOB, YIIIOB MEXIY IJIOCKOCTSIMH

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

Codepa u map: HeHTp, paauyc, THaMeTp;
IUIOMIA/Ib TIOBEPXHOCTH CHEeph

B3aunmuoe pacnonoxenue cdepsl U
IUIOCKOCTH; KacaTelbHas IIOCKOCTh K
cdepe; momans cheps

N3o0paxenne  chepsl, 1mapa  Ha
iockoctu. CeyeHus mapa

LumuHaprudeckast MMOBEPXHOCTb,
oOpa3yrommue VUTHHIPAYECKOM
MOBEPXHOCTH, OCh  IMJIHHIPUYECKON
TIOBEPXHOCTH

Hunuuaap:  ocHoBaHusi ©  OOKOBas
MOBEPXHOCTh, OOpasylomass ¥  OCbh;
JI0magb OOKOBOI1 u MOJIHOM
MMOBEPXHOCTH

N300pakeHne UINHAPA HA IUIOCKOCTH.
Passéprka HHAJIMH]PA. Ceuenus
HWIMHIpa (TUIOCKOCTBIO, IapaljiesIbHON
WIH NepHEeHIMKYISPHON OCH LIMIIMHPA)

Konunyeckas moBepXHOCTh, 00pa3yrolue
KOHMYECKOM  TIOBEPXHOCTH, OCh W
BEpIUIMHA KOHUYECKON MTOBEPXHOCTHU

Konyc: OCHOBaHUE u BEpIIIHHA,
oOpasyromas 1 oCh; TUIOaAh OOKOBOU U
MOJTHOW MOBEPXHOCTH

VYceu€HHbII KOHYC: oOpasymlomue u




BBICOTA; OCHOBaHUs u OokoBas
MMOBEPXHOCTD

N300paxkeHne KOHyca Ha IUIOCKOCTH.
Pa3zpéprka konyca. CeyeHuss KoHyca

10 (TTOCKOCTHIO, napauiensHon = 1
OCHOBAHHIO, U INIOCKOCTBIO, IPOXOAsALIeH
4yepe3 BEPIINHY)

11 KomOunanust ~ Ten  BpamieHuss | 1
MHOTI'OI'PaHHHUKOB
MHOrorpaHHMK,  OHNHCAHHBIH  OKOJIO

12 cdepsr; cdepa, BIIMCaHHAas B 1
MHOT'OI'PaHHHK MJIM B TE€JIO BPAILEHUS

13 [lonatue 06  oO6béme.  OCHOBHBIE 1
CBOHCTBA 0OBEMOB Tell

14 O0bEM UIMHIIpa, KOHYyCa 1

15 O6béM 11apa u momaab cepsl 1
[lonoOHble Teda B NIPOCTPAHCTBE.

16 CootHomieHuss  Mexay — miuom@asmu - 1
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ‘ILI;Ia}I" pabora nmo Temam "Tena 1
BpaieHus" u "OobeMsl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pasznoxenue BEKTOpa 10 TpéM

21 HEKOMIUTaHapHbIM BekTopam. I[lpaBmio 1
napaiesenumnena
Pemmenue 3ajad, CBSI3aHHBIX C

22 NpUMEHeHHeM TmpaBwi JedctBuii ¢ 1
BEKTOpaMH

23 [IpsmMoyronbHas cuUCTeMa KOOpPIMHAT B

npoctpanctBe. Koopaunatel  BekToOpa.




[Ipocreiimue 3aa4u B KOOpAUHATAX

o4 Yron wmexay BekTtopamu. CkanspHoe 1
MIPOU3BE/ICHNE BEKTOPOB

o5 Beruncnenue yrioB Mexay MNPSMBIMH U 1
IJIOCKOCTSIMU

26 KoopauHatHO-BEKTOpHBIH ~ METOJ  IpHU 1
PEIICHNY TEOMETPUUYECKUX 3a/1a4

27 KonrponsHas pabora mo teme ""BCKTOPBI 1
Y KOOPAHMHATHI B MPOCTPAHCTBE
[ToBTOpEHME, 00o0meHme u

28 cucremaruzanusi  3HaHWid. OCHOBHBIE 1
¢buryper,  dakte, TeopeMbl  Kypca
TUTAHUMETPHUH
[ToBTOpCHME, 000011IeHNE u

29 cucremarmzanusi  3HaHWA. OCHOBHBIE 1
¢burypsl, (akTel, TEOpeMbl  Kypca
TUTAHAMETPHUH
[ToBTOpeEHue, 00001IeHNe u

30 CHUCTEMATHU3aIHA 3HAHUH. 3agaun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpeEHue, 00001IeHNne u

31 CHUCTEMATHU3aIHA 3HAHUH. 3agaun 1
TUTAHAMETPUHU F METOJIBI HX PEIICHUS
[ToBTOpeEHue, 00001IeHNne u

32 cucremaru3zanusi  3HaHWid. OCHOBHBIE 1
¢burypsl,  (axThl, TEOpeMbl  Kypca
CTepEeOMETPUH

33 HroroBas KOHTpOJIbHAS paboTa 1

34 [ToBTOpEHME, O696H1€HI/I€ u 1
CUCTeMaTH3aIusl 3HAaHUH

OBILEE KOJIMYECTBO YACOB 1o 34

[TPOTPAMME










HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyectBo 4yacos DJIEeKTPOHHbIE
(1)
JI:[;-II Tema ypoka Kontpoapnbie  Ipaxruieckue fI[:;'?eHI/Iﬂ gggja[;zi];feﬂbﬂble
padoThI padoTshI pecype
1 MHOkeCTBO, Olepalyy HaJl MHOKECTBAMH.
Juarpammsl Diinepa—Benna
Pannonanbupie uncna. OOBIKHOBEHHbIE U
2 JIIECATUYHBIE Jpo0u, MIPOLICHTBHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Apudmernaeckue ornepanuu c
3 panroHaIbHBIMU YHUCIIAMH,
peoOpa3oBaHUs YUCIOBBIX BbIPAKEHUM
[Ipumenenune napoOell M HPOLEHTOB IS
4 pELIeHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3IM4HbIX
OTpaciell 3HaHUM U peanbHOU KU3HU
[Ipumenenne napoOell M TPOLEHTOB AJIs
5 pelIeHus PUKIAJHbIX 3a/1a4 U3 Pa3IMYHbIX
OTpaciell 3HaHUW U peabHOU KU3HU
6 JelicrBuTenbHble yncna. PanmoHanbHblE U
UppaloOHaJIbHbIE YKCIIa
7 Apudmernueckue onepanun c
JENCTBUTEIBHBIMY YN CIIaAMU
[TpubnukEHHBIE  BBIYMCIEHUS, IpaBUIIA
8 OKpYIJIeHUsl,  NpHUKUAKA W OIeHKa
pe3yJibTaTa BBIYUCICHUN
9 ToxnectBa " TOKJIECTBEHHBIE
npeoOpa3oBaHUs
10 YpaBHeHUE, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, penieHrne HepaBeHCTBA




12

Metoa nHTEpBaAIOB

13

14

15

Pemenue nensix U ApoOHO-pallMOHATIBHBIX
YPAaBHEHUN U HEPaBEHCTB

KonTtponbHast pabota no teme "MHOXKecTBa
pPALlMOHATIBHBIX U JEHCTBUTENIBHBIX YHCEI.
PannonabHble ypaBHEHUsI U HEPABEHCTB"
OyHkws, cmocoObl 3amaHus  (QYHKIUU.
B3anMHo oOpaTHbIe pyHKIIUN

16

I'paduk dynkiuu. O6aacTh onpeaencHus u
MHOKECTBO 3HaueHud ¢yHkuuu. Hymu
dbyskun. [IpoMexyTKH 3HAKOMOCTOSIHCTBA

17

18

19

YérHbie 1 HEUETHBIC QYHKIIUU

Cremnens c [EITBIM oKa3aTeJieM.
CrangapTHas dhopma 3aMuCH
JIEUCTBUTEILHOTO YHCIIa

Ucnonp3oBanne  momxonsmierd  (HopMel
3allUCH  JCUCTBUTENBHBIX  YUCEN  JUIs
PCIICHUA MPAKTUYCCKUX 3a1a4 n
IPEJCTABICHUS JAHHBIX

20

CrenenHass (pyHKUHS C HATypaabHBIM U
menapIiM ToKaszareieM. EE cBoiicTBa U

rpaduk

21

22

23

Apudmerndeckuil KOpeHb HaTypaJbHOU
CTEIEHU

Apudmerndeckuil KOpeHb HaTypaJbHOU
CTEIEHU

CaoiicTBa apuMeTUIECKOTO KOpHS
HATypaJIbHOHU CTENIEHU

24

25

CaoiicTBa apu(MeTHYECKOTro KOPHS
HaTypaJbHON CTENEHU
CgoiicTBa apuMeTUIECKOTro KOpHS
HaTypaJIbHOM CTENEHU




HevictBusi ¢ apu(METHUYECCKUMHU KOPHIMHU

26 .
N—oli CTeneHu

27 I[eﬁfTBHH Cc apu(METHYECKUMH KOPHIMH
N—Oli CTENECHU

28 I[eﬁfTBHﬂ C apu(METHUYECKUMHU KOPHSIMHU
N—oli CTeneHu

29 I[eﬁfTBHH Cc apu(METHYECKUMH KOPHIMH
N—Oli CTENECHU

30 I[eﬁSTBHH c apu(pMETHUYECKUMHU KOPHSIMHU
N—oli CTeNeHU

31 Pemenune uppanMoHaJIbHBIX YpaBHEHUH U
HEPABEHCTB

32 Pemienne wuppanmoHaJIBHBIX YPaBHEHHU U
HEPABEHCTB

33 Pemenune uppanMoHaJIbHBIX YpaBHEHUH U
HEPABEHCTB

34 Pemienne wuppanuoHaJIbHBIX YPAaBHEHUM M
HEPABEHCTB

35 Pemenune uppanvoHaIbHBIX YpaBHEHUH U
HEPABEHCTB

36 CgoiicTBa u rpaduk KopHs N-0ii cTenenu

37 CgoiicTBa u rpaduk KOopHs N-0ii cTenenu
KonTponbHas pabota o TeEME

38 "ApudpmeTrueckuili KOpeHb N—ON CTEeneHH.
HppanuoHanpHble YPaBHEHHUS "
HepaBeHCTBA"

