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IJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA TPOI'PAMMBI

IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUSA

N3yyeHne MaTeMaTUKu Ha YpOBHE CpPEeIHEro o01ero o0pa3oBaHus HAMPABICHO Ha
JOCTH)KEHHE OO0YYalolMMUCS JUYHOCTHBIX, METAlpEeAMETHBIX M MPEIMETHBIX
o0pa3oBaTeNIbHBIX PE3YJIHTATOB OCBOCHHUS yUeOHOTO MIPEeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTAThl  OCBOCHHUS  MPOTPpaMMbl O  MaTeMaTHUKE
XapaKTepU3yITCS:

1) naTrpuoTHYecKoe BOCIMTAHKE:

IPOSIBJICHUEM HMHTEpECca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKONM MAaTEMAaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHUSIM POCCHUUCKUX MAaTEMAaTHKOB U
POCCHIICKOII MaTEMaTHYECKOM WIKOJIbI, K HMCIOJIb30BAHUIO ATUX JOCTHKEHUN B
JIPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 005I3aHHOCTEN IpaKJaHWHA U peau3allii ero mpas,
MPEACTABICHUEM O MAaTeMAaTHUYECKHX OCHOBAaX (YHKIIMOHUPOBAHMS Pa3TUUHBIX
CTPYKTYp, SIBICHUN, MPOIEAYp TIpakIaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
OIPOCHI), TOTOBHOCTbIO K OOCYXJIEHHUIO O3THYECKHX MpPOOJEM, CBA3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHHI HayKd, OCO3HAHHEM Ba)KHOCTHU
MOPaJTIbHO-3TUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUCHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE B PEIICHHMH MPAKTHYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUIYAIbHOU TPACKTOPUH 00pPa30BaHUS U KM3HEHHBIX TJIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K  SMOIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUMEHTalUuMel B  JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY  HAy4HbIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, TANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHS IIMBUJIM3ALINU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
JEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHWE, (OpMHUpPOBaAHHE KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



TOTOBHOCTBIO MMPUMEHATh MATEMAaTUYECKNE 3HAHUSI B HHTEPECAX CBOETO 30POBbBS,
BEJICHUS 3J0pOBOro oOpasza KU3HU (30pOBOE THUTAaHHE, COATaHCHPOBAHHBIN
peKUM  3aHATUH W OTAbIXa, peryisipHas  (usnueckas  aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedieKkcruu, MPU3HAHUEM CBOETO IpaBa Ha OIIHOKY
Y TaKOTI'0 JK€ IIpaBa IPyroro 4ejioBeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHME:

OpHUEHTAIIMEN HAa NMPUMEHEHHWE MaTEMAaTHYECKUX 3HAHWUW IJId pEeIIeHUs 3a7ay B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/Ibl, TFIAHUPOBAHMSI TIOCTYIIKOB M OIEHKH
WX BO3MOXHBIX ITOCJICACTBHUI JJISI OKPYXKAIOMIEH Cpebl, 0OCO3HAHUEM TI100aIhHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanranus K U3MEHAIOUUMCH YCJIOBUAM COUMAJIBLHOM W MPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSAX HEOMPEACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PEe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCJIE YMEHHUE
VUUTBCA y JPYTUX JIIOAEH, MpHOOpeTaTh B COBMECTHOM JEATEIIBHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIMHU U3 OMbITa APYTHUX;

HEO0OXOIMMOCThIO B (DPOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCiEe (POPMyIUPOBATH
WJeu, TOHSTHUS, TUIOTE3bl 00 OOBEKTax M SBICHHUSAX, B TOM 4YHCIIE paHEe HE
M3BECTHBIX, OCO3HABaTh ACHUIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH,
IIJIAHUPOBATh CBOC PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMl0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMBbIE
peuieHus W JedcTBUS, (OPMyIMpPOBaTh W OLICHUBATh PUCKA M TOCIEACTBUA,
dbopMUpOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTaTe OCBOCHMS TpPOrpaMMbl MO MaTEMAaTMKE HAa YPOBHE OCHOBHOIO
oO1mrero oopazoBanusi y oOydarorierocsi 0ynyT copMupoBaHbl METaNpeIMETHbBIE
pe3yJIbTaTHI, XapaKTepU3yIoLIUecs OBJIJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBIMM  JICHCTBUSAMH,  YHUBEPCAJIbHBIMM  KOMMYHUKATUBHBIMU
JIEUCTBUSIMU M YHUBEPCATLHBIMU PETYJISITUBHBIMU JCHCTBUSMU.
ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIEe HeiicTBHS

ba3oBble JJornyeckue AeMCTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMAaTHUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS U CPAaBHEHHUS, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;
BOCIIPUHUMATh, (GOPMYJIMPOBATH U IPEOOPA30BBIBATh CYKACHUS: YTBEPAUTEIbHbBIC
U OTpHUIIaTEIbHBIC, CAMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TPOTUBOPEUUS B
dakTax, MaHHBIX, HAOIIOJCHUSX W YTBEPKICHHUAX, MpeiaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJaTh BBIBOJIBI C  MCIIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;



pa3dupaTh JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHHM (TpSAMbIE U OT
IPOTUBHOIO), MPOBOJUTH  CAMOCTOSATENIbHO  HECJOXKHBIE  J0Ka3aTeNIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BbICTpauBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHIOCOO pereHusl yueOHOM 3a1a4uu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BbIOMpaTh Haubolee MOAXOAAIIMH C YYETOM CAMOCTOATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh  BOIPOCHl KakK HCCIEAOBATEIIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEUHEe,  MpolJeMmy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (HOpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY HECJIOXHBIM IKCIIEPUMEHT,
HEOOJIbIIOE MCCIEAOBAHNUE IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO  (popMynHpoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTam
IOPOBEJCHHOIO  HAONIONEHHUS, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHO€ pa3BUTHE IIpOIlecCa, a TaKXKe BBIJIBUIaTh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAIT ~ HEJOCTAaTOYHOCTh M M30BITOYHOCTH ~ MH(pOpPMaLUHU, JaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh,  AHAJU3UPOBATh,  CUCTEMATU3UPOBATh W  MHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS,

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

OLIEHUBATh HAJCKHOCTh MH(OPMALIMU MO KPUTEPUSIM, TPEUIOKEHHBIM YUUTEIEM
WK c(hOpMYITHMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXJCHHUS B COOTBETCTBUU C YCIOBUSIMH U
HeNsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W NHUCBMEHHBIX TEKCTaxX, JAAaBaTh MOSICHEHUS II0 XOIy PELICHMS 3aJayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B XOJe¢ OOCYXJEHHs 3a/aBaTh BONPOCHI MO CYHIECTBY OOCYXIAEMOUN TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuaiora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3yJbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTA, HCCIECI0BaHU,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OpMaT BBICTYIUICHHS C YYCTOM 3ajay
Npe3eHTalUU U OCOOEHHOCTEN ayIuTOPUH;



NOHMMAaTh M MHCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUAYAJIbHOMN
paboThI U PEIICHUH YYEOHBIX MaTEMATUYECKUX 3a/1aY;

OpPUHUMATh 1I€JIb COBMECTHOWM JICSITENIbHOCTH, IIJIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM palOThl, pacrpeaesiarTh BUIbl padOT, JHOTOBAapUBATHCSA, OOCYKIATh
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 JICHCTBUSI C JPYTMMH YJICHaMH KOMAaH[bl, OIICHMBATh KA4e€CTBO CBOETO
BKJIaZla B OOWIMH MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHHUKAMU
B3aUMOJICUCTBUA.

PeryisiTuBHBIe YHUBepPCaJbHbIe yUeOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBIISITh IUIAH, aITOPUTM pEIIeHMs 3aJaud (WM €ro 4acTh),
BbIOMpaTh CHOCOO pEIIeHHs] C YYETOM HMEIOIIUXCS PECypCcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C
y4€TOM HOBOH MH(OpMAIIIH.

CaMOKOHTPOJIb:

BJA/E€Th CIOCcO0aMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3ysbrara
pelIeHrss MaTeMaTHUeCKOH 3a1auu;

OpEeIBUAETh TPYAHOCTH, KOTOpPBIE MOTLYT BO3HMKHYTh INpU pEIICHUU 3aJayH,
BHOCHTh KOPPEKTHUBBI B [IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa JCATEIILHOCTH IIOCTABICHHOW MLETH W
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTIXKEHUS 11eTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMbl IO MaT€MaTHKE IMpPeICTaBICHbI
1o rojaM oOy4yeHHusl B CIEAYIOLIMX pa3lielax NporpaMMbl B paMKax OTAEJIbHBIX
yueOHbIX KypcoB: B 10-11 xkmaccax — KypcoB «Anrebpa W Hayaia
MaTeMaTHUYeCKOTo aHanu3ay, «['eometpus», « BeposiITHOCTh U CTAaTUCTUKAY.



