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HOACHUTEJBHASA 3AIINCKA

[enu n3ydyeHus: yaeOHOTO NpeameTa:

. (opMUpOBaHKE TMPEACTABICHUI O MaTEMaTHKE KAaK YHHBEPCAaIbHOM
A3bIKE HAYKH, CPEACTBE MOJCIMPOBAHMS SIBJIEHUM M IPOLECCOB, 00 UAESIX U METO-
JlaX MaTEeMaTHKU;

. pa3BUTHE JIOTMYECKOIO MBIIUIEHNS, AITOPUTMUYECKONW KyJIbTYpBHI,
KPUTHUYHOCTH MBIIIJICHUs] Ha ypOBHE, HEOOXOIUMOM [Isi OOy4YEeHHsI B BBICIICH
IIKOJIE 10 COOTBETCTBYIOIIEH CHEHUAIBHOCTH, B Oyaymiel npodeccruoHaabHOM
NEeSATEIbHOCTH;

. OBJIQJICHNE MaTeMAaTUYECKUMHU 3HAHUSIMH U yMEHHUSIMH, HEOOXOaH-
MBIMH B TIOBCEIHEBHOM >KW3HHU, JIJISI MU3yYEHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH Ha 0a30BOM ypOBHE, JJI MONy4YeHHs] oOpa3oBaHHs B 00JIaCTAX, HE
TpeOyIOMMX YrIyOJIEHHON MaTeMaTH4eCKOn MOATOTOBKY;

. BOCIIUTAHUE CPEJICTBAMU MATEMATUKU KYJIbTYPbl JUUYHOCTU: OTHOIIE-
HUSl K MaTeMaTHKE KaK 4acTU OOIEYeI0OBeYeCKON KYJIbTYphl: 3HAKOMCTBO C HCTO-
pueil pa3BUTHS MaTEMaTHKH, BOJIIOLMEN MaTEMaTHUECKUX UEH, TOHUMaHUs 3Ha-
YUMOCTH MaTEMATUKH JUIsl 0OIIECTBEHHOTO Mporpecca.

OO0mas xapakTepucTUKA Yy4e0HOIr0 NpeaMera.

Conepxanue o marematuke GopMmupyeTcsi Ha ocHOBe DyHIaMEHTaIbHOIO
A]lpa IMIKOJBbHOIO MaTeMaThu4eckoro oopasoBanusi. OHO MPEACTaBIEHO B BUJE CO-
BOKYITHOCTH COJIEpP>KATEJIbHBIX JIMHUW, PacKphIBAIOIIMX HarnojHeHue DyHIaMmeH-
TaJbHOTO fJpa IIKOJIBHOTO MAaTEMaTUYECKOrOo O0pa3oBaHUsl NMPUMEHHUTEIBHO K
CTapIIEH IIKOJIE.

[Ipy u3ydyeHuM Kypca MareMaTHKd Ha 0a30BOM YpOBHE MPOJOJKANOTCA U
MOJIYHalOT pPa3BUTHE COJEpKATENbHBIC JTUHUHU: «Anredpa», «MareMaTuyeckuit
aHanu3», «BeposTHOCTh M CTaTUCTHKa». B paMkax yKa3aHHBIX COIEpKaTEIbHBIX
JIMHUM PEIIAIOTCS CIEAYIOIME 3a/1a4i: U3yUYEHNUE HOBBIX BUOB YHCIIOBBIX BbIpa-
KEHUW U HOPMYIT; COBEPIIICHCTBOBAHNE MPAKTUYECKUX HABBIKOB U BBIYUCIUTEIb-
HOW KyJIbTYpBI, pacIIMpEHHE U COBEPLICHCTBOBAHUE aNreOpanyeckoro anmnapara u
€ro NPUMEHEHUE K PELICHUI0 MaTEMAaTUYECKNX M HEMaTeMaTHUYECKHUX 3aJad; pac-
HIMPEHUE U CHCTEeMaTu3alus OOIUX CBeeHUN O (PyHKUHMSAX, MONOJHEHHE Kiacca
M3y4aeMbIX (DYHKIMHI, WILTIOCTpalusl IUPOThl NPUMEHEHHUs] QYyHKUUNA JJIs1 omKca-
HUS U U3YUYEHUS PEAIbHBIX 3aBUCUMOCTEH.