39 CuHYC, KOCMHYC M TaHI€HC YHCIOBOIO
aprymeHra

40 CuHyC, KOCHMHYC M TaHI'€HC YHCIIOBOIO
aprymeHra

a1 ApKCUHYC, apKKOCHHYC M apKTaHI€HC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCHHYC M apKTaHI€HC

42 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuieckas OKPYKHOCTB,

43 onpeneeHue TPUTOHOMETPHUYECKUX 1
(YHKLUH 9UCIOBOTO apryMEeHTa
Tpuronomerpuieckas OKPYKHOCTB,

44 onpeneeHue TPUTOHOMETPHUIECKUX 1
(GYHKLNH YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

49 Hp606pa30338.HI/Ie TPUTOHOMETPHUECKHX 4
BBIpKEHU I

50 Hpeo6pa30vBaHHe TPUTOHOMETPHHYECKHX | 4
BbIpKEHUI

51 Hp606pa30338.HI/Ie TPUTOHOMETPHHYECKHX 4
BBIpOKEHU I

50 Hpeo6pa30vBaHHe TPUTOHOMETPHHYECKHX 4
BbIpQ)KEHUI

53 Hpeo6pa30vBaHHe TPUTOHOMETPHHYECKHX 4
BbIp)KEHU I

54 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUN 1

55 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

56 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

57 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

58 Pemienne TpuroHOMeTpUYECKUX YpaBHEHNUN 1

59 Pemienne TpuroHOMeTpUYECKUX YpaBHEHNUN 1
Kontponbhas pabora no teme "®opMyiibl

60 TPUTOHOMETPHH. Tpuronomerpuueckue 1

ypaBHeHHUA"




HOCJIG,I[OB&TGJIBHOCTI/I, CII0COOBI 3aJaHus

61 MOCJIEN0BATEIbHOCTEM. MOHOTOHHBIE 1
MI0CJIEIOBATEIIBHOCTH
Apudmerndeckass U reoMeTpUYecKas

62 nporpeccuu. Vcronb30BaHHE TPOTPECCUU 1
TUIst pereHHsI peabHbIX 3aga4
MIPHUKIIATHOTO XapaKTepa
BeckoHeuHo yOBIBaroIIasi reoMeTpudecKas

63 MIPOTPECCHs. CymmMma oeckoHeyno 1
yOBIBAIOMIECH reOMETPUICCKON TPOTPECCUH

64 ®dopmyra CI0KHBIX MTPOIEHTOB 1

65 ®dopmyra CI0KHBIX MTPOIEHTOB 1
O0o0mIeHre, cUCTeMaTU3alusl 3HaHUK 3a

66 Kypc anreOpbl W Hadaja maremarudeckoro 1
aHanuza 10 kacca

67 HroroBast koHTpoOIbHAs paboTa 1
OO0oO0meHre, cUCTEeMaTU3alusl 3HaAHUK 3a

68 Kypc anreOpbl W Hadaja maremarudeckoro 1
ananm3a 10 kmacca

OBIIEE KOJIMYECTBO YACOB 1o 68

[NPOTPAMME




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
(1)
Jl:;_n Tema ypoxka Beero Kontpoabubie IIpakTuueckue i[:;jennﬂ gg[?;l;zi];eenbnme
padoThI padoThI pecypebi
1 CreneHsb ¢ pallMOHAIBHBIM ITOKa3aTeIeM 1
2 CaoiicTBa CTeNeHH 1
3 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
palMOHAJIbHBIE CTEIEHU
4 [Ipeobpa3oBanue BbIpak€HUM, coaepKaliux 1
paLMOHATIbHBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
palMOHAJIbHBIE CTEIIEHU
6 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA 1
7 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA 1
8 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA 1
9 [Toka3arenbHbIC ypaBHEHHs U HEPAaBEHCTBA 1
10 [TokxazarenbHble ypaBHEHUSI M1 HEPABEHCTBA 1
11 [TokazarenbHas QyHKUUSA, €€ CBOWCTBA U 1
rpaduk
Konrponbnas padora mo teme "CremneHs c
12 parroHaIbEHBIM mokasareneM. 4 1
[TokazarensHas ¢ynkuus. IlokazaTenbHble
ypaBHEHHUS U HEpaBeHCTBA"
13 Jlorapudm yucia 1
14 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(pMBI 1
15 [TpeoOpazoBaHue BhIpaXeHH, CoIepKalIuX 1
Jorapupmbl
16 [IpeobpazoBaHue BhIpaXKEHHM, COJEPKALIIX 1

Jorapudmsl




[IpeoOpazoBanue BhIpaXKEHHM, COIEpPIKALINX

17
Jorapupmbl

18 [IpeoOpa3oBaHue BBIpaKEHUH, COACPKAMINX
sorapudMbl

19 Jlorapudmuueckue ypaBHEHUS u
HEPABEHCTBA

20 Jlorapudmmueckue ypaBHEHUS u
HEPaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS u
HEPABCHCTBA

99 Jlorapudmuueckue ypaBHEHUS u
HEPABCHCTBA

23 Jlorapudmmueckas GyHKIH, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas GyHkius, e€ cCBOWCTBA U
rpaduk

o5 TpuronomeTpuyecKue GyHKIIH, 170
CBOICTBa U TpaduKH

2% Tpuronomerpuyeckue byHKIUY, ux
CBOMCTBA U rpaQuKH

97 Tpuronomerpuyeckue byHKIUY, ux
CBOMCTBA U rpaQuKH

28 TpuroHomeTpu4yecKue GbyHKIUY, 1704
CBOICTBa U TpaduKu

29 [Tpumepsr TPUTOHOMETPHUYECKHIX
HEPABCHCTB

30 [Tpumepsr TPUTOHOMETPHUICCKHIX
HEPABEHCTB

31 [Tpumepst TPUTOHOMETPUYECKHIX
HEPABCHCTB

30 [Tpumepsr TPUTOHOMETPUIECKHIX

HCPAaBCHCTB




KonTponbhas pabota o TemMe

"Jlorapudmuyeckast GyHKIHA.
Jlorapudmuueckue ypaBHEHUS u

33 HepaBeHCTBA. TpuroHoMeTpuyeckue 1
byHKIUHA u ux
rpaduxu. Tpuronomerpudeckue
HepaBeHCTBA"

34 HenpepsiBHbIC HYHKITIN 1

35 Meton ~ uHTEpBaJIOB AN pEIICHUS 1
HEPaBEHCTB

36 Metox ~ WHTEpBaJOB s pPEUICHUs 1
HEPABEHCTB

37 [TpousBoaHas GyHKIMH 1

38 [IpousBoanas pyHKIUU 1

39 l'eomerprueckuii u (QuU3HUECKUI CMBICT 1
MIPOU3BOTHON

40 FeOMeTqueSKHﬁ U (U3MYECKH CMBICI 1
IIPOM3BOTHOM

41 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1

42 [Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIMA 1

43 [Tpou3BosmHast  cyMMbl,  HPOU3BEACHUS, 1
YacCTHOTO (YHKIIUMA

44 [IpousBomHass  CyMMBI,  NPOW3BEICHHS, 1
4acTHOTO (DYHKIIMH

45 [Tpou3BosmHast  cyMMbl,  HPOU3BEACHUS, 1
YacTHOTO (QyHKIUI
IIpumeneHne MIPOU3BOJHOU K

46 uccleoBaHui0 (DYHKIIMKA HA MOHOTOHHOCTH 1
U KCTPEMYMBI
IIpumenenne IIPOU3BOJHOU K

47 UCClIeIOBaHNI0 (DYHKIIMKA HAa MOHOTOHHOCTH 1

H OKCTPEMYMBI




[Ipumenenue MPOU3BOIHOMN K

48 UCCIICIOBaHUIO (DYHKIIMHA Ha MOHOTOHHOCTH 1
U 3KCTPEMYMBbI
[Ipumenenue MPOU3BOIHOMN K

49 UCCIIEIOBaHUIO (YHKIMHA HA MOHOTOHHOCTH 1
U 3KCTPEMYMBbI

50 HaxoxneHne HauboIb1Iero 1 HaMMEHbILEro 1
3Ha4YeHUs (YHKIIUU Ha OTPE3KE

51 Haxoxxnenre HanOoIbIIer0 1 HAUMEHBILIETO 1
3Ha4YeHUs (QYHKIHUU Ha OTpE3Ke

50 Haxoxnenue HauboIbIero 1 HAaMMEHbILEro 1
3Ha4YeHHs (YHKIIUU Ha OTPE3KE

53 Haxoxnenue HauboIbIero 1 HAaMMEHbILEro 1
3Ha4YeHHs (YHKIIUU Ha OTPE3KE

54 Haxoxnenne HanOoJIbIIET0 U HAUMEHBIIIETO 1
3Ha4YeHUs (QYHKLIMU Ha OTpE3Ke

55 Haxoxnenne HauboIbIero 1 HAaMMEHbILEro 1
3HaueHusl QYHKIUU HAa OTPE3Ke
[IpumeHeHne IIPOU3BOJHOU JUIs
HaxXOXJCHNS HAWIydllero pPELIEHUs B

