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Y4eOHBbIA KypC «AJredpa»
MOSICHUTEJIbHASI 3ATIMCKA

AnreOpa sIBIII€TCS OJTHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIET0 0Opa3OBaHUS:
OHa 00OecleynBaeT M3y4YEHHE IPYIMX AMCLHUIUIMH, KaK €CTECTBEHHO-HAyYHOro, TaK U
TYMaHUTApHOTO LIUKIIOB, €€ OCBOEHHE HEOOXOAUMO /ISl MPOJOKEHHUSI 00pa30BaHMs U B
MOBCEJHEBHOW >KM3HM. Pa3zButue y oOyyarommxcs Hay4yHBIX [MPEACTABICHUNA O
MPOUCXOXKICHUM M CYIIHOCTH ajiredpanueckux aOCTpakiuii, crmoco0e OTpaxeHUs
MaTeMaTHYEeCKON HAyKOW SBJICHUN M TMPOIECCOB B MPHUPOJAE M OOMLIECTBE, pPOJIHU
MaTEMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM MO3HAHUM M B MPAKTHUKE CIIOCOOCTBYET
(GbOpMUPOBaHUIO HAYyYHOT'O MHUPOBO33PEHUSI U KAYECTB MBINUICHHUS, HEOOXOIUMBIX IS
ajanTalMd B COBPEMEHHOM LU(poBoM obmiecTBe. M3yuenue anreOpbl oOecreurBaeT
pa3BUTHE YMEHHUs HaOII0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIIJIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUSL W BBIBOJBI, (opmynupoBath yTBepxkaeHus. OcBOeHHE Kypca aireOpsl
o0OecreynBaeT pa3BUTHE JIOTMUECKOI'O MBILIUICHUS OOYYalOIIMXCSA: OHU HCIONb3YIOT
JNEAYKTUBHbIE W UWHAYKTHBHBIE pacCyXIeHus, oO00OlIeHne U KOHKPETH3ALUIO,
abctparupoBanue u aHanoruro. OOydeHue anredpe mpeanoiaraeT 3HaYUTENbHBIA 00BEM
CaMOCTOSITEIbHON JAESITENIbHOCTH 00YYaroUIuXcs, MO3TOMY CaMOCTOSITEIbHOE pPEIEHUE
3a/1a4 SBJSIETCS peann3aluueil AesiTeIbHOCTHOTO MPUHIUIIA O0yUEHHS.

B crpykType mporpamMmbl ydeOHOTO Kypca «Auredpa» I OCHOBHOTO OOIIEro
o0pa30oBaHUsT OCHOBHOEC MECTO 3aHUMAIOT COICPKATEIBHO-METOJAMYECKAE JIMHUU:
«Yucna v BRIYUCICHUSY, «ANTeOpandecKue BRIPAKESHUS», « Y PaBHCHHUS U HEPABEHCTBAY,
«Dynknuny. Kaxgas w3 3THX coaepKaTeIbHO-METOIUYCCKUX JIMHUM pa3BHBacTCS Ha
NPOTSHKEHUU TPEX JIET M3y4YEHUsS Kypca, B3aWMMOJCHCTBYS C APYTHMMH €ro JUHUSAMU. B
X0JIe M3y4eHUs Y4eOHOTro Kypca OOydaromUMCs TPUXOJIUTCS JIOTHUSCKH PACCYXIATh,
HCIIOTh30BaTh TEOPETHKO-MHOKECTBEHHBI S3BIK. B CBS3M ¢ 3THM B MpOTrpaMMmy
y4eOHOT0 Kypca «ANreOpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEJACTaBICHHBIE BO
BCEX OCHOBHBIX pa3Jeliax MaTeMaTHYeCKOro O0Opa3oBaHHWs W  CIIOCOOCTBYIOIINE
OBJQJICHUIO OOYYaIOIIMMHKCS OCHOB YHHBEPCAJIBHOTO MaTEMaTHYECKOrO  s3BIKA.
ConepxaTelbHOW U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOro Kypca «ANredpa» sSBISETCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne TUHUM «Yuciaa ¥ BBIUUCICHUS» CIIYKUT OCHOBOMW IS JTaJIbHEHIIIEro
HU3y4eHUs MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYArONIUXCS JIOTHYECKOTO
MBIIICHUS, (OPMUPOBAHHUIO YMEHHsI T[OJB30BAThCA  AJITOPUTMaMM, a TaKkKe
NPHOOPETEHUI0 TPAKTUYECKHMX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHOW >KH3HHU.
Pa3BuTne MOHATHS O 4YHCIIe HA YpOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs CBS3aHO C
palMoOHAIBLHBIMU W HUPPAlMOHATBHBIMU YHCIaMH, (HOPMUPOBAHUEM MPEICTABICHUA O
JICUCTBUTEIBHOM YHCJIE€. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUU OTHECEHO K CPEHEMY
o01iemMy 00pa3oBaHUIO.

Conepxanue JByX anreOpandecKux JHUHUN — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHeHHS M HEPaBEHCTBa» CHOCOOCTBYeT (OpMHpPOBaHHIO Yy OOydarommxcs
MaTeMaTHYEeCKOro anmnapara, HeoOX0IUMOTO JIJIsl PELICHHS 33/1a4 MaTeMaTHKU, CMEKHBIX
NpeIMeTOB M MNPaKTHUKO-OPHUEHTHPOBAHHBIX 3agady. Ha ypoBHe OCHOBHOro oOmiero
oOpa3oBaHusi y4yeOHBIM MaTepuasn TpyNIUPYeTCs BOKPYT PallMOHAJIbHBIX BbIPAKEHUMU.
AnreOpa JE€MOHCTPUPYET 3HAYEHHE MAaTEMaTHKUM KakK s3blKa JJIs  [OCTPOEHUS
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MaTeMaTUYECKUX MOJEIEH, ONUCaHUs IIPOLIECCOB U SIBIIEHUN peaJIbHOro Mupa. B 3agaun
oOyueHus anreOpe BXOAST TakKe AajibHeIee pa3sBUTHE aJTOPUTMUYECKOIO MBIIIUIEHNUS,
HEOOXOJIMMOT0, B YAaCTHOCTH, MJII OCBOEHUSA Kypca HH(POPMATUKH, U OBJIAJECHUE
HaBbIKAMU JEAYKTHBHBIX paccyxneHuil. IIpeoOpa3oBaHue CHUMBOJIBHBIX (opM
CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPYECTBY.

Conepxxkanrie (yHKIHMOHAIBHO-TPAPUUYECKON JIMHUM HAICJICHO Ha TOJy4eHHUE
oOydJaImuUMHCS 3HAHUM O (QYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKOW MOJAENU s
OMHMCAHMUSI M HCCIEAOBAHUS Pa3HOOOpa3HBIX IMPOILIECCOB U SBJICHUN B NpUpOJE U
obmectBe. M3yueHne Marepuana CHOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIUXCS YMEHHS
UCIIOJIb30BaTh Pa3JIMYHbBIC BBIPA3UTEIBHBIC CPENICTBA SI3bIKA MATEMATHUKUA — CIIOBECHBIC,
CUMBOJIMYECKHE, Tpadrueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUNA O POIIU
MaTEMaTUK{ B PA3BUTHH IUBWIN3AINHA U KYJIbTYPHI.

CoryacHo yuyeOHOMY TUTaHy B 7-9 Kiaccax mM3ydaeTcsl y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CJEAYIOLIME OCHOBHBIE pasjieibl coaepkaHus: «Yucna u
BBIYUCIICHUS», «ANTeOpandecKue BBIPAKCHUS», «YPAaBHEHHS U  HEPaBEHCTBa,
«DYHKIUW.

Ha m3ydenne yueOHOTO Kypca «Anredbpay» orBoautcs 306 gacos: B 7 kimacce — 102
yaca (3 gaca B Hemento0), B 8 kimacce — 102 gaca (3 gaca B Hemenmo), B 9 kimacce — 102 gaca
(3 yaca B HenENIO).

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJIbTaThbl OCBOEHUSI MPOrpaMMbl yueOHOro Kypca «Auredpay
XapaKTepU3YITCA:

1) maTpHOTHYECKOE BOCIIUTAHNE:

MPOSABJICHUEM HMHTEPECA K MPOIUIOMY M HACTOSAIIEMY POCCHUCKOM MAaTEMAaTHKH,
LIECHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHUSIM POCCHUMCKHUX MATEMATUKOB U POCCHUMCKOMN
MaTeMaTUYE€CKOM IIKOJIbI, K HMCIOJIB30BAHUIO ATUX JOCTHKEHUM B JPYrUX HaykKax H
NPUKIAIHBIX chepax;

2) rpaKIaHCKoe W TyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 0053aHHOCTEH rpaKAaHWHA M peau3alliu ero Mpas,
NpPEJCTaBICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS  Pa3TUYHBIX
CTPYKTYD, SIBICHUH, MPOLEyp TPaXAaHCKOro 001IecTBa (HanpuMep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIECHHUIO H3TUYECKUX NpoOJieM, CBA3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAIBHO-ITUYECKUX
IIPUHIUIIOB B IEATEIBHOCTH Y4EHOIO;

3) Tpya0BOE BOCTIMTAHME:

YCTaHOBKOﬁ Ha  aKTHUBHOC ydacCTue B pCHICHUU MPAaKTUYCCKUX 3agad
MaTEeMaTHYE€CKOU HaIIpaBJICHHOCTH, OCO3HAaHHECM Ba’)XKHOCTHU MaAaTCMaTHYCCKOI'O
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o0pa3oBaHUs Ha MPOTSHKEHUM BCEH JKU3HM Ui YCHENHOH mnpodeccuoHaIbHON
NESTeIbHOCTH W pa3BUTHEM HEOOXOAMMBIX YMEHHUI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHAMBUAYAIbHOW TPACKTOPUM OOpa30BaHMUS W KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHHE:

CITOCOOHOCTBIO K OMOIHOHAJIbBHOMY u OCTCTUYCCKOMY BOCIIPpHUATHUIO
MAaTCMAaTHYCCKHUX O6’beKTOB, 3aJa4, peIlIeHPIﬁ, paccyxcz[eHHﬁ, YMCHHUIO BHICTH
MAaTCMAaTHYCCKUC 3aKOHOMCPHOCTHU B HCKYCCTBC,

5) MEHHOCTH HAYYHOI'O IIO3HAHUS

OpHUEHTALUEH B JCATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEpPHOCTSX pa3BUTHsS YEJIOBEKa, MPHUPOAbI U  OOIIECTBa,
NOHMMAaHUEM MaTeMaTHYEeCKOW HayKH Kak cepbl YeTOBEYECKON AESITENbHOCTH, 3TAlOB
€€ pa3BUTUSA M 3HAYMMOCTH JUIsl pPa3BUTUSA ILUBHJIM3AIUU, OBJAJICHHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4eCKOM KyJIbTYpOM KaKk CpEACTBOM IIO3HAHHUS MHpa,
OBJIAJICHUEM IIPOCTEUILIMMU HaBBIKAMU MCCIIEI0BATEIBCKOMN NEATEIBHOCTY;

6) pusuueckoe BocnuTaHWe, (OPMHPOBAHHE KYJAbTYPbI 310POBbSI M
IMOUMOHAJIBLHOIO 0J1aronoy4usi:

TOTOBHOCTBIO NIPUMEHSTh MaTeMaTHUUECKHE 3HAHUS B MHTEpPECcax CBOETO 3/I0pPOBbS,
BEJICHUSI 370pOBOr0 00pasza KU3HU (30POBOE MHUTAHHE, COATAHCUPOBAHHBIA PEKUM
3aHATHUI U OTIbIXA, perysipHas (u3nueckas akTUBHOCTH), COPMUPOBAHHOCTHIO HABBIKA
pedraexcun, MpU3HAHWEM CBOEro IMpaBa Ha OMIMOKY M TaKoro >Ke IpaBa JpPYyroro
YeJI0BEKa;

7) 3K0JI0rNYeCcKoe BOCIIMTAHHE:

OpUEHTAIMell Ha NPUMEHEHHUE MATEMaTHYECKUX 3HAHUW JUIsl pelIeHUs 3a1ad B
00J1aCTH COXPAHHOCTH OKPYKaloIlIeld Cpebl, MJIAHUPOBAHUS TOCTYMKOB M OIIEHKH HX
BO3MOKHBIX TOCJEACTBUNA JUIsI OKpPYXKAIOWIed Cpeapl, OCO3HAaHUEM TJI00aJbHOTO
XapakTepa KOJIOTUYECKHUX POOJIeM U TTyTeH UX pelIeHus;

8) aganTanusi K M3MEHSIIOIIMMCS YCJIOBHUSIM CONMATbHOW M MPUPOHOM Cpe/Ibl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYH JESATEIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTbCA Y APYTHX JIOJeH, NpuodperaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HAaBBIKM Y KOMIIETCHIIMM U3 ONBITA IPYTHUX;

HE0O0XOAUMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHWUHU, B TOM 4uCie (HOPMYIUPOBATH
UJIed, TIOHATHUS, TUIIOTE3bl 00 0OBEKTaxX M SIBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX,
0CO3HaBaTh JACPHUINUTHI COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYalIMIO KaK BBI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE pPELICHUS



U AeicTBus, GOpMyIHpPOBaTh U OLICHUBATh PUCKU M MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
Ba3oBLIe Jornueckue JeiicTBHA:

BBISIBJISIT M XapaKTEpU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUN MEXIy MOHATUSAMH, (HOPMYJIHNPOBATH OIpENEICHUs
NOHATUHM, YCTaHABIUBATh CYIIECTBEHHBIH NpPHU3HAK KiIAacCU(UKALUU, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUS], KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHHUMATb, (bopMynupoBaTh u peoOpa3oBbIBATH CYKJEHUS:
yTBEpAMUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBISIBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHBOPEYHS B
(dakTax, TaHHbBIX, HAOIIOACHUIX U YTBEPKICHUAX, IPEIaraTb KpUTEPUH JJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JienaTh  BBIBOJBI C  HCIOJB30BAaHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX U
MHAYKTHUBHBIX YMO3AKJIFOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

pa30bupaTh JI0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUHU (TpsSMblEe U OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOATEIBHO HECJIOKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4YEeCKUX (PAKTOB, BBICTpaMBaTh AapryMEHTAlMIO, NPUBOJUTH NPUMEPHl U
KOHTPIIpUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

BBIOMpPATh crIoco0 permieHus: y4eOHOM 3a1auu (CpaBHUBATH HECKOJIBKO BapHAHTOB
peleHusi, BbIOMpaTh Hambosiee MOAXOJAMINUNA ¢ Y4ETOM CAMOCTOSTEIBHO BbIJIEICHHBIX
KPUTEPUEB).

Ba3oBbIe ncciaeaoBaTeJbcKHe JeHCTBUA.

UCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATENIbCKUM HMHCTPYMEHT TO3HAHUS,
dbopMyIHupoBaTh BONPOCH], (PUKCUPYIOIIUE MPOTUBOPEUYHE, MPOOIEeMY, CAMOCTOSTEIHHO
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATh TUIOTE3y, apryMEHTHPOBATH CBOIO
TIO3UIUIO, MHCHUE;

MPOBOAUTH MO CAMOCTOSTEIHFHO COCTABJICHHOMY TUTAHY HECJIOXKHBIN SKCIIEPUMEHT,
HEeOOJIBIIIOe UCCIIeIOBAHNE 110 YCTAHOBIEHUIO OCOOCHHOCTEN MaTEMaTHYECKOTO O0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Iy COOOM;

CaMOCTOSITEIbHO (PopMynHpoBaTh 000OIIEHUST U BBIBOALI IO pe3yJbTaTam
MPOBEIEHHOTO HAOJIIOICHUSI, MCCIICIOBAaHUS, OIICHHBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3yJIbTaTOB, BBIBOJIOB U 00OOIIECHU;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpoIlecca, a TakKKe BBIJIBUTATh
MIPEIITOJIOKEHHS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIATh ~ HEJOCTaTOYHOCTh M M30BITOYHOCTH  WMHGOpPMAIUH, JaHHBIX,
HEOOXOIMMBIX ISl pEIICHHS 3aa4u;

BbIOMpaATh,  AHAIM3UPOBATH,  CHCTEMATHU3UPOBATH U  HMHTEPIPETHPOBATH
UH(POPMAIIHIO Pa3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

BbIOMpaTh (QopMy MpencTaBieHUs MH)OpPMAIUU W WIUTIOCTPHPOBATH peEIIaeMble
3aJlauy CXeMaMHu, luarpaMmMamMu, HHOU rpaduKoil 1 uX KOMOMHALUAMU;



OLICHMBATh HAAEKHOCTh I/IH(l)OpMaI_II/II/I 10 KpUTCpUAM, NPCAJIOKCHHBIM YUUTCIICM
NN C(bOpMYHHpOBaHHBIM CaMOCTOATCIBHO.

KOMMyHI/lKaTI/IBHLIe YHuBeEpcCajJbHbIC y‘leﬁﬂble IleﬁCTBHﬂI

BOCIIPUHUMATh U (DOPMYITUPOBATH CYXJCHHUS B COOTBETCTBUU C YCIIOBUSIMH U
HEJSIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUsS 3a/ladl, KOMMEHTHPOBATh
TIOJTyYCHHBIN pe3yJIbTaT;

B Xxofe OOCYKICHHS 3aJaBaTb BOIPOCHI O CYIIECTBY OOCYXTaeMOW TEMHI,
npoOJIeMbI, pelraeMor 3ajaud, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IOWCK pPEIICHUS,
COIMOCTABIISITh CBOM CYXJICHUS C CYXKICHUSIMH JpPYTUX YYacTHUKOB JHAJIOTA,
0oOHapy>KMBaTh Pa3IMUUE W CXOJCTBO MO3UIUN, B KOPPEKTHOU dopMe (HOPMYIHPOBATH
pa3HoIIacusi, CBOM BO3PAKCHHS,

NPEJCTAaBIATh PE3YJIbTAThl PEIICHUs 3a7aud, SKCIEPUMEHTA, HCCIICIOBaHUS,
NPOCKTa, CaMOCTOATEIBHO BBIOMpaTh (GopMaT BBICTYIUICHUS C YYE€TOM 3ajad
TIpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

NOHMMAaTh W UCIOJb30BaTh IMPEUMYIIECCTBA KOMAHIHOW W WHIUBUAYAIBHOM
paboTHI MPU PEIICHUN YY4EOHBIX MATEMAaTHICCKUX 3a]1aY;

NPUHUMATHh I1I€Jh COBMECTHOW JCSATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIHIO
COBMECTHOW paboTHI, paclpeaesaTh BUAbl padoT, JOrOBapUBATHCS, 0OCYKIaTh MPOIIECC
U pe3yJIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboTel (00CyKaeHHs, 0OMEH MHEHHSIMH,
MO3TOBBIE IMTYPMBI U JIPYTHE), BBIOIHITH CBOIO YaCTh pa0OTH U KOOPJAHUHUPOBATH CBOU
JNCHCTBHS C IPYTUMH YICHAMU KOMAaH[IbI, OIICHUBATh KA4eCTBO CBOETO BKJa/a B OOIIMIA
HPOAYKT IO KPUTEPHUIM, CHOPMYJIMPOBAHHBIM YUYACTHHUKAMH B3aMOJICHCTBHSI.

PeryjisiTuBHbIe YHUBepCaJbHbIe YUeOHbIe JeHCTBHS
Camoopranuszaunmsi:

CaMOCTOSITEIPHO COCTABIISTH IJIaH, AJITOPUTM pEIIeHHs 3a/adyu (WU €ro 4acTh),
BBIOMpATh CHOCOO pemieHusT ¢ y4€TOM MMEIONINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BapHAHTHI PEHICHHH C y4ETOM
HOBOM HH(pOpMaIy.

CaMOKOHTp()J'IL, AMOIUOHAIbHBIN HHTEJLJIEKT:

BJAJIeTh CIIOCO0AMH CaMOMIPOBEPKH, CAMOKOHTPOJSI Tpolecca M pe3ylbraTa
pelIeHus] MaTeMaTHIeCKOH 3a/1a4w;

NPEIBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TpPH pPEIICHWUW 3ajaud,
BHOCHUTH KOPPEKTHUBBI B JESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJACHHBIX
OIMOO0K, BRIABICHHBIX TPYJHOCTEH;

OIICHWBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH TIOCTABICHHON WENMd W
YCIIOBHSIM, OOBSCHATH TPUYHMHBI JOCTIDKEHUS WM HEIOCTIDKEHHS I1ENH, HaXOIWTh
OIHNOKYy, JaBaTh OLIEHKY npUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATBI



K xoniy obydyenus B 7 kjacce oOydamuics MOJIYyYUT CIEIYIOUIUE MPEeIMETHBIE
pe3yNbTaThI:

Yuciaa 1 BBIYMCTIEHUS

BbInonHATh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apU(PMETHUECKUE TEUCTBUS
C PallMOHAIIBHBIMY YHCIIAMH.

HaxoauTe 3HaY€HUs! YMCIOBBIX BBIPAKEHUN, IPUMEHATh Pa3HOOOPA3HBIE CIIOCOOBI
Y IpUEMBI BBIYMCIICHUS 3HAUEHUN JPOOHBIX BBIPAXXEHUH, COAEPKAIUX OOBIKHOBEHHBIE U
JeCSITUYHBIE IpOOH.

[lepexoauth OT OAHOW (OPMBI 3amMCH YHUCEN K Apyrod (mpeoOpa3oBBIBATH
JEeCITUYHYI0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO ACCATUUHYIO APOOB).

CpaBHUBATh U yNOPSOYMBATh PALlMOHAIBHBIE YHCIIA.
OKpyIJIsTh YncIa.

BreinoaHsaTh IIPUKUIAKY W OLOCHKY pE3yiibTaTa BBI‘-II/ICJ'ICHI/II\/'I, OLICHKY 3HAYCHUMN
YHCJIOBBIX BBIpa)KeHHﬁ. BeInonHATE JOEHUCTBUSL CO CTEHCHSIMM C HaTypaJbHbBIMU
IMOKa3aTCIsAMHU.

HpI/IMeH}ITB IMPU3HAKKU JCJIMMOCTH, PA3JIOKCHHC Ha MHOXHUTCIN HATypallbHbIX
YHUCCII.

PemmaTh nMpakTHKO-OpHEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIICHUEM BEIIMYHH,
MPOMOPIUOHANIBHOCTRIO  BEJIMYMH, HPOILEHTAMH, HHTEPIPETUPOBATH  PE3YIbTaThl
peleHus 3aad ¢ yuéTOM OrpaHHUYCHHUI, CBI3aHHBIX CO CBOMCTBAMH paccMaTpPHUBACMbIX
00BEKTOB.

Auredpanveckue BbIpasKeHUs

Hcnonb30BaTh anre0panyeckyto TEPMHHOJOTHIO U CHUMBOJUKY, NMPUMEHSTH €€ B
npolecce 0CBOECHUs yueOHOTo MaTepuara.

Haxomute 3HaueHuss OyKBEHHBIX BBIPAKEHHUN TPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BeimonsasaTe mpeoOpa3oBaHus IIENIOTO BBIPAKEHHUS B MHOTOWIEH NPUBEICHUEM
NOOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOTI'OYI€HAa Ha MHOT'OYIEH,
OPUMEHSATH POPMYJIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKEeHHEe MHOTOWICHOB HA MHOYKUTENN C MTOMOIIIbIO BHIHECEHUS
3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIIaraeMblX, HpUMEHEHHs (HopMyl
COKpAILLEHHOTO YMHOXEHUS.