Pabouasi nporpamma mno ajredépe ¥ Ha4aJlaM MaTeMAaTHYECKOT0 AHAJIHN3A
MNOACHUTEJIbHAS 3AIINCKA
Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHYeCKOTO

aHajau3a» 0a3oBoro ypoBHs s oOydarontuxcs 10 —11 kimaccoB paspaborana Ha
ocHOBe DeniepaIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanuzanuss mporpaMMbl OOECIIEUMBAET OBJIAJCHUE KIHOYEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M TIO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MareMaTHYECKOTO aHalW3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECleYyuBaeT HHCTPYMEHTAJIbHYIO 0a3zy I M3yuyeHus BcCeX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JIpyroi CTOPOHBI, OPMHUPYET JOTUYECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB HWH(OpPMAaTHKH, OOILECTBO3HAHUS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOT'O KypcCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTOopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHUYECKOH dopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOTo aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OHOJIOTMHM, NOHUMaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM >KU3HU, TO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM KU3HU. B TOXKE Bpems OBIIafeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue 1
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
IIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH PEalbHbIX CHUTYallMi M WHTEpPHpETalUn
MOJYYCHHBIX  PEHICHUM, 3HAKOMSTCA C  NpUMEpaMH  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B TIIPUPOAEC, HAyYKE M B MCKYCCTBE, C BBIJAIOLIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIA
peanu3yeTcsi Kak uyepe3 y4eOHbId maTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMs, TaK M 4Yepe3 cneuuduky y4dyeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALIMX BHUMAaHUs U OTBETCTBEHHOCTH 34 ITOJYYEHHBINA PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyuyeHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr ApPyra U MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro xak ywammMecs OBJIAZeBalOT BCE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTI0 aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHHME YAENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss MOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTapled IIKOJIe, TMOCKOJbKY B KaXJOM pas3fene MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opmupoBaHHe YMEHUUN
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuansa NPOUCXOJWUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENIEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTA MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWy4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE U HucKyccTBe. OOyuwarolmmecss Yy3HAOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTeMAaTUKU M Mpeaiaratror



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYyAllUi, UCCIET0BAaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISl pelleHus] PUKIAAHbIX 3a1a4. [Ipu peneHnn peaqbHbIX MPAaKTHYECKUX 3aaad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM muiaHe Ha M3ydYeHHE Kypca aireOpbl MU Hayajl MaTEeMaTH4YeCKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOJMTCS 2 yaca B Heneno B 10 kimacce u 3 Jaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenusi — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucaa v BIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OECKOHEYHBIE  TepHoguveckue ApoOu. ApudMeTHYecKHe  Oomepanud ¢
palMoHaNIbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
IpoOel U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpaciiel
3HAHUU U PEATbHOM )KU3HH.

JlelicTBuTenpHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmeTnueckne omnepalnudd ¢ JACHCTBUTENbHBIMU yHclaMu. [lpubmmxéHHbie
BBIYMCJICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCIICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas  ¢opMa  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTHUYECKUX 3a7ad W IPEACTaBICHUSA
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  cremeHd.  JleWicTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHuEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. ['padux ¢yHkuuu. B3aumzo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHui Qynkuuu. Hymn Qyskumu.
[TpomexxyTku 3HAaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-O CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

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

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

11 KITACC

Yuciia ¥ BIYHCICHUSA

HatypaneHbie u neinele yncna. [IpusHaku qenMMOCTH HEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COAEPKALTUX JTOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
MTOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE ypAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne NMpUKIaIHbIX 3a7a4 C IMMOMOUIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JlacTell HAayKu U peanbHOMN
KU3HH.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyaknuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuy. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HaunGomnplnee n HauMeHblee
3HaueHue (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u Jorapupmuueckas GQyHKINU, UX CBOWCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENEIICHHs CKOPOCTH IIPOLEcca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnaHckoe BOCIUTaHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
IpoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OyaylIero.

DcTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnu, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHITHIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUHU IPAKTUYECKUX 33/1a4 MaTEMaTUUECKONW HAPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHEHTalMEl Ha IPUMEHEHUE MATEMaTHYECKMX 3HAHUU JUIs PELICHMS 3a1ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYUIIECTBIIATh NMPOEKTHYKD W HCCIEAOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTPaMMbl YUEOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIQJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUA ~ OKpYyCcalowe2o  Mupa,  NpuMeHeHue  J102U4eCcKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU;, (POPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

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

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3azauyu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECcCca, a TAaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHA C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAaHMU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

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

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELUICHUU
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTAaTOB JIESATEIIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MaTEMATUYECKOTO aHaInu3a
Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIeUHMBATH JOCTHKEHUE
CIIEYIOIIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

10 KVIACC

Yucsia ¥ BIYMCICHUS

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

BellonHAT,  apupMETUYECKHE  ONepaludd € palUOHAIBHBIMH U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JleJ1aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BIYUCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTesieM; CTaHJapTHAs
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCITIOJIB30BaTh MOAXOAAUIYIO0 (DOPMY 3alUCH ACUCTBUTENBHBIX YUCEN JJIS pELICHUS
IIPAKTUYECKUX 3a/1a4 U [IPEICTABIICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
palMOHAIIbBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDQKEHUH M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (QYHKIMS, CIIOCOOBI 3aJaHusl (PyHKLUHU, 00IACTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

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

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouTh U 4uTaTh TPAPUKU JTUHEHHONW (PYHKIMU, KBAAPATUIHON (DPyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

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

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

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

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh MOHATUSIMU: HATypaJIbHOE, IIE€JI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKU JICJTUMOCTH LEJBIX YUCEI, PA3JIOKEHUE UYUCIIA HA MPOCTHIE MHOXUTEIIN
JUISL PEIIEHUS 3a/1aY.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJEM.

OnepupoBaTh MOHATUIMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapuMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3a/Jauy,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BATh MX IS
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHNUN U HEPABEHCTB.

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

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4YeCKOro aHajIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

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

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7aud, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



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

KounyecTBO 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 OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTU 00YyYarOIIUXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUeOHBIX AUCUUILINH. PazButre y o0yJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AESITeNbHOCTH uenoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «I['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH 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
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH 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 (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS 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
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: 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 anmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, 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 oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

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
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Henento 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, IUIOCKOCTb,
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 TPAMBIE B  IPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX Iuiockocte. [lpocTeiliie 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 MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKM; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajulesienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MHpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS MHMPAaMHA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TIPaBUJIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIAHIPUYECKOU
MOBEPXHOCTH, OCh UWJIMHJIPUYECKOW TMOBEpXHOCTU. [[unumHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyc: ocHOBaHUe U BepIInHa, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, IUAMETpP; IJIOMIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUcCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena v ciueactBus u3 He€. OO0bEM HMWIMHApPA,
KoHyca. O0BEM 11apa U miomaab chephl.

[Togo6upie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpamMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUMH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAaHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIajJa B TOCTPOCHHUE YCTOMUMBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U 6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryJspHas busnueckas AKTHUBHOCTD); dusrgecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJIOOATBHOTO XapakTepa JKOJOTHYECKUX  MpoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKOW KyJbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEePHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — o0becneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCaAlowje2o0  Mupa;  npumeHeHue  J02U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUW MEXKIY MOHATUAMH; (OPMYIHUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPeoOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CAMHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBHIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
npoTuBOpeurss B (aKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

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

e BBIOMpaTh cHoco0® pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

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

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PEe3yIbTaTOB, BEIBOJOB U 0000IIECHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1aui, BhICKa3bIBaTh UJI€U, HAIICJICHHbBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  PELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATH 11€JIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKI€HUs, 0OMEH MHEHU M,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh TUIaH, aJITOPUTM PEIICHUS 3a7a41, BHIOUPATh CIIOCO0 pelleHus
C Yy4E€TOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHHI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOU 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBIACHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMas, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS W3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTDh U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIiia; JMHEWHBIM Yroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IMpamMuza; NpuU3Ma,
NPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPAaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuIe bl ).

OmneprpoBaTh MOHATUSIMH: CEKYIIasl INTIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUUECKUX BEIMYMH MO 00pas3iaM min
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHYECKHE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY IBYMSI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
ITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPSIMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh reomeTpuueckue (HaKTbl Ui PEUIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTHE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaAJIbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KJIACC

OnepupoBaTh MOHATUAMM: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolne
UAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeN  BpallleHWUs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIleHUS.

BeIuucnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEN W 00BEMaMU
MOAOOHBIX TEII.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 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 MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
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 IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W TIPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB 7 TeM (undposbie)
n/n NMpoOrpamMmbl 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 KOOpAWHATHI 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
NPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

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 cBefieHHs 0 KyOe U IHUpamMue,
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 ¢ cOHanpaBIEHHBIMU 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 napauleiIbHbIC 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 NEPIEHINUKYIAPHOU
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 M 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 MJIOCKOCTEH:
NpPU3HAK  MEPIEHIUKYISIPHOCTH  JBYX
IIJIOCKOCTEMN

40

[leprieHAMKYISIPHOCTH MJIOCKOCTEH:
NpPU3HAK  MEPHEeHIUKYISIPHOCTH  JBYX
IIJIOCKOCTEMN

41

Teopema o0 TpEX nepHeHAUKYIApax

42
43

44

Teopema 0 TpEX nepneHAUKYIIIPax
Teopema 0 TpEX nepHeHAUKYIISIPax
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, rpaHu 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.

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

ol OneMeHTbl CUMMETpUM B nupamugax, 1
napasuieNienunenax, MIPaBUJIbHBIX
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
MHOT'OTPaHHHKE

[ToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS
3HaHUW. BhIUKCIIEHUE PACCTOSTHUM: MEXITY
66 JIBYMsI TOYKaMH, OT TOYKH JO HPSMOMH, 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 H
IUIOCKOCTH; KacaTelbHas IIOCKOCTh K
cdepe; momans cheps

N3o0paxenne  chepsl, 1mapa  Ha
iockoctu. CeyeHus mapa

LumuHaprudeckast MMOBEPXHOCTb,
oOpa3yrommue VUTHHIPAYECKOM
MOBEPXHOCTH, OCh  IMJIHHIPUYECKON
TIOBEPXHOCTH

Hunuuap:  ocHoBaHust u  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 moBepxXHOCTh, 00pa3yrolue
KOHMYECKOM  TIOBEPXHOCTH, OCh W
BEpIUIMHA KOHUYECKON MTOBEPXHOCTHU

Konyc:  ocHoBaHme u  BepIIMHA,
oOpa3ymolas U och; IJIoaab OOKOBOH 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
OCHOBAHUIO, U INIOCKOCTBI0, IPOXOAAIIECH
4yepe3 BEPIINHY)

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

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

13 [Tonstne 06  00véme.  OcHOBHBIE 1
CBOICTBa 00BEMOB TEN

14 O0bEM UIMHIIpa, KOHYyCa 1

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

16 CooTHOIIEHHUS MEXIy  IUIOMIAJsIMHU 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 NpUMEHEHUeM TIpaBuwil  JedctBuil ¢ 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 Konrponsnas padora mo teme "”BeKTopH 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, 00o001IeHme 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 [ToBTOpEHuUe, 0696IIIGHI/IG ooy
CUCTeMaTH3aIusl 3HAaHUH

OBILEE KOJIMYECTBO YACOB 1o 34

[TPOTPAMME










HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyectBo 4yacos DJIEeKTPOHHbIE
(1)
JI:[;-H Tema ypoka Kontpoapnbie  Ipaxruieckue fllj;'?eﬂnﬂ gggja[;zi];fenbﬂme
padoThI padoTshI pecype
1 MHo0ecTBO, Onepanuy HajJ MHOKECTBaMHU.
Juarpammsl Diinepa—Benna
Panmonanbupie yncna. OOBIKHOBEHHBIE H
2 JIIECATUYHBIE Jpo0u, MIPOLICHTBHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Apudmernaeckue ornepanuu c
3 paloHaIbHBIMU 4HCIIaMU,
peoOpa3oBaHUs YUCIOBBIX BbIPAKEHUM
[Ipumenenne napoOell M NTPOLEHTOB AJIs
4 pelIeHus NPUKIAJHbIX 3a1a4 U3 Pa3IMYHbIX
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
UppaloHaJIbHbIE YHCIIa
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.
PanvonasibHble ypaBHEHUS U HEPABEHCTB"
OyHkws, cnocoObl 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 3alHCH
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 apuhMeTUIECKOTro KOpHSI
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 c 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 YPaBHEHUM M
HEPABEHCTB

33 Pemenune uppanMoHaIBHBIX YPaBHEHHH 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 W TaHI'€HC YHUCIOBOIO
aprymeHra

a1 ApKCUHYC, apKKOCHHYC M apKTaHTeHC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCHHYC M apKTaHI€HC

42 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuieckas OKPYKHOCTB,

43 onpeneeHue TPUTOHOMETPHUYECKUX 1
(YHKIUH YUCIOBOTO apryMEeHTa
Tpuronomerpuieckas OKPYKHOCTB,

44 onpeneeHue TPUTOHOMETPHUIECKUX 1
(GYHKLNH YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 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 Pemenne TpuroHOMeTpUUECKUX YpaBHEHUN 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 yOBIBaroIIass reoMeTpudecKas

63 MIPOTPECCHs. CymmMma oeckoHeyno 1
yOBIBAIOMIECH reOMETPUIECKON TPOrPECCUu

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
OO0oOmeHre, cUcTeMaTU3alusl 3HAHUK 3a

68 Kypc anreOpbl W Hadaja maremarudeckoro 1
ananm3a 10 kmacca
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11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
(1)
Jl:;_n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;‘?EHI/Iﬂ 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 HEPABEHCTBA 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 [IpeobpazoBanue BBIpaXKEHHM, COAEPIKALIIX 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 byHKIUY, ux
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 SKCTPEMYMBI
IIpumenenne MTPOU3BOHOM K

47 UCClIeIOBaHNI0 (DYHKIIMKA HAa MOHOTOHHOCTH 1

H OKCTPEMYMBI




[Ipumenenue MPOU3BOIHOMN K

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

49 UCCIIEIOBaHUIO (YHKIMHA HA MOHOTOHHOCTH 1
U DKCTPEMYMBI

50 Haxoxnenne HanOoIbIIeT0 ¥ HAUMEHBIIIETO 1
3Ha4YeHUs (YHKIIUU Ha OTPE3KE

51 Haxoxxnenre HanOoIbIIer0 1 HAUMEHBILIETO 1
3HaueHusl (YHKIIUU HA OTPE3Ke

50 Haxoxnenrne HauOoIbIIer0 ¥ HAUMEHBIIIETO 1
3HaueHUs (PYHKIIUU HA OTPE3KE

53 Haxoxnenre HanOoIbIIer0 1 HAUMEHBIIIETO 1
3HaueHUs (PYHKIIUU HA OTPE3KE

54 Haxoxnenne HanOoJIbIIET0 U HAUMEHBIIIETO 1
3HaueHusl (YHKIUU HA OTPE3Ke

55 Haxoxnenrne HanOoIbIIeT0 ¥ HAUMEHBIIIETO 1
3Ha4YCeHUS QYHKIIUHA HA OTPE3KE
IIpumenenne MPOU3BOAHOMN s
HaXOXJCHMsA HAWIydllero pEIIEHUs 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. Tabmauia 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

Boruncnenne wuHTerpama mno  Qopmyse

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 COBOKYIHOCTH  IIENBIX,

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  IENbIX,

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
MMEHEHUE ABHEHMM, CHUCTEM U

I )
HEPABEHCTB K PEIICHHUI0 MaTeMaTUYEeCKUX

77 epaBe ele e e 1
3aJad W 337a4 M3 PpaA3IMUYHBIX oOnacteit
HAYKH U peasibHOM KU3HU

78 KoHnTtposbhast padota no teme "UHTerpan u 1
ero npuMeHeHus. Cucrembl ypaBHeHU"

79 Harypanbhble u nenble ynucia B 3ajJadyax U3 1
peaIbHOM KU3HU

80 Harypanbhble u nenble ynucia B 3ajJadyax 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, CUCTEMATH3AIIHS 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. DyHKUIHUH