56 NPUKIAIHBIX 3ajJadax, A omnpeneneHus 1
CKOpPOCTH TIpoliecca, 3aJaHHOro (Gopmynoi
WK rpauKoM

57 'I'<0HTp0J'II>Ha$I paboTta o TeMe 4

ITponsBoaHas. [Ipumenenue nponsBoaHomn"

58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX 1

59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX 1

60 WnTerpan, reoMerpuueckuii U (pusnueckuii 1
CMBICII MHTErpaja

61 WuTerpan, reomeTpudeckuil U GU3NIECKUi 1
CMBICJI MHTETpaja

62 Wnterpan, reomerpuueckuid u duzuueckuii = 1




CMBICJI HHTEIrpajia

Bbruncnenne wuHTerpama mno  Gopmyie

63 Herorona—JleitOHuna .

64 Boeruncnenne wHTErpama mo  Gopmye 1
Herorona—JleliOuuia

65 Bbruucnenne uwHTEerpama mo  Gopmyne 1
Herorona—IJleitOHuna

66 Boeruncnenne wHTErpama mo  Gopmyne 1
Herorona—JleitOHuna

67 CucreMbl TUHEHHBIX YpaBHEHU 1

68 CucTeMbl TUHEHHBIX YPaBHCHHIMA 1

69 Pemenue NPUKNIAJIHBIX 33721 € MOMOWBIO 4
CHCTEMbI JIMHEHHBIX YPaBHEHHIA

20 Penienune NPUKIAAHBIX 3a7a9 € MOMOWBIO 4
CUCTEMBI JIMTHCWHBIX YPaBHEHUH
CucreMbl W COBOKYIMHOCTH  IIEJBIX,

71 palOHATIBHBIX, UPPANHOHATBHBIX, | 4
MOKA3aTeIbHBIX, norapuGMUIeCKIX
ypaBHEHU U HEPABEHCTB
CucreMbl W COBOKYMHOCTH  IENbIX,

79 palMOHATIBHBIX, MPPAIMOHANBHBIX, | 4
MOKAa3aTeIbHBIX, norapuGMUIeCKIX
ypaBHEHU U HEPABEHCTB
CucreMbl W COBOKYMHOCTH  LENbIX,

73 paIMOHATILHBIX, MPPAIMOHATBHEIX, | 4
MOKa3aTeIbHbIX, norapuGMUUECKUX
YpaBHEHUH U HEPABEHCTB
CucreMbl W COBOKYIHOCTH  IIENBIX,

7 palrOHATIBHBIX, MPPAIMOHANIbHBIX, | 4
MOKAa3aTeIbHBIX, norapuGMUIeCKIX
ypaBHEHU U HEPABEHCTB

75 Ucnonp3oBanue rpadpukoB QyHkiumid mis 1




pelleHus: ypaBHEHUH U CUCTEM

Hcnonb3oBanne rpadukoB (GyHKIUN s

76 . 1
pelieHus: ypaBHEHUN U CUCTEM
IIpumenenne ABHEHUU CHUCTEM U

b

HEPABEHCTB K PEIICHHUI0 MaTeMaTUYEeCKUX

77 1
3aJad W 337a4 M3 PpaA3IMUYHBIX oOnacteit
HAyKH U peasibHOM JKHU3HU

78 KoHnTtposbHast pabota nmo teme "HHTerpan u 1
ero npuMeHeHus. Cucrembl ypaBHeHU"

79 Harypanibabie u 1enbie 9ucia B 3a1adax u3 1
peaIbHOM KU3HU

80 Harypanibhabie u 11enbie 9ucia B 3a/1adax u3 1
peaTbHOU KU3HU

81 HarypanbHble u nenple yncna B 3ajavyax U3 1
pEATBHOM KU3HU

82 [Ipu3Haku neIMMOCTH LIEIbIX YUCEN 1

83 [Ipu3Haku NeMUMOCTH ETBIX YHCEIT 1

84 [Ipu3Haky J€TMMOCTH LEJIBIX YUCEN 1

85 [ToBTOpenue, 0600IIEHNE, CHUCTEMATU3AIUS 1
3HaHUHU. YpaBHEHUSA

86 [ToBTOpenue, 0600IIEHNE, CHUCTEMATU3AIUS 1
3HaHUHU. YpaBHEHUSA

87 [ToBTOpenue, oOoOIIeHNE, CHCTeMaTU3alNs 1
3HaHUHU. YpaBHEHUs

88 [ToBTOpenue, 0600IIEHNE, CHCTEMATU3AIUS 1
3HaHUU. YpaBHEHUS

89 [ToBTOpeHue, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHWI. Y paBHEHUS

90 [ToBTOpeHue, 00600IICHNE, CHCTEMATH3AIUS 1
3HaHUU. YpaBHEHUs

91 [ToBTOpeHme, 0000IICHNE, CHCTEMATH3AIUS 1




3HaHuii. HepaBeHncrpa

92 [ToBTOpEeHHE, 0000IICHNE, CHCTEMATH3AIUS 1
3HaHui. HepaBeHcTBa

93 [ToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIUS 1
3HaHuii. HepaBeHncrpa

94 [ToBTOpEeHHE, 0000IICHNE, CHCTEMATH3AIUS 1
3HaHui. HepaBeHcTBa

95 [ToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpeHue, 0000IMIEHNE, CUCTEMATH3AIIHS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIUS 1
3HaHuil. OyHKUMH

98 [ToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHUU. OyHKIIMU

99 Hrorosast koHTpoIbHAs paboTa 1

100 Hrorosast kKoHTpoIbHAs paboTa 1
O0o0Omenne, cucreMaTH3alds 3HAHUHA 3a

101 Kypc anreOpbl M Haudajdl MaTeMaTHYECKOTO 1
aganm3a 10-11 ximaccoB
O06o011eHe, CcHUCTEMATH3allMg 3HAHUKA 3a

102 Kypc anreOpbl W Hadajdl MaTeMaTH4YeCKOTrO 1
aganusa 10-11 xiraccoB

OBIIEE KOJIMYECTBO YACOB IO 102

I[TPOTPAMME




Pabouas nmporpamMma 1o BEpOSITHOCTH U CTaTUCTUKE

INOACHUTEJ/IbHAA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "BEPOATHOCTDb u CTATUCTHKA"

Pabouas mporpamma mo yueoHOoMy Kypey "BepostHocTh 1 cratuctuka’ mist ooydarontuxcs 10-11 kmaccos
pazpabotana Ha ocHoBe DenepanibHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOIO
cpenHero oOpa3oBaHUSi € Y4€TOM W COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBABISEMBIX K
MaTEeMaTHYeCKOMYy O0pa30BaHMIO, M TPAAUIMNA POCCUNUCKOrO 00pa3oBaHusl, KOTOphIE 00ECIeYMBAIOT
OBJIAJICHUE KITIOUEBBIMU KOMIIETEHIIMSMH, COCTABJISIOIIMMHU OCHOBY JJIsi HEMPEPHIBHOIO 0Opa3oBaHUS M
CaMOpa3BHUTHUS, a TaKXKE IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JMYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUS
oOyvaromuxcs. B mporpamMme ydreHsl uaen H mojokeHHss KOHIENIuU pa3BUTHS MaTEMAaTUYECKOTO
obpaszoBanust B Poccuiickoit @enepamun. B snoxy mudposoii Tpanchopmanuu Bcex chep UYelIoBEUECKOM
JEeSATEIILHOCTH HEBO3MOXHO CTaTh 0OPa30BaHHBIM COBPEMECHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTH4ecKOu
MOJITOTOBKH. Y’K€ B IIIKOJIE MAaTEMAaTHKA CITY)KUT OMOPHBIM MPEIMETOM JUISl H3yYCHUST CMEXKHBIX JUCHUIUINH,
a TOoclie IIKOJBl pPealbHOM HEO0OXOIMMOCTBIO CTAaHOBUTCS HENpPEpPhIBHOE 00pa3oBaHHE, 4YTO TpedyeT
MIOJIHOIICHHON 0a30BOi  00IIe00pa3oBaTeIbHONW IMOATOTOBKH, B TOM YHCIE W MaTeMaTHYeCKOW. ITO
OOyCJIOBJIEHO TE€M, 4YTO B HAII¥ JHUA PAcTET YUCIO MNpo(deccil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTUKU: U B cepe YKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHUECKUX O0JIACTSIX, U JaXKe B
ryMaHuTapHeix cpepax. Takum o0pa3oM, Kpyr HIKOJBHHKOB, ISl KOTOPBIX MaTeMaTWKa MOXET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIUPIETCS.

[IpakTHyeckas TMOJIE3HOCTh MaTeMAaTUKU OOyCIOBI€Ha TeM, YTO €€ MpeIMeTOM  SBISIOTCA
(byHIaMeHTalIbHbIE CTPYKTYpPbI HAILIIEr0 MUpPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMUECTBEHHbBIE OTHOIIEHUS OT
NPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, IO JOCTAaTOYHO CIIOXKHBIX, HEOOXOAMMBIX IS
pa3BUTHS HAYYHBIX U MPUKIATIHBIX UAeH. be3 KOHKPETHBIX MaTeMaTHUYECKUX 3HAaHUH 3aTPYAHEHO TOHUMAaHUe
NPUHIMUIIOB YCTPOWCTBA W HCHOJB30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUITHE W HHTEpPIpeTaIus
pasHOOOpa3HOM  colManbHOM, SKOHOMUYECKOH, TMOJIMTHYECKOH  uHpopmauuu, ManodddexkTuBHa
MOBCEJIHEBHAsI MPAKTUYECKasl JeATelbHOCTh. KakoMy 4eloBeKy B CBOEH KM3HM HPUXOAMTCS BBIIOIHSATH
pacuéThl U COCTaBIATh AITOPUTMBI, HAXOAUTH U MPUMEHATH (GOPMYIBI, BIaIeTh TPAKTHUECKUMU TTPUEMaMU
TeOMETPHUECKUX H3MEPEHUH M IOCTPOEHUH, 4MTaTh HMH(OpPMAIMIO, MPEJCTABICHHYIO B BHIE TaONIHIL,
IWarpaMM H TPa(HKOB, JKUTh B YCIOBUSAX HEOMPEISNEHHOCTH W TOHMMATh BEPOSATHOCTHBIA XapakTep
CITy4alHBIX COOBITHA.

