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MNOACHUTEJIBHASA 3AIINCKA

YueOHO-MeTOAMUYECKOE 00ecTIeueHne 06p330BaTeJ'IbHOF0 nmpouecca

HUcnoab3yrorest yueOHUKM:

e VueOnuk: A.I'. Mopakosuy, [1.B. CemenoB. Anre6pa 1 Hadala MaTeMaTHIE€CKOTO aHAIIA3a.
Y4ueOHHK [T yyaimuxcs o01eoopa3zoBaTenbHbIX yUpex1eHuH (0a30Bblii U yriyOnEHHBIA YPOBEHB).
PexomengoBano MunucrepcTBoM o6pazoBanus U Hayku PD. M. Muemosuna, 2020

e 3amayHuk: Anre6pa u Havajga MaTeMaTHYECKOro aHaIM3a. 3aJauHuK ISl yHaluxcs
0011e00pa3oBaTeNbHBIX YUpexkaeHul (0a30BbIi U yriayOnEHHBINH YPOBEHb). PekoMeH10BaHO
MunuctepctBoM obpazoBanus U Hayku PO. A.I'. Mopakosuu, JI.M.3BaBu4, A.P. Psa3anoBckuid,
I1.B. Cemenos. JI.O. [lenumesa u ap. M. Muemosuna, 2020

o «l'eomerpus. 10-11kmaccer». YaeOHUK I 001Ie00pa30BATEIbHBIX YUPEIKIACHHA. ABTOPHI:
JI.C.Atanacsan, B.®. byry3os, C. b. Kagomues u ap. PekomenioBan MunucrepcTtBoM o0pa3zoBaHus
Poccwuiickoit ®eneparnuu, Mocksa, «I[IpocBemenuey, 2020

[Tporpamma paccuntana Ha 34 4daca.

Copnepkanue nporpaMMbl IpeJHa3HaueHOo A ydamuxcs 11-X KiaccoB, M3ydYaroUIMX IMpeaMeT
«MareMaTHKa» Ha Ipo(UILHOM YPOBHE B 00BbEME 6 4acOB B HEJENIO U MMEIOLIUX XOPOLIYI0 U BBICOKYIO
yuyeOHyto  MortuBanmioo. OHa 1npeAHa3HayeHa Ui HOBBILEHUS  3(PPEKTUBHOCTH  MOJITOTOBKH
CTapUIEKIACCHUKOB K HMTOrOBOM AaTTeCTallMd II0 MaTeMaTUKE 3a KypC IIOJIHOM cpefaHed IIKOJbl U
IpegycMaTpuBaeT UX MOArOTOBKY K JalibHelleMy MaremMaTuyeckoMy oOpa3oBanuto. /laHHas mporpaMmma 1o
MaTeMaTHKe IPEACTaBIseT yriayOleHHOe HM3ydeHHe MaTepuana yKpyHNHEHHbIMH Onokamu. B pesynbrare
U3y4eHHUs 3TOro Kypca OyIyT HCHOJIb30BaHbl IPUEMBbl MAPHOW, TIPYNIOBOM JIEATENBHOCTH IS
OCYILIECTBJICHUSI DJIEMEHTOB CaMOOLICHKH, B3aWMOOLIEHKH, YMEHHE pabdoTarh ¢ MaTreMaTH4eCKOn
JIATEPATYpPOH.

esan kypca:

. 3akperneHre TeOPEeTUIECKUX 3HAHH; pa3BUTHE IPAKTUYECKUX HABBIKOB M YMEHUIA.

L VYmMmenne MNPUMCHATHL TIIOJTYYCHHBIC HABBIKM IIPH PCIHICHHUHW HECTAHAAPTHBIX 3ada4 B JAPYrux
JUCLUTIIINHAX.

o Coznanme ycnoBuii anst (GopMupoBaHHMS W Pa3BUTUS Yy OOYYArOMIMXCS HABBIKOB aHalu3a H

CUCTCMAaTU3alu, IMMOJTYUYCHHBIX PAHCC 3HAHWUH.

BocnurarensHoe Ha3zHadeHne kypca. OOyueHue moTpedyeT OT yJaluxcs YMCTBEHHBIX M BOJEBBIX YCHIIHM,
Pa3BUTOTO BHUMAHUWA, BOCIIMTAHHA TaKHUX Ka4€CTB, KaK AaKTUBHOCTb, TBOPYCCKAasA HWHUIMATHBA, YMCHI/Iﬁ
KOJUIEKTUBHO-TIO3HABATEIHLHOTO TPYAA.

3anauu Kypca:

o MOBBICUTH YPOBEHb MaTEMAaTUUECKOTO U JIOTUYECKOTO MBIIIUICHUSI 00y4YaroIInXCs;

o CIOCOOCTBOBATh MPUOOPETEHUIO HCCIEAOBATEIILCKUX KOMIETEHIIMA B PEIICHUH MaTeMaTUYECKHX
3a1ad4;

o Pa3BUTh HHTEPEC U MOJOKUTEIBHYIO MOTUBAIIUIO U3YUEHUS] MATEMATHKH;

o JIaTh YYEHUKY BO3MOXKHOCTh PEaM30BbIBaTh CBOM MHTEIUICKTYaIbHBIC U TBOPYECKHE CTIOCOOHOCTH

ConepkaHue MPOrpaMMBbI COCTABIEHO C YY4E€TOM BO3PACTHBIX OCOOCHHOCTEW YUallMXCs: pelleHue
poOJIEeMHBIX 3aJaHUH, BEIIBUKEHUE COOCTBEHHBIX TUIIOTE3, MPOOJIEM, HAXOXKACHUE CBOUX MyTEH peIIeHuUs,
,BBISIBIICHUE PA3TUYHBIX CIOCOOOB PEIICHUS 3a/1a4 U BIOOpa Hanboee palMoHaIbHOTO, aHATU3.