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

99 Hrorosast koHTpoIbHAs paboTa 1

100 Hrorosast kKoHTpoIbHAs paboTa 1
O0o0Omenne, cucreMaTH3alus 3HAHUH 3a

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

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

OBIIEE KOJIMYECTBO YACOB IO 102
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Pabouas mporpamMma 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, MPENBABISEMBIX K
MaTEeMaTHYeCKOMYy O0pa30BaHMIO, M TPAAUIMNA POCCUNUCKOrO 00pa3oBaHusl, KOTOphIE 00ECIeYMBAIOT
OBJIAJICHUE KITIOUEBBIMU KOMIIETEHIIMSMH, COCTABJISIOIIMMHU OCHOBY JJIsi HEMPEPHIBHOIO 0Opa3oBaHUS M
CaMOpAa3BHUTHUS, a TaKXKE IEIIOCTHOCTh OOMIEKYJIbTYPHOTO, JMYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUS
oOyvaromuxcs. B mporpamMme ydreHsl uaen H mojokeHHss KOHIENIuU pa3BUTHS MaTEMAaTHYECKOTO
obpaszoBanust B Poccuiickoit @enepanun. B snoxy nudpoBoii Tpanchopmanmuu Bcex chep 4delIoBEUECKOM
JeSTeIbHOCTH HEBO3MOXHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOil MaTeMaTH4ecKO
MIOAOTOBKU. YK€ B LIKOJIE MaTEMATHKa CIIYXKHUT OIMOPHBIM IIPEIMETOM JJIsl U3YUEHUSI CMEKHBIX TUCIUILINH,
a TOoclie IIKOJBl pPealbHOM HEO0OXOIMMOCTBIO CTAaHOBUTCS HENpPEphIBHOE 00pa3oBaHHE, 4YTO TpedyeT
MOJIHOIICHHON 0a30BOi  00IIe00pa3oBaTeIbHONW IMOATOTOBKH, B TOM YHCIE W MaTeMaTH4YeCKOW. ITO
OOyCJIOBJIEHO TE€M, 4YTO B HAIIU JHUA PAcTET YUCIO MNpodeccHil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTUKU: U B cepe YKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHUECKUX O0JIACTSIX, U JaXKe B
ryMaHuTapHeix cdepax. Takum o0pa3oM, Kpyr HIKOJBHHKOB, JUIsi KOTOPBIX MaTeéMaTWKa MOXET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIUPIETCS.

[IpakTuueckass TONE3HOCTh MAaTeMaTHKH OOyCIIOBI€Ha TeM, uTO e MpeIMeTOM  SBISIOTCS
(dbyHIaMeHTalIbHBIE CTPYKTYPBI HAIIIETO MHUPA: IPOCTPAHCTBEHHbIE (JOPMBI U KOJIMYECTBEHHBIE OTHOLICHHS OT
MPOCTEHIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM ONBITE, 10 JIOCTATOYHO CIOKHBIX, HEOOXOAMMBIX IS
Pa3BUTHA HAYYHBIX U MPUKIATHBIX UAeH. be3 KOHKPETHBIX MaTeMaTHUYECKUX 3HAaHUHN 3aTPYAHEHO MOHUMAaHUe
MPUHIHUIIOB YCTPOMCTBA M HCHOJB30BAHUS COBPEMEHHOW TEXHUKH, BOCHPUITHE M HWHTEPIpETALUS
pa3HOOOpa3HOW  COLMAIbHOW, OJKOHOMHYECKOW, MOJUTUYecKor  uHpopmanuu, ManodddexTuBHa
MOBCEHEBHAS MpaKTHUYeCcKasi AesATeNbHOCTh. Kaxk1oMy uenoBeKky B CBOEH >KM3HU MPUXOIUTCS BBIMNOJIHATH
pacuéThl U COCTaBIATh AITOPUTMBI, HAXOAUTH U MPUMEHATH (GOPMYIBI, BIaIeTh TPAKTHUECKUMU TTPUEMaMU
T€OMETPUUYECKUX HM3MEPEHH W TMOCTPOCHUU, YMTaTh WH(GOPMAIMIO, TPEICTABICHHYIO B BUIE TaOIHII,
TUarpaMM U TpauKOB, KUTh B YCIOBUAX HEOMPENEIEHHOCTH M TOHMMATh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OAHOBpEMEHHO € pacliupeHueM cdep NpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BcE Oosee
BOKHBIM CTAHOBUTCS MATEMATUUYECKUU CTWJIb MBIIIJICHUS, MPOSBISIOMUNACS B ONPENETEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3yueHUss MaTeMaTUKU B apceHal NpUEMOB M METOJOB MBILIUIEHUS 4YellOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA WHAYKIMS U JeAyKLus, oOOOLIeHHEe W KOHKpEeTH3alus, aHadu3 u
CHUHTE3, KJIacCHU(QHUKalus W cucTemaruszaius, abcrparupoBaHue U aHajorusi. OObEKTbl MaTeMaTHUECKHUX
YMO3aKIIOYeHUH, MpaBuWiIa HMX KOHCTPYHMPOBAHUS pACKPBIBAIOT MEXAaHU3M JIOTUYECKUX IOCTPOCHHH,
CHOCOOCTBYIOT BbIpaboTKe yMeHHUS (popMynHpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBaTh CYKICHHS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbINIUIEHHE. Benymas ponb NpUHAAICKUT MaTeMaTuke U B (HOPMHUPOBAHHUH
AITOPUTMHYECKON KOMITOHEHTHI MBIITUICHHS M BOCITUTAHUN YMEHUH JEHCTBOBATH 110 33/IaHHBIM aJTOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpouecce perienns 3agad — OCHOBOM yueOHOH
NESATEIbHOCTH Ha YpOKaxX MaTeMaTUKU — Pa3BUBAIOTCA TAK)KE TBOpUECKas M MPUKIATHAsS CTOPOHBI
MBIIIICHHUS.

OOyuenne MareMaTHke Ja€T BO3MOXHOCTh pPa3BUBATh y OOYYAIOUIMXCA TOYHYIO, PAalMOHAIBHYIO U
WH(OPMATHUBHYIO peub, YMEHUE OTOMpPATh HAauOOJee MOAXOASIIUE S3bIKOBBIC, CHMBOJIIMYECKUE, TpadUIECKIe

CpCACTBA Uil BBIPpAXKCHUSA Cy)KI[GHI/Iﬁ W HarjiiAHOTO UX MpCACTABIICHUS.



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

C MCTOJaMH ITO3HAaHUA HGﬁCTBHTeHBHOCTH, NpeaACTaBJICHUEC O MPEAMCTE U MCTOAAX MATCMATUKU, UX OTJIMUMH

OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 OCOOCHHOCTSAX MPUMEHEHHUSI MAaTEeMAaTUKH IS
pellleHrs Hay4yHBIX M MPUKIAAHBIX 3a1ad. TakuM oOpa3om, MaTeMaTHUecKoe 0oOpa3oBaHHE BHOCUT CBOM
BKJIaJ] B popMUpOBaHUE 001IeH KyJIbTyphl YeJIOBEKa.

W3ydyeHne maTeMaTHKH TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHMIO YEJIOBEKA, MOHUMAHUIO
KpacoThbl M U3SIIECTBA MaTEMaTHUECKUX PACCYKIECHUHN, BOCIIPUATHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO

nacu CUMMCETpPUU.

Ilesiy U3yyeHHUsl y4eOHOro Kypca

VYueOHsblii Kypc «BeposiTHOCTh U CTAaTUCTHKA» 0a30BOr0 YPOBHS SBISETCSA MPOJOJDKECHHEM M pPa3BUTHEM
OJIHOMMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHsS OCHOBHOM 1IKOJbl. Kype mpennaznaueH st popMupoBaHus
y 00y4aromxcs CTaTUCTUYECKON KYJIbTYPbl U MOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH KaK MaTEeMaTH4YECKOTO
MHCTPYMEHTA JUIsl U3yYEHUS CIIy4allHbIX COOBITUH, BEIMYMH U mporeccoB. [Ipu n3ydenun kypca oboraimarorcs
NPEJCTaBICHUS YyYalluXCsi O METOJaX HCCIEIOBaHUs HW3MEHYMBOTO MHUPA, pa3BUBAeTCI MOHMMAaHUE
3HAUUMOCTH U OOIIHOCTH MAaTeMaTHYeCKHX METOJOB IO3HaHUS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

CogepxaHuie Kypca HalpaBJIeHO Ha 3aKpeIUIeHHe 3HAHUN, TIOTyYEHHBIX MPU U3YYEHUU Kypca OCHOBHOM IIKOJIBI
U Ha pa3BUTHE NPEACTABICHUI O CllydallHbIX BEJIMYMHAX U B3aUMOCBS3AX MEX/1Y HUMU Ha BaXKHBIX PUMEPAX,
CIOXKETBHl KOTOPBIX TMOUYEPIHYTHl M3 OKpYXKawllero mupa. B pesynprare y oOyyaroumxcs JODKHO
chopMHpOBATECS TPEACTaBICHWE O Haubosiee YIOTPEOWTENbHBIX M OOIMX MaTeMaTHYECKUX MOJEISIX,
UCTIONIB3YEMBIX ISl ONMHCAaHUS AHTPOIIOMETPHUYECKUX M JeMOrpadUiyecKuX BEIWYHH, IOTPEITHOCTEH B
Pa3IMYHOTO POJA U3MEPEHUSIX, [UIUTEILHOCTH 0€30TKa3HOM paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHK
MacCOBBIX IBJIEHUH U IIPOLIECCOB B OOIIECTBE.