OpHOBpEMEHHO ¢ pacliupeHueM cdep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BcE Oosee
Ba)XHBIM CTAHOBHTCS MAaTEeMaTHYECKUH CTHIIb MBIIIICHHS, TPOSBISIONIANACS B ONPENEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3ydyeHUss MaTeMaTUKH B apceHal MNpUEMOB U METOJOB MBILIUICHUS 4YellOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA WHAYKIMS U JeAyKLHUs, oOOOLIeHHEe W KOHKpEeTH3alus, aHadu3 u
CHUHTE3, KJacCHU(QHUKalus W cucTemaruszaius, abcrparupoBaHue MU aHajorusi. OObEKTbl MaTeMaTHUECKHUX
YMO3aK/IIOYeHUH, MpaBWila HMX KOHCTPYHMPOBAHUS pACKPBIBAIOT MEXAaHU3M JIOTUYECKUX IOCTPOCHHH,
CHOCOOCTBYIOT BbIpaOOTKE yMEHHS (HOpPMYIHpPOBaTh, OOOCHOBBIBATh M JOKA3bIBaTh CYXKICHHS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbINIUIEHHE. Benymas ponb NPUHAAICKUT MaTeMaTuke U B (HOPMHUPOBAHHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS! ¥ BOCIIUTAHUN YMEHUHN J€MCTBOBATH IO 33JaHHBIM aJlFOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus 3agady — OCHOBOM y4eOHOU
JESITENbHOCTH Ha YPOKaX MaTeMaTHKH — pa3BUBAIOTCS TaKKe TBOpYECKAas M NPUKIAAHAS CTOPOHBI
MBIIICHHS.

OOyuenne MaremaTuke AAaéT BO3MOXKHOCTH pPa3BUBATh Yy OOYYAIOUIUMXCA TOYHYIO, PAlMOHAIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hanbosee MOAXOAIINE I3bIKOBbIE, CHMBOJINYECKUE, rpaduyeckue

CpCACTBA Uil BBIPpAXKCHUSA Cy)KI[GHI/Iﬁ W Harji1iIHOTO UX NpCACTABIICHUS.



Heo6Xx0auMbIM KOMIIOHEHTOM 00111e# KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHH SIBJISIETCS 00IIIee 3HAKOMCTBO

C MCTOJaMH ITO3HAaHUA HGﬁCTBHTeHBHOCTH, MNpeaACTaBJICHUEC O MPEAMCTE U MCTOAaX MATCMATUKU, UX OTJIMUMH

OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 0OCOOEHHOCTSAX MPUMEHEHHUSI MaTEeMAaTUKH IS
pellleHrs HAay4YHBIX M MPUKIAJAHBIX 3a1ad. TakuM oOpa3om, MaTeMaTHuecKoe OoOpa3oBaHHE BHOCUT CBOM
BKJIaJ] B popMUpOBaHUE 001IeH KyJIbTyphl YeJIOBEKa.

N3ydyeHne maTeMaTHKH TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHUIO UYEIOBEKa, MOHUMAHUIO
KpacoThbl M U3SIIECTBA MaTEMaTHUECKUX PACCYKIECHUHN, BOCIIPUATHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO

nacu CUMMCTpPUH.

Ilesiy U3yyeHHUsl y4eOHOro Kypca

VuebHblil Kypc «BeposTHOCTH M CTaTHCTUKa» 0a30BOIO YpPOBHS SBISETCS NPOJOJDKEHHEM M pa3BUTHEM
OJTHOMMEHHOT0 y4eOHOro Kypca 6a30BOro ypoBHs OCHOBHOH 1Kokl Kype npeanasnauen i GopMUpoBaHUs
y 00y4aronmxcst CTaTUCTHUECKON KYJIbTYphl U IOHUMAHUS POJIM TEOPUU BEPOSTHOCTEH Kak MaTeMaTHYeCKOro
UHCTPYMEHTA Il U3yYCHMsI CIy4ailHbIX COOBITUM, BETMUYUH U Ipoueccos. [Ipu u3ydennn kypca oboramarorcs
IpPEICTAaBICHUs YYallUXCs O METoJaX MCCIeJOBaHUs HW3MEHYMBOTO MHpa, Pa3BUBAETCS IIOHUMaHHE
3HaYMMOCTH M OOLIHOCTH MaTeMaTHYECKUX METOAOB IMO3HAHHUS KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

CopneprkaHue Kypca HalpaBJIeHO Ha 3aKpeIyIeHUEe 3HaHUi, NOJYyYeHHBIX IPU U3yYEHUH Kypca OCHOBHOM IIKOJIbI
U Ha pa3BUTHE NPEACTABICHUI O CllydallHbIX BEJIMYMHAX U B3aUMOCBS3AX MEX/1Y HUMU Ha BaXKHBIX PUMEPAX,
CIOKEThl KOTOPBIX IIOYEPIIHYTHl M3 OKpY)Xawolero wmupa. B pesynbrate y oOydarommuxcs IOJIKHO
chopMHpOBATECS TPEACTABICHHWE O Haubojiee YIMOTPEOWTENbHBIX W OOIMX MAaTEeMaTHYECKUX MOJEISIX,
UCTIONIB3YEMBIX ISl ONMHCAaHUS AHTPOIIOMETPHUYECKUX M JeMOrpadUiyecKuX BEIWYHH, IOTPEITHOCTEH B
Pa3IMYHOTO POJia U3MEPEHHSX, JUTMTEIBHOCTH 0E€30TKa3HOM paboThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTUK
MacCOBBIX SIBJIEHUH U MPOLIECCOB B OOIIECTBE.

B cooTBercTBUM C yKa3aHHBIMH LIEISIMH B CTPYKTYype y4eOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» CpeaHel
HIKOJIBI Ha 6a30BOM YPOBHE BbIJIETICHBI CIIEYIOIINE OCHOBHBIE cofiepKaTenbHble TUHUN: «CilydaiiHble COOBITUS
U BEpOSATHOCTHY, «CiiydaliHble BETUYMHBI U 3aKOH OOJIBIINX YHCEI.

Baxxnyro yacTh Kypca 3aHUMaeT U3y4eHHE T€OMETPUUECKOTO U OMHOMHUAIBHOIO pacIpeeIeHUi U 3HAKOMCTBO
C MX HENPEPBIBHBIMHU aHAJIOTaMH — I10KA3aTeJIbHBIM U HOPMAJIbHBIM PACIPEACTICHUSIMMU.

Conepxanne nuHMM «CiaydaiiHple COOBITUS W BEPOSATHOCTH» CIY)KUT OCHOBOW Uil (pOPMHUPOBAHUS
IIPEJICTaBICHUN O pacpeaeIEHUN BEPOATHOCTEN MEX /1y 3HAUEHUSAMHU CIIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JINHUSA
HeoOxo/uMa Kak 0a3a Ui U3y4eHHUs 3aKoHa OOJIBIINX YKceNl — (yHIaMEHTAIBHOTO 3aKOHA, JIEHCTBYIONIETO B
npupozie ¥ oOIIecTBE M MMEIOLIero MareMaTHueckyio ¢opmanuzanuio. CaMm 3aKOH OOJBLIMX YHCET
IpeUIaraeTcsi B 03HaKOMHUTEIbHON (hopMe ¢ MUHUMAJIbHBIM HCIOJIB30BAHUEM MAaTEeMaTHYECKOro (opMain3ma.
Temsl, cBsI3aHHBIE C HENPEPBIBHBIMHU CIyYalHBIMU BEJIWYMHAMHU, AKLUEHTUPYIOT BHHUMAHHE IIKOJIBHUKOB Ha
ONHCAaHUM U W3YYEHUH CIy4YalHBIX SIBICHUHA C MOMOIIBIO HENpepbIBHBIX (QyHKIMH. OCHOBHOE BHHMaHHUE
yIEISAEeTCs IOKa3aTeIbHOMY U HOPMAJIBHOMY PaclpelesIeHUs M, [P 3TOM IPEAIoaracTcsd 03HaAKOMUTEIbHOE
u3ydeHne MaTepuaia 0e3 JoKa3aTeiabCTB MPUMEHSIEMbIX (haKTOB.

MecTo Kypca B y4eGHOM IJIaHe

B YuebHoMm miaHe Ha u3ydyeHue Kypca «BeposSTHOCTb M cTaTHCTHKa» Ha 0a30BOM ypoBHe oTBOAMTCS 1
y4eOHBII Yac B HEJIENIO B TEUEHUE KaXKJ0Tr0 Toj1a o0yyeHus, Bcero 70 yueOHbBIX 4acoB.