B mensx KoHTpOJIs 3HAHWH IO OKOHYAHUH U3YUYEHUS KKION TEMBI ydaliuecs BHIMOIHSIIOT 3aaHUS B
¢dbopme TecToB.

Ilaanupyemblie pe3yJbTaThl 0CBOCHHS 00YYAIONIUMUCHA Kypca MaTeMaTUKH
JluunocmHubie



® DPa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBILIUICHUS, KYIbTYPbl peuH, CIOCOOHOCTH K YMCTBEHHOMY
JKCIIEpUMEHTY;
e (opmupoBaHHME y y4alIMXCS HUHTEIEKTyaJbHOM YECTHOCTM U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOTICHUIO MBICTUTEIBHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIICHHOTO OIIbITA;
® pa3BUTHE UHTEpECAa K MAaTEMaTHYECKOMY TBOPUYECTBY U MaTEMAaTHUYECKHUX CIIOCOOHOCTEH;
e (opMHpOBaHHWE KaueCTB MBIIUICHUA, HEOOXOAMMBIX ISl  ajanTalid B  COBPEMEHHOM
MH(POPMALIMOHHOM OOIIECTBE;
Memanpedmemmuule:
peryjsituBHbie YY/[
e BHIOMPATH MYTh JOCTH)KEHUS 1IEIH, TUIAHUPOBATh PEIICHHS [TOCTABICHHBIX 3a/1a4;
® OpraHu3oBBIBaThH 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JUIS JOCTHXKEHHSI TOCTABICHHOM
LETH;
®  COIOCTaBJIATH MOJTYYEHHBIN pe3ysbTaT ACSITEIBHOCTH C IOCTABICHHOW paHee LENbIO.
no3HaparejbHble YY /|
® [CKaTh U HAXOJUTh 000OIEHHBIE CIIOCOOBI PELICHUS 3a/ay;
® KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO C Pa3HBIX MO3ULINN;
® HaxOJUTh U MPUBOAUTH KPUTHUECKHE aPTYMEHTHI B OTHOILIEHUU COOCTBEHHBIX CYXACHUN U
CYXKJIEHUU IPyroro;
® BBIXOJUTH 3a pPAMKH IIPEIMETA U OCYLIECTBIISITH LI€JICHANPABICHHBIN TOUCK BO3MOXHOCTEN A5
IIUPOKOTO MEePEeHOca CPEJICTB CIOCOOOB ACHCTBUIA.
KOMMYHHUKaTUBHbIE YY /|
® OCYUIECTBJIATH JIEJIIOBYI0 KOMMYHHUKAIIUIO CO CBEPCTHUKAMU U CO B3POCIIBIMY;
® [P OCYLIECTBICHUU IPYNIIOBON PabOTHI ObITh KaK PYKOBOJUTEIEM, TaK U YWJIEHOM KOMaH/Ibl
® KOOPJIMHUPOBATH U BBINOJHATH PAOOTY B YCIOBHIX PEAIbHOTO, BUPTYaJTbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;
® pa3BEpHYTO, JOTUYHO M TOYHO U3JIaraTh CBOI TOUKY 3PEHUS.

IIpeameTHbIE pe3yJabTaThI
Yucsaa v BbIpaKeHU s
Buinycknuk nayuumcsn:

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: KOPEHb CTENIEHU N, Jorapudm yucia, 4ucio, 3aMcaHHOE B
NoKa3aTeabHON opMe, IEeHCTBUTEIbHOE YUCIIO, MHOXKECTBO JEHCTBUTENIBHBIX YUCEl,
reoOMCTpHUICCKas HHTCPIIPETALIUA HATyPaJIbHbIX, HEJIbIX, pallMOHAJIbHBIX, I[GﬁCTBHTGHI:HBIX YHUCCII,

®  VYIIOPSAOYMBATH YKCIIA, 3aITMCAHHBIE B BUJIE OOBIKHOBEHHOM U JECATUYHOM POOH, YHCIIa,
3allMCaHHbIe C MCIOJIb30BaHUEM apu(PMETHUECKOTO KBaIPaTHOTO KOPHS, KOPHEH cTerneHu Ooble 2,
B BU/JIe Jlorapudma, okasareabHoi popme;

®  BBIIIOJHATH BBIYUCICHUS U HpCO6p330BaHI/I$I BI)Ipa)KeHI/II\/'I, COZACpIKAIMNX HGﬁCTBI/ITGJ’IBHBIG qyucia, B
TOM YHCJIe KOPHU HATypaJbHBIX CTENIEHEH, B BUE Jorapudma, nokazareiabHON popMme;