HpI/IMeH}ITB Hp606p330BaHI/I5{ MHOTOWICHOB I PCHICHHA PA3JIMYHLIX 3adad U3
MAaTCMaTuK, CMCIKHBIX IIPCAMCTOB, U3 peaanofI IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMU TOKAa3aTeIsIMU  JUIS
npeoOpa30BaHUsI BBIPAKECHHI.

YPaBHeHI/Iﬂ H HEPpaABCHCTBA

Pemate iMHElHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHSS IIPaBUia IIepexoa
OT MCXOIAHOTO YpPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, sSBISETCA 1M YHUCIO
KOPHEM YpaBHEHHUS.

[TpumeHsaTh rpaduyecKkue METOIbl NMPU PELICHUH JMHEHHBIX YpaBHEHMH U UX
CUCTEM.

[TogOupath mpuUMepsl Map Yuce, ABISIONINXCS PEIICHHEM JTMHEHHOTO YpaBHEHHUS C
JIBYMsSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IIOCKOCTH TpadUK JMHEMHOrO YpaBHEHHUS C JIBYMs
NEPEMEHHBIMH, MOJB3YACh IPaUKOM, IPUBOAUTH IPUMEPHI PELICHUS] YPAaBHEHUS.

Pemath cuctembl IBYX JTMHEHHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU, B TOM YHCIIE
rpauyuecku.

CocTaBisATh U pemiaTh JUHEHHOE YpaBHEHHWE WIH CUCTEMY JIMHEWHBIX ypaBHEHUU
[0 YCJIOBHUIO 3aJa4¥, HHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJa4u
IIOJIYYEHHBIN pe3yJIbTar.

DyHKINHA

N300pakaTh HA KOOPJIMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIWHATaM, JIy4d, OTPE3KH, WMHTEpBajbl, 3alKMChIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanvyecKoM s3bIKE.

Otmedarh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAUHATaM, CTPOUTH
rpaduku nuHeWHbIX QyHkuMid. CTpouTts rpaduk GpyHkuun y = [x|.

OnuceIBaTh ¢ MOMOIIBI0 (PYHKIUH HM3BECTHBIE 3aBUCHMOCTH MEXAY BEIUYMHAMHU:
CKOpPOCTb, BpEeMS, PAacCTOSHHE, I€HA, KOJUYECTBO, CTOMMOCTH, MPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboThI.

HaxonuTs 3HaueHrEe QYHKIMH 10 3HAYCHHIO e€ apryMeHTa.
[lonumaTte rpaduueckuil croco0 TMpPEACTaBIEHUS U aHaidu3a HHPOpPMAIHUH,

U3BJICKATh U WHTEPIPETUPOBATH WH(OOPMANHNIO M3 TPaQUKOB PEANBHBIX IMPOIECCOB U
3aBUCUMOCTEM.

K koHny o0ydeHus B 8 kJiacce 00y4aroIUICs NOMYYUT CIAEAYIOLIUE MPEAMETHBIE
pE3yJIbTATHI:



Yucaa 1 BBIYMCTIEHUS

Hcnonb30BaTh HAYAJIBHBIE MPEACTABIEHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YUCEI
JUISL CPaBHEHHUS, OKPYIJICHHMs] M BBIYHMCICHHM, H300pa)kaTb [EWCTBUTENbHBIC YHKCIA
TOYKaMH Ha KOOPAUHATHOW MPSIMOM.

[IpuMeHsATr TOHATHE  apUPMETHUECKOTO  KBAJpPAaTHOIO  KOPHs, HAXOAMTh
KBaJpaTHble KOpPHHU, HCHOJb3ys] HIpPU HEOOXOAUMOCTH KAJIbKYJISATOP, BBIIIOJIHATh
npeoOpa3oBaHMs BbIpAXKEHUH, COAEP)KALIMX KBaJpaTHbIE KOPHM, HMCIIOJb3Yys CBOWCTBA
KOpHEM.

Hcnonp30BaTh 3anicy OOJIBIIUX M MaJIBIX YHCEN C TTOMOIIBIO ACCATUYHBIX IpoOei
u crernene uucia 10.

AJureOpanyeckue BbIpasKeHUs

HpI/IMeH}ITB IIOHATHUC CTCIICHU C LCJIBIM ITOKA3aTCJICM, BBIIIOJIHATH Hpeo6pa30BaH1/1;1
BBIpa)KeHI/IfI, coAcpiKallnX CTCIICHU C LCJIbIM ITOKAa3aTCJICM.

BbINONMHATE TOXKAECTBEHHBbIE NPe0Opa30BaHUs pPALMOHAIBHBIX BBIPAXKEHUNW Ha
OCHOBE MpaBWJI JCHCTBUIA HaJ MHOTOWICHAMHU U aNreOpanyecKuMu Ipo0siMH.

PacknanpiBath KBapaTHBIN TPEXUIEH HA MHOKUTEIIH.

HpI/IMeH}ITB Hp606p330BaHI/I}I BBIpa)KeHI/Iﬁ AJI1 pCHICHHA pPa3IMYHBIX 3adad M3
MaTEMaTHKHU, CMCKHBIX ITPEAMETOB, U3 peaJIBHOﬁ IMIPAaKTHUKMU.

YpaBHEeHUsS] M HEPABEHCTBA

Pemate nuHENHBIE, KBagpaTHbIE YPABHEHHUsS W PALUOHAIBHBIE YpaBHEHUS,
CBOIALIMECS K HUM, CUCTEMBI IByX YPAaBHEHUHU C JBYMs [IEPEMEHHBIMM.

[IpoBoNTH MpOCTEHIINE KCCIEAOBAHUS YPAaBHEHHMU M CUCTEM ypaBHEHUM, B TOM
yuciae C MpUMEHEHHEM rpaduyecKuX TMpeAcTaBiIeHUN (yCTaHaBIUBaTh, HMEET JIU
YPaBHEHME WUJIM CHCTEMA YPAaBHEHUI pPELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTth OT cIOBECHOUW (OPMYIHPOBKH 3a]a4H K €€ alreOpanyecKoil Moenu ¢
IIOMOLIBI0 COCTABJICHUSI YpPaBHEHUS WJIM CHCTEMBl ypPaBHEHHM, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJTyUYEHHBIN PE3YIbTaT.

[IprMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHMS, OLIEHKH, PELIATh
JVHEIHBICE HEPABEHCTBA C OJHOW TMEPEMEHHOW W WX CHUCTEMBI, JaBaTh TPpadUUIECKyIO
WJUTIOCTPALIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA
[lonnMaTh ¥ HCMONB30BaTh (YHKIMOHANBHBIE TOHATHS M SA3BIK (TEPMUHBI,

CUMBOJIMYECKHE O0O003HAYEHHUs), ONPEHeNiITh 3HaueHHEe (YHKIUA 10 3HAUYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKINU 1O e€ rpaduKy.



CtpouTts rpaduku 371eMeHTapHbIX QyHKIMHA BUga:y = k/x, y=x2,y=x3,y =[x,y =
X, OTIUCHIBATH CBOMCTBA YHCIOBOI DYHKIMH 110 €8 rpaduKy.

K konny oOyuenus B 9 kJjacce oOydaromuiics MNOMYYUT CHEAYIOIIUE MPEAMETHBIC
pE3yNIbTaThI:

Yucya 1 BLIYUCICHHUS
CpaBHHMBATh U yIOPSAA0YNBATH PAIMOHATIBHBIC U UPPALTIOHAIILHBIC YHCIIA.

BrImmonaaTs apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH C panMOHaJIbHBIMHU YHCJIaMH, COYCTas YCTHEBIC U
IINUCBbMCHHBIC HpI/IéMI)I, BBIIIOJIHATD BBIYUCIICHUS C UPPALlUOHAJIbHBIMHA YU CIIAMH.

HaxoauTh 3Ha4Y€HUs CTENEHEW C LENbIMU IOKA3aTeJIIMU U KOPHEW, BBIYUCIIATh 3HAYCHHUS
YUCJIOBBIX BBIPAXKECHUM.

OprrJI?[TI) HeﬁCTBHTGHbHBIG 4yucia, BBIIIOJIHATH HNPUKUIAKY PpE3yJibTaTa BBIHHCHCHHﬁ,
OLICHKY YUCJIOBBIX BBIpa)I(eHHﬁ.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeliHble W KBaJpaTHbIE ypAaBHEHUS, YPABHEHMs, CBOJSIIMECS K HUM,
npocTteinme ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemats cuctemsl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C ABYM:A NCPEMCHHBIMHU U CUCTEMbI IBYX
ypaBHCHHﬁ, B KOTOPLIX OJHO YPAaBHCHUC HC SABJIACTCA JIMHECHHBIM.

Pemate TeKCTOBBIE 3aauMl anreOpaMuecKHMM CIIOCOOOM C IIOMOINBIO COCTaBJICHHS
YPAaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBONTH MpOCTEMNIINE UCCIEAOBAaHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CUCTEMAa YpaBHEHMH pEIlIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpOoYee).

Pemate nMHEWHBIE HEPABEHCTBA, KBAJApPAaTHBHIE HEPABEHCTBA, HW300pakaTh pEIICHUE
HEpaBEHCTB HA YUCJIOBOM MPSIMOM, 3alUChIBATh PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemiate cucTeMBl JIMHEHHBIX HEpPaBCHCTB, CHUCTEMblI HCPABCHCTB, BKJIIOYAIOIINC
KBaApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuIeHUC CUCTCMBbI HCPABCHCTB Ha YHCI0BOH HpHMOﬁ,
3alMCbIBaTh PCIICHHUE C IMOMONIIBIO CHUMBOJIOB. Hcmons30BaTh HEpAaBCHCTBa IIPpU PCIICHUU
Ppa3JINYHbIX 3a/4a4.

DOyHKIUHA

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PacIiOIOKEHHE Ha
KOOPJMHATHOM TUIOCKOCTH rpaduKkoB GyHKIU Buaa: y = KX,
y=kx+b,y=kix,y=ax® + bx + ¢,y =x% y=Vx, y =|x|, B 3aBucHMOCTH OT 3HaUCHHiI
K03(PPHIIMEHTOB, ONUCHIBATh CBOMCTBA (DyHKIIUH.

Crpouth W H300paXkaTb CXeMaTHUECKH TpaduKuU KBAaIPaTUUHBIX (YHKIUI, OMHUCHIBATH
CBOICTBa KBaJipaTUUHBIX (PYHKUIUN MO UX rpauKam.

Pacno3naBath  KkBagpaTuuHylo (QyHKOMIO 10 (opmyrne, NPUBOAUTH MPHUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peaabHOM KU3HU, PU3UKHU, TEOMETPHH.
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YucaoBble MOCIeI0BATEILHOCTH | Inmporpeccun

Pacrnio3HaBaTh apu(METHUECKYI0O ¥ TE€OMETPHUYECKYIO MPOTPECCHUHU TPU pa3HBIX CIOco0ax
3aJ]aHus. BBIMOIHATH BHIYHCICHUS C UCIOJIB30BAHUEM (OPMYII N-TO WieHa apuPMETUICCKON U

reOMETPUYECKOMN

IIPOrpeccuil,

CyMMBI  IEpBBIX

n YJICHOB.