[lnaHvMpyeMble mnpeaMeTHblie pe3yabTaTbl OcCBoeHUusi IlpuMepHoM paGoden
nmporpamMmal Kypca (1o roaamMmooy4eHus)

[IpeameTHbie pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U cTatucThKa» B 10—11 ki1accax opueHTUpPOBAHBI

Ha JIOCTWKCHUE YPOBHS MAaTEMaTHYECKOW rPaMOTHOCTH, HEOOXOJMMOTO /ISl YCHEIIHOTO PEIICHHs 3a/1a4 U
npo0JeM B peabHOM KU3HU U CO3/IaHUE YCIOBUM JIJIsl UX OOLIEKYIBTYPHOTO PAa3BUTHS.

OcBoenne yueOHOTO Kypca «BeposaTHOCTh M CTaTUCTHKa» Ha 0a30BOM YPOBHE CPEAHEr0o OOIIEro o0pa3oBaHUS
JOJDKHO — o0ecrieynBaTh  JOCTIDKEHHE — CIEAYIOUIMX — IPEAMETHBIX  00pa30BaTEeNbHBIX  PE3YyJIbTATOB:



10 kacc

e YuTaTh U CTPOUTH TAOIUIIBI U JTHATPAMMBI.

e OmnepupoBaTb NOHATUAMU: CpeIHEE apUPMETHIECKOE, MEMaHa, HanboblIee, HAUMEHbIIIEe
3Ha4YeHUe, pa3Max MacCUBa YUCIIOBBIX IaHHBIX.

e OmnepupoBaTb MOHATUSAMM: CIy4allHBIH OSKCIEPUMEHT (ONBIT) M cily4aiiHOoe CcoObITHE,
3JIEMEHTAapHOE COOBITHE (JIEMEHTAPHBIN UCXO0/1) CIy4alHOTO OIBITA; HAXOIUTh BEPOSITHOCTH B
OTIBITAaX C PABHOBO3MOKHBIMU CITy4ailHBIMHU COOBITHSMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTU
COOBITHH B U3yUEHHBIX CIIy4alHBIX IKCIEPUMEHTAX.

e Haxonuts u popMynupoBaTh COOBITHSA: IEpeceueHe U 00bEIMHEHNE TAaHHBIX COOBITHIA, COOBITHE,
MIPOTHBOIOJIOXKHOE TAaHHOMY COOBITHIO; TOJB30BAaThbCA IuarpaMMmamMu Oinepa U ¢GopMyrnoi
CJIO’KEHUS BEPOSTHOCTEH MPH PEeIICHUH 3a7ay.

e OnepupoBaTb MOHITUSAMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;, HAXOIUTh
BEPOSITHOCTH C MIOMOIIIBIO MTPABHJIAa YMHOXKEHUSI, C IOMOIIBIO JIepeBa CIIyYaiiHOTO OTIBITA.

e [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS IIPH PELICHUH 3a/1a4.

e OnepupoBaTh MOHATUSMH: UCIIBITAHHE, HE3AaBUCUMBIE UCTIBITAHUS, CEPHS UCIIBITAHHMA, YCIIEX
HeyJlaya; HaxOJUTh BEPOSTHOCTH COOBITUI B CEpUU HE3aBHCHUMBIX HCIBITAHUH 10 MEPBOrO
ycrexa; HaXOAUTb BEPOSITHOCTU COOBITUI B cepuu HcTibITaHUM bepHyiuiu.

L4 OHepI/IpOBaTB INOHATHUAMMU: cnyqaﬁHaﬂ BCIIMYHHA, PACIIPCACICHUC BGPOHTHOCTGI‘/’I, Auarpamma

11 kmace  PacIpeaciICHHUs.

e CpaBHHMBATh BEPOSTHOCTH 3HAYCHUH CIy4alilHOW BEJIMUYUHBI TI0 PACIIPEICIICHUIO HITH C TIOMOIIBIO
JarpaMm.

e OnepupoBaTh MOHITHEM MAaTEMAaTUICCKOTO OXKHJIAHUS; IPUBOIUTH TPUMEPBI, KaK TPHUMEHSETCSI
MaTeMaTHYECKOe OXHJIAHWE CIIy4allHOW BETUYHHBI HAXOJUTh MATEMaTHYECKOE OXKUIAHHE IO
JTAaHHOMY pacIipeesIiCHUTIO.

e lIMeTh mpencTaBieHHE O 3aKOHE OOJIBIINX YHUCEIT.

e Hwmetn MMpEACTAaBJICHUEC O HOPMAJILHOM pacClpeaciCHnU.

Coaep:xaHue y4eOHOro Kypca (mo roaam
oo6yuyeHus)10 kiacc

[IpencraBieHue qaHHBIX ¢ TOMOIIBIO TaOIUIl U quarpamm. CpemaHee apudMeTHIecKoe, MeIuana, HanboJbIee

U HauMeHbIlIee 3HAYeHUs, pa3Max, JUCIIEPCUs U CTaHIaPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaiiHble KCTIIEPUMEHTHI (OIBITBI) U CIy4daiHble COOBITUS. DJIeMEeHTapHbIe COObITHA (MCXObI). BeposTHOCTD
CJlydyaifHOro coObITUS. BIM30CTh YacTOTHI U BEPOATHOCTH cOObITHUH. CitydaiiHble OMBITHI C PABHOBO3MOXKHBIMU
JJIEMEHTAPHBIMU  COOBITHAMU. BeposSTHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITUSMH.

Omnepanyu Haja COOBITUSIMH: TepecedyeHue, o0beInHEHNEe, MPOTUBOMOIOKHbBIE cOOBbITHS. [InarpamMmel Diinepa.
®opmyna ClI0KEHUS BEPOSITHOCTEM.

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBo ciydaiiHOro skcrnepumenta. Popmyna IMOTHOU
BepossTHOCTH. He3aBucuMble COOBITHS.

Kombunatoproe mnpaBwio ymHoxkeHus. llepecranoBku u daxtopuan. Yucno coderanwil. TpeyroabHHK
[Mackansa. ®opmyna 6unoma HeroToHa.

bunapHelii cay4aiiHbIN ONBIT (MCHBITaHUE), yenex U Heyaada. HezaBucumelie ucneitanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH A0 mepBoro ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAaHUN bepHyiu.

Cnyualinas BenuunHa. Pacnpenenenue BepoarHocTeil. Juarpamma pacnpeaenenus. [Ipumepsl pacnipeneneHuid,



TOM quciic, TCOMCTPHUICCKOC n OMHOMHUAIILHOE.



11 knacc

HUucnoBble XapaKTEpUCTUKHU CIyYalHBIX BEIWYUH: MATEMaTH4YECKOE OXHUAAHUE, AUCHEPCUS MU CTaHAAPTHOE
OTKJIOHEeHME. [IpuMepsl IpUMEHEHUT MaTEMAaTUYECKOTO OXKUAAHUA, B TOM YHCIIE B 3a/a4ax U3 IOBCEIHEBHOU
KHU3HH. Maremaruyeckoe OXuJaHue OWHApHOW CIy4aiHOM BeNMWYMHBI. MaremMaTHyeckoe OXXHIAHHE CYMMBI
CIlydyailHBIX BEJIMYMH. MaTeMaTHuecKoe OXUAAHWE M JUCIEPCHS T'€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacrpeeneHui.

3akoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u oOuiecTBe. BbIOOPOUHBIM METOA HCCIeI0BaHUM.
[TpuMeprl HENIPEPBIBHBIX CIIy4alHBbIX BeIU4nH. [IoHATHE O MIOTHOCTH pacnpenesieHus. 3aJa4n, IPUBOJAIINE K
HOpMaJIbHOMY pacrnpezeseHuto. [IoHsaTre 0 HOpMaIbHOM PacIpEICIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaace

No  fammeHoBaHHE pa3AeyioB U TEM KonmuectBo vacoB| lara | Buabl pestenbHOCTH Buner DJIEKTPOHHBI

porpamMMbI BCer| KOHTp| mpakT KOHTPOJI | € pecypChI
o |pab. |pab6. A

Pa3znen 1. [IpeacraBiieHue JaHHBIX U ONMHCATEIbHAS CTATHCTHKA — 4 yaca

1.1. | [IpexncraBnenue JTAHHBIX 1 M3Bnexkath  uHpopManuM© U3 TAONUIl W JHarpaMM, https://ww
IIOMOIIBIO TaOJIUI] U AUATPAMM UCMOJIB30BATh TAONMMIBI W JUAarpaMMbl JUIS TIPEJCTABICHHS w.yaklass.ru

1.2. | Cpennee apudmerndeckoe,| 1 CTATUCTHICCKUX AAHHBIX. https://ww
MeIHaHa HaxoauTts onucaTenbHbIe XapaKTEPUCTHKH TaHHBIX. . w.yaklass.ru

13 | Hambonomee m mamvensmed 1 BoiaBurath, KpUTHKOBATH THNOTE3bI O XapaKTepe CIy9YaiHoH https://ww
3HAUCHWS, DA3MAX, JIACIICPCHS, M3MEHYMBOCTHU U ONPEACIAIONINX e€ hakTopax w.yaklass.ru
CTaHJapTHOE OTKJIOHEHHE
YHCJIOBBIX HAOOPOB

1.4. | IIpakTrueckas padora 1 1 [Mpakruu https://ww
«[IpencraBnenne  NaHHBIX | eckas  \w.yaklass.ru
omnucaTeNbHask CTATUCTUKAY pabora;

Hroro no pazneny 4

Pazgen 2. Cayuaiinble ONBITHI M CJIy4YaiiHble COOBITHS, ONBITHI C PABHOBO3MOKHBIMH 3J1eMeHTAPHBIMH HCX04aMH — 3 yaca

2.1. | Cnyuaiinbie OKCIIEpUMEHTHI | 1 BoiiessiTh Ha mpuMepax ciy4aiiHbIE COOBITHS B OIMCAHHOM https://ww

(OTIBITHI) u ClTy4aiiHbIe CITy4aiilHOM OTIBITE. w.yaklass.ru
COOBITHSL. DneMeHTapHbIE ®opMyIUpPOBATH YCIOBUS MTPOBEACHUS CIYYaifHOTO OTIBITA.
COOBITHS (MCXO/IbI) HaxoauTb BEpoOsTHOCTH COOBITHI B OMBITaX C PABHOBO3MOXHBIMHU

2.2. | BeposiTHOCTB cirydaitaor 1 MCXO/IaMHU. https://ww
coObITus. BeposiTHOCTH COOBITHI MoneaupoBaTh OMNBITHl C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH w.yaklass.ru
ONBITaX C  PaBHOBO3MO>KHBIM MCXO0/IaMU B XOJI€ IPAKTUIECKOH pabOThI
3JIEMEHTAPHBIMH COOBITHSIMU.