N3yyeHnue reoMeTpun BHOCHUT BKJIAJ] B Pa3BUTUE JIOTUYECKOTO MBIIIUICHHUS, B
dbopmupoBaHUEe TOHATUS JAOKa3zarenbcTBa. lIpu ocBoeHuuM conepkaHus Kypcea,
y4aluecs rnojxy4atoT BO3MOKHOCTb:

. W3YYUTh CBOMCTBA MMPOCTPAHCTBEHHBIX TEIL;

. YMETb NPUMEHATH ITOJYYEHHBIC 3HAHMS Ul PELICHUs NPaKTHUYECKUX
3a1ad4;

. pa3BUTh TPOCTPAHCTBEHHBIE NPEICTABICHUS U H300pa3UTENIbHbIC

YMEHHS;



. pPa3BUTh JIOTUYECKOE MBIIIUICHUE W PEYbh — YMEHUS JIOTHUECKH 000C-
HOBBIBaTh CYXJCHHS, IPOBOJUTh HECIOXKHBIE CUCTEMATU3ALMK, TPUBOJUTH TIPU-
MEpbl U KOHTPIIPUMEPHI.

MecTo yueOHOro npeamera B yueOHOM ILIAHE.

VYuebnsiit nan Jiumes MI'Y H.IL. Orapera orBoaut 170 yacoB s uzyde-
HUs ydyeOHoro npenMera «Maremaruka: ajareOpa U Hayajga MaTeMaTUYeCKOro aHa-
Ju3a, TEOMETpUs» Ha 0a30BOM ypoBHE B 11 kiacce, u3 pacuera «Anredpa v Haua-
Ja MaTeMaTUYEeCKOTO aHanmm3a» - 3 y4eOHBIX Yaca B Hemento, «l'eomerpus» - 2
y4eOHBIX Yaca B HEAECIIO.



IHHJIAHUPYEMBIE PE3YJBbBTATBHI OCBOEHUSA NTPOI'PAMMUBI 110
MATEMATHUKE HA YPOBHE CPEJIHET'O OBIIET'O OBPASOBAHMUA

W3ydyeHne MaTeMaTHKM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
HAIpPaBJIEHO HA JOCTWKEHUE OOYYalOUIMMMCS JIMYHOCTHBIX, METANPEAMETHBIX U
IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTaTOB OCBOECHUS YYEOHOI O IpEeAMETA.

JINYHOCTHBIE PE3YJIBTATDBI

B pesynbrarte uzydeHus MaTeMaTUKU Ha YPOBHE CpPEIHETO OOIIero oopa3o-
BaHUs y oOyuaromierocsi OyayT chopMHpPOBaHbBI CICAYIONIUE TUIHOCTHBIC PE3yIib-
TaThl:

1) rpamaaHcKoOro BoCHUTAHUA: CHOPMUPOBAHHOCTH TPAXKTAHCKON TO3H-
UM 00y4JaroIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO oO11e-
CTBa, MPEACTABJICHHE O MATEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS Pa3Ind-
HBIX CTPYKTYp, SIBJICHUH, IPOLIETYp TPakKIaHCKOTO 00111ecTBa (BEIOOPHI, ONIPOCHI U
JPYroe), yMEHHE B3aWMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBET-
CTBUU C UX (PYHKIIUSIMU U HA3HAYCHUEM;

2) NaTpUMOTHYECKOr0 BOCHHMTAHMSA: CHOPMUPOBAHHOCTH POCCUICKOMN
IPaXKIAaHCKON MIEHTUYHOCTH, YBAKEHHUS K MPOILLIOMY U HACTOSIIIIEMY POCCUUCKOM
MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUIUCKUX MAaTEeMaTUKOB
Y POCCUHCKON MaTEMaTHYE€CKOMN IIKOJIbI, HCIIOJIb30BAHUE 3TUX TOCTUKEHHI B JIpY-
TUX HayKax, TEXHOJOTHSX, chepax IKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIHUTAHMS: OCO3HAHUE YXOBHBIX II€HHO-
CTEH pOoCCHUIICKOro Hapojaa, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, dTHYE-
CKOT'O MOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUN HAYKU
U JIeATEIbHOCThIO YYEHOT0, OCO3HAHHME JIMYHOTO BKJIAJa B MOCTPOCHHE yCTOMYU-
BOT0 OyAyIlero;

4) 3cTeTHYeCKOr0 BOCIIUTAHMSA: SCTETUYECKOE OTHOLIEHWE K MHUPY, BKIIIO-
yasi 3CTETUKY MaTeMAaTHYEeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEHICHH,
paccyXAeHUi, BOCIPUUMYHUBOCTh K MAaTEMAaTHUECKUM ACTIEKTAM PA3JIUYHBIX BUIOB
HCKYCCTBA;

5) ¢uznyeckoro BocHUTAHHMS: CPOPMUPOBAHHOCTH YMEHHUS NPUMEHSTh
MaTeMaTUYeCKUe 3HaHUsI B MHTEPECcax 3J0pPOBOr0 M 0€30IMacHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 37I0POBbIO (370pOBOE MUTaHUE, COATaHCUPO-
BaHHBIM PEKUM 3aHITUN U OTAbIXA, PEryisipHasi Gu3UUecKas akTUBHOCTD), (U3H-
YECKOE COBEPILICHCTBOBAHUE TMPU 3aHATUSIX CIOPTUBHO-03I0POBUTEIBLHON Jesi-
TEJIbHOCTBIO;