N3o0paxarb  4iieHbI

OCJICAOBATCIBHOCTH TOYKaMH Ha KOOpI[HHﬁTHOfI IUIOCKOCTH. Pemarh 3aJa4M, CBJIA3aHHBIC C

YUCIOBBIMH IIOCICOOBATCIIBHOCTAMU,

MCIIOJIb30BAaHUEM KaJIbKYJIATOPA, IH(PPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE INTAHUPOBAHMUE

B TOM WYHCIE 3aJlayd U3 pEIbHOW KU3HH (C

7 KUIACC
Ne [HaumeHoBaHuU€ pa3fesioB U KonnuectBo yacon DnekTpoHHbIE (IU(PPOBHIE)
/1 TEM TPOTPaMMBbI o0pa3oBaTeNnbHBIC PECYPCHI
Bcero|Koutponbusie|[IpakTrueckue
paboThI paboThI
1 |YUwmcna v BEIYHCIICHUS. 23 2 0 [[BubmmoTexa LIOK
PaunnonanbsHbIE Yncna https://m.edsoo.ru/7f415b90]]
2 ||AnreOpanveckue 29 1 0 [[bubmuoteka [IOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90]]
3 ||YpaBuenus u HepaBeHnctBa | 20 1 0 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415b90]]
4  |KoopauHaTsl U rpaduKH. 24 1 0 [[bubmuoreka [IOK
DyHKIHUN https://m.edsoo.ru/7f415b90]]
5 ||[ToBropenue u 0600meHne | 6 1 0 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415b90]]
o0111ee KOJMYeCTBO 4acoB 110 102 5 0
mporpaMme
8 KUIACC
KomnuecTBo vacos
Ne |\Hanmenosanwue pasnenos DnekTpoHHbIEe (IU(PPOBLIE)
I1/11 || TEM TIpOrpaMMb! Beero|[KOHTPOIBHEIC|TIPAKTHIECKHE| 65730 patenpHbIe pecypehl
paboThI paboTHI
1 Yucia ¥ BHIYUCIIEHHS. 15 1 0 [[BubmunoTexa [JOK
KBasipaTHble KOPHH https://m.edsoo.ru/7f417af8]]
Uucna u BEIYUCIICHUS.
[[BuGmmoTteka [IOK
2 |[Cremens ¢ uenbim ! 0 0 https://m.edsoo.ru/7f417af8]]
IIOKa3aTcjIeM
Anrebpandeckue
[[bubmuoTeka [IOK
3 iﬂpam}lm; " 5 1 0 https://m.edsoo.ru/7f417af8]]
BaJIPaTHBIA TPEXUIICH
Anrebpandeckue
[[bubmuoTeka [IOK
4 |prtpaxer, 15 1 0 https://m.edsoo.ru/7f417af8]
Anrebpandeckast 1poOb
YpaBHEHUA U
[[bubmuoTeka [IOK
> I}ZepaBeHCTBa' S 0 https://m.edsoo.ru/7f417af8
BaApaTHbIC YPABHCHUA
6 VpasHenus u 13 1 0 [[BubmunoTexa [JOK
HepaBeHcTBa. CHCTEMBI https://m.edsoo.ru/7f417af8
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KonuuaectBo wacoB

Ne \HaumeHoBanue pa3nenos ‘ DnexTpoHHBIE (ITUPPOBLIC)

11/11 |11 TeM mporpaMMet Beero|KOHTPOIBHDIE|[IPAKTHYECKHE| 6730 patempubie pecypent

paboThl paboThl

| |ypasuenuit L | |
YpaBHEHUS U

[[PubmuoTeka [JOK

! ;IlepaBeHCTBa' 12 1 0 https://m.edsoo.ru/7f417af8

epaBeHCTBA

8 Oyukuun. OCHOBHBIE 5 0 0 [[BubmmoTteka LIOK
TOHATHS https://m.edsoo.ru/7f417af8]]

9 ®ynkimu. Yucnossie 9 0 0 [[bubmuoteka LIOK

GynKIMn https://m.edsoo.ru/7f417af8]]

10 [loBTOpEHME U 6 1 0 [[Bubmmoteka LIOK
00001EeH1E https://m.edsoo.ru/7f417af8]]
obrree koimyecTBo yacos|| 102 v 0
10 IpOorpaMMme

9 kyacc
HaumeHoBaHUe KomnuecTBo yacoB ‘

No A3IICIIOB 1 TEM DnexTpoHHbIE (IIUPPOBLIE)

/i ﬁ ) Beero Kontposnbnsie |[IpakTHueckue 0BPA30BATEBHBIE PECYPChI

pOrpaMMbl paboThI paboThI
YUucna u BBIYUCIICHHUS. [Bu6orexa L[OK

1 |Aeiictaurensrie 9 0 0 https://m.edsoo0.ru/7f419d08
quclia
YpaBHEHUS U

o |[HepaBeHCTBa. 14 1 0 [[bubmuoteka [IOK
YpaBHEHUS C OJTHOM https://m.edsoo.ru/7f419d08
IIEPEMEHHOMN

3 |ueanoncran. 14 |1 0 [budamorexa LHOK

P ‘ . https://m.edso0.ru/7f419d08
CucreMsbl ypaBHEHUH
s |neanoncran. 16 |1 0 bubnuorexa LIOK
P ' https://m.edsoo0.ru/7f419d08
Hepasencrsa
bu6mmoreka [IOK

> ||Pynicm 161 0 https://m.edsoo0.ru/7f419d08

6 Uucnobie 15 1 0 bubnuotexa [JOK
[IOCJIE0BATEILHOCTH https://m.edsoo0.ru/7f419d08
[loBTOpEHME,

7 o0o01Ienue, 18 1 0 but6mmoreka [IOK
CUCTEMATHU3ALUS https://m.edsoo.ru/7f419d08
3HaAHUU
o0111ee KOTUIECTBO 102
9acoB MO MPOrpaMMe

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA
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* Marematuka. AnreOpa: 7-if kiacc: 0a30BbIN YPOBEHb: yUeOHUK; 16-¢ n3nanue,
nepepaboranHoe, 8 kimacc/ Makaperaes F0.H., Munarok H.I'., HemkoB K.U. u np.; mox
penakuueit TensikoBckoro C.A., AknmonepHoe o0miecTBo «M3marenbetBo «IIpocBeniermney

* Marematuka. Anre0pa: 8-if kiracc: 0a30BbIl YPOBEHb: yUeOHUK; 17-¢ n3nanue,
nepepaboranHoe, 8 kimacc/ MakaperaeB F0.H., Munarok H.I'., Hemko K.U. u 1p.; mox
penakuueit TenskoBckoro C.A., AknmonepHoe oomiectBo «M3marenbetBo «IIpocBenienuney

METOANYECKHUE MATEPUAJIBI J1JIS1 YUYUTEJIA
bunbnmoteka LLOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET 6u6aunorteka LIOK, P3LU

yueOHbIl Kypc «I'eomeTpus»

MNOACHUTEJIbBHASA 3AIINCKA

I'eomeTpusi KaKk OOUH M3 OCHOBHBIX PA3ZeJIOB LIKOJIBHOW MaTE€MaTHUKH, UMEIOIIHNA CBOEH
[EeNbI0 00€CleYnTh H3y4YeHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHHWH M B3aUMHOE
pacrojio’)KeHUe, OMMPAETCS] Ha JIOTMYECKYIO, J10Ka3aTelbHYI JIMHUIO. LleHHOCTh u3ydeHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO OOydaromuics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAWUTH
pacCcy X AeHHs «OT MPOTUBHOIO», OTINYATh CBOICTBA OT MPU3HAKOB, (OPMYIHUPOBATH OOpAaTHBIE
YTBEPKACHHUS.

Bropoii nenbio u3yueHus: reoMeTpun SBISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTa NP
pEIIEHNN KaK MaTeMaTHYECKUX, TaK M IPAKTHUUECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
#u3HU. OOydaromuiics OJDKEH Hay4YMTbCSl OINpPENeIUTh TI'€OMETpUYECKyro (Urypy, omnucarb
CJIOBaMHU JAHHBIM 4YEpPTEK WIM PUCYHOK, HAWTU IUIOLIAJIb 3E€MEJIBHOIO Y4YacTKa, PAcCUUTATh
HEOOXOMMYIO [IJTMHY OITOBOJIOKOHHOTO Kalensi win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3YYEHUHU I'€OMETPHUH.
[Ipu pemieHun 3agad  NPAKTUYECKOTO  XapakTepa OOy4aroUuiicss y4uTCS  CTPOUTH
MaTEMaTUYECKUE MOJCIN pEAJbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYUCICHUS U
OILICHUBATh aJIEKBATHOCTD MOJIyYEHHOTO pe3yibTara.

KpaiiHe BaXHO MOMYEPKUBATH CBSI3U T'€OMETPUHM C JAPYITMMH Y4YEeOHBIMH MpeIMeTaMH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENEJICHHUS TIEeOMETPUYECKHMX (QUryp U  TOHATHUH,
JIEeMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Hanbosee
ApKO BUIHBI B TeMaX «Bektopbl», « TpuroHomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

YuebHsblit kKypc «l'eoMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE Pa3/IeNbl COJACPKAHUS:
«['eomerpuueckue ¢Gurypsl M uX CBOHCTBay, «lM3MepeHHEe TIe€OMETPUYECKHX BEIHUUHY,
«/lexapToBBl = KOOpAWMHATBl Ha  IJIOCKOCTWY», «BekTopbl», «/IBMXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mo00us».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBonutcs 204 gaca: B 7 kilacce — 68 4acoB
(2 gaca B Heneno), B 8 kimacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 vacoB (2uaca B
HEJIEINIO).
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COJAEP)KAHUE ObYYEHUA
7 KJIACC

Hauvanpnele monstus reomerpuu. Touka, mpsimas, OTpe3OK, Jiyd. Yroia. Buasl yrios.
BeprukansHple U CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOHCTBa OCeBOW cummeTpu. [Ipumepsl cuMMeTpun
B OKPY’KaIOILlEM MUDE.

OcHOBHBIE IIOCTPOCHHSI C IIOMOIUBIO LIMPKYJIs M JIMHEHKH. TpeyronbHuk. Beicora,
MenuaHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpU3HAKUM PaBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapauleabHBIX NpsAMbIX. CymMma yrioB TpeyrojbHuKa. BHemninue
YIJIbl TPEYTOJIbHUKA.

[TpstmoyronbHbli  TpeyroibHUK. CBONCTBO MeIMaHbl MPSIMOYIOJBHOTO TPEYTrOJIbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
Teopema o OoblIeM yrie u 0oibIeil CTOpoHe TpeyroapHuKa. IleprnenanKysp 1 HaKIOHHAS.

I'eomeTprueckoe MecTto Todek. buccekTpuca yria M CepeAUHHBIA INEPIEHIUKYIIP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HUX CBOMCTBa. B3auMHOEe pacnonoxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYX HOCTb, BIIUCaHHas B
yroJ. BincanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronsHuku. Ilapamnenorpamm, ero npusHaku M CBOMCTBA. YacTHble ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Merton ynBoenuss menuanbl. LlenTpanbHas cummerpud. Teopema Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tono6ue TpeyroibHUKOB, KO3pGUIMEHT noaoous. [IpuzHaku mogodust TPeyroJbHUKOB.
[TpumeHneHnne no100ust PU PeIeHUH MTPAKTUUYECKHUX 3a/1au.