2.3. [Ipaktuyeckas pabora «Ciyuaitap| 1 1 [TpakTiue https://ww
ONBITBI M CIy4allHble COOBITH CcKast w.yaklass.ru
ONBITBI  C  PaBHOBO3MOXHBIM pabota
HIIEMEHTAPHBIMH UCXO0JIAMH»

Hroro no pazneny 3

Paznen 3. Onepanuu HaJx COOBITHAMH, CJI0KEHHE BEPOSITHOCTel — 3 yaca

3.1. | Onepanuu HaJ COOBITUSIMH: 1 Hcnoab3oBarh auarpaMMmbl Diliepa U CIOBECHOE ONHMCAHUE https://ww

nepeceyeHue, 00bEeTMHEHNE COOBITHI 111 (OPMYIUPOBKH U M300paKEHHs OOBETUHEHHUS U w.yaklass.ru




COOBITHIA, TPOTHBOMOJIOKHBIE

repecevyeHust COOBITUI

COOBITHA

Pemate 3amauyMm C UCHOJB30BaHUEM (OPMYINBI  CIOXKCHHS

3.2. | Jluarpammsbl Diinepa 1 BEPOSITHOCTEH https://ww
3.3. | ®opmyna cioxxenus| 1 w.yaklass.ru
BEPOSATHOCTEM
Hroro mno pazneny: 3
Pazgen 4. YcioBHasi BEPOATHOCTD, /IePeBO CJIy4YailHOro ONbITa, (popMyJia MOJHONH BePOSTHOCTH U HE3aBHCUMOCTH COOBLITHI — 6 YacoB
4.1. | YcnoBHast BEPOSITHOCTh 1 Pemath 3aaun Ha HaXOXKJICHUE BEPOATHOCTEH COOBITHH, B TOM| https://ww
YHCJIe YCIOBHBIX C MTOMOIIBIO IEPEBa CIyYaitHOTO OIBITA. w.yaklass.ru
4.2. | YMHOKEHHE BEPOSTHOCTEH 1 OnpeneiassiTh HE3aBUCUMOCTh COOBITUH 1O  ¢GopMysIe H IO https://ww
OpraHu3aIfK CIIy4aliHOTO OIBITa w.yaklass.ru
4.3. | depeBo cinyvaiiHoro| 1 https://ww
IKCIIEPUMEHTA w.yaklass.ru
4.4. | ®opmyna MONHOW BepositTHOCTH | 1 https://ww
w.yaklass.ru
4.5. | HezaBucumpie coObITUS 1
4.6. | [Ipaktuyeckas paboral 1 [Ipakt
«YcloBHasI BEPOSITHOCTb, JEPEBO nJecka
CIy4yallHOTO oOmbITa, (opMyIal b
TIOJTHOM BEPOSTHOCTH u pabota
HE3aBHCHMOCTb COOBITUI
Hroro mno pazneny: 6
Pa3nen 5. DiieMeHTHI KOMOMHATOPUKH — 4 Yaca
5.1. | KomGunaropHoe npasuio| 1 M cnosb30BaTh MPaBUIIO YMHOXKEHUS [Tl IEPEUUCIICHHS COOBITUH B https://ww
YMHO)KEHHUSI. CITy4aifHOM OTIBITE. w.yaklass.ru
5.2. | [lepecranoBku u (akTopuan 1 Ilosb3oBaTbest  Gopmynoil u  TpeyroiapbHuUKOM [lackams s https://ww
OTIpEIEIICHUS YUCIIa COUCTaHUN w.yaklass.ru
5.3. | Yucno coueranuii. Tpeyronpauk| 1 https://ww
[Tackans w.yaklass.ru
5.4. | ®opmyna 6unoma HeroToHa 1 https://ww
w.yaklass.ru
Uroro nmo pazneny: 4
Pa3nesa 6. Cepuu nmocjienoBaTeJbHBIX HCOBITAHUN — 3 yac
6.1. | bunapubiii  cimydaitHeii  ombIT| 1 Pa30uBaTh CI10XKHBIE SKCIIEPUMEHTHI Ha OT/IETIbHBIC UCTIBITAHUS. https://ww
(ucnpITaHMe), yCIEX M HEyaada OcBauBaTh NOHATHS. HCIBITAHWE, CEpUs  HE3aBUCHMBIX] w.yaklass.ru




WCIIBITAaHUM.

6.2. | HezaBucumsie ucnblTanus. | 1 IIpuBoAUTH NPpUMePHI CEPUil HE3ABUCUMBIX UCTIBITAHUH. https://ww
Cepusi HE3aBUCHUMBIX HCIIBITAHUI PemiaTh 3aauMm Ha TOUCK BEPOSTHOCTEH COOBITUH B CEpUH w.yaklass.ru
no meporo ycmexa. Cepust UCTIBITAHUN JI0 TEpPBOrO YyClexXxa M B CEPHSIX HCIBITAHUN
HE3aBUCHMBIX UCIIBITAHUIT beprymm.
beprymn. N3yuyars B Xoe MpaKkTH4eCKOH padoThI C HCIOJb30BAHUEM

6.3. | [IpakTuueckas pabota ol 1 JIEKTPOHHBIX  TAOJHMII BEPOSTHOCTH COOBITUH B  CEpHSX [paxtuy https://ww
UCTIOJIb30BAHUEM  DJICKTPOHHBIX 1 HE3aBUCHMBIX UCTIBITAHUI eckas  (w.yaklass.ru
tabiuy 1o  Teme:  «Cepuyl pabora;
TIOCJICIOBATENIbHBIX MCIIBITAHUI

Hroro mno pazneny: 3

Paznen 7. Cayuaiinbie BeJIMYHHBI U pacnpeaeaeHus — 6 yacon
7.1 | Cnydaiinasi BelTU4nHA 1 OcBauBaTh TOHSITHSI. ClydYaiiHas BeJIMYMHA, pacClpeIecHuE, https://ww
7.2 | Pactpenenenue sepostHocTelt | 1 TaOJIMIIa pacIpeICIICHHsI, TarpaMMa pacrpeieIieHusI. w.yaklass.ru
I[IpuBoauTs, NpHUMEPbI  pacupeAciieHWid, B  TOM  YHUCI
7.3 | Jlmarpamma pacripeaciicHus 1
rCOMETPHUUCCKOT0 U OMHOMHAIILHOTO.

7.4 | Cymma 1 npoussesenne 1 CpaBHMBATDb PACTIPE/ICIICHUS CITyYaiHBIX BETHYHH https://ww
CITy4aiHbIX BEJIUYHH HaxoauTh 3HaYeHUS CyMMbI U TIPOU3BEACHUS CITy4aiHbIX BEIUYHH. w.yaklass.ru

7.5 | Ilpumeps! pacnpezeneHuii, B Tom 2 CTpouth M pacno3HaBaThb TEOMETPUYECKOE U OMHOMHAIBHOE
YUCIIC reoOMCTPHUICCKOC H pacrpeneaeHue
OMHOMHUAIBHOE

Hroro no pazzgeny: 6

Pa3nen 8. O00011eHue U cucTeMaTH3alMA 3HAHUI — 5 yacoB

8.1. | OnucaTenbHas CTATUCTHUKA 1 [oBTOPATH U3YyUCHHOE U BHICTPAUBATH CUCTEMY 3HAHUI https://ww

w.yaklass.ru

8.2 | Ciyuaiinble OTIBITHI nl https://ww
BEPOSTHOCTH CITy4JaiftHBIX w.yaklass.ru
COOBITHI

8.3 | Omepanuu Ha1COOBITUAMU 1 https://ww

w.yaklass.ru

8.4 | DneMeHTEHI KoMOuHaTOpHKH,| 1 https://ww
CepUH HE3aBHCHUMBIX HCIIBITAHUI w.yaklass.ru

8.5 | UroroBas xoHTponbHas padora |1 |1 KOHTD.