6) TpyaoBOro BOCHHUTAHUSI: TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTU
TPYJO0JIIO0Us, UHTEPEC K pa3InyHbIM cdepaM MpoPecCHOHAIBHON NIEATETbHOCTH,
CBSI3aHHBIM C MAaT€MaTUKOMN U €€ NPUIOKEHUAMU, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymymiel mpodecCuu M pearn30BbhIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYeCKOMY 0Opa3oBaHHMIO U caM0O00Opa3oBa-
HUIO HA MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0J0THYecKOr0 BOCHUTAHMS: C(HOPMUPOBAHHOCTH IKOJIOTHIECKOM
KYJbTYpbl, TOHUMAHHUE BJIUSHUS COLUUAIBHO-3KOHOMUYECKUX MPOILIECCOB Ha CO-



CTOSIHUE TMPHUPOAHON M COIMAJIBHOM Cpebl, OCO3HAHME TJI00AJIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIeM, OPUCHTALMSI HA MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU
JUTSL pEIeHUS 3a/1a4 B 00J1aCTH OKPY KaIOIIel Cpelibl, IJIaHUPOBAHKUE MOCTYIKOB U
OILICHKU UX BO3MOJKHBIX MOCJEACTBUI JIJIsl OKPYXKAIOIIEH CPeIbl;

8) meHHOCTM Hay4YHOro MO3HaHUs: CHOPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M OOIIECTBEHHOU
MPaKTUKH, MOHUMAHUE MaTeMaTHYEeCKOM HayKdh Kak c@epbl 4eToBEYeCKOl nes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS UBUJIM3ALMH, OBJIa-
JIEHUE S3bIKOM MAaTEMAaTUKU U MaTEMaTHYECKON KyJIbTYypOH Kak CpeJCTBOM I103Ha-
HUS MHpPA, TOTOBHOCTh OCYLIECTBJISTh IPOEKTHYIO M HMCCIEI0BATEIbCKYIO JEs-
TEJIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynpraTe 0CBOCHHS MPOrpaMMBbl [0 MaTeMaTUKE Ha YPOBHE OCHOBHOTO
oO1iero oopazoBanusi y odyyaromerocsi 0yayT copMUpOBaHbl METANpPEIMETHBIC
pe3yJIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJCHUEM YHUBEPCAJIbHBIMU IO3HABATENb-
HBIMH JICUCTBUSIMU, YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU U YHU-
BEPCAJIbHBIMU PETYJISATUBHBIMU JACHCTBUSIMH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble jornyeckue 1eicTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKU MaTeMaTHYe-
CKUX OOBEKTOB, MOHSITHA, OTHOLICHUH MEXIY MOHITHIMH, GOPMYITUPOBATH OIpe-
JICJICHUs TIOHSATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiaccU(UKAIUU, OC-
HOBaHMSI JIJ1s1 0000IICHUS U CPaBHEHUS, KPUTEPUU TIPOBOAUMOTO aHAIIN3a;

® BOCIPUHHUMATbh, (OPMYIUPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEP-
JUTENIbHBIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

® BBIABIATH MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBO-
peuns B dakTax, JaHHBIX, HAOMIOJEHUSX U YTBEPXKICHUAX, MIPejIaraTb KpUTEPUH
JUIS1 BBISIBIICHUS] 3aKOHOMEPHOCTEN ¥ TPOTUBOPEUHN;

e JleJaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JACTyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUYEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

® [POBOJUTH CaMOCTOSITEJILHO JIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEp-
XKJACHUU (MpsIMble M OT MPOTHBHOIO), BBICTPAWBATh APryMEHTAIMIO, NMPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYICHHS U BBIBOJIbI;

e BbBIOMpaATh CHIOCOO pemieHus y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIIEHUs, BEIOMpPATh HauboJee NOIXOIAIUN C YYETOM CaMOCTOSATEb-
HO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

®  ICIIOJIH30BAaTh BOIPOCHI KAK MCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHMUS,
dbopMyIMpOBaTh BOMPOCH, (PUKCHUPYIONIHE TPOTUBOPEUHE, TPOOIEMY, YCTaHABIIH-
BaTh MCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Yy, apIryMEHTHUPOBATH CBOIO MO3U-
LIUI0, MHEHHE;

® MPOBOJUTH CAMOCTOSITENHHO CIIJIAHUPOBAHHBIM IKCIEPUMEHT, HUCCIIEO0-
BaHHME IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO OOBEKTa, SBJICHMS,



Ipolecca, BBISIBICHUIO 3aBUCUMOCTEN MEXAy OOBEKTaMU, SIBICHUAMH, TIpoIecca-
MU;