®  BBIIIOJHATb CTAHAAPTHBIC TOXKICCTBCHHBIC HpGO6p330BaHI/I$[, JIOFapI/I(i)MI/I‘IeCKI/IX, CTCIICHHBIX,
UppaloOHAIbHBIX BHIPAXKEHUH.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:
®  BBINOJIHATH U OOBSCHITH CPAaBHEHHE PE3YJIbTATOB BBIUMCIICHUH NTPH PeIICHUH MPAKTUYECKUX 3a/1a4,
B TOM YHCJI€ TPUOIMKEHHBIX BHIYUCICHUM, CIIOJIBb3YS pa3Hble CIIOCOObI CPaBHEHUI;
® 3aIHCHIBATH, CPABHUBATh, OKPYTJISTh YUCIIOBBIE JAHHBIE PEATbHBIX BEJINYUH C UCIIOJIb30BaHUEM
Pa3HbIX CUCTEM U3MEPEHUS;
® COCTaBJIATH M OLICHUBATH PA3HBIMU CIIOCOOAMH YHMCIIOBbIE BBIPAXKEHUS MPU PEIICHUH MPAKTHYECKUX
3a/1a4 U 3a]1a4 U3 IpYrux yueOHbIX MPEeIMETOB
Buvinycknuk nosiyuum 603mM0M4CHOCHb HAYUUMBCA:
e CcBOOOJIHO BBINOJIHATH TOXKJIECTBEHHBIE MPE0OPa30BaHMsI TPUTOHOMETPUUYECKHX, JIOTapu(PMUIECKUX,
MMOKa3aTeIbHBIX, CTENIEHHBIX BBIPAKEHUH;
® PUMEHSATH NPU PELUICHUH 3a/1a4 MHOTOWIEHBI C JeMCTBUTEIbHBIMU U LEJIBIMU KO3 PUIIEeHTaMHu;
® BJAJCTH NOHATUAMU NPUBOJAUMBIN M HEIPUBOIUMBIM MHOTOYIEH U IPUMEHSTH UX MPU PELLIEHUN
3a/1a4;



MPUMEHSTH [P PELICHUHU 3371a4 OCHOBHYIO TEOpEMY alreOphl;
MPUMEHSTH [IPH PELICHUH 33a4 MpocTeiue GpyHKINH KOMIUIEKCHONW IEPEMEHHOM, Kak
reoMeTpHUECKUE PeoOpa3oBaHMUs.

YpaBHeHHsI M HEPABEHCTBA

Buvinycknuk nayuumcs:

CBOOO/IHO OIIEPUPOBATH MOHATUSMU: YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SBIISIIOIIECEC CIEICTBUEM APYTrOro ypaBHEHUS, YPABHEHMSI, PABHOCHIIbHBIC
Ha MHO>KECTBE, PABHOCHJIbHBIE TIPE0Opa30BaHus YpaBHEHHUIA;

pelarh pa3Hble BU/bl YPAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHMCJIE YPABHEHUS BBICILIUX
CTerneHel, ApoOHO-pallnOHAIbHbIE U UPPALMOHAJIbHBIE;

OBJIa/IETh OCHOBHBIMU THIIAMU IIOKA3aTENbHBIX, JJOrapu(PMUUECKUX, UPPALIMOHATIBHBIX, CTETIEHHBIX
YPaBHEHMI U HEPABEHCTB U CTAHJAPTHBIMU METOJAMH UX PEIUICHUM U IPUMEHATH UX IPU PELICHUU
3a1ad4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTH TeopeMy BueTa [uist perieHns HEKOTOPBIX ypaBHEHUI CTEIIEHU BBILLE BTOPO;
[IOHUMATh CMBICII TEOPEM O PAaBHOCUJIBHBIX U HEPABHOCUIIbHBIX ITpe00pa30BaHUsIX YPaBHEHUN U
YMETb UX JI0Ka3bIBaTh;

BJIaJIeTh METOJJaMH PELICHHs YypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATh METO/]
pelieHns 1 000CHOBBIBaTh CBOW BHIOOD;

WCIOJIB30BATh METOI MHTEPBAJIOB ISl PEUICHHUS HEPABEHCTB, B TOM YHUCIIE APOOHO-PALMOHATBHBIX U
BKJIIOYAIOIIUX B ce0s1 MPPALlMOHATIbHbBIE BHIPAXKECHHUS;

pelaTh ajnredpanyecKkue ypaBHEeHHUs U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMH alredpanyecKkum
U TpaUUeCKUM METOJaMH;

BJI4/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3371aBaeMble YPaBHEHUSIMHU, HEPABEHCTBAMU U MX
CUCTEMAaMU;

CBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPA30BaHUS IIPU PELIEHUH YPABHEHUN U CUCTEM
ypaBHEHUH

B noeceonesnoii yscusnu u npu uzyuenuu opyux npeomemos:

COCTABJISATh U pelllaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUH 3a/1a4 JPYTUX Y4eOHbIX
MIPEIMETOB;

BBITNIOJIHATH OLEHKY MPaBIONOA00us pe3yIbTaTOB, OIYyYaeMbIX MPU PEIICHUH Pa3IU4YHbIX
ypaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3a7a4 IPYTUX Y4eOHBIX IPEIMETOB;

COCTaBJISITh YPaBHEHHUE, HEPABEHCTBO MJIM UX CHCTEMBI, OIIMCBIBAIOIINE PEATBHYIO CUTYALUIO WU
MIPUKJIAIHYIO 331a4y, HHTEPIPETUPOBATh NIOJYyYEHHBIE PE3YIIbTATHI;