paborta
Hroro no paszgeny: 5 [

OBILEE KOJIMYECTBO YACOB 34 |1 4




11 kaace

No  |HammenoBanue pazzaenoB u TeM  [KommdectBo wacoB |/lata  (Buabl esiTenbHOCTH Bunpi, DJIEKTPOHHBI
BCETO[KOHTP. [[TPAK. dopmbl e
pabot [paboT KOHTpPOJIsSL [0Opa3oBaTelib
HBIE PECYPCHI
Pa3nen 1. [loBTopenne, 060001eHue U CHCTeMATH3AIUsA 3HAHUM — 4 yaca
1.1. |CnyuaiiHble ONBITHI U BEPOSTHOCTHZ [ToBTOPATH U3yYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUI
CITy9aifHBIX COOBITHIA
1.2. |Cepuu He3aBUCHUMBIX UCTIBITAaHUN |1
1.3. |Cnyuaiinbie BEJIMYUHBI nll
pacnpeneneHus
Wroro no pazneny 4
Pa3nen 2. MaTemaTu4eckoe 0KUJAaHUe CIIYy4YaliHON BeJITMUMHBI — 4 yaca
2.1. [[Ipumepsi npuMeHeHwus|1 OcBauBaTh MOHITHE MATEMATUUECKOTO OXKUIAHUSL. https://ww
MaTeMaTUYECKOTO OKUTAHHUS [IpuBOIUTH u o0cyx1aTh IPUMEPHI PUMEHEHUS] w.yaklass.ru
(cTpaxoBaHue, J0TEPES]). MaTeMaTUYeCKOro  OXXUJAHUA. BBIUKCIATE MaTEeMaTHYECKOE
2.2. |Marematnyeckoe  oxuma"ue |1 OXKHTaHUE. https://ww
CYMMBI CIIy4alHBIX BEIMYUH Mcnonp30BaTh INOHATUE MAaTEMATUYECKOIO OXHUAAHUSA M €ro w.yaklass.ru
2.3. |Maremaruueckoe  OXujaaHue |2 CBOKCTBA TpH pemeHnH 3anad. HaxoauTe 10 M3BECTHBIM [[Tpaxtmuec |https://ww
reOMETPHUECKOTO " q)OpM}’J'IaM MAaTEMATU4YCCKOC OXHUIAHHUC CYMMBI CJ'Iy‘IElﬁHLIX Kaﬂpa60Ta W.yak|ass_ru
GHHOMUAILHOLO BenM4MH. HaXxoauTh Mo M3BECTHBIM (GopMylaM MaTeMaTUYECKUE
pacrpeneneHui OKHMJIaHUSI CITyYalHBIX BEIWYUH, MMEIONIUX T€OMETPUYECKOE U
OMHOMUAIBHOE pacCIpe/IeICHHUS
Wroro no pazneny 4
Paznen 3. [lucnepcusi M cTaHAAPTHOE OTKJIOHEHHUeE CJIYUYaiiHOI BeJHYHHBI — 4 yaca
3.2. |/lucnepcur TEOMETPHUYECKOro W2 OcBauBaTh TOHSTHS: JHUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE https://ww
OMHOMHUAILHOTO pacpe/IeNIeHusI. CIIy4aifHOM BenWYrHBL. HaX0IUTh TUCTIEPCHIO TT0 pacCIpeIeICHUIO w.yaklass.ru
3.3. |[IpakTuueckas pabota c|l 1 [TpakTn https://ww
WCTIONb30BAaHUEM  DJIEKTPOHHBIX qecKast w.yaklass.ru
Tabnui, mo Teme: «Jlucmepcus u pabota
CTaHIapTHOE OTKJIOHEHHE

CIIy4aitHON BEJTMYMHbBD)

Wroro no pasupeny:

4

Pasgen 4. 3aKoH 00JbIINX YKcea — 3 yaca




rpaduIecKux METO/1Q

4.1. |3akoH GONBIINX YUCET 1 3HAaKOMHUTBCS  C  BBIOOPOYHBIM  METOJAOM  HCCIICIOBAHMS https://ww
COBOKYITHOCTH JTaHHBIX. w.yaklass.ru
4.2. |BbIOOpOYHBIi Meroz(l M3yyaTh B XO0/€ MPaKTUYECKOW pPabOThl C HUCIOJIb30BAHUEM https://ww
WCcCIIeJOBAaHUH HIICKTPOHHBIX TAOJNUI] MPUMEHEHHE BBIOOPOYHOIO METOja w.yaklass.ru
4.6. |[IpakTuueckas pabota c|l 1ICCJIC/IOBAaHUS [Mpaktu  |https://ww
WCTIOJb30BAHUEM  DJIEKTPOHHBIX 1 qecKast w.yaklass.ru
TaOIHI] IO TeMe: «3aKO0H OOJIBIITNX pabota
YHCEID)
HToro o paszeny: 3
Pa3jnen 5. HenpepbIBHBIE cilyyaliHble BeJIMYUHBI (pacnpeaeieHus) — 2 yaca
5.1. [[Ipumepsi HenpepbIBHB|L OcBauBaTh TMOHATHSA: HENPEpbIBHAs CilydaiiHas BelWYHHA, https://ww
ClIydaliHbIX  BeJqWuuH. DyHKIY HEMPEePBIBHOE paciipe/ieiiCHue, PYHKIHS TNIOTHOCTH BEPOSTHOCTH. w.yaklass.ru
[UIOTHOCTH PACIpPEICTICHUSL. [TpUBOIUTH MPUMEPBI HETTPEPHIBHBIX CIyYalHBIX BETUYNH.
5.2. |PaBHOMepHOe pacnpenenenue |1 HaxoauTb BEpOSTHOCTH COOBITUI MO TaHHON (yHKIUK INIOTHOCTH,) https://ww
W ero CBOMCTBA B TOM YHCJIE€ PABHOMEPHOTO paCIpeIe/ICHHs w.yaklass.ru
HToro mo pa3neiny: 2
Pa3znen 6. HopmanbsHoe pacnipenesienue — 2 yaca
6.1. [3amaum, HPUBOJISIIHE k|1 OcBauBaTh MOHATH: HOPMAILHOE pacipe/ieieHue. https://ww
HOPMAJBHOMY  PacIpeleNICHHUIO. Bb11eSTh TI0 ONMCAHMIO CITydaiiHble BEJTMUWHBI, pacIpe/IeIEHHbIC w.yaklass.ru
DyHKIUSA TIOTHOCTH U CBOMCTBA 0 HOPMAIbHOMY 3aKOHy. [IpUBOJAMTH TpUMEpH  3ajad,
HOPMAJILHOT'O PACIIPEICIICHHSI MPUBOASIIMX K HOPMAJIBHOMY pachpeneieHuto. Haxomutp
6.2. |[[IpakTudeckas pabora c|l 1 YICIIOBBIC XapPAKTEPUCTUKH HOPMAIBHOTO pACIPEICICHHS  TIO https://ww
WCIIOJIb30BAHUEM  DJIEKTPOHHBIX M3BECTHBIM  (opMynam. Pemate  3aaaud, CBA3aHHBIE C w.yaklass.ru
tabmuiy o teme: «HopmansHOe MPUMCHEHHEM CBOWCTB HOPMAIBHOTO pAaCIpeNe/iCHHd, B TOM
pacnpeieneHus» YKCIIC CUCTIOIh30BAHUEM JICKTPOHHBIX TaOJIHUIL
HToro mo pa3neiny: 2
Pasjnen 7. [loBTOpenue, 000011eHne U cUcTeMaTH3aIUA 3HAHUI — 15 yacoB
7.1 |[IpencraBnenue TaHHBIX c3 [ToBTOPSATH M3Yy4EHHOE M BEICTPAUBATH CHCTEMY 3HAHHUI https://ww
MOMOIIIBIO TAOJIUIL U IUArPaMM w.yaklass.r u
7.2 |OnmcaTenbHasi CTATUCTHKA 2 https://ww
w.yaklass.ru
7.3 |OmpITBl € PaBHOBO3MOXKHBIMH|2 https://ww
DIIEMEHTAPHBIMU COOBITHIMU w.yaklass.ru
7.4 |BbluncieHue BEPOSATHOCTE3 https://ww
COOBITHIT ¢ TPUMEHCHHEM (POPMYIT w.yaklass.ru




(KoopaWHATHAsT TIpsMasi, JEPEB
nuarpaMma Ditsiepa)
7.5 |Cnyuaiinbie BEJIMYMHBI 2
pacnpeeneHus
7.6 |Maremarnyeckoe oXumaHue |2
CIIy4allHOM BEJINYMHBI
7.7 |ArtoroBas koHTpoJibHas pabora |1 1 KOHTPOJIbH
pabota
Wrtoro no pasneny: 15
OBLIEE KOJIMYECTBO YACOB II034 |1 3
[TPOTPAMME




IMMOYPOYHOE INTAHUPOBAHME, 10 ki1acc

Ne
n/m

mara

Tema ypoka

T1J1aH

[paxt

HpeIICTaBJIeHI/Ie JAHHBIX U ONMUcaTeJIbHasA CTATUCTUKA — 4 gyaca

1. [IpencraBneHye TaHHBIX C TOMOIILI0 TAOIUI] U JUArpaMM

2. Cpennee apudmernyeckoe, MeIuaHa

3. HaunGospiiee 1 HauMeHbIIIee 3HAYEHUS, pa3Max, JUCIIEPCHs, CTaHIaPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

4, [TpakTnueckas pabora mo teme «lIpencraBieHne JaHHBIX W OMHCATEIIbHAS]

CTaTUCTHUKaA»

CJiiydaiiHble ONBITHI U CIy4ailH

bI€ COﬁbITI/Iﬂ, OIIBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHA HCX0JaMHU

— 3 yaca

0. CrnyualiHple  DKCHEPUMEHTHI  (ONBITBI) M ClOy4yailHble  COOBITHSL.
DjieMeHTapHbIe COOBITUS (MCXOJIbI)

6. BepositHocTh cityyaiiHoro coObiTHs. BeposiTHOCTH COOBITHII B ONbITaxX C
[PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMU

7. [IpakTuueckast pabora no teme «CiydaliHble OINBITHI U CIydalHbIE
COOBITHS, OTIBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU UCXO 1AM

Onepanun Hajg COOBITHAMH, CJI0KEHHE BEPOSITHOCTEH — 3 yaca

8. Omnepanuu  HaJx  COOBITUSAMHU: TIepeceueHue, OObeAMHEHHE COOBITH
IPOTHBOIOJIOKHBIE COOBITHS

0. Huarpammsl Diinepa

10. Dopmysa CI0KEHUST BEPOSTHOCTEN

Ycii0BHAsE BepOSTHOCTb, [epeBO CJAy4YallHOro oOnbITa, (opMyJia MOJHONH BEpPOATHOCTH U