®  CaMOCTOSTEIbHO (OPMYIUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yibTa-
TaM NPOBEAEHHOTO HAOIIOACHMS, UCCIEOBAHMSI, OLICHUBATH JOCTOBEPHOCTH I10-
JYYEHHBIX PE3yJIbTaTOB, BBIBOAOB U 0000LICHUI];

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCA, A TAKKE BBLABUTATH
IIPEATNIOJIOKEHHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c uHpopmanueii:

® BBIABIATH AePUINTH HH(OPMALIUHU, TAaHHBIX, HEOOXOIUMBIX JIJISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]a4H;

e BBIOMpPATh UHYOPMALIMIO U3 UCTOYHUKOB PA3JINYHBIX THUIIOB, AHAJU3UPO-
BaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUIOB
1 (OpM MpECTABICHUS;

® CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, IPEICTABIATh €€ B pazauuHbIX (op-
Max, WUTIOCTPUPOBATh rpapuuecKH;

® OLEHUBATh HAAEKHOCTh MH(OPMALMU MO CaMOCTOATEIBHO C(HOPMYIIH-
POBaHHBIM KPUTEPUSAM, CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC y4eOHbIe NeHCTBHSA:

® BOCHPHUHHMMATh U (OPMYIUPOBATH CYKJIECHUSI B COOTBETCTBHH C YCIOBH-
MM ¥ UEJISIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSCHEHUS [0 XOMy PELICHWs 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTarT;

® B X0Jie 00CYXIEHHUS 33J1aBaTh BOIIPOCHI M0 CYIIECTBY O0OCYX AaeMOM Te-
MBI, NPOOJIEMBI, PEeIIaeMON 3a/1aud, BbICKa3blBaTh HJEH, HAICJICHHbIE Ha MOUCK
pELLIEHHUs], CONIOCTABIATh CBOU CYKJICHUS C CYKICHUSAMHU APYIUX YYACTHUKOB JUa-
jora, 0OHapy>KMBaTh pa3jIMuue U CXOJICTBO MO3UIIMMA, B KOPPEKTHOH dopme dop-
MYJIMPOBaTh Pa3HOIJIACHUS, CBOU BO3PAKECHUS;

® [IPEACTAaBIATh PE3YJIbTAThl PEUIEHUS 3aJayM, SKCIEPUMEHTA, HCCIENO-
BaHMUsI, MPOEKTA, CAMOCTOSTENBHO BBIOMpATh (pOpMAT BBICTYIUIEHUS C Y4ETOM 3a-
Jlay Mpe3eHTAlU U 0COOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe NeliCTBHUA

Camoopranusamnus:

® COCTaBJIATH IUJIaH, aJITOPUTM pELIeHMs 3a/1a4uM, BEIOUpaATh CIIOCO0 perie-
HUS ¢ YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEeHTH-
pOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTEJIEKT:

® BJAJETh HaBBIKAMU MMO3HABATEJILHOM pPe(IeKCUU KaK OCO3HAHUSI COBEp-
IIAEMBIX JEMCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BJIAJETh CIIO-
cobamMu caMONPOBEPKH, CAMOKOHTPOJIS MIPOLIecca U pe3ysibTaTa pelieHrs MaTeMa-
TUYSCKOM 3a7auH;

® [IPEABHUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILICHUM 3a-
Jlaud, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEJIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



® OIICHWBATh COOTBETCTBHE pe3yJbTaTa AN H YCJIOBHUSIM, OOBSCHSTH
MPUYUHBI TOCTUKEHUS WIIM HEAOCTUKEHUS PE3yJIbTaTOB AESITEIbHOCTH, HAXOAUTh
OILIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

® TIOHMMAaTh U MCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUyalIb-
HOUW paboTHI TIPU pPEIICHWH Y4EeOHBIX 3a7ad, MPUHUMAThH 1€ COBMECTHOW es-
TEJIHLHOCTH, TUTAHUPOBATH OPTAHU3AIINI0 COBMECTHOW PabOThI, pacIIpeAe/IsITh BUBI
paboT, MOTOBAapUBATHCS, OOCYXKIATh MPOIECC M Pe3ydbTaT padoTh, 0000IIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

® yYacTBOBATh B IPyNMoOBBIX opmax paboThl (00CyX)aeHHs, OOMEH MHe-
HUM, «MO3TOBbIC IITYPMBD» U UHBIE), BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPIU-
HUPOBATh CBOU JACUCTBHUS C JPYTMMHU UJIEHAMU KOMAaHbl, OLIEHUBATh Ka4eCTBO
CBOETO BKJaJia B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHU-
KaMH B3aUMO/ICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yNbTaThl OCBOEHHUS MPOrpamMMbl 10 MaTeMaTHKe Ha 0a3o-
BOM YpOBHE Ha YPOBHE CpPEIHEro o0Imero ooOpa3oBaHus MPEACTaBICHBI 110 TOJaM
oOy4eHHsI B paMKaX OTAEJIbHBIX y4E€OHBIX KYpCOB B COOTBETCTBYIOLIMX pPa3leiax
IIPOTPaMMBI 110 MaTEMaTHUKE.