CpoiicTBa miomazneit reomerpuueckux Guryp. @opMmyisl A IUIOMAAM TPEYrolbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTYp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHun NPaKTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YyrIJila MpSMOYTOJbHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple M LEHTpaJbHBIE YIJIBI, YTOJ MEXAY KacaTeabHOM M XOPIOH. YTIBl MEXIY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHUKU. B3aumHoe
pacrnoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TtaHreHc yrioB or 0 1mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXIeCTBO. DOPMYIIbI MPUBEAECHUS.
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Pemienne TtpeyronbHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Permienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanne mogobus. [1ogobue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BEACHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIHNX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bekrtop, amumHa (MOIyJib) BEKTOpa, COHAIPABJIEHHBIE BEKTOPBI, IMPOTUBOIIOJIOXKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMH HaJ
BekTOpaMu. Pa3iioxkeHue BEKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BeKTOpa.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHUE 1711 HaX0XK/ICHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH. YpaBHEHUS TMPSMOW M OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMbIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJIBHUKHU. [[MHA okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYHCIICHHE JUTMH AYT OKpyxkHOcTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBuKeHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETpUn Guryp (37ieMeHTapHbIe MpeICTaBICHMUS).
[TapannensHbii iepenoc. [1oBopoT.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl yuyeOHOTO Kypca «l'eoMeTpus»
XapaKTEepPU3YHOTCA:

1) maTpuoTnyecKoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K MPONUIOMY UM HACTOALIEMY POCCHUHCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUHCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEM TpaKJaHWHA U peaju3ali ero TIpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-ITHUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaoBoe BocniUTaHHE:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEHICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOM TPAeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CITOCOOHOCTBIO K AOMOITMOHAIBHOMY U JCTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHU, PacCyKIEeHUHN, YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 TIO3HAHMSI:

OpHUEHTAIMEH B JCITEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HAayKH Kak cdepbl YelOBEUECKOW MeATeNbHOCTH, ATaroB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM JIEATEbHOCTH;

6) ¢puznyeckoe BocnuTaHue, GOPMHUPOBAHIE KYJIbTYPbI 3I0POBbsI H IMOIIMOHAIHLHOI0
Os1aromosy4usi:

TOTOBHOCTBIO TPHUMEHSTh MAaTeMAaTHYECKHE 3HAHUS B HWHTEPECaX CBOETO 370POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
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OT/bIXa, peryisapHas Quznueckas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHUH,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TaKOT'o K€ IpaBa JIPYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHME:

OpHEHTAaIel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUM JUId peuieHus 3aaad B o0jacTu
COXPAHHOCTH OKpYKAloIIel cpeibl, IJIAaHUPOBAHUS IOCTYNKOB M OLIGHKHM HUX BO3MOXHBIX
HOCJEACTBHMA Ui OKpPYXKAroIIel Cpenibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKHX
npo0JieM U yTel UX pelieHus;

8) amanTanus K U3MEeHSIONIMMCSH YCJIOBUSM COIMAJILHOI H MPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JCMCTBUSM B YCIOBHUAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3
OTIbITA IPYTHX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4HCIe (OPMYJINPOBATH HJIEH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX M SABIICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIHPHUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble Jiornyeckue aedcCTBHS:

e BBIBISATh M XapaKTEPHU30BATh CYIICCTBCHHBIC NMPH3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUM, OTHOLICHUH MEXIy MOHATUAMHU, (POPMYIHpPOBATH ONpEAENCHUs TOHATHIA,
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS Il 000OIICHUS U
CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A,

e BOCIPHHHMATH, (OPMYIUPOBATH M TPEOOPA3OBBIBATH CYXKIACHHS: YTBEPIUTCIHHBIC U
OTpUIATENbHbIE, eMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

e BBIABIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOPEUUS B (paKTax,
JMAHHBIX, HAOMIOJEHUSX U YTBEPXKIACHHSIX, MpeuiaraTh KPUTEPUHM IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C HCIOJIB30BaHWEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKITFOUSHUH 110 aHAJIOTUH;

e pa3buparh AOKa3aTENbCTBA MATEMATUYECKUX YTBEPKACHUU (TMPSMBbIE U OT MPOTHBHOTO),
MPOBOJMTH CaMOCTOSITEILHO HECIOXKHBIC JOKa3aTeIbCTBA MaTeMAaTHYECKUX (DAKTOB,
BBICTpAaUBaTh apryMEHTAIIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

e BBIOMpaTh cmoco0 pemieHus Yy4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pellleHus, BRIOMpATh HauOoJee MOIXOASIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarebCKue AeHCTBUSA:

e HCIONB30BaTh  BOMPOCHI ~ KAaK  HCCIENIOBATENbCKUN  MHCTPYMEHT  TO3HAHHUS,
(GbopMyIUPOBaTh BOMPOCH, (PUKCHUPYIONIUE MPOTUBOPEUHUE, MPOOIEeMy, CAMOCTOSATEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIIMIO, MHCHUE;

e TMPOBOJUTH IO CAMOCTOSATEIHHO COCTABIEHHOMY IUTAHY HECIOXKHBIA HKCIIEPHUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHIECKOTO O0OBEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXIY COOOIA;

e CaMOCTOSATENHHO (DOPMYITHPOBATH 0OOOMIECHHS M BBIBOJIBI ITO pe3y/IbTaTaM IPOBEIEHHOTO
HAOIIO/IEHUs, WCCIIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTHh MONYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M O0OOIIICHUI;
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IIPOTrHO3UPOBATH BO3ZMOXKHOC PA3BUTHUEC IMPOLECCA, a TAKIKEC BBIIBUTATh MMPCAIIOJIOKCHUA O
€T0 Ppa3BUTHUHU B HOBBIX YCJIIOBHUAX.

PatGora ¢ undopmanmeii:

BBISBIISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIUH, TaHHBIX, HEOOXOMMBIX IS
peLIeHMs 3aa4H;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH WH(POPMALIUIO
pa3IMYHbIX BUJOB U (YOPM IpeICTaBICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHUss MHOOPMAIMH M WILIIOCTPUPOBATh pEIIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MHQOPMAIMKU MO KPUTEPHUSIM, NPEIIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHSAMHU M LEISIMHU
OOIeHHs, SICHO, TOYHO, TI'PAaMOTHO BBIPAQXKaTh CBOI TOYKY 3pEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHUS IO XOAY PEUICHHUs 3a/a4d, KOMMEHTHPOBATH
HOJTYYCHHBIH Pe3yJbTaT;

B Xoz€ 0OCYXICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
perraeMoi 3a/1auu, BBICKa3bIBaTh MJIEH, HAILlEJICHHBIC HA MOMCK PELICHUs, COMOCTABIATh
CBOH CYXJICHUS C CY>KICHHUSIMU JPYTHUX YYACTHUKOB JHANI0ra, OOHAPYKUBATh pa3iinyue U
CXOJICTBO TMO3MLMUI, B KOPpPEeKTHOW Qopme (opMynupoBaTh pa3HOIJIACHS, CBOU
BO3PAXKCHHUS;

IPE/ICTAaBIATh PE3yIbTaThl PEUICHUS 3aladyd, SKCIEPHUMEHTA, WCCIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 33134 MPE3CHTAUUU U
0COOCHHOCTEH ayJAUTOPHH;

NOHMMATh U UCIOJIB30BATh MPEUMYIIECTBAa KOMAHIHOW ¥ WHAWBUIYAIBHOW PaOOTHI TpU
penieHun yyeOHBIX MaTeMaTH4eCKUX 3a/1a4;

NPUHUMATH 1eJIb COBMECTHOM JEATENHOCTH, IUIAHWPOBATh OPTraHU3aIMI0 COBMECTHOU
paboTHI, paclpeaesTh BUABI padoT, JOroBapuBaThCs, 00CYKIAaTh MPOLECC U Pe3yIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CykAeHUs, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI B IPYTHE), BBITOIHATH CBOIO YacTh paOOThl M KOOPIMHUPOBATH CBOU JEHCTBUS
C IpYT'MMH 4J€HaMU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIINNA IPOAYKT 110
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM peIIeHus 3aAayd (WIM €ro 4acTh),
BbIOMpaTh CIOCOO pemieHuss ¢ Y4YETOM HUMEIOUIUMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTHPOBATb BAapHAHTHI PELIECHUI C y4ETOM
HOBOW MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3yibTaTa pPeLIeHHs
MaTeMaTUYECKOH 3a7auu;

NpeIBUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH MpPU PEHICHUU 33/Ja4d, BHOCHUTD
KOPPEKTHUBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIBHOCTH MOCTABICHHON LEJIHW U YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTHKEHUS WM HEJTOCTHKEHUS 1€JIU, HAXOAUTh OUIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
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K koHmy oOyuenus B 7 kJjacce OOyYarOIIMICS TMOJIYYUT CIEAYIOIINE MPEAMETHBIC
pe3yIbTaThl:

Pacno3naBate M3ydyeHHBIE TEOMETpUYECKHE (UTYpBI, ONPEeNeNiaTh HX B3aUMHOE
pacIoyio’keHne, HU300pakaTb I'€OMETPUUECKUE (UIYphl, BBIIOJIHATH YEPTEXKU [0 YCIOBUIO
3anaun. M3MmepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemarh 3a1ayv HAa BBIYUCIICHHME IUIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenatp rpyOyI0 OLICHKY JMHEWHBIX M YIJIOBBIX BEUYMH MPEJIMETOB B PEANbHON JKU3HHU,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX OOBEKTOB 110 MOPSAIAKY BETUYHHBI.

CtpouTh 4epTeKH K F€OMETPUYECKUM 3a/1adaM.

ITonb30BaTbcsd NPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, MCIIOJIb30BaTh IIPU3HAKU U
CBOMWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOIUTE JIOTHUECKUE PACCYKICHUS C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tosp30BaTbCsd NpU3HAKAMU PAaBEHCTBA INPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJIbHUKA, B PpELICHUU
reoMeTpuuecKkux 3azad. Onpenensars NapauleIbHOCTb MPSMBIX C IOMOLIBK YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMM cekymas. OmnpenensT NapauieIbHOCTh IMPSAMBIX C IMOMOIIBIO PAaBEHCTBA
paccTOsHUM OT TOYEK OJHOM MPSAMOU 1O TOUEK IPYroi NpsAMOn

Pemats 3a1aun Ha kiieTyaroil Oymare.

[TpoBOIUTH BBIYMCICHUS W HAXOOUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJIOB B
FeOMETPUYECKUX  3aJa4aXx C  HUCIOJIB30BAaHUEM CYMMBI  YIVIOB  TPEYIOJbHHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU IEPECEUEHUU JBYX MapaliesbHbIX
IPSAMBIX CEKyIIel. PemaTe npakTuyeckue 3a1a4y Ha HaX0KJICHHUE YTJI0B.

Brianers moHsATHEM reOMETpUYECKOTr0 MecTa TOYEK. YMETh ONpeiesTh OUCCEKTPHUCY yIila
Y CEPEIMHHBIN NIEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

DopMyIUpOBaTh ONPEIEIICHNUs OKPYKHOCTH M Kpyra, XOpAbl U JUaMmeTpa OKPYKHOCTH,
II0JI30BAThCSA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOKCTBA IIPU PEIICHUM 3aad.

Bnaners NOHATHEM ONHMCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOIUTh €€
ueHTp. [lonp3oBaThCcs PakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIE IEPIEHIUKYJAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagere TDNOHATHEM KacaTeIbHOM K  OKPY)KHOCTH, IIOJB30BAaTbCs TEOPEMOM O
NEPIEHAUKYJIIPHOCTH KacaTeJIbHOM U pajnyca, IPOBEAEHHOTO K TOUKE KACAHHUSL.

ITonb30oBaTbcsd  MPOCTEHIIMMU  TIEOMETPUYECKMMHM  HEPABECHCTBAMH, IIOHUMAaThb UX
MPaKTHYECKUM CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS € TIOMOILBIO LIUPKYJIISA U TUHEHKH.

K konmy oOyuenuss B 8 kJacce oOydarouuiics MOJIYYUT CIEAYIOIIHE IPEeIMETHbIE
pe3yIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJB30BAaThCA HX
CBOMCTBAMH IIPU PEIICHUU T'€OMETPUYECKUX 3a1a4.

[IpyuMeHsTh CBOMCTBAa TOYKM IEpeceuyeHuss MeAHaH TpeyroibHHKa (LIEHTpa Macc) B
peLICHUH 3a/1a4.

BraneTe moHsATHEM CpeqHEN JMHUU TPEYrOJbHHUKA U Tpamneluy, IPUMEHATh X CBOMCTBA
IIpU pELICHUHM reomerpudeckux 3anad. llomb3oBaTees Teopemon dayeca U TeopemMoil o0
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PEIICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHATH IPU3HAKK MTOIO0US TPEYTOJIbHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1aU.

[Tonb3oBatbes Teopemoil [ludaropa nns pemieHUss reoMETPUUYECKHX U MPAKTUYECKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B NMPAKTUYECKUX 3a/Jadax, CaMOCTOATEIbHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOLIUE JITTUHBI.