HCIOJIb30BaTh IPOrPaMMHBIE CPEJICTBA IIPH PEILIEHUN OTJEJIBHBIX KJIACCOB YPAaBHEHUM U HEPABEHCTB

BblnyCKHuK nojiyuum 603MOINCHOCHb HAYUUMDbCA?

cBOOO/IHO OTpEAENATh TUI U BBIOMPATh METOJ PEIICHUS [TOKa3aTeNbHbIX U JOrapu(MUUECKUX
yYpaBHEHMI U HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUH U HEPABEHCTB;

penaTh OCHOBHBIE THITbI YPaBHEHHH U HEPABEHCTB C MapaMeTpaMu;

IIPUMEHSITH IIPU pelIeHNH 3a1a4 HepaBeHcTBa Ko — byHsikoBckoro, bepryiuy;

DyHKIUH

Bueinycknuk nayuumcs:

e BJIAJICTh MOHSATUEM CTENIeHHas! QYHKIUS; CTPOUTH €€ TpaduK U yMETh PUMEHSTh CBONCTBA CTEIIEHHOM
(GYHKIMU TpU pelIeHUH 3a1a4;

e BJAQJIETh MOHATUAMH MOKa3aTeNbHas PYHKILHS, SKCIIOHEHTA; CTPOUTH UX IPpauKU U YMETh IPUMEHSTh
CBOMCTBA MMOKa3aTeNIbHOW (DYHKIIMU IPU PEIICHUH 3a/1a4;



BJIJICTh MMOHITHEM JiorapuMudeckast GyHKINS; CTPOUTH €€ TpaduK U YMETh IPUMEHSTh CBOMCTBA
norapuMudeckoi PyHKITUY TIPH PEIICHUH 3a]1a4;

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

OTpeAeNsTh MO0 rpaduKkaM U UCIIOJIB30BATH IS PEIICHUs IPUKIIATHBIX 337a4 CBOMCTBA PeaIbHbBIX
MPOLECCOB U 3aBUCUMOCTEM;

MHTEPIPETUPOBATH CBOWCTBA (DYHKIIMH B KOHTEKCTE KOHKPETHOM MPAaKTUYECKOU CUTYallUU;.

OIIPENIeNIATh MO TpauKaM MPOCTEHIINE XapaKTEPUCTUKH MEPUOANIECKUX MTPOLIECCOB B OMOJIOTHH,
9KOHOMMKE, MY3bIKE, paAHOCBA3H U JIp.

Boinycknuk noyuum 603M0MCHOCHb HAYUUMBCA:

- OMHCHIBATh 1O TpaduKy U 1o (GopMysie MOBEICHHE U CBOMCTBA (DYHKIIHI, HAXOAUTh

HanOOJIbIINE ¥ HAaNMEHbBIIHNE 3HAYeHUS (QyHKIIUH;

- CTPOMTD 3CKU3 Tpaduka QyHKIMH, yIOBICTBOPSIOMIEH IPUBEACHHOMY HA0OPY YCIOBHUH (IIPOMEKYTKH
BO3pacTaHus/yObIBaHMsI, 3HaUCHHE (QYHKIMY B 33JaHHON TOYKE, TOYKH IKCTPEMYMOB, aCUMIITOTHI, HyJI
GYHKIUH | T.1.);

- pelIaTh ypaBHEHUS CUCTEMBbl YPaBHEHUH, HCIOJIB3YsI CBOMCTBA (DYHKIUI U UX TPadHKOB.

Hagaja MaTeMaTH4eCKOr0 aHAJIN3a

Buvinycknuk nayuumcs:

BJIaJIETh MMOHATUSAMU: IPOU3BOHASA (PYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIUH;

BBIUUCIIATH IPOU3BO/IHBIE FJIEMEHTAPHBIX (PYHKIMH U X KOMOMHALIUH;

UCCIeIoBaTh (PYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI;

CTPOUTH TPAPHKH U IPUMEHSTH K PEHICHUIO 33/1a4;

BJIQJICTh MOHATHEM KacaTelbHas K TpaduKy QYHKIIMH U YMETh IPUMEHSTH €T0 IPU PEIICHUH 3a/1a4;
BJIa/IETh MOHATUSIMU I1€pBOOOpa3Hast PyHKLMS, ONpeAeIeHHbIA HHTETpal;

npuMeHsTh TeopeMy HbroTona—JIeliOHMIIa 1 ee clIeCTBUS 171l pEeLIeHMs 3a/1a4.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

e CcBOOOJIHO BJAJIETh CTAaHAAPTHBIM alapaToM MaTEMAaTHYECKOTO aHaJIM3a JUIsl BEIYUCICHUS
MIPOU3BOJIHBIX (YHKIIMH OJHOM MepEMEHHOM;

e CcBOOOJHO MPHUMEHSTH anmapaT MaTeMaTUIECKOTO aHAIH3a [T UCCIIeAOBaHMS (DYHKIMHA 1
MOCTPOEHHUSI TPA(PHUKOB, B TOM YUCIIE UCCIIEIOBAHUS HA BBITYKIOCTb;

e OIEepHPOBATH NOHATHEM NEPBOOOPA3HOM PYHKIMM [UIs pELIeHUs 3aay;

® OBJIaJIETh OCHOBHBIMHU CBeIeHUsIMU 00 nHTerpaie Hetorona—JleitOHumna u ero npocreimmx
MIPUMCHCHHSIX