PABOYAS ITPOI'PAMMA YUEGHOTI'O KYPCA «AJITEBPA U1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

[HosicHuTeIbHASA 3aNIMCKA

VY4eOHblll Kypc «Alredpa U Hauyajga MaTeMAaTHUYECKOTO aHajIu3a» SIBISIETCS
OJIHUM M3 HanboJsee 3HAaUUMbIX B IIPOrpaMMe CPEeJHEro 00IIero oopa3oBaHusi, Mo-
CKOJIbKY, C OJTHOM CTOPOHBI, OH 00eCleuynBaeT MHCTPYMEHTAJIbHYIO 0a3y i U3y-
YEHUS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (OPMHUPYET JIO-
THYECKOe W aOCTPAaKTHOE MBIIIIEHHE OOYydJalomuXxcs Ha YPOBHE, HEOOXOAMMOM
JUIsl OCBOEHMSI Y4€OHBIX KypcOB MH(OPMATHKH, OOILIECTBO3HAHMS, UCTOPUH, CIIO-
BecHOCTH. B paMkax yueOHOTO Kypca «Anredpa v Havajla MaTeMaTHYECKOTO aHa-
JU3a» 00ydJaromuecs OBJIAJIEBAIOT YHUBEPCATHHBIM SI3HIKOM COBPEMEHHOW HAYyKH,
KOoTOpasi GopMyIUpPYyET CBOM JOCTHKEHHS B MaTeMaTH4eckoi (hopme.

VY4eOHbIif Kypc anreOpsl U Hauad MaTeMaTHYECKOTO aHaln3a 3aKJaj(bIBacT
OCHOBY JUJIsl YCIIEUIHOT'O OBJIAJICHUSI 3aKOHAMU (DU3UKHU, XUMUHU, OMOJIOTUH, IOHU-
MaHHUSl OCHOBHBIX TEHJCHIIMM SKOHOMHMKH M OOILIECTBEHHOW >KM3HH, IMO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IUMPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEIHEBHOM XKM3HU. B TOXe BpeMs OBIaJcHHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEMaTUYECKUMH KOHCTPYKLIMSIMH pas-
BHUBAE€T YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEp-
XKJCHUS, UCIIOJIB30BaTh 00OOIIEHNE U KOHKPETHU3AlMIo, abCTparupoBaHue U aHa-
Joruio, GopMUPYET KpeaTUBHOE M KPUTUYECKOE MBIIIIeHHE. B xoe n3ydenus ani-
reOpbl U Ha4aJl MAaTEMATHYECKOI0 aHaln3a Ha YPOBHE CPEIHETo 00IIero oopa3o-
BaHUs 00yJaroIInecs MoJTy4ar0T HOBBIN OIBIT PEIICHU IPUKIATHBIX 33724, CaMO-
CTOSATEIBHOTO MOCTPOCHUS MAaTEMAaTHUECKUX MOJIENEN peabHbIX CUTYyalluid U WH-
TepIpEeTAINH MOJYyUYEHHBIX PEIICHUN, 3HAKOMSTCS ¢ PUMEPAMHA MAaTEeMAaTUYECKUX
3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE W B UCKYCCTBE, C BBIIAIONIMMHICS MaTeMaTH-
YECKUMHU OTKPBITUSIMHU M UX aBTOPAMH.

VYueOHbIl Kypc anreOpbl M Havajl MaTEeMaTHYECKOTO aHajan3a 00JIalaeT 3Ha-
YUTEJIbHBIM BOCIHMTATEIBLHBIM TMOTEHIIMATIOM, KOTOPBIA peau3yeTcsi Kak uepes
y4eOHbIN MaTepual, CIOCOOCTBYIOMUN (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33peE-
HUS, TaK U 4yepe3 cnenupuKy yueOHOU eaTeTbHOCTH, TPEOYIOIIeH caMOCTOsSTEb-
HOCTH, aKKypaTHOCTH, TPOJOJDKUTEIHHOM KOHIICHTpAllMMd BHUMAaHHS M OTBET-
CTBEHHOCTH 32 IIOJyYEHHBIN pPe3yJIbTarT.

B ocnoBe metoanku oOyueHus: ainredpe U HadalaM MaTeMaTHYeCKOro aHa-
JM3a JISKUT JIeATETbHOCTHBIA PUHIIUT O0yUYEHUSI.