B cooTrBercTBUM C yKa3aHHBIMH LEISIMH B CTPYKTYype yuyeOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» CpeaHel
IIKOJIbI Ha 6a30BOM YPOBHE BbIJIETICHBI CIIEIYIOIINE OCHOBHBIE COJIepKaTeNbHble JIMHUN: «Ciy4aiiHble 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 pacpeaeIEHUU BEPOATHOCTEN MEX /1y 3HAUEHUAMH CIIyYalHBbIX BEJIMYMH, a TAKXKE 3TA JINHUSA
HeoOXxo/1uMa Kak 0aza Ui U3ydeHHUs 3aKoHa OOJIbIIMX YKcel — (yHIAaMEHTAIBHOTO 3aKOHA, JEHCTBYIOLIETO B
npuposie ¥ oOIIecTBE M MMEIOLIero MareMaTHdeckyro ¢opmanusanuio. CaM 3aKOH OOJBLIMX YHUCEN
IpeJiaraeTcst B 03HaKOMHUTEIbHOHN (hopMe ¢ MUHMMAJIBHBIM HCIOJIB30BAHUEM MaTEeMaTHYECKOro (opMainima.
Temsl, cBsI3aHHBIE C HENPEPBIBHBIMHU CIy4YallHBIMU BEJINYMHAMM, AKLUEHTHUPYIOT BHHMAaHHE IIKOJIBHUKOB Ha
ONMHCAaHUM U H3YYEHUM CIy4YalHbBIX SBJICHUHA C MOMOILBIO HENpepbIBHBIX (QyHKUUH. OCHOBHOE BHHMAaHUE
yIEISAEeTCs 0Ka3aTeNbHOMY U HOPMAJIBHOMY pacIpeleeHUsM, NP 3TOM IPEAIONIAracTcss 03HAKOMHUTEIbHOE
u3ydeHne MaTepuana 0e3 J0Ka3aTreiabCcTB MPUMEHSEMbIX (PaKTOB.

MecTo Kypca B y4eGHOM IJIaHe

B VYueOHoMm mnaHe Ha m3ydeHHe Kypca «BeposSsTHOCTh M cTaTUCTHKa» Ha 0a30BOM YpoBHE oTBOAUTCS 1
yueOHBII Yac B HEJIENI0 B TEUEHHE KaXKI0T0 rojia o0yueHus, Bcero 70 yueOHBIX 4acoB.



[lnaHvMpyemMble mnpeaMeTHble pe3yabTaTbl OcCBoeHUusi IlpuMepHoM paGoyen
nmporpamMmal Kypca (1o roaamMmooy4eHus)

[IpenMeTHbIe pe3ynbTaThl 0CBOEHUSI Kypca «BeposTHOCTh U cratuctuka» B 10—11 kitaccax opueHTHPOBAHbI

Ha JIOCTHKEHHE YPOBHS MAaTEMaTHYECKOW rPaMOTHOCTH, HEOOXOJMMOTO JJIsl YCHEITHOTO PEeUIeHHs 3a1a4 H
npo0JeM B peabHOM KU3HU U CO3/IaHUE YCIOBUMU ISl UX OOLIEKYIBTYPHOTO PAa3BUTHS.

OcBoenne yueOHOTO Kypca «BeposaTHOCTh U CTaTUCTHKa» Ha 0a30BOM YPOBHE CPEAHEro OOIIEro o0pa3oBaHUS
JOIDKHO  o0ecrednBaTh  JOCTMDKEHHE — CIEAYIOIIMX — HPEAMETHBIX — 00pa30oBaTENIbHBIX  PE3YJIbTaTOB:



10 kacc

e YuTaTh U CTPOUTH TAOIUIIBI U THATPAMMBI.

e OmnepupoBaTh NOHATUAMU: CpEIHEE apUPMETHIECKOE, MEIMaHa, HanOoblIee, HAUMEHbIIIEe
3Ha4YeHUe, pa3Max MacCUBa YUCIIOBBIX IaHHBIX.

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

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

e OnepupoBaTh MOHITUAMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSTHOCTH C MOMOIIIBIO MTPABHUIIa YMHOXKEHUS, C IOMOIIBIO JiepeBa CIyYaiiHOTO OTbITA.

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

e OmnepupoBaTh MOHATUSMH: UCIIBITAHHE, HE3aBUCUMBIC UCTIBITAHUS, CEPUS UCIIBITAHUH, yCIIeX U
HeyJlaya; HaxOJUTh BEPOSTHOCTH COOBITUI B CEpUU HE3aBHCHUMBIX HCIBITAHUH 10 MEPBOrO
ycrexa; HaXOAUTb BEPOSITHOCTU COOBITUI B cepuu UcTibITaHUM bepHyiuium.

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

11 kmace  PacIpeaciICHHUs.

e CpaBHHMBATh BEPOSITHOCTH 3HAYCHUH CIy4allHOW BEJIMYUHBI TI0 PACIIPEICIICHUIO HITH C TIOMOIIBIO
JrarpaMmm.

e OnepupoBaTh MOHITHEM MATEMATUICCKOTO OXHIAHUS; IPUBOUTH TPUMEPBI, KaK IPHUMEHSCTCSI
MaTeMaTHYECKOe OXHJIAHWE CIIy4allHOW BETUYHHBI HAXOJUTh MATEMaTHYECKOE OXKUIAHHE IO
JTAaHHOMY pacIipeesIiCHUTIO.

e lIMeTh mpencTaBieHHE O 3aKOHE OOJIBIINX YHCEIL.

e Hwmetn MMpEACTAaBJICHUEC O HOPMAJILHOM pacClpeaciCHnU.

Coaep:xaHue y4eOHOro Kypca (mo roaam
o0yuyeHnus)10 kiacc

[IpencraBiaeHue qaHHBIX ¢ MOMOIIBIO Ta0IUIl U quarpamm. CpenHee apupMeTHIecKoe, MeuaHa, HanbobIiee

U HauMEHbIlIee 3HAYeHUs, pa3Max, JUCIIEPCUs U CTaHIapPTHOE OTKJIOHEHUE YHCIOBBIX HA0OPOB.

CrnyyaiiHble KCTIIEPUMEHTHI (OIBITBI) U CIy4daiHble COOBITUS. DIeMeHTapHble cOObITHA (MCXObl). BeposTHOCTD
CJlydyaifHOro coObITUS. BIM30CTh YacTOTHI U BEPOSATHOCTH cOObITHH. CitydaifHble ONBITHI C PABHOBO3MOXKHBIMH
JJIEMEHTAPHBIMU  COOBITHAMU. BeposSTHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITUSMH.

Omnepanyu Haja COOBITUSIMH: TepecedeHue, o0beInHEHNEe, MPOTUBOIMONIOKHbBIE COOBITHS. [InarpamMmel Diinepa.
dopMyia CII0KEHUS BEPOSITHOCTEM.

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEPOSATHOCTEH. [lepeBo ciydaiiHOro skcrepumenta. Popmyna IOTHOU
BepossTHOCTH. He3aBucuMble COOBITHS.

Kombunatoproe mnpaBwio ymHokeHus. llepecranoBku u daxtopuan. Yucino coderanuil. TpeyroibHHK
[Mackansa. ®opmyna 6unoma HeroToHa.

bunapHbIi cay4aiiHbIN ONBIT (MCHIBITaHUE), ycex U Heyaada. HezaBucumelie ucneitanus. Cepusi HE3aBUCUMBIX
UCIBbITaHUM 10 niepBoro ycnexa. Cepust He3aBUCUMBIX UCTIbITaHUNA bepHysum.

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



TOM quciic, TCOMCTPHUICCKOC u OMHOMHUAIILHOE.



11 knacc

YUucnoBble XapaKTEpUCTUKHU CIyYalHBIX BEIWYUH: MATEMaTHYECKOE OXHUAAHUE, AUCHEPCUS U CTaHAAPTHOE
OTKJIOHEeHME. [IpuMepsl IpUMEHEHUT MAaTEMAaTUYECKOTO OXKUAAHUA, B TOM YHCIIE B 3a/a4ax U3 IOBCEIHEBHOU
KHU3HU. Marematuyeckoe OXuJaHWe OWHApHOW Cily4yaiflHON BenMuyuHBI. MaremMaTHYecKoe OXHIAHHE CYMMBI
CIlydyaliHBIX BEIMYMH. MaTeMaTHuecKoe OXUAAHWE M JUCIEPCHS T'€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacrpeeneHui.

3akoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u oOuiecTBe. BbIOOpOUHBIH METOX HCCIeIOBAHHM.
[TpuMeprl HENPEPBIBHBIX CIIy4alHbIX BeIUM4MH. [IoHATHE O MIIIOTHOCTH pacnpenesieHus. 3aJa4un, IPUBOJAIINE K
HOpMAaJIbHOMY pacrnpezeseHuto. [IoHsaTre 0 HOpMaIbHOM PacIpEIEeIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaace

Ne  [anmeHoBaHUME pa3iesioB U TEM KommnuectBo yacoB| Jlara | Buabl nesareabHOCTH Bunst ONEKTPOHHBI

porpamMMmbl Beer| kouTp| npaxT KOHTPOJI | € pecypchl
0 |pab. |pabd. A

Pazgen 1. IIpencraBiieHue JaHHBIX M ONIUCATEIbHASI CTATUCTHKA — 4 Yyaca

1.1. | IlpencraBnenue JTAHHBIX 1 HU3Baekary  uHpopMamuo w3 TAOIMIl W JUArpamm, https://ww
MOMOIIBIO TaOJIHIl U AUarpamMm UCNOJIb30BATh TAaONMMIBI M JHAarpaMMbl Ui TIPEACTaBICHUS w.yaklass.ru

1.2. | Cpennee apudpmernyeckoe,| 1 CTATHCTHHCCKUX NAHHDIX. https://ww
MeIHaHa HaxoauTh onucarenbHble XapaKTEPUCTHKU JTaHHBIX. o w.yaklass.ru

13. | Hambonemee m mamvensmred 1 BbiiBUraTh, KPUTHKOBATH THNOTE3bI O XapaKTepe CIyqalHOH https://ww
3HAUCHWS, pa3Max, IHCIIEPCHS, M3MEHYHMBOCTH H OTIPEACISIOMUX e€ pakTopax w.yaklass.ru
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB

1.4. | IIpakTrueckas padora 1 1 [Mpakrtuu https://ww
«[IpencraBnenne  JaHHBIX U eckas  \w.yaklass.ru
omnucaTeNbHasi CTATUCTUKAY pabora;

Hroro no pazneny 4

Pazgen 2. Cayuaiinble oNBITHI M CJIy4YaiiHbIe COOBITHS, ONBITHI ¢ PABHOBO3MOKHBIMH 3J1eMeHTAPHBIMH HCX0AaMH — 3 yaca

2.1. | Cnyuaiinbie HKCHEepUMEHTHI | 1 Bbiiessite Ha mpuMepax ciydaiiHble COOBITHUSL B OINMCaHHOM https://ww
(OTIBITHI) u ClTy4JaiiHbIC CITy4aiiHOM OTIBITE. w.yaklass.ru
COOBITHSL. DneMeHTapHbIe ®opMyIMpPOBATH YCIOBUS IPOBEACHUS CIYyYaifHOTO OMBITA.

COOBITHS (MCXOJIbI) Haxoauth BeposSTHOCTU COOBITHUI B OMNBITaX C PABHOBO3MOXKHBIMY]

2.2. | BeposiTHOCTB cnyvaiinor 1 UCXO/IaMHU. https://ww
coObITusi. BepositTHoCTH COOBITHI MopneaupoBaTh ONBITBI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMY w.yaklass.ru
ONbITaX C  PaBHOBO3MOXKHBIM HCXO0/IaMU B XOJIe IPAKTUYECKOM paboThI
AIIEMEHTAPHBIMH COOBITHSIMH.

2.3. [Ipaktuyeckas padora «Cnyuaiins| 1 1 [TpakTiue https://ww
ONBITHI W CIy4allHbIe COOBITH CcKast w.yaklass.ru
OMBITBI  C  PaBHOBO3MOXHBIM pabota
HIIEMEHTAPHBIMH UCXOJIAMI»

Hroro no pazneny 3

Pa3nen 3. Onepaunu Hax cOOBITUAMM, CI0KEeHUE BeposiTHOCTel — 3 yaca

3.1. | Onepauuu Hax COOBITUAMMU: 1 Hcnoan3oBaTrh auarpamMmbl Jiliepa U CIIOBECHOE OIHMCAHUE https://ww

nepeceyeHue, 00bEeTMHEHNE COOBITHI 11 (QOPMYIUPOBKH U U300paKeHHs OOBETUHEHHUS U w.yaklass.ru




CO6BITI/II71, IIPOTHBOIIOJIOXHBIC

repecevyeHust COObITUI

COOBITHSA

Pemate 3amauym  Cc UCHOJB30BaHUEM (POPMYINBI  CIOXKCHHS

3.2. | Jluarpammsbl Diinepa 1 BEPOSITHOCTEH https://ww
3.3. | ®opmyna cioxxenus| 1 w.yaklass.ru
BEPOSTHOCTEH
Hroro mno pazneny: 3
Pa3znen 4. YciioBHasi BEpOSITHOCTD, /IEPEBO CIYyYaifHOT0 onbITa, (POPMYJIa MOJTHOI BEPOSATHOCTH W HE3aBHCHMOCTh COOBITHIl — 6 4acoB
4.1. | YcnoBHast BEPOSITHOCTh 1 Pemath 3a1aun Ha HaXOXKJECHHUE BEPOATHOCTEH COOBITHI, B TOM https://ww
YHCJIe YCIOBHBIX C TOMOIIBIO IEPEBA CIYYaHOTO OIBITA. w.yaklass.ru
4.2. | YMHOKEHHE BEPOSTHOCTEH 1 OnpeneiassiTh HE3aBUCUMOCTh COOBITUH 1O  GopMysie H IO https://ww
OpraHu3aIfK CIIy4aifHOTO OIBITa w.yaklass.ru
4.3. | lepeBo ciyyaitaoro| 1 https://ww
IKCTIEPUMEHTA w.yaklass.ru
4.4. | Dopmyina moaHON BeposTHOCTH | 1 https://ww
w.yaklass.ru
4.5. | HezaBrcumbie COOBITHS 1
4.6. | [Ipaktuyeckas paboral 1 [Ipakt
«YCIIOBHAsI BEPOSITHOCTb, JCPEBO MyYecKa
CIy4yallHOTO oOmbITa, (opMyIal b
TIOJTHOM BEPOSTHOCTH u pabora
HE3aBHCUMOCTb COOBITUI
Hroro mo pazneny: 6
Pa3zgen 5. DieMeHTHI KOMOMHATOPUKH — 4 Yaca
5.1. | KomGunaropHoe npasuio| 1 M cnosb30BaTh MPaBUIIO0 YMHOXKEHUS [Tl IEPEUUCICHHS COOBITUH B https://ww
YMHOXKEHHUSI. CITy4aifHOM OTIBITE. w.yaklass.ru
5.2. | [lepecranoBku u (akTopuan 1 Ilosb3oBaTbest  Gopmynoit u  TpeyroiabHuKOM [lackams s https://ww
OTIpEIeJICHUS YHCIla 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 CI10XHBIE SKCIIEPUMEHTHI Ha OTJICTbHBIC UCTIBITAHUS. https://ww
(McmpITaHME), YCIEX M HEyaada OcBauBaTh NOHATHS. HCIBITAHWE, CEpUS  HE3aBUCHMBIX] w.yaklass.ru




WCIIBITAaHUM.

6.2. | HezaBucumsie ucnblTanus. | 1 IIpuBoAUTH NPpUMePHI CEPUil HE3aBUCUMBIX UCTIBITAHUH. https://ww
Cepust HE3aBUCHUMBIX HCIIBITAHUI PemiaTh 3a7a4uM Ha TOUCK BEPOSTHOCTEH COOBITUH B CEpUH w.yaklass.ru
no mepsoro ycmexa. Cepust UCTBITAHUN JI0 TEpPBOrO YyClexa M B CEPHSIX HCIBITAHUN
HE3aBUCHMBIX UCIIBITAHUIT beprymm.
beprymn. N3yuyars B Xoe MpakTH4eCKOH padoThI C HCIOJb30BaHUEM

6.3. | [IpakTuueckas pabota ol 1 JIEKTPOHHBIX  TAOJMII BEPOSTHOCTH COOBITUH B  CEpHSX [paxtuy https://ww
UCTIOJIb30BAHUEM  DJICKTPOHHBIX 1 HE3aBUCHMBIX UCTIBITAHUI eckas  (w.yaklass.ru
tabmuy  mo  teme:  «Cepun pabora;
TI0CJICIOBATENIbHBIX MCIIBITAHUI

Hroro mno pazneny: 3

Paznen 7. Cayuaiinbie BeJIMYHHBI U pacnpeaeaeHus — 6 yacon
7.1 | Cnydaiinasi BelTU4nHA 1 OcBauBaTh TOHSITHS. ClydYaiiHas BeJIIMYMHA, paclpeIecHuE, https://ww
7.2 | Pactpenenenue sepostHocTelt | 1 TaOJIHIIa pacTpeICIICHHS, TarpaMMa pacipeesICHusl. w.yaklass.ru
I[IpuBoauTs, NpHUMeEPbl  pacupeAcieHWid, B  TOM  YHUCI
7.3 | Jlmarpamma pacripeaciicHus 1
rCOMETPHUUCCKOT0 U OMHOMHAIILHOTO.