® OIEpPHPOBATH B CTAHAAPTHHIX CUTYAIHUIX MPOU3BOIHBIMH BBICIINX TOPSIKOB;

® yMETh MPUMEHSATH MPU PEIICHUH 33/1a4 CBOMCTBA HEMIPEPHIBHBIX (DyHKIIHIA,

® yYMETh BBINOJHATH MPUOIMKCHHBIC BBIYUCICHUS (METOIBI PEIICHS YPABHCHHM, BEIYUCIICHS
OTIpEJIeIEHHOTO UHTETpaa);

® yMeTh MPUMEHSATH NPUIOKEHUE TIPOU3BOIHOMN U ONPEIEIIEHHOTO WHTETpala K PEIICHHIO 3a/1a49
€CTECTBO3HAHUS;

® BIAJCTh MOHATUSIMH BTOpAs MPOU3BOAHAS, BEITYKIOCTh rpadpyika GyHKIIMH U yMETh UCCIIEOBATh
(GYHKIHIO Ha BBITYKIIOCTh

B noeceoneenoi scuznu u npu uzyuenuu Opy2ux y4edOHvlx npeomemos:

® pemarh NPHUKIAIHBIC 3a1a4u U3 OUOJIOTUH, GUBUKH, XUMHH, SKOHOMUKH U JPYTUX TPEIMETOB,
CBSI3aHHBIE C UCCIICIOBAHNEM XapaKTEPUCTHK IPOIIECCOB;

® UHTEPHPETHPOBATH MOJTYICHHBIC PE3YIIbTATHI

CTaTHCTHKA ¥ TEOpHs BEPOATHOCTEH, TOTHKAa 1 KOMOMHATOPHKA

BblnyCKHuK Haywumcs:



OTIEpUPOBATH OCHOBHBIMH OMHCATEIFHBIMU XapaKTePUCTHKAMH YHCIOBOTO Habopa: cpenHee
apudmernueckoe, MeraHa, HauOOJIbIlIee U HAMMEHbIIIEE 3HAUCHNUS;

OTIEpUPOBATH MOHATUAMU: YaCTOTA U BEPOSITHOCTH COOBITHUS, CITy4allHbIM BHIOOD, OIIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

BBIYHCIISTH BEPOSTHOCTU COOBITHI HA OCHOBE TIOJICUETA YHCIIa HCXOJIOB.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemos:

OLICHUBATh U CPAaBHUBATh BEPOSITHOCTH COOBITUH B pEaTbHOW YKU3HH;
YUTaTh, COTMIOCTABIISITh, CPABHUBATH, MHTEPIPETUPOBATH PEATbHBIC JTAHHBIC, TPEICTABICHHBIC B BUIC
Ta0IMI, TUarpamMmm, rpad)uKoB.

Bbmycmmk noayuum 603MOMNCHOCHIb HAYHYUMDbCA?

HMMETh MPEJCTaBICHUE O TUCKPETHBIX U HETIPEPHIBHBIX CIIYYalHBIX BEIMYUHAX U PACIIPEACIICHUSX, O
HE3aBHCUMOCTH CITy4ailHbIX BEJIUYUH;

HUMETh MPEJCTaBICHNE O MATEMAaTHUYECKOM OKUIAHUH U JUCTIEPCUU CITyYalHBIX BEJIUYUH;

MMETh IPEJCTaBICHNE O HOPMaJIbHOM paclpeeseHuu U MPUMEPax HOPMAIIbHO pacipeeIeHHbIX
CIIyYaiHBIX BEJIUYMH;

MMOHUMAThH CYTh 3aKOHA OOJIBIINX YHCEN M BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
UMETh TPEJICTaBICHNE 00 YCIOBHON BEPOSTHOCTHU U O MOJIHON BEPOSTHOCTH, IPUMEHSTH UX B
pelIeHun 3a/1ay;

HMMETh MPEJCTABICHUE O BAXKHBIX YaCTHBIX BUAAX Paclpe/ieICHUN U MIPUMEHSTh UX B PEIICHUU
3azauy;

MMETh MPECTABICHNE O KOPPEJSAIUH CITyYailHbIX BEJIMYUH, O JIMHEHHOW PErpeccuu.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

BBIYHUCIISITH WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B peaibHOM KU3HU;

BBEIOMPATH TIOIXOSIINE METOIBI TPEICTABICHIS H 00pa0OTKH JaHHBIX;

YMETh pelIaTh 3a7a4i Ha MPUMEHEHHE 3aKOHA OOJIBIITNX YMCE B COLIMOJIOTHUU, CTPAXOBAHUH,
3/IpaBOOXpaHEHUH, 0OecrieyeHH 0€30aCHOCTH HACETIEHHS B UpE3BbIYaiHbIX CUTYaAIUSX.