B ctpykType mporpammel no anreOpe U HavajiaM aHaiIu3a BBIICISIOTCS Clie-
IyIOIIMe COAep)KaTeIbHO-METOANYeCKHe JUHUH: «Yuciaa ©  BBIUKCICHHSY,
«DyHKIIMYU U Tpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauama maTemaTnuecko-
ro anamm3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEpIKATEIBHO-
METOJUYECKHE JTUHUM U3Y4alOTCsl Ha MPOTSDKEHUU JBYX JIET 00y4eHHs Ha YpOBHE
cpeaHero o61iero 0opa3oBaHusi, €CTECTBEHHO JTOTOIHSSA APYT APYra U MOCTEIECHHO
HACHIIAICh HOBBIMU TeMaMU W pasjeiiaMu. J[aHHBINH ydeOHBIN KypC SIBISICTCS MH-
TErpaTUBHBIM, ITOCKOJIBKY OOBEIMHSET B ceOe coiepiaHue HECKOJbKMX MaTeMa-
TUYECKUX AUCIUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMAaTUYECKU aHallu3, TEO-
pust MHOXKeECTB U apyrue. [lo Mepe Toro kak oOyuaroiuecs: oBiaJeBaroT Bc€ Ooiee




HMIMPOKUM MATEMaTUUYECKUM allllapaToM, y HUX MOCIEA0BATEIbHO (GOPMUPYETCS U
COBEPILIECHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYIO MOJENb PEalbHOW CUTya-
UM, IPUMEHSTh 3HaHMsI, IOJyUYEHHbIE B yUeOHOM Kypce «AnreOpa U Havajna ma-
TEMaTUYECKOI0 aHallu3a», U1 PELIEHUS CaMOCTOSATENbHO CPOPMYIUPOBAHHOM
MaTEeMaTU4YEeCKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyYEHHBIN pe3yJIbTaT.

ConepxarenpHo-MeTOAMYECKas JIMHAA «HUHUCna U BBIYMCIICHHSD) 3aBEpLIACT
(OpMHUpPOBAaHNE HABBIKOB HCIIOIb30BaHUS IEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus. Ha ypoBHe cpeaHero o6iiero
oOpa3oBaHHsi 0c000€ BHUMaHHUE yJenserca (OPMHUPOBAHHUIO MPOYHBIX BBIUKCIHU-
TEJbHBIX HABBIKOB, BKIIIOUAIOIIUX B ce0sl MCIOIB30BAaHUE PA3IMYHBIX (GOpPM 3amu-
CH JIEWCTBUTENIBHOTO YHUCIIA, YMEHUE PAlMOHAIBHO BBIOJIHATH JEUCTBHUS C HUMH,
Jenarh NPUKHJIKY, OLIEHUBATh pe3yiabTaT. OOydaroniyecs NojaydaroT HaBbIKU MPHU-
OJIMKEHHBIX BBIYHMCIICHUN, BBINOJHEHUS JCHCTBUU C YHUCIIAMM, 3alMCAHHBIMU B
CTaHJapTHOM (opMe, MCIOJB30BaHUS MATEMAaTHYECKMX KOHCTAHT, OLIEHHWBaHUS
YUCJIOBBIX BBIPAXKECHUM.

ConeprxarenpHas IMHUS «YPaBHEHUS U HEPABEHCTBA» PEAIN3YETCs Ha IIPO-
TSKEHUHM BCETO OOY4YEHHs Ha YPOBHE CPEHEro oOIIero oOpa3oBaHusl, MOCKOJIbKY
B KaXJIOM pasJielie MporpaMMbl IIPENYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a-
nad. OOyyaromuecs OBJIaJCBAIOT PA3IMYHBIMU METOAAMH PEIICHUS 1IeIbIX, palu-
OHAJIbHBIX, UPPALIUOHATIBHBIX, IOKA3aTEIbHbIX, JIOTAPU(PMUIECKUX U TPUTOHOMET-
PUYECKUX YpPaBHEHUM, HEPABEHCTB U UX cucTeM. lloydeHHbIE YMEHHUS UCTIONb3Y-
I0TCS NIPU HMCCIIEOBAaHUU (YHKLIHMA C MOMOUIBIO MPOU3BOAHOW, PEIICHUU MpPU-
KJIQJHBIX 33/7a4 U 337a4 Ha HaXOXKJIEHUE HAaWOOJIbIIMX Y HAaWMEHbBIIUX 3HAUYCHHUU
¢bynkunu. /laHHasg conepkarenpHas JIMHUA BKIIOYaeT B ceOsl Takxke (popmupoBa-
HUE YMEHHI BBINOJIHATH Pacy€Thl Mo popMysiaMm, mpeoOpa3oBaHus LENbIX, paluo-
HaJbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAK)KE BbIpa-
KEHUH, coepKaluX cTerneHu U jorapudmsl. bnarogaps uzydenuro anredpaunde-
CKOTO MaTepuana MPOUCXOJUT JalbHEWIIee pa3BUTHE AJTOPUTMHUYECKOTO U ab-
CTPAKTHOTO MBIIIJICHUST 00ydaromuxcsi, (GOpMUPYIOTCS HaBBIKM J€TyKTUBHBIX
paccyXaeHui, paboThl C CUMBOJIBHBIMU (pOpMaMH, IPEICTaBICHUS 3aKOHOMEPHO-
CTe M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB W HEpaBEHCTB. Anrebpa mpeziaraer 3¢-
(eKTUBHbIE MHCTPYMEHTHI JUIsl PELICHUS MPAKTUUYECKUX U €CTECTBEHHO-HAYUYHbIX
3aJ1a4, HarJasgHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKHU.