7.4 | Cymma 1 npoussesenne 1 CpaBHMBATDb PACTIPE/ICIICHUS CITyYaiHBIX BETMYHH https://ww
CITy4aiiHbIX BEJIUYHH HaxoauTh 3Ha4eHUS] CyMMbI U TIPOU3BEACHUS CITyJaHbIX BEIUYHH. w.yaklass.ru

7.5 | Ilpumeps! pacnpezeneHuii, B Tom 2 CTpouth M Ppacno3HaBaThb 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 [ToBTOPATH U3YyYCHHOE 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 KOMOHMHATOpUKH,| 1 https://ww
CepUH HE3aBHCUMBIX HCIIBITAHUI w.yaklass.ru

8.5 | UroroBas xoHTponbHas padora |1 |1 KOHTD.

paborta
Hroro no paszgeny: 5 1

OBILEE KOJIMYECTBO YACOB 34 |1 4




11 kaace

Ne  |HaumenoBanwue paznenoB u teM |[KommuectBo yacoB |/lata  (Buael nestenbHOCTH Bupl, DIEKTPOHHBI
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
pacnipefieneHus
Wroro no pazneny 4
Pa3nen 2. MaTemaTu4eckoe 0KUJAaHUe CIIYy4YaliHON BeJITMUMHBI — 4 yaca
2.1. [[Ipumepsi npuMeHeHwus|1 OcBauBaTh MOHITHE MATEMATUUECKOTO OXKUIaHHUSI. https://ww
MaTeMaTHUYECKOTO OKUTAHHUS [IpuBOIUTH u o0cyx1aTh PUMEPBI PUMEHEHUS] w.yaklass.ru
(cTpaxoBaHue, J0TEPES]). MaTeMaTUYeCKOro  OXXKUJAHUS. BBIUKCIATE MaTeMaTHYECKOE
2.2. |Marematnyeckoe  oxuma"ue |1 OXKHTaHUE. https://ww
CYMMBI CIIy4alHBIX BEIMYUH Mcnonp30BaTh IOHATHE MAaTEMATHYECKOrO OXHUAAHUS M €ro w.yaklass.ru
2.3. |Maremaruueckoe  OXujaaHue |2 CBOMCTBA TNpHM pemeHnH 3anad. HaxoauTe 10 M3BECTHBIM [[Tpaktmuec |Nttps://ww
reOMETPHUECKOTO " q)OpM}’J'IaM MAaTEMATU4YCCKOC OXHUIAHHUC CYMMBI CJ'Iy‘IElﬁHLIX Kaﬂpa60Ta W_yak]aSS.ru
GHHOMUAILHOLO BenM4MH. HaXxoauTh Mo M3BECTHBIM (GopMylaM MaTeMaTUYECKUE
pacnpeneeHui OKMJIaHUSI CITy4alHBIX BEIWYUH, MMEIOUIUX T€OMETPUYECKOE U
OMHOMUATBHOE paCIpe/IeICHHUS
Wroro no pazneny 4
Paznen 3. [lucnepcusi M cTaHAAPTHOE OTKJIOHEHHUE CJIY4YaiiHOI BeJHYHHBI — 4 yaca
3.2. |/lucnepcur TEOMETPHUYECKOro W2 OcBauBaTh TMOHSTHS: JHUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE https://ww
OMHOMHUAILHOTO pacpe/IeNIeHusI. CIIy4aifHOUM BenWYnHBIL. HaX0IUTh TUCTIEPCHIO TT0 paCTIPEIEICHUIO w.yaklass.ru
3.3. |[IpakTuueckas pabota c|l 1 [TpakTn https://ww
WCTIONIb30BAaHUEM  DJIEKTPOHHBIX qecKast w.yaklass.ru
Tabnui, mo Teme: «Jlucmepcus u pabota
CTaHJapTHOE OTKJIOHEHHE

CIIy4aitHON BEJTMYMHbBD)

Wroro no pasupeny:

4

Pasgen 4. 3aKoH 00JbIINX YKcea — 3 yaca




4.1. |3akoH GONBIINX YUCET 1 3HAaKOMHUTBCS  C  BBIOOPOYHBIM  METOJAOM  HCCIICIOBaHHMS https://ww
COBOKYITHOCTH JTaHHBIX. w.yaklass.ru
4.2. |BbIOOpOYHBIi Meroz(l M3yyaTh B XO0/€ MPaKTUYECKOW pPabOThl C HUCIOJIb30BAHUEM https://ww
WCCIIeJOBAaHMH HIICKTPOHHBIX TAOJNUI] MPUMEHEHHE BBIOOPOYHOIO METOja w.yaklass.ru
4.6. |[IpakTuueckas pabota c|l 1ICCJIC/IOBAHMS [Mpaktu  |https://ww
WCTIOJIb30BAHUEM  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 TOHATHSA: HENPEpbIBHAs  CilydaiiHas BelWYMHA, https://ww
Clly4alHbIX  BeNUYMH. DyHKIH HEMPEePBIBHOE paciipeieiieHue, PYHKIHS TNIOTHOCTH BEPOSTHOCTH. w.yaklass.ru
[UIOTHOCTH PACIpPEICTICHUSL. [TpUBOIUTH MPUMEPBI HETTPEPHIBHBIX CIyYalHBIX BETUYHH.
5.2. |PaBHOMepHOe pacnpenenenue |1 HaxoauTb BEpOSTHOCTH COOBITUI 1O TaHHON (yHKIMK IJIOTHOCTH,) 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 MOHATHS: HOPMAJIbHOE pacipe/eieHue. https://ww
HOPMAaJBHOMY  PacIpeeNICHHUIO. BbI1e/STh 110 ONMCAHMIO CITydaiiHble BEJTHMUWHBI, pacIpe/IeIEHHbIC w.yaklass.ru
DyHKIHS TUIOTHOCTH U CBOWMCTBA 0 HOPMAJIbHOMY 3aKOHy. [IpUBOAMTH TpUMEpHI  3ajad,
HOPMAJILHOTO PACIPE/ICIICHHSI MPUBOASIIMX K HOPMAJIBHOMY pachpeneieHuto. Haxoauth
6.2. |[[IpakTudeckas pabora c|l 1 YHCIIOBBIC XAPAKTEPUCTUKH HOPMAIBHOTO PACIPEICICHHS  TI0 https://ww
WCIIOJIb30BAHUEM  DJIEKTPOHHBIX M3BECTHBIM  (opMmynam. Pemare  3aaaud, CBS3aHHBIE C w.yaklass.ru
tabmuiy mo teme: «HopmansHOe MPUMCHEHHEM CBOWCTB HOPMAJILHOTO pACIpE/ICICHH, B TOM
pacnpeieneHus» YKCJIC 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 CUCTEMY 3HAHHUI https://ww
MOMOIIIO TAOJIUIL U IUArPaMM w.yaklass.r u
7.2 |OnmcaTenbHasi CTATUCTHKA 2 https://ww
w.yaklass.ru
7.3 |OmpITBl € PaBHOBO3MOXKHBIMH|2 https://ww
DIIEMEHTAPHBIMHU COOBITHSIMU w.yaklass.ru
7.4 |BbluncieHue BEPOSATHOCTE3 https://ww
COOBITHIT ¢ TPUMEHCHHEM (POPMYIT w.yaklass.ru
rpaduIecKux METO/1Q




(KoopAaWHATHAsT 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 INIAHUPOBAHME, 10 kiacc

Ne
n/m

mara

Tema ypoka

T1J1aH

[paxt

HpeIICTaBJIeHI/Ie JAHHBIX U ONMUcCaTeJIbHasA CTATUCTUKA — 4 gyaca

1. [IpencraBienne 1aHHBIX C TOMOUIBIO TAOIUI] U JUArpaMMm

2. Cpennee apudmMernueckoe, MmeuaHa

3. Haubonbinee 1 HauMeHblllee 3HAUCHUS, pa3Max, TUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

4. [TpakTnueckas pabora mo teme «lIpeacraBieHue NaHHBIX M ONUCATENbHAs]

CTaTUCTHUKaA»

CiryqaiiHble ONBITHI H CIy4ailH

bl¢ COﬁLITI/ISI, ONBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMECHTAPHBIMHA HCXO0JAaMHU

— 3 yaca

5. CrnyualiHple  DKCIEpPUMEHTHI  (OMBITBI) M ClOy4ailHble  COOBITHSL.
JjIeMEeHTapHble COOBITUS (MCXO/bI)

6. BepositHoCTh cityuaiiHOro coObiTHs. BeposiTHOCTH COOBITHII B ONbITaxX C
[PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMU

7. [IpakTuueckast pabora no teme «CiydaliHble ONBITHI U CIlydallHbIE
COOBITHS, OTBITHI C PABHOBO3MOYKHBIMU JIEMEHTAPHBIMHU UCXO 1AM

Onepanumn HaJ cOOBITHAMM, CJI0KeHHE BEePOSITHOCTeH — 3 yaca

8. Onepanuu  HaJx  COOBITUSAMHU: IepeceueHue, OObeAMHEHHE COOBITH
POTHBOMOJIOKHBIE COOBITHS

0. Junarpammsl Diiepa

10. Dopmysa CI0KEHUST BEPOSTHOCTEN

YciaoBHAsE BepOSITHOCTH, JiepeBO CJAY4YailHOro onbiTa, ¢opMyja TMOJHOH BepPOATHOCTH U

HEe3aBHUCHUMOCTEL COOBLITHII — 6 YacoB

11. YcnoBHas BEPOSTHOCTh

12. YMHOKEHUE BEPOSTHOCTEN

13. JlepeBo ciyyailHOro 3KcrepuMeHTa

14. dopMyna NMOJIHONW BEPOSATHOCTH

15. HesaBucumbie coObITHS

16. [TpakTuueckas pabora «YCIOBHAs BEPOATHOCTH, JCPEBO CIIYy4alHOTO




|OHBITa, (dhopMyIa MOTHON BEPOSATHOCTH 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 ciy4aliHbIi ONBIT (MCOBITAHUE), YCIIEX U HeyAauya

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

23. [IpakTryeckas pabota 1o reme: «Cepuu Mocae10BaTeIbHbIX UCIBITAHUN

CaydaiiHble BeJINUMHBI M pacnipeejieHust — 6 4acoB

24. CrnyuaiiHas BelM4YMHA

25. Pacnipenenenre BeposTHOCTEH

26. Jlnarpamma pacnpeneneHus

217. CymMma U npou3BeJIeHUE CIIy9aliHbIX BEIHYUH

28. [Ipumeps! pacnpenenenuit

29. ['eomerpuueckoe 1OMHOMUAIILHOE PACTIPEIEICHIE

O0001IeHNE H CHCT

eMaTu3anus

3HAHMH — 5 yacoB

30. OrmnucaTeabHas CTATUCTHKA

31. Ciy4aliHbIe OIBITHI M BEPOSITHOCTH CITYYalHBIX COOBITHI

32. Onepanuu HaJ COOBITUIMU

33 Hmozoean konmponvnas paboma

34 DJeMeHThl KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX MCITBITAHHIM

MOYPOYHOE IUVIAHUPOBAHME, 11 kiacc

Ne
n/n

JaTa

Tema ypoka

I1J1aH

baxt

IloBTOpEeHuE, 00001IeHHE M CHCTEMATH3AIMA 3HAHUH — 4 yaca

1.

CiyyaliHbI€ OTIBITHI

2.

CrnyyaiiHbple BEpOSITHOCTH CITy4alHbBIX COOBITHIA




3.

Cepuu HE3aBUCUMBIX UCTIBITAHUIN

4.

CrnyyaliHble BEIMUMHBI U pacpeeeHUs

MaTeMaTH4YeCKOe O:KUIAHUE CJI

YaiiHOM BeJIHYNHEI — 4 yaca

5.

notepes)
6. Matemarudeckoe 0OKUJaHHE CYyMMBbI CITy4alHBIX BEJIMYUH
7. MaremaTnuecKkoe 0KHUJAaHNE FEOMETPUYECKOTO paclpeesICHuUs
8. Matematuyeckoe 0kuJlaHie OMHOMHUAIBHOTO pacpeIeICHUs

I[ncnepcml U CTAHIAPTHOEC OTKJIOHCHHUE cnyqanﬂon BeJIMYNHBI — 4 yaca

0. Jlucniepcusi, cTaHAapTHOE OTKJIIOHEHUE CITy4ailHOW BEJIMYMHbI

10. Jlucriepcust reoMeTpUYecKOro pacupeesIeHHsI

11. Jlucnepcust GMHOMHAJIBHOTO paclpe/iesIeHus

12. [lpaktuyeckas pabora mo Teme: «/lucnepcus W cTaHgapTHOE

OTKJIOHCHHE CITYYaitHON BETMYMUHbBD)

3aK0H 00JLIINX YHCceJ — 3 yaca

13. 3aKoH OOIBIINX YUCEIT
14. Br10opouHbIif METO HCCIIeJOBaHUM
15. [TpakTrueckas pabota o reme: «3aKOH OOIBIINUX YUCEID»

HenpepbiBHbBIE ci1yuaiiHble BeJTHYUHBI (pacnpeaesieHus) — 2 yaca

16. [Ipumepsl HeNpephIBHBIX CIIy4alHBIX BeIWYUH. DYHKIMS IJIOTHOCTHU
pacnpeseneHus
17. PaBHOMEpHOE pacripeiesieHre U €ro CBOMCTBA

HopMmaJjibHoe pacnipenenenue — 2 yaca

18.

@DyHKIMA INIOTHOCTH M CBOWCTBA HOPMAJIBHOT'O PACIIPEECIICHUS

19.

ITpakTuyeckas pabora o teme: «HopmanabHOe pacnpeenaeHus»

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 pPaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU

24. Brruncnenue BeposTHOCTEH cOOBITHI C TPUMEHEHHEM (HOpMYIT
25. Brruncnenue BeposiTHOCTEN cOOBITUH TpaduiecKM METOA0OM

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




26. Beruncienre BepoOSTHOCTEH COOBITUA C TPUMEHEHHEM KOOPIWHATHOM|
[IpsIMOY, JiepeBa, JuarpamMmmsl Jilsiepa)

217. CrnyuailiHble BeIMUUHBI U pacpeieIeHUs

28. MareMaTHuecKoe 0XKHJIaHHE CITy4aitHON BETHUHHBI

29. IlepecTanoBku u QaxTopuai

30. Yucno couerannii. Tpeyronpuuk [lackasns

31. ®opmyna 6mHomMa HerotoHna

32. Orneparuy HaJ COOBITUAMHU

33 Hmozosas konmpoavHas paboma

34 Pe3ynbpTaTsl KOHTPOJIBHOM pabOTHI




YUYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. Mopakosuu A.I'., CemenoB I1.B. MaTtemaTuka: anredpa v Hayajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u Hayasga
MaTeMatuyeckoro aHanmza. 10 kimacc. YueOHuk a1 0011eo0pa3oBaTesibHbIX Opranu3aiuii (0a30BbIid U yriyOJIEHHBI YPOBHH)
B 2 u.MHemo3una 2020 r.
MareMatuka: anredpa U Hayajga MaTeMaTHYECKOTo aHainu3a, reomerpusi. ['eomerpus. 10-11 kmaccesl: yueO. s o6mieoOpa3oBar.
opraHu3anmii: 60a30BbIi 1 yrayoaeHHb ypoBHH. JI.C. AtanacsH u np. M.: [Ipocsemienue, 2020
11 xmacc: Mopakosuu A.I'., Cemenon I1.B. Marematuka: anrebpa u Hauajga MaTEeMaTHYECKOTO aHAIN3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro ananusa. 11 kmacc. YueObHuk nms oOrieoOpa3oBaTeibHbIX OpraHu3anuii (0a30BbIi M yriTyOJeHHBIH
ypoBHH) B 2 u.MHemo3una 2020 r.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
1. Mopakosuu A.T'., CemenoB I1.B. MaTtemaTuka: anredpa v Hayajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Ainredpa U Havasa
MaremaTudeckoro aHanmsa. 10 kmacc. YdeOHHK i 001eo0pa3oBaTeIbHbIX OpraHu3anuil (6a30BbIN M yIIIyOJIE€HHBIH YPOBHH)
B 2 y.Muemo3una 2020 r.
Marematuka: anredpa u Hayajga MaTeMaTHYECKOTo aHainu3a, reomerpusi. ['eomerpus. 10-11 kmaccol: yue6. s o6mieo0pa3oBar.
Opranuzanuii: 6a30Bblil 1 yriyosnennsiit ypoBuu. JI.C. Atanacsia u ap. M.: Ilpocsemenue, 2020
11 xmacc: MopakoBuu A.I'., CemenoB I1.B. Maremartuka: anrebpa u Hauaisa MaTeMaTHYECKOTO aHaN3a, reoMeTpus. Anredpa u
Hayaja MareMaTHdeckoro aHaiausa. 11 kimacc. YueOHHMK Ju1s 001meo0pa3oBaTebHBIX OopraHu3anuii (0a30BbIA U YIITyOJIEeHHBIN
ypoBHH) B 2 u.MHemo3una 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://resh.edu.ru/about

2. https:/Hipi.ru/

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

4. https://uchi.ru/

5. https://myschool.edu.ru
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