TekcToBbIE 3aa49H

Bbll’lyCKHuK Haysumcs:

peliaTh TEKCTOBBIC 33]]a4H Pa3HBIX THIIOB,

aHAJIM3UPOBATH YCIOBUE 33a]]a4l, TPU HEOOXOIUMOCTH CTPOUTH JJISl €€ PEIICHUS MaTeMaTHUECKYIO
MOJIEITB;

MMOHUMATh U UCTIOJB30BaTh JIJISl PEIICHUS 3a/1a9U HHPOPMAITUIO, TIPEICTABIICHHYIO B BUJIC TEKCTOBOM
Y CUMBOJIbHOM 3amKCH, CXeM, TaOIuIl, TuarpaMm, rpaukoB, pUCYHKOB;

JIEICTBOBATH IO aNTOPUTMY, COAEPIKAIEMYCSI B YCIIOBUHU 33]1a4H;

HCIOJIb30BAaTh JIOTHUECKUE PACCYKICHUS TIPU PEIICHUH 3a7a4u;

paboTaTh ¢ U30BITOYHBIMU YCIOBHUSIMH, BEIOMpAs U3 Beel mHGOpMAIUK, TaHHbIe, HEOOXOANUMBIE IS
pelIeHUs 3a/1a9H;

OCYIIECTBIIATH TIEPeOOP BO3MOKHBIX PEIICHUH, BRIOMPAst U3 HUX ONTHMAILHOE 110 KPUTEPUSIM,
chopMyTUPOBaHHBIM B YCIIOBUH;

aHATM3WPOBATH M MHTEPIPETHUPOBATH TIOTYICHHBIC PEIICHHSI B KOHTEKCTE YCIIOBHS 3a1a4H,
BBIOMpATH pelIeHHs], He IPOTUBOPEYAIUE KOHTEKCTY;

peliaTh 3aa4u Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MOEe3A0K H T.I1.;

peliaTh 3aa4n, CBI3aHHbBIE C JOJIEBBIM Y4acTUEM BO BIAJeHUU PUPMOH, IPEATIPUITHEM,
HEJBMKHMOCTBIO;

pelIaTh 3aa4u Ha IPOCTHIC TIPOIEHTHI (CHCTEMbI CKHJIOK, KOMUCCHH) U Ha BBIYHCIICHUE CIIOKHBIX
MIPOLIEHTOB B PA3NIUYHBIX CXeMaxX BKIIAJ0B, KPEAUTOB U UIIOTEK;

pelaTh MpakTHYeCKHUe 3a1a4u, TpeOyIOIINe UCTIONb30BaHUs OTPUIATENLHBIX YHCEN: Ha
oTpeielieHUue TeMITepaTyphl, Ha ONPEe/IeIICHHUE TTOJIOKEHUS Ha BPEMEHHOH OCH (JI0 HaIIeH 3pbI U
MocIie), Ha ABMKEHUE JCHEKHBIX CPEJCTB (MPUXO/pacxof), Ha OonpeaeNieHUe TITyOMHBI/BBICOTHI U
T.IL.;

WCIIOJIb30BaTh MOHITHE MacIITada JiyIs HaXO0XKJICHUS PACCTOSIHUM M JUTMH Ha KapTax, IlaHax
MECTHOCTH, TIJIaHaX MMOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMITBIOTEPE | T.II.

B noeceoneenoit scuznu u npu uzyuenuu Opy2ux npeomemaos:



peuiaTh NPAKTUYCCKUC 3aJa4l, BOSHUKAIOIIHUE B CUTyalluAX HOBCGHHGBHOﬁ KHU3HHU.

BblnyCKHMK nojiyuum 603MONCHOCHb HAYUUMbCA?

penaTh 3aJja4u pa3HbIX TUIIOB, B TOM YUCJIE 33Ja4y ITOBBIIIEHHOW TPYIHOCTH;

BBIOMpATH ONTUMANIBHBIN METO PEIICHUS 33a/Ia4H, pacCMaTPHUBAas pa3InYHbIC METOIbL;

CTPOUTH MOJIENIb PELICHUS 3a/1a4¥, IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS;

pemarts 3a1auu, Tpedyromue nepedopa BApUaHTOB, IPOBEPKH YCIOBHIA, BRIOOPA ONTUMAIBHOTO
pe3ynbTaTa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3Y/IbTAThl B KOHTEKCTE YCIOBUS 3a]]au, BEIOUPATh
pelleHus, HE IPOTUBOPEYAINE KOHTEKCTY;

MIEPEBOIUTH MPH PEIICHUH 33Ja49i HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO, UCHIOIB3Ys IPU
HEO0OXOJIMMOCTH CXEMbl, TaOJIHIIbI, TPAPUKH, TUATPAMMBL.

B noeceonesnoi scusnu u npu uzyueHuu Opy2ux npeomemos

peiaTh NPAKTUYCCKUC 3aJa9U U 3aJa4U U3 APYTUX NPEIMCTOB.

I'eomerpus

Bbll’lyCKHuK Haysumcs:

pacro3HaBaTh OCHOBHBIC BHJIbI TEJI BpalleHus (KOHYC, IMIIMHAP, cdhepa u map);
HAXOJUTh 0OBEMBI U ILIOIIAIU MIOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB M TEJT BPAILICHHUS C
MIPUMEHEHHEM (DOPMYIL.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

COOTHOCHUTDB a6CTpaKTHbIe ICOMCTPHUUCCKUC ITOHATHA U (baKTH C pCajIbHbIMU KU3HCHHBIMHA
00BEKTAMH U CUTyallusIMU,

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBCHHBIX '’COMCTPHUICCKUX (I)I/Il“yp JJId PCHICHU A TUIIOBBIX 3a/1a4
IMPAKTUYICCKOI'o COACPIKAHUA;

COOTHOCHUTH IJIOIMaaun HOBerHOCTeﬁ TeJ OJJMHAKOBOM (1)OpMBI pas3IMIHOIro pasmepa,

COOTHOCHUTE O0BEMBI COCy0B OJIMHAKOBOM (l)OpMLI pa3IMdIHOIro pasmMepa,

Bbll’lyCKHuK noJiyuum 603MOINCHOCHb HAYUUMDbCA?