ConepxarenpbHo-MeToauvecKas JUHUS «DYHKIUU U TpaUKu» TECHO mepe-
IJIETAeTCS C IPYTUMU JIMHUSIMU y4eOHOTO Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3a1a€T MOCIEN0BATENBHOCTh U3yUEHUS MaTepuana. M3ydueHne CTEleHHOM, oKas3a-
TEJIbHOM, JIOTapu(PMHUUECKOM M TPUTOHOMETPUYECKUX (YHKIMM, X CBOWCTB H
rpaduKoB, MCHOJb30BaHME (DYHKIMU OJsl pelleHus 3aJady U3 APYruX ydeOHBIX
NPEIMETOB U PEbHON KU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHaJIU30M,
TaK M C pelICeHUEM ypaBHEHHH U HepaBeHCTB. [Ipu 3Tom Gosbiioe BHUMaHUE Ye-
asieTcst GOpMUPOBAHUIO YMEHHMSI BbIpaxaTb (POpMyJIaMUi 3aBUCUMOCTH MEX]y pas-
JUYHBIMH BEJIMYMHAMM, UCCIIEOBATh MOJy4YeHHbIe (DYHKIUHU, CTPOUTH UX TIpadu-
k1. Marepuan conep:kaTenbHON JIMHANA HALEJIEH Ha Pa3BUTUE YMEHUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMU B pazIU4HON (hopme:
aHAIMTHYECKOM, Tpaduueckoit u cmoBecHoi. Ero nu3yuenue crnocoOCTByeT pa3Bu-



TUIO aJTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K 00OOIIEHUI0 U KOHKpPETH3a-
[[MH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHast nuHus «Haudana MareMaTuyeckoro aHain3ay MO3BOJISIET
CYILIIECTBEHHO PACUIUPUTHh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3ajad,
JIOCTYITHBIX 00YYaromuMCcs, Y KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh UCCIEA0BATh U
CTpOUTH Irpapuku PYHKIUH, ONPEEIsATh UX HAUOOJbIINE U HAUMEHbIIINE 3HAYe-
HUS1, BBIYUCIIATD IUIOMAU (GUTYp U 0OBEMBI TEJ, HAXOIUTh CKOPOCTH M YCKOPEHUS
npoueccoB. CoaepkaresibHas JINHAS OTKPBIBAET HOBbIE BO3MOKHOCTH ITOCTPOCHHUS
MaTEMaTUYECKUX MOJEIE peaNbHbIX CUTyallui, HAX0XK/ICHHU HAWIy4llIero penie-
HUS B IPHUKJIAJHBIX, B TOM YHCIIE COUUAIbHO-IKOHOMHYECKHUX, 3aJa4ax. 3HAKOM-
CTBO C OCHOBaAaMH MaTEMaTHUECKOTO aHajlH3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKT-
HOTO0, (OPMaTBHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIIUIEHUS, (POPMHUPOBAHUIO yMe-
HUI pacrno3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MATUKU B HAyKe, TEXHUKE U HCKYC-
crBe. OOyyaromuecs y3HaAIOT O BBLIAIOIIMXCS pe3yJibTaTaX, MOJTYYEHHBIX B XOJI€
pa3BUTHS MATEMATHKU KaK HAYKH, U UX aBTOPaX.

ConepxarenpHo-MeToAuYeCKast TMHUSA «MHOXKECTBa U JIOTUKa» B OCHOBHOM
IIOCBSILIIEHA 3JIEMEHTaM TEOPUM MHOXKECTB. TeOpeTMKO-MHOKECTBEHHBIE IIpE-
CTaBJICHHSI TPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH M Mpeajarator
Haubosiee YHUBEPCAJIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3/iesibl MaTEMaTUKU U €€
IIPWIOKEHUN, OHHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHYECKUE NHUCLMIUIMHBI B €JUHOE
uenoe. [1oaToMy BakHO 1aTh BO3MOKHOCTh 00y4aronieMycsi HOHUMATh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOI MATEMATHKU U UCIOJIb30BaTh €ro JUIsl BbIpa-
JKEHUSI CBOMX MBICJIEH.