Biagers moHATHAMU CHHYCA, KOCHMHYCa M TaHI€HCAa OCTPOrO yIja IpsAMOYTOJIBHOTO
TpeyroybHUKA. [101630BaThCSA STUMHU MOHATUSAMH ISl PEIICHUS IPAKTUYECKUX 3a1a4.
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Beruucnsate  (pa3nudHBIME - CrIOCOOAaMHM)  TUIOMIAAbL  TPEYrOJIbHMKA ¥ IUIONIAIN
MHOTOYTOJBHBIX  GuUryp (MONB3YysACh, TI€ HEOOXOAUMO, KambKymsTopoM). I[IpumMeHSTH
MOJTyYCHHBIC YMEHUS B MPAKTHUECKUX 3aadax.

Brnagerp TOHSITHSIMH BIMCAHHOTO W IIEHTPAJIBLHOTO VTria, HUCIOJIb30BaTh TEOPEMBI O
BITMCAHHBIX YIJIaX, YIJIax MEKAY XopJamH (CEKyIIMMH) U YIiie MEXKIY KacaTeIbHOH M XOpAOH
MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

BrianeTh MOHSATHEM ONMCAHHOTO YETHIPEXYTOJILHUKA, TPUMEHSITH CBOMCTBAa OMHCAHHOTO
YeTBIPEXYTOIbHUKA TP PEIICHUH 33]1a4.

[TpuMeHATh TOMYyYCHHBIC 3HAHHS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYECKHUE MOJEIHU IS
3aj1a4 peajJbHOMN KU3HHU M MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHHUEM TTOI00US
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K xonmy obydenuss B 9 kJjacce OOydYalOUIMIiCS TOJIYYUT CIEAYIOIIME IPEeIMETHbIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIUU OCTPBIX YIJIOB, HAXOAUTb C MX IIOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOUIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HAYEHUMN.

[Tons3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKJIEHHSI COOTHOIIEHUN MEXly TPUTOHOMETPUUYECKUMH BETUUMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUIsl HAXOXICHUS Pa3IMYHbBIX DJIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX MPU PELICHUH T€OMETPUYECKHUX
3a1ad.

Brnaners moHsTHSIMU TIpeoOpa3oBaHUs 1MOI00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOIO0HBIX
¢uryp. ITonp3oBarbes cBOMCTBaMU 1101001s1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIUMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpuMeHsThs cBOICTBAa MOJO0US B MPAKTHUECKUX 33]adax.
YMeTh NpUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

ITonb30BaTbcs TEOpEMaMU O IMPOU3BENCHUHM OTPE3KOB XOpZ, O MPOU3BEACHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpamMH, IOHUMAaTb MX TE€OMETpUYECKUH U (U3HUECKUH CMBICT,
OPUMEHATh MX B PELICHUH TI'eOMETpUYEcCKUX M (u3ndeckux 3ajad. [IpuMeHsATH CcKanspHoe
IIPOU3BEJICHNE BEKTOPOB ISl HAXO0XKICHUS JIJIUH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOpAWMHAT HA IUIOCKOCTH, HIPUMEHATH €ro B PELICHUH
F€OMETPUUYECKHUX U MIPAKTHUYECKUX 3a1a4.

Bnaners MOHATHAMHU NPaBUIBHOTO MHOTIOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, IJIMHBI OYT'H
OKPY’KHOCTM M PpaJUaHHOM Mepbl YIUIA, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acTem.
[TpyMEHATH MOIy4E€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTpBI) CUMMETpUM (DUTYp, MPUMEHSTh JBMIKEHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[IpyMeHsTh MOJIydeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJAETH IS
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I/le HE00X0IMMO, KaJIbKYISATOPOM).

TemaTuuyeckoe MIAHUPOBAHUE

7 KITACC
‘KonnquTBo 9acoB
Ne [HarmMeHOBaHHE pa3/IeiioB U TEM [IpakTtrye || DEKTPOHHBIE (111(POBBHIE)
/11 ||mporpamMmeI Beer | Kontposbh|| - 006pazoBaTeNbHBIE PECYPCHI
0 ble PabOTHI
paboTHI
Hpocreiiume [[bubmuoteka [IOK
1 |reomerpuieckue durypsim |14 |0 0 https://m.edsoo.ru/7f415e2e]]
ux cBoiicTBa. i3mepeHue — '
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KonunuecTtBo yacos
No ||HamMmeHOBaHME pa3ieiioB M TEM TIpakTiye || MIEKTPOHHBIE (LU(POBBIE)
T/T |[TIpOTpaMMBbl Beer |[Kontposbi CKHUe o0Opa3oBaTteIbHBIE PECYPCHI
0 ble PabOTHI
paboTHI
| HreOMeTpnquKHx BEJIMYUH “ “ H H ‘
[[BubmuoTeka [JOK
2 |TpeyromsHuKE 22 1 0 https://m.edsoo.ru/7f415e2e]]
3 [TapannenpHble IPsMBIE, 14 1 0 [[bubmmoTeka [TOK
CyMMa YIJIOB TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e]]
OKpyXHOCTb U KPYT.
[[BubmuoTeka [JOK
4 |Teomerpuueciue 15t 0 https://m.edsoo.ru/7f415e2e]]
MIOCTPOEHUS
5 [ToBTOpeHME, 0600IIEHNE 3 1 0 [[BubmuoTeka [JOK
3HAHUH https://m.edsoo.ru/7f415e2e]]
00111ee KOJIMYECTBO YaCOB 68 |4 0
8 KJIACC
KommuecTBo yacos
Ne || HaumeHnoBaHue pas3iesnoB U KonTpois || [IpakTuu DnekTpoHHbIE (IUPPOBEIC)
n/m TEM MPOTrPaMMBbI Beer HbIE eCKHeE o0pa3oBaTeNbHbIE PECYPCHI
© paboThl || paboTHI
N [[bubmuoteka [IOK
1 |[ersipexyronbhnkn 12t 0 https://m.edsoo0.ru/7f417e18]]
Teopema daneca u reopema
o (|0 MPOMOPLHOHATLHBIX 15 1 0 [[bubmaunoreka LIOK
0Tpe3Kax, MoJJ00HbIC https://m.edsoo0.ru/7f417e18]]
TPEYTOJIbHUKHU
ITmomanes. Haxoxnenue
3 IJIOMIAAEH TPEYTOJIbHUKOB U 14 1 0 [[BuGmmoTeka [IOK
MHOTOYTOJIbHBIX (DHTYD. https://m.edso0.ru/7f417e18]]
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 1 0 [[bubmanoreka LIOK
TPUTOHOMETPUHU https://m.edsoo0.ru/7f417e18]]
YTIIBI B OKPY’KHOCTH.
Brnucannble u onrcaHHble ([Bu6mmorexa LIOK
S [ICTBIPEXYT OB HHKH. 131 0 https://m.edsoo.ru/7f417e18]]
KacaTenbHbie K OKpYKHOCTH.
Kacanue okpyxHocCTEM
5 [ToBTOpenue, 0600IIEHNEe 4 1 0 [[BubmmoTexa [IOK
3HAHUH https://m.edso0.ru/7f417e18]]
o0111ee KOJIM4eCTBO YacoB 68 |6 0

9 KJIACC

‘NQ

H HaunmenoBanue pa3nenoB u H

KonnuecTtBO yacos

H DneKkTpoHHbIE (IU(PPOBHIE) ‘
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/T TEM MPOTPaAMMBI Boer KOI:I”II;?GOJ'IB Tpaxriec 00pa3zoBaTeNIbHBIC PECYPChI
0 K1e paboThl
paboThl
Tpuronomerpus. Teopembl
1 K(I:))CI/IHYCOB I/IpCI/IHYCOBp 16 |1 0 [[Bubmmorexa LHOK
' https://m.edsoo.ru/7f41al2c]]
Pewrenne TpeyrosbHUKOB
[IpeoOpazoBanue mMop00wMs. ([Bubmorexa LIOK
2 |[Metpuueckue cootnomenus (10 |1 0 https://m.edsoo.ru/7f41a12c]]
B OKPY>XHOCTH
[[BubmmoTteka LIOK
3 |[Bexropsr 1211 0 https://m.edsoo.ru/7f41al2c]]
4 JlekapTOBBI KOOpIMHATHI HA 9 1 0 [[bubnuoTexa HOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c]]
[IpaBuibHbIE
MHOTOYTOJBHUKH. J[;TiHA ([BuGmorexa LIOK
S ||OKPpYHOCTH M IO TH 8 0 0 https://m.edsoo.ru/7f41al2c]]
Kpyra. Beraucnenue
JIomaaei
[[bubmuoteka [IOK
6 |/lswxenus nockocTu 6 1 0 https://m.edsoo.ru/7f41al2c]]
7 [ToBTOpeHME, 0000MIIECHNE, 7 0 0 [[bubmuoteka [IOK
cHCTeMaTH3aIlus 3HAHU https://m.edsoo.ru/7f41al2c]]
o0111ee KOJIMYeCTBO YacoB 68 |5 0

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIUISA YYHEHUKA

* Matematuka. ['eomerpus: 7 - 9-e kiaccel: 6a30BbIil ypoBeHb: yueOHUK; 14-€ u3nanue,
nepepadotanHoe, 7-9 kiacc/ Aranacsa JI.C., byry3zos B.®., Kagomues C.b. u ap.,
AxunonepHoe obuiecto «M3narenscto «IIpocsemenue»
BBenute cBoOil BapuaHT

METOANYECKHNE MATEPHAJIbBI JUISA YUYUTEJIA
oubmoreka [JOK

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
oubmmoteka [1OK, POIII
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y4eOHbId KypC «BepoSITHOCTb M CTATHCTUKA»

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM IIU(PPOBOM MUPE BEPOSATHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAUYUMOCTb, KaK C TOUKH 3PEHUs NMPAKTUUYECKUX MPUJIOKEHUH, TaK U UX POJIM B 00pa30BaHuUH,
HE00X0IMMOM KaxkaoMy 4enoBeky. Bo3spacraer uucino npodeccuii, mpu oBiIaJeHUH KOTOPHIMU
TpeOyercs xopomass 0a3oBas MOATOTOBKa B 00JacTH BEPOSTHOCTHM U CTaTHCTUKH, Takas
MOJArOTOBKA BaKHA JUISI MPOAOJDKEHHMsT OOpa30BaHUS W JUIsl YCIEIIHON MpodeccuoHaTbHON
Kapbephbl.

Ka)K}IBIﬁ YCJIOBCK IMOCTOAHHO MNPWUHUMACT PCHICHUSA Ha OCHOBC HMCIOMIUXCA Yy HETO
JaHHBIX. A JUTSA 000CHOBAaHHOT'O MNPpUHATHA PEIICHUSA B YCIIOBUAX HCIOCTATKa HJIHU H30BITKA
I/IH(I)OpMaI_II/II/I HCOGXO,I[I/IMO B TOM YHCJIC XOpoLio C(I)OpMI/IpOBaHHOC BCPOATHOCTHOC U
CTaTUCTHYCCKOEC MBIIIJICHHUCE.

NMeHHO TmOATOMY OCTpPO BCTajla HEOOXOIUMOCTH C(HOPMHUPOBATH Yy OO0yUYaIOIIHUXCS
(GYHKIIMOHATBHYI0O TPaMOTHOCTh, BKIIOYAIONIYIO B ce0sf B KayecTBE HEOTHEMIIEMOM
COCTaBISIIOLIEH yMEHHE BOCHpPUHHMMATh U KPUTHUYECKH aHAIU3UpOBaTh HHGMOpMaLHIO,
MPEJCTAaBICHHYI0 B pasNUYHbIX (OpMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peaNbHBIX ITPOLIECCOB U 3aBUCUMOCTEH, POU3BOINUTH IPOCTENIINE BEPOSATHOCTHBIE PACUETHI.
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3HAaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM TNPHHIMIAMH cOOpa, aHamu3a H
NpPEICTaBICHUS JaHHBIX W3 Pa3MYHbIX cep KU3HU OOIIECTBa M TrOCyJapcTBa MPUOOIIAET
oOydJaronuxcsi K OOIIEeCTBEHHBIM HHTepecaM. 3ydeHue OCHOB KOMOWHATOPUKHA Pa3BUBACT
HaBBIKM OpraHM3aluu Tepebopa M MOACYETa Yuciia BapUAHTOB, B TOM 4YHCIE B HPUKIAIHBIX
3a7a4ax. 3HAKOMCTBO C OCHOBaMH TE€OpUH IpadoB cO31aET MaTeMaTH4ecKUuil (QyHIaMEHT IS
dopmMupoBaHUs KOMIIETEHIMHA B oOsacT uHPOpMATUKH U 1M(POBBIX TexHoJoruid. Ilpm
U3yYCHUU CTATUCTUKH UM BEPOSTHOCTH OOOTAlIAIOTCS MPEACTABICHHS OOYYaroIUXcs O
COBPEMEHHOM KapTHHE MHpa M METOJaX €ro MCCIeJ0BaHMs, (OpMUPYETCs TMOHUMAHHUE POJIH
CTaTHCTUKU KaK HMCTOYHMKA COIMAJIBbHO 3HAYMMON HMH(OpMAIUU M 3aKIaJbIBAIOTCS OCHOBEI
BEPOSITHOCTHOTO MBIIIJICHHUSI.