MIPUMEHSITD ISl pElIeHUs 3a/1a4 FreoOMeTpruecKue (DaKThl, €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI B
SBHOH (opme;

pelaTh 3a/1aur Ha HaX0XKJIEHHE T€OMETPHUUECKUX BETMYHMH 110 00pa3laM Ui aJroOpuTMaM;

JenaTh (BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCJIE pUCOBATh BH/]L
CBEpXY, COOKY, CTPOUTH CEYEHUsI MHOIOI'PaHHUKOB;

U3BJIEKaTh, UHTEPIPETUPOBATH U NTPE0OPa30BbIBaTh HH(OPMALIHIO O TE€OMETPUIECKUX (UTypax,
MIPEJICTAaBICHHYIO HA YEPTEKaX;

MIPUMEHSTh FTeOMETpHUecKHe (PaKThI AJIs peleHus 3a7a4, B TOM YHCIIE MPEeoIaraloux HeCKOIbKO
11aroB pelICHMUS];

(bopMyIMpOBaTH CBOWCTBA U MIPU3HAKU (DUTYD;

JIOKa3bIBaTb FT€OMETPUUECKHUE YTBEPKICHHUS,

HaXO0/AUTh 00BEMBI U IIOLIA/IU TTOBEPXHOCTEH reOMETPHUUECKUX TeJl ¢ IPUMEHEHUEM (GopMyII;

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

HCIIOJIb30BaTh CBOMCTBA reOMETPUUECKUX GUTYp JUISl peIIeHUs 3a/1a4
MPAKTUYECKOT0 XapaKkTepa U 3aa4 U3 JIpyrux odaactell 3HaHUH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Buvinycknuk nayuumcs:

ONepUPOBAThH MOHATUSAMHU JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MKy BEKTOPAMH, CKAISIPHOE TTPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

HaxOJIUTh PACCTOSTHUE MEXIY ABYMSI TOUKaMH, CYMMY BEKTOPOB U ITPOM3BE/IEHUE BEKTOpPA HA YHCIIO,
YTOJI MEXAY BEKTOpaMH, CKaIsIPHOE MPOU3BECHIE BEKTOPOB.



Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMbBCA:
® packiaJabIBaTh BEKTOP MO JBYM HEKOJIMHEAPHBIM BEKTOPAM;
® 33/1aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpMHAT;
e pemiath NpoCTeillire 3aJaun BBEIEHUEM BEKTOPHOTo Oazuca.

HcTropust MaTeMaTUKHU

Buvinycknuk nayuumcs:
® OINKCHIBATH OTCIBHBIC BBIAIONTUECS PE3YJIBTATHI, TOJIYYCHHBIC B X0JI€ PA3BUTHSI MAaTEMAaTHKH KaK
HayKH;
® 3HATh MPUMEPHI MATEMATHYECKUX OTKPBITHI M MX aBTOPOB B CBSI3M C OTEYECTBEHHON U BCEMHUPHOMU
HCTOPUEM.
Buvinycknuk nosiyuum 603mM03CHOCHb HAYUUMBCA
® TIPEICTaBIIATH BKJIAJ BBIJIAIOIIUXCI MATEMAaTUKOB B PA3BUTHE MATEMATHKU U WHBIX HAYYHBIX
oOJacreii.
MeTtoabl MATEMATHKH

Buvinycknuk nayuumca:
® [IPUMEHSTH U3BECTHBIC METObI MPU PEIICHUHN CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a]1ay;
e 3aMeuaTh U XapaKTepHU30BaTh MATEMAaTUUYECKHE 3aKOHOMEPHOCTH B OKpPYKArOLIEH
JIEHCTBUTEIIFHOCTH,
® [IPUBOJUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIEC, B TOM UHCIIE
XapaKTEPU3YIOLIUX KPacoTy U COBEPILIEHCTBO OKPYKAOIIEr0 MUPA U MIPOU3BEICHUI UCKYCCTBA.
Bovinycknuk noayuum 603mMOMCHOCMb HAYUUMBCA:
® HCIIOJb30BaTh OCHOBHBIE METO/BI I0KA3aTEIbCTBA, IPOBOJUTH JI0KA3ATEIHCTBO U BBITOIHATH
OIIPOBEP)KEHUE;
® [IPUMEHSATHh OCHOBHBIE METO/IbI PEIEHUS] MATEMATUYECKHUX 3a1aY;
® Ha OCHOBE MaTEMATHYECKHUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEPU30BaTh KPacoTy 1
COBEPILEHCTBO OKPYKAIOIIET0 MUpPa U MPOU3BEACHUI UCKYCCTBA;
® [PUMEHATh IPOCTEUILINE TPOrPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPU
pELIEHNN MAaTEMATUYECKHUX 3aay.

Conep:xanue

11 KIIACC
YpaBHeHNsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHUW M HEPaBEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-CIIEICTBUSI.
PaBHOCHITbHBIE HEpABEHCTBA.

OT60p KOpHEW TPUTOHOMETPHUYECKHX YPABHEHHMHM C MOMOIIbI0 TPUTOHOMETPHUUECKON OKPYKHOCTH.
PelreHne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METObI PELIEHUS TOKA3aTEIbHBIX U JIOrapu(MUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIIEHNS HPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI pEHIEHUS CHUCTEM HW COBOKYIHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

YPaBHCHI/IH, HEPaBCHCTBA M CUCTEMBI C ITapaMETpaMu.