HEe3aBHUCHUMOCTEL COOBLITHII — 6 YacoB

11. YcnoBHaAs BEPOSATHOCTh

12. YMHOKEHHE BEpOsSTHOCTEN

13. JlepeBo ciydaliHOro SKCIepuMeHTa

14. dopMyna MOJHONW BEPOSTHOCTH

15. He3zaBucumple coObITHS

16. [TpakTuyeckas paborta «YCIOBHas BEpOSITHOCTh, JNEPEBO CIIy4aitHOTO




|OHBITa, (hopMyIia MOTHON BEPOSTHOCTH M HE3aBHUCHMOCTH COOBITHII

DJieMeHTbl KOMOMHATOPUKH — 4 4aca

17. KomMOnHaTopHOE IPaBUIIO YMHOKECHHS

18. ITepectanoBku U dakTopuan

19. Yucio coueranuid. Tpeyronbauk [Tackans
20. ®dopmyna 6mHOMa HproTOHA

CepnnlumnenonaTmnﬂﬂﬂxpuﬂbnnnnﬁ——3qaca

21. buHapHbIli ciy4aiiHbIi ONBIT (MCOBITAHUE), YCIIEX U HeyAauya

22. HezaBucumble ucneitanusa. Cepust HE3aBUCUMBIX UCIIBITAHUHI 10 IEPBOIO
ycnexa. Cepust He3aBUCUMBIX HCTIbITAaHUN bepHyiiu

23. [IpakTryeckas pabota 1o reme: «Cepuu MOCIe10BaTEIbHbIX UCIBITAHUN

CaydaiiHble BeJINYMHBI M pacnipe/ejieHust — 6 4acoB

24. CrnyuaiiHas BelIM4YMHA

25. Pacnipenenenre BeposTHOCTEH

26. Jlnarpamma pacnpeneneHus

217. CymMa U npou3BeIeHUE CIIy9aliHbIX BEIHMYUH

28. [Ipumeps! pacnpenenenuit

29. ['eomerpuueckoe 1OMHOMUAIILHOE PACTIPEIEICHIE

O0001IeHNE H CHCT

eMaTu3anus

3HAHMH — 5 yacoB

30. OrmnucaTeabHas CTATUCTHKA

31. Ciy4aiiHbIe OTBITHI M BEPOSITHOCTH CITYYalHBIX COOBITHI

32. Onepanuu HaJ COOBITUIMU

33 Hmozoean konmponvnas paboma

34 DJ1eMeHThl KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX MCITBITAHUM

MOYPOYHOE IUVIAHUPOBAHME, 11 kiacc

Ne
n/n

gara

Tema ypoka

T[1J1aH

baxt

IloBTOpEeHuE, 000011IeHHE M CHCTEMATH3ALMsA 3HAHUH — 4 yaca

1.

CiyyaliHbI€ OTIBITHI

2.

CrnyyaiiHbple BEpOSITHOCTH CITy4alHbBIX COOBITHIHA




3.

Cepuu HE3aBUCUMBIX UCTIBITAHUIN

4.

CrnyyaliHble BEIMUMHBI U pacpeeeHUs

MaTeMaTH4YeCKOe O:KUIAHUE CJI

YyaliHO# BeJIMYHHBI — 4 yaca

5.

noTepes)
6. Matemarudeckoe 0KUJaHHE CYyMMBbI CITy4alHBIX BEJIMYUH
7. MaremaTHuecKkoe 0KHUJAaHUE FEOMETPUUYECKOTO paclpeesICHus
8. Matematuyeckoe 0kuJlanie OMHOMUATBHOTO pacpeIeIeHUs

I[ncnepcml U CTAHIAPTHOEC OTKJIOHCHHUE cnyqauﬂon BeJIMYNHBI — 4 yaca

0. Jlucniepcusi, cTaHAapTHOE OTKJIIOHEHUE CITy4ailHOW BEJIMYMHbI

10. Jlucriepcust reoMeTpUYEeCcKOro pacupeiesIeHHsI

11. Jlucnepcusi GMHOMHAJIBHOTO paclpe/esIeHus

12. [lpaktuyeckas pabora mo Teme: «/lucmepcus U cTaHgapTHOE

OTKJIOHCHHE CITYYaiTHON BETMYMHbBD)

3aK0H 00JILIINX YHCceJa — 3 yaca

13. 3aKoH OOIBIINX YUCEIT
14. Br10opouHbIif METO HCCIIeJOBaHUM
15. [TpakTnueckas pabota o Teme: «3aKOH OOIBIINUX YUCEID

HenpepbiBHbBIE ci1yuaiiHble BeJTHYUHBI (pacnpeaeieHus) — 2 yaca

16. [Ipumepsl HENpPEepBIBHBIX CIIy4alHbIX BeIWYUH. DYHKIMS MJIOTHOCTH
pacnpeseneHus
17. PaBHOMEpHOE pacripeiesieHre U €ro CBOMCTBA

HopMmaJjibHoe pacnipeneenue — 2 yaca

18.

@DyHKIMA INIOTHOCTA M CBOWCTBA HOPMAJIBHOT'O PACIIPEECIICHNS

19.

ITpakTuyeckas pabora o teme: «HopmanabHOe pacnpeaeaeHus»

IloBTOpEeHue, 00001eHNEe U cUCTeMAaTH3aUMs 3HAHU — 15 yacoB

20. [IpencraBnenne qJaHHBIX C TOMOIILIO TAOJIHUII

21. IIpencraBiaeHre JaHHBIX C TOMOIIBIO IAarpaMM

22. OnucarenpHas CTAaTUCTUKA

23. OmBITH C PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU

24. Brruncnenue BeposTHOCTEH cOObITUI C TPUMEHEHHEM (HOopMyIT
25. Brruncnenue BeposiTHOCTEN cOOBbITHH TpaduIecKUM METOA0M

HpI/IMepBI IIPUMCHCHUA  MATEMATHUYCCKOI'o OXHIAHUA (CTp axXOBaHUC,




26. Beruncienre BepoOSTHOCTEH COOBITUHA C TPUMEHEHHEM KOOPIAMHATHOM
[IpsIMOM, JiepeBa, JuarpamMmmsl Jilsiepa)

217. CrnyuailiHble BeIMUUHBI U pacpeieIeHUs

28. MatreMaTHuecKoe 0XKHJIaHHE CITy4aitHON BETMUHHBI

29. IlepecTanoBku u QaxTopuai

30. Yucno couerannii. Tpeyronpuuk [lackasns

31. Dopmyna 6maoma HerotoHa

32. Orneparuy HaJ COOBITUAMHU

33 Hmozosas konmpoavHas paboma

34 Pe3ynbpTaTsl KOHTPOJIBHOM pabOTHI




YUYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O MTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. Mopakosuu A.T'., CemenoB I1.B. MaTtemaTuka: anredpa u Hauajga MaTeMaTUYECKOIr0 aHalln3a, reoMeTpus. Anredpa 1 Hayania
MaTeMatuyeckoro aHanmza. 10 kimacc. YueOHuk aig o0meo0pa3oBaTesibHbIX OpraHu3anuii (0a30BbIi U yriyOJEeHHBIN YPOBHHU)
B 2 u.Muemo3una 2020 r.
MaremMatuka: anredpa U Hayajga MaTeMaTUYECKOTo aHainu3a, reomerpusi. ['eomerpus. 10-11 kmaccesl: yue0. g o61eoopa3oBar.
opraHu3anuii: 0a30Bbii U yriayonennsiid ypoBHu. JI.C. Atanacsu u ap. M.: Ilpocsemenue, 2020
11 xmacc: Mopakosuu A.I'., Cemenon I1.B. Marematuka: anrebpa u Hauajga MaTEeMaTHYECKOTO aHAIN3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro ananusa. 11 kmacc. YueOHuk s oOieo0pa3oBaTenbHbIX Oopranu3anuii (6a30BbIH U YrITyOJIeHHBIN
ypoBHH) B 2 u.MHemo3una 2020 r.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. Mopakosuu A.I'., Cemenos I1.B. MartemaTuka: anreOpa 1 Hadaja MaTEMaTUYECKOTO aHAIN3a, TeoMeTpusi. Anredpa u
Hayvaja MareMatudeckoro ananu3za. 10 knacc. YueOHUK A1 0011eo0pa3oBaTenbHbIX Opranu3auuid (0a3oBblil U
yrayOaeHHbIN ypoBHH) B 2 4.MHemo3uHa 2020 r.

2. Mopaxosuu A.I'., Cemenos I1.B. MaremaTuka: anredpa 1 Hayaia MaTeMaTHYECKOT0 aHallu3a, reoMeTpus. Anredpa u
Hayvaja MaTeMaTtudyeckoro ananusa. 11 kmacc. YueOHUK A1 o01ieo0pa3oBaTenbHbIX OpraHnu3anuii (0a3oBblil 1
yrayOJaeHHBIN YPOBHU) B 2 4

3. Maremaruka: anredpa v Hauajga MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10-11 kmaccer: yue6. s
obmeo0pazoBar. Opranuzanuii: 6a30BbIii U yriayonennsiid ypoBHu. JI.C. Atanacsin u np. M.: [Ipocsemenue, 2020
.Muemo3suna 2020 r.

4. Amumos III.A. Anredpa 10-11 kimaccsl YueOHuk Anredpa u Hayana marematudeckoro ananusa M. [Ipocsenienue 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
1. https://resh.edu.ru/about

2. https:/Mipi.ru/

3. http://lwww.school.edu.ru

4. https://uchi.ru/

5. https://myschool.edu.ru
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