B cooTBercTBMM C JaHHBIMH LENSAMH B CTPYKType MporpaMMbl ydeOHOro Kypca
«BeposiTHOCTh W CTaTUCTUKa» OCHOBHOTO OOMIEro 0O0pa30BaHUsSl BBIJICICHBI CIICAYIOIINE
coJiepkaTebHO-MeToanueckue nuHuu: «lIpeacraBnenue JaHHBIX U ONUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTEY, «JEeMEHTBl KOMOMHATOPUKIY, «BBeneHne B Teopuio rpadoBy.

Coz[epn(aHHe JIMHUN ((HpeIICTaBJICHI/IC JAaHHBIX W ONHrCaTCIibHAad CTATUCTUKA» CIIYXUT
OCHOBOH i1 (hOpMHUPOBAHMSI HABBIKOB pa0OThI ¢ MH(POPMAIIMEH: OT YTCHUS U WHTEPIpPETAIUU
uH(pOpMaIlMK, TPEJICTABICHHON B Ta0iWiax, Ha jamarpaMMmax u rpadukax, 10 cOopa,
NPE/ICTABICHUS U aHAJIM3a JJAHHBIX C CIIOJIb30BAHHEM CTATUCTHUYECKUX XapaKTEPUCTUK CPETHUX
U pacceuBaHus. PaGoTast ¢ naHHBIMM, 0OydYaroIMecs y4yaTcsl CUUTBIBATH U MHTEPHPETUPOBATH
JIAHHBIC, BBIJIBUraTh, apryMEHTHPOBATh M KPUTHKOBATH NMPOCTEHIIME THIIOTE3bl, PAa3MBIILISITH
HazQ q)aKTOpaMI/I, BBI3bIBAOIIIMMHA U3MCHYUBOCTD, U OLICHUBATH UX BJIMAHUC HA PACCMATPHUBACMbBIC
BEJIMYMHBI U TTPOIIECCHI.

I/IHTYI/ITI/IBHOC MMpeaACTaBJICHUC (¢} cnyqaﬁHoﬁ HU3MCHYMUBOCTH, HCCJIICAOBAaHUC
3aKOHOMepHOCTeI>'I u TeHI[eHI_[I/Iﬁ CTaHOBUTCsA MOTI/IBI/IPYIOH_Ieﬁ OCHOBOM AJIL U3YyYCHUST TCOPHUU
BepOﬂTHOCTCI\/JI. bonbpmoe 3HaueHHE HMEIOT IMPAKTUYCCKUC 3adaHusA, B YaCTHOCTHU OIIBITBI C
KIIaCCUYCCKUMU BEPOATHOCTHBIMH MOJCIISAMU.

[TonsiTie BEpOSITHOCTH BBOJAUTCSA KaK Mepa MpaBaomnonolus ciydaitHoro coObrtus. [Ipu
M3YYEeHUU y4eOHOro Kypca 00ydaromuecs 3HaKOMATCS C MPOCTEHIIMMU METOAaMH BbIYUCIICHUS
BEPOSITHOCTEN B CIy4alHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU UCXOJAMHU,
BEPOATHOCTHBIMU 3aKOHAMM, IO3BOJISIOLUIMMHU CTaBUTh U pellaTh Oosee CIOKHble 3agaun. B
yueOHBI Kypc BXOAST HayallbHbIE MPEACTABICHUS O CIYYalHBIX BEIMYMHAX W UX YHUCIOBBIX
XapaKTePUCTHKAX.

B pamkax yueOGHOro Kypca oCylecTBIsIETCS 3HAKOMCTBO 00YYarOIINUXCSl ¢ MHOKECTBAMH U
OCHOBHBIMH OTEpalUsIMU HaJ, MHOXXECTBaMH, PAaCCMATPUBAIOTCS MPUMEPHI MPUMEHEHUs s
pelieHust 3a1ad, a TaKXe HCIOJIb30BAaHUS B JIPYTUX MaTEMaTHYECKUX Kypcax W Y4eOHBIX
npeaMeTax.

B 7-9 xnaccax wusydaercss y4eOHBIH Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIH
BXOJAT pazfensl: «lIpencraBieHne NaHHBIX M ONMCATElIbHAs CTAaTHUCTHKa», «BeposTHOCTHY,
«2QneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teopuio rpadosy.

Ha u3yuenue yuyebHOro kypca «BepodaTHOCTb M cTaTUCTHKa» oTBoauTcs 102 waca: B 7
kiacce — 34 gaca (1 gac B Henento), B 8 kiacce — 34 yaca (1 gac B Hezeno), B 9 knacce — 34 gaca
(1 gac B HEHEMIO).

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA

«BEPOSATHOCTb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA
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JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJIbTAaThl OCBOCHHUSI TPOrpaMMbl yueOHOTO Kypca «BeposTHOCTh H
CTATUCTHKA» XapaKTEPU3YIOTCA:

1) naTpuoOTHYECKOE BOCIIMTAHME:

IIPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCHUMCKMX MAaTeMaTUKOB M POCCHUCKON
MaTE€MaTUYeCKON IIKOJIbI, K UCIIOJb30BAaHUIO OTUX JOCTUKEHUN B IPYTUX HAYKaxX U IPUKIIATHBIX

chepax;
2) rpaskIaHCKoe U TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEHM TpakJaHWHA M pealu3allid ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPaKIaHCKOTO O0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-ITHUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AKTMBHOE YYaCTHE B PCEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTHYECKOU
HANPaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MATEMaTUYECKOro 00pa30BaHUsS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTIICITHOM Mpo(heCCUOHATBHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY U OSCTETHYECKOMY BOCHPHUATHIO MATeMAaTUYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUIN, YMEHUIO BUJIETh MATEMATUYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

OpUEHTAIel B JEATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS YEJIOBEKa, MNPHUPOAbI M O0OILIecTBa, INOHUMaHHEM
MaTeMaTUYeCcKOl HayKu Kak c(depbl 4eloBEYeCKOH MAeSITeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYMMOCTH I Pa3BUTHUS LIMBUIN3ALMN, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMHM HAaBBIKAMU
UCCIIEI0BATEIBCKON IEATEIIbHOCTH;

6) pusuueckoe BocnuTaHue, GOpMUPOBaHHE KYJIbTYPHI 3/I0POBbSI H YMOIIMOHATBLHOTO
O1aronosiy4us:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHWe 3HaHMs B MHTEpEcax CBOEro 370pPOBbS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3Mueckass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pe(iIeKcHH,
MpU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ MpaBa JIPyroro 4YeJI0BeKa;
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7) 3K0JIOTHYECKOe BOCTIMTAHME:

OpHUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUU IS PeIIeHUs 3aaad B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH cpeapl, IUIAHUPOBAHUS IOCTYNKOB M OIICHKH HMX BO3MOXHBIX
MOCIIEACTBHIA TSI OKPYXKAIOMIEH Cpe/bl, OCO3HAHUEM TII00AIBHOTO XapaKTepa IKOJIOTHUSCKUX
po0JIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHSIOIIMMCS YCJIOBUSIM COI[MAJILHOM M MPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JCMCTBUSM B YCIOBHUAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0Jiel, mpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcie (HOpMYIUPOBATh HJIEH,
MOHSITHUS, TUIOTE3bl 00 OOBEKTAX M SIBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIHPHUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (DOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
ba3oBble 1ornyeckue geicTBus:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC IMPH3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYIUpPOBaTH ONpEAETICHUs  MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Uil O00OUICHHS W
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOIO aHAIIN3a,;

BOCIIPHHUMATh, (OPMYIHPOBATH W IMPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTEIBHBIC U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpeUus B (pakrax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, IMpe/araTb KpUTEpUU IS BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIHOJb30BAHHWEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3duparth J0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KICHUN (MIPsIMBIE U OT MPOTHUBHOIO),
NPOBOJUTh  CaMOCTOSITETIHHO  HECIIOKHBIE  JIOKAa3aTelNbhCTBA  MAaTEMaTHYECKUX  (aKToB,
BBICTPAWBaTh AapryMEHTAlUIO, TPUBOJUTH MpPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE PaCcCYXICHUS;

BbIOMpaTh cnoco0 pemieHus Yy4eOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHns, BHIOMpATh HauOoJee MOMXOMSAMUN ¢ YYETOM CaMOCTOSITETBHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaTelbCKue AeiicTBHS .

UCIIONIb30BAaTh  BOMPOCHI  KaK  HWCCIICJIOBATCILCKUA ~ WHCTPYMEHT  IO3HAHWUS,
dbopMynTupoBaTh BOMPOCH], (UKCHPYIOIINE MPOTUBOPEUHE, MPOOIEeMy, CaMOCTOSITEIHLHO
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YCTaHABIIMBATh KCKOMOE M JIaHHOE, (DOPMHUPOBATh THIIOTE3Y, apTyMEHTHPOBATH CBOKO MO3HUIIHIO,
MHEHHE;

MPOBOJMTH [0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCIICPUMEHT,
HEOOJBIIIOE HCCIICIOBAHUE IO YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

CaMOCTOSITENILHO (POPMYIIUPOBATH OOOOIICHUS U BBIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, @ TAKXKE BBIIBUTATh MPEIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

PatGora ¢ unopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh U U30BITOYHOCTh MHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a1auH;

BbIOMpaTh, aHAIW3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IUYHbBIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOUpaTh (hopMy MpeacTaBieHUs UHPOPMALIMK U WUIUTIOCTPUPOBATH pElIaeMble 33/auu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh HAAEKHOCTh MHQOPMAIMHU MO KPUTEPHSIM, NMPEIIOKEHHBIM YUUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBHSIMU M IEISIMU
oOImIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHMS II0 XOJy pEIICHHs 3aJaud, KOMMEHTHUPOBATH MOJIYYEHHBIH
pe3ynbTart;

B X0JIe 0OCYXJIeHHs 3371aBaTh BOIPOCHI MO CYILECTBY OOCYKIaeMOM TeMbl, MPOOIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TOWCK PEIICHUs, COMOCTaBISATh CBOH
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3Muyule U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTaBIIATh PE3yJbTaThl PEIICHUs 3aJaud, SKCIHEPUMEHTa, UCCIIEAOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BHICTYIUICHHS C Y4€TOM 3a1ad Mpe3eHTAlld |
0CcOOEHHOCTEH ayTUTOPUH;

MOHUMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAH/JHOW ¥ WHAMBHIYATbHON pabOTHI IpH
peleHnH y4yeOHbIX MaTeMaTUYeCKUX 3ajiay;

NPUHUMATD 1eJIb COBMECTHOHM JIEATENIbHOCTH, IUIAHWPOBATh OPTraHW3aIMI0 COBMECTHOU
paboThI, pacripesienaTh BUIbl padoT, JOrOBapUBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoThI,
00001aTh MHEHUST HECKOJIBLKUX JTIOAEH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CyxkaeHusl, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI ¥ IPYTHE), BBITIOIHATH CBOIO YacTh paOOTHI M KOOPJMHUPOBATH CBOU JICHCTBHS C
JPYTUMH YJI€HaMH KOMaH/Ibl, OLIEHWBATh KA4€CTBO CBOET0 BKJIaJa B OOLIMI MPOIYKT TO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aNMOICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, AJITOPUTM pEHmIeHUS 3amadd (WM €ro 4YacTh),

BbIOMpaTh CIOCOO pelIeHus C y4E€TOM UMEIOUINXCS PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.
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CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yiibTaTa PElICHHS
MaTeMaTHYECKOW 3a]1auu;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPU PENICHUH 33/Ja4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa JCSITEIbHOCTH IMOCTABICHHOW IEJIU U YCIIOBHSIM,
OOBSACHATH MPUYUHBI JOCTHKCHUS WJIM HEJOCTHKCHHUS 1[EJIH, HAXOUTh OIIUOKY, 1aBaTh OIEHKY
npuOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce oOy4aromuiics MOJYYUT CIEAYIOIIUE MPEAMETHBIC
pE3yJIbTaThI:

Yurate uHbOpMAIUIO, MPEACTABICHHYIO B Ta0/IMIaX, HAa AMarpaMMax, MpPEeICTaBIAThH
JaHHBIC B BUJC TAOJUIl, CTPOUTH TUATPAMMBI (CTOJIOMKOBBIC (CTOJIOYATHIE) M KPYTOBBIC) IO
MaccHBaM 3HAYCHHIA.