[IpuMeHeHNE ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1a4 W 3a7ad W3
pa3NUYHBIX 001acTel HAYKH U peasIbHOM KU3HH, HHTEPIPETalrs OTYYeHHBIX Pe3yIbTaToB.

BCPOHTHOCTL H CTaTUCTHKA

UucnoBble XapakTEPUCTHUKH CIYYalHBIX BEJIWYMH: MAaTEMAaTHYECKOE OXKHIAHWEe, ITUCIEPCHS H
CTaHAapTHOE OTKJIOHEeHUuE. [IpumMepsl NpUMEHEHUsT MAaTEMAaTUUECKOTO OKHMJIaHUsI, B TOM YHMCJIE B 3ajja4ax U3
MMOBCETHEBHON JKM3HU. MareMaTtnuueckoe OKuJaHue OMHApHOHM ClydyallHOW BEIMYMHBI. MareMaThyeckoe
OKMJIaHUE CYMMBbI CIYYalHBIX BEJIWYUH. MareMaThyecKkoe OXUAAHUE U JIUCIIEPCUS T€OMETPUUYECKOTO U
OMHOMMAIIBHOTO pacIpeIeICHUM.

3aKoH OOJIBIIMX YKCEN U ero POJib B HayKe, MpUpoje u odiiecTBe. BeIOOpOUHbBIN METO/ UCCIIEIOBAHUIA.

[Ipumepsbl HenmpephIBHBIX CIy4yailHBIX Benu4MH. [loHATHE O IUIOTHOCTM pacmpeleneHus. 3aaauu,
IIPUBOJISLINE K HOPMAJILHOMY pactipesieneHuto. Ilouatue o HopMaabHOM pacnpeaeieHuu.

Tena Bpamenus

[TonsaTHs: UMAMHIPUYECKAs MOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, cepuyeckas MOBEPXHOCTb,
oOpasyromme moBepxHocter. Tena BpaleHus: MUINHIP, KOHYC, YCEYEHHBIN KOHYC, chepa, map. Bzanmuoe
pacnojoxeHue cepbl U IIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300pakeHue Ten BpalleHus Ha
iockocT. Pa3séprka munmunHapa u konyca. CuMMeTpus cepbl 1 mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 006 00BEME MPSIMOYTOJILHOTO MapajlieJenuIea u
cienctBus U3 He€. OObEM NPAMON M HAKIOHHOM MPU3MBbI, LIUIMH/IpA, TUpaMubl U KoHyca. O0bEM 11apa u
IIIaPOBOT'0 CEIMEHTA.

KomOuHanmu Ten BpalieHus: ¥ MHOTOTpaHHUKOB. [Ipu3Mma, BIMCaHHas B HUAJIMHIP, OMUCAHHAS OKOJIO
wHapa. [lepecedenue chepbl U mapa ¢ mwiockocThio. Kacanue mapa u cdepsl miockocteio. [TonsiTre
MHOT'OIpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHONH B MHOTOTPAHHUK HJIU TEJIO BPAIICHUSI.

[Tnomanas NoBepXHOCTH LMIIMHAPA, KOHYCa, IIomaab chepsl U e€ yacteil. [logobue B mpocTpaHcTBe.
OTtHoienne o0bEMOB, MmIomaAe nosepxHocteil mo1o0HbIX Guryp. [IpeodpasoBanue nogo0ust, TOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHH! MHOTOIPAaHHHUKOB M TeJ BpALEHUS: CEUYEHHs LMIuHApa (MapamielabHO U
NEPIEHUKYIIIPHO OCH), CEUeHHUs] KOHyca (MapauleibHble OCHOBAHUIO U TNPOXOJIIUE Yepe3 BEpIIUHY),
CEYEHMS 1Iapa, METOJIbI TIOCTPOCHHUSI CEYEHMI: METO/ CJIEI0B, METOJl BHYTPEHHEIO IPOEKTUPOBAHUS, METO
[IEPEHOCA CEKYILEH IIIOCKOCTH.

BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

Bexropsl B npocTpancTBe. Onepanuu Haja BeKTOpamu. BekTopHOoe ymMHOXKeHHe BeKTOpoB. CBoiicTBa
BEKTOPHOI0 yMHO€HHMs. [IpsMoyronpHas cucTteMa KOOpJAMHAT B IpocTpaHcTBE. KoopanWHATHI BEKTOpA.
Pasnoxxenue Bektopa 1o 6aszucy. KoopauHaTHO-BEKTOPHBIN METOJ MPU PEIICHUH T€OMETPUYECKHX 3aad.

J{BMKeHHMS B IPOCTPAHCTBE

JIBrxenus npoctpancTBa. OTobpaxenus. [[Brkenus u paBeHCTBO puryp. OO1mume CBoMCTBa ABMIKEHUN.

Bunel ABWKEeHUI: MapasieNbHBIA MEPEHOC, HEHTpadbHAs CUMMETpPHs], 3€pKalbHAs CUMMETPHS, MOBOPOT
BOKpyT npsimoi. [IpeoOGpazoBanus momoowus. [Ipsmas u cepa Ditnepa.

TemaTnuyeckoe nJIaHMPOBaHUE
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