OnuceiBaTh W HMHTEPIPETUPOBATH pEaTbHbIC YHCIOBBIC JIaHHBIC, MPEICTABICHHLIC B
Ta0JIMIaX, HA JHArpaMMax, rpadukax.

Hcmons30BaTh IJig onrcaHusa OJaHHBbIX CTATUCTHUYCCKUC XAPAKTCPUCTHUKU: CPCIHCE
aqu)MCTquCKOC, ME/HaHa, HauOOJIbIICE M HAUMCHBIIICE 3HA4YCHUA, pasMax.

Mmetp mpencTaBieHHE O CIy4yalHOH M3MEHYMBOCTH Ha IpHMEpax IeH, (PU3MUecKux
BEJIMYMH, AaHTPOIIOMETPUUYECKUX JAHHBIX, HMMETb MPEACTABIEHUE O CTAaTUCTHYECKON
YCTOMYUBOCTH.

K konmy oOydeHus B 8 Kkiacce oOydarImMiiCs TMOTYyYUT CIEAYIOIIME TPEeIMETHBIC
pe3ynbTaThI:

W3Brnekatb M TpeoOpa3oBbIBaTh HH(OpPMAINMIO, TPEACTABICHHYIO B BUIE TaOIuIl,
JIuarpaMm, rpaduKoB, MPEJACTaBIATh JaHHBIE B BUAC TaOIUIIl, AHarpaMm, rpaduxos.

OnuceIBaTh JaHHBIC C TIOMOIIBIO CTATUCTHYCCKUX IMoKa3aTelIeii: CpCaHux 3HAYCHHUU U MEp
pacceuBanm (pa3Max, AUCTICPCUS U CTAHAAPTHOC OTKHOHCHI/IC).

HaxomuTh YacTOThl YHCIOBBIX 3HAUEHWH M YaCTOTHI COOBITUH, B TOM YHCIE IO
pe3ynbTaTaM U3MEpEeHU U HaOII0ICHHIA.

HaXO,Z[I/ITL BCPOATHOCTHU CJ'Iy‘-IaI\/'IHBIX COOBITHII B OIIbITaX, 3HAad BECPOATHOCTH DJICMCHTAPHBIX
CO6BITHI>'I, B TOM YHCJIC B OIIbITaXx ¢ paBHOBO3MOXHBIMHA 3JICMCHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBaTh rpaduueckue MOAENTU: NEPEBO CIYYalHOro SKCIEpUMEHTA, JHUarpaMMBI
Dlinepa, ynciaoBas npsmasi.

OHCpI/IpOBaTB IMOHATHUAMU: MHOKCECTBO, IMTOJAMHOXCCTBO, BBIINOJHATL OICpAllMU HaAJ

MHOXKXECTBaAMU: O6’LC,[[I/IHCHI/IC, NEepeCCUCHUC, NOIMOJHCHUC, MEPCUUCIIATE DJICMEHTBI MHOXKCCTB,
MMPUMCHATH CBOMCTBA MHOKECTB.
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Hcnonp3oBaTh rpaduueckoe MpeICTaBICHUE MHOXECTB M CBA3€H MeXAy HUMHU Ui
ONKCAHMsI TIPOLIECCOB U SABJICHWM, B TOM YHWCIE IpPH PEIICHUH 33734 M3 APYrHUX Y4eOHBIX

MPEIMETOB U KYPCOB.

K kxoniy oOyuenus B 9 kJjacce oOydaromuiics MNOMYYUT CHEAYIOLIUE MPEAMETHBIC

pE3yJIbTaThI:

3Bnekarb

U 1peoOpa3oBbIBATH

uHpopmaruto,

npeaACTaBJICHHYIO

B Pa3JIMYHBIX

HUCTOYHHMKAX B BHJEC Ta6HI/IIl, Auarpamm, Fpa(bI/IKOB, NpCACTaBJIATL JaHHBIC B BHIC TaGHI/IH,

quarpamm, rpadukos.

Pemater 3agaum OpraHnu30BaHHbBIM nepe6op0M BApUAHTOB, a4 TAKXC C HCIIOJIb30BAHUCM
KOMGI/IHaTOpHBIX IMpaBuJI 1 METOOOB.

Hcnonp30oBaTh onucaTelIbHBIC XAPAKTCPUCTHUKH I MACCHUBOB YHCJIOBBIX NAHHBIX, B TOM
YHUCJIC CPCAHUC 3HAYCHHUA U MCPBI paCCCBAHUS.

Haxonutp 4acTOThl 3HaU€HUM M YaCTOTHI COOBITHS, B TOM YHUCJIE MOJIB3YSCh pe3ybTaTaMu
MIPOBEAEHHBIX U3MEPEHUN U HAOIFOCHUH.

HaxonuTh BEpOSTHOCTH ClIy4alHBIX COOBITMH B M3YyYCHHBIX ONBITAX, B TOM 4YHCIE B
OMBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEpUSAX UCHBITAHUH 10 MEPBOTrO
ycnexa, B Cepusax UCIbITaHUU bepHyiu.

NmeTs npeacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

HNmets MMpEeaACTaBJICHHUEC O 3aKOHC OOJIBIINX YHCEI KaK O IMPOABJICHUH 3aKOHOMCPHOCTU B
cnyqaﬁHoﬁ HU3MCHYHUBOCTHU U O POJIM 3aKOHA OOMBIINX YKCET B npupoac u O6H_[eCTBe.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne || HaumenoBanue pa3aciioB

KoanuectBo yacoB

DnexTpoHHbIe (UG POBLIE)

/11 U TEM MPOTPAMMBI o0pa3oBaTeNbHBIC PECYPCHI
Bcero|[KonTponbable|I IpakTnueckue
paboThI paboThI
1 |[lIpeacraBrneHue NaHHBIX 7 2 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f415fdc]]
2 ||OnucarenpHas 8 1 1 [[BubmunoTexa [JOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc]]
3 ||CnygaitHast ©3MEHYUBOCTE| 6 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f415fdc]]
4 || BBemeHue B TEOPHIO 4 [[BubmunoTexa [JOK
rpagoB https://m.edsoo.ru/7f415fdc]]
5 |[BeposiTHOCTB U yacTOoTa 4 1 1 [[BubmunoTexa [JOK

CITy4altHOTO COOBITHUS

https://m.edsoo.ru/7f415fdc]]
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Ne || HammeHoBaHuE pa3aenoB KonuuecTBo uacoB DnexTpoHHbIE (IUPPOBEIE)
/11 1 TEM TIPOTPAMMBI o0pa3oBaTeNbHBIE PECYPCHI
Bcero||[Kontponsnbie|[IpakTnyeckue
paboThI paboThI
6 ||O6o0menue, 5 [[bubmmoTeka [IOK
cHCTEeMaTH3alKs 3HAHHUA https://m.edsoo.ru/7f415fdc]]
o0111ee KOJTMYECTBO YaCcOB 110 34 2 5
[porpaMme
8 KJIACC
HaumeHoBaHMe KoanuecTBO yacoB ‘
Ne A1EIT0B 1 TeM DJIeKTpOHHbIE (M (ppoBHIe)
n/m| P Beero|| KOHTPOIbHDIE || TIpaKTHYECKHE | 6h050paTenbHbIE pecypebl
NporpamMmmal padoThI padoThI
1 [ToBTOpenwue kypca 7 4 0 0 [[bubmamoreka LIOK
KJacca https://m.edsoo.ru/7f417fb2]]
OnucatenbHas
[[Bubanoreka LIOK
2 |crammena 4 ° 0 https://m.eds00.ru/7417b2]]
aCCCUBAaHHUEC JaHHBIX
[[bubamoreka LIOK
3 |Muoxectsa 4t 0 https://m.eds00.ru/7417b2]]
4 BepositHOCTB 6 0 0 [[bubamoreka LIOK
CIIy9aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2]]
5 Beenenue B Teopuio 4 0 0 [[bubamoreka LIOK
rpados https://m.edsoo.ru/7f417fb2]]
N [[bubmmotexa [JOK
6 |Caysaitrste cobrrras | 8 0 0 https://m.edsoo.ru/7f417fb2]]
U o PR 0 [[Bubmorera LIOK
. . https://m.edsoo.ru/7f417tb2]]
3HaAaHUHU
OO0111€€ KOJIMYECTBO YaCOB H34 Hl HO H ‘
9 KUIIACC
Ne HanmenoBanue KomnuecTtBo vacoB ‘ OnekTpoHHbIe (LU POBLIE)
/1 pasnenos u TeM  ([Beero|[Kontponshbie|[IpakTnueckue 00pa3oBaTeNbHbIE PECYPCHI
[pOrpaMMel paboTHI paboThI
1 [ToBTopenue kypca 8| 4 0 [[bubmnoreka LIOK
KJacca https://m.edsoo.ru/7f41a302]]
2 DJIEeMEHTBI 4 1 [[BubmunoTeka [JOK
KOMOMHATOPUKHU https://m.edsoo.ru/7f41a302]]
3 ['eomeTpudeckas 4 0 [[bubmmoTeka [IOK
BEPOSTHOCTD https://m.edsoo.ru/7f41a302]]
4 HcnbiTanus 6 1 [[BubmunoTeka [JOK
Bepuymiu https://m.edsoo.ru/7f41a302]]
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Ne Haumenosanue KonuuecTBo uacoB ‘ DOnekTpoHHbIE (IUGPOBEIE)
/T pasnenos n 1eM  [Beerol[Kontponshbre|[Ipaktiyeckue 00pa3zoBaTeNbHBIC PECYPChI
HpOrpaMMbI padoThI paboTHI
5 Cny4vaitHas 6 0 [[PubmuoTexa [JOK
BEJINYMHA https://m.edsoo.ru/7f41a302]]
6 O6o0menue, 10 1 0 [[PubmuoTexa [JOK
KOHTPOIIb https://m.edsoo.ru/7f41a302]]
oO1iee KOJIM4YEeCTBO YacoB 34 1 2

0 MpOrpaMme

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Martemaruka. BeposiTHOCTB U cTaTHCcTHKA: 7 - 9-€ Kilacchl: 0a30BBIH YPOBEHB: YICOHHK: B 2

yacTsax; 1-oe u3nanue, 7-9 knacc/ Beiconkuii U.P., Slmenko U.B.; mox penakiueii Smenko U.B.,

AKHI/IOHepHOG O6H.[CCTBO «31aTenbLCTBO ((HpOCBCH_ICHI/Ie»

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

ouomoreka [JOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bubnuoreka [{OK, https ://m.edsoo.ru/, POIII
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