B yuebGHOM Kypce «Anredpa u Hayajga MaTeMaTUYECKOIO aHAJIU3a» MPHUCYT-
CTBYIOT TAaKX€ OCHOBBI MAaTeMaTHYE€CKOTO MOJEIUPOBAHHUS, KOTOPBIE NMPU3BAHBI
c(OpMHPOBATH HABBIKK MIOCTPOEHUS MOJIENIEH peabHBIX CUTYAIINH, HCCIIETOBAHUS
3THX MOJEJIe! ¢ MOMOILBIO anmapara ajareOpbl 1 MaTeMaTUUYEeCKOro aHalu3a U UH-
TepIpETAlNUN MOJYYEHHBIX pe3yJbTaToB. Takue 3a/laHusl BILUIETEHbI B KaXKIbIH U3
pa3ziesioB MporpaMMBbl, MOCKOJBKY BeCh MaTepuan y4eOHOro Kypca IIHPOKO HcC-
MOJIb3YyEeTCA JJISl PEIICHUs] MPUKIaAHbIX 3a7ad. [Ipu penieHun peanbHbIX MPaKTH-
YeCKUX 3a/ay oOydaroluecsl pa3BUBAIOT HAOMIONATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOJIB30BaTh AHAJIOTHIO, 0000IIATh U KOH-
KpeTU3UpoBaTh mpobiemy. JledareabHocTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 33]1a4 OPraHU3yeTCs B MPOLIECCE U3YUYEHHSI BCEX TEM YUYEOHOro Kypca
«Anredpa 1 HayaJla MATEMAaTHYECKOTO aHATIN3a.

VYuebHsbiii kypc «BeposSTHOCTh M CTAaTUCTHUKA» 0a30BOT0 YPOBHSI SIBJISAETCS
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4EOHOro Kypca 0a30BOTrO ypOBHS
OCHOBHOTI'O 001Iero o0pa3zoBaHus. YueOHbIM Kypc MpeAHazHayeH aisi popMUpoBa-
HUS y 00y4arouuxcsi CTaTUCTUYECKON KyJNbTYphl U OHUMAHMS POJIM TEOPUU Be-
POATHOCTEN KaK MaTeMaTU4eCKOro MHCTPYMEHTA I U3yUYEHHS! CIIy9aiiHbIX COOBI-
TUHW, BEJIMYHUH U TIporieccoB. [Ipu n3yuennn yueOHOro Kypca oOoramarTcs mpei-
CTaBJICHUSI 00YYarOIMIMXCS 0 METOJaX MCCIEA0BAaHNS U3MEHUNBOIO MUpa, pa3BUBa-
eTCsl MOHMMAaHKWEe 3HAYMMOCTH U OOIIHOCTH MaTEeMaTHYeCKUX METOJIOB MO3HAaHUS
KaK HEOThEMJIEMOM YaCTH COBPEMEHHOTO ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.



Conepxanue yd4eOHOTO Kypca HampaBJIEHO Ha 3aKPEIUICHHE 3HAHUU, MONY-
YEHHBIX MPU M3YYEHUHU Kypca Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, U Ha
pa3BUTHE MPEACTABICHUN O CIydyalHBIX BEIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMU
Ha BaXKHBIX IIPUMEPAX, CIOKETHI KOTOPBIX MOUEPITHYTHI U3 OKPY’Karomiero Mmupa. B
pe3ynbTaTe y oOydarommxcs A0HKHO cPOPMUPOBATHCS MPEACTaBICHUE O Hanbo-
jee ynoTpeOUTEIbHBIX M OOIMMX MAaTEeMaTUYECKUX MOJEINSIX, UCTIOIb3YEMbIX IS
OMMCAHUS aHTPOMOMETPUUECKUX U JIeMOrpapuuecKux BEJIUYUH, OTPEIIHOCTEN B
Pa3JIMYHOTO POJia U3MEPEHHUSIX, JIIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUI U MIPOILIECCOB B OOIIECTBE.

B cooTBeTCTBUU C YKa3aHHBIMU ILEJISIMU B CTPYKType yueOHOro kypca «Be-
POATHOCTH M CTATUCTHUKA» JUIsl YPOBHS CpPEeIHEro 00111ero oopa3zoBaHus Ha 6a30BOM
YPOBHE BBIACJICHBI CIEAYIONIME OCHOBHBIE COJiepKaTeabHble JTMHUU: «CiydailHbie
COOBITHS Y BEPOSITHOCTUY, «CiTydaliHble BEIMUYUHBI U 3aKOH OOJIBIIIUX YUCETD.

Baxxnyto dacth y4yeOHOro Kypca 3aHUMAET M3yYE€HHE TeOMETPUUYECKOr0o U
OMHOMMAJILHOTO pacipeieIeHUH U 3HAKOMCTBO C MX HETIPEPHIBHBIMU aHAJIOTAMH —
MOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIpEICICHUSIMMU.

Conepxanue nmuHuu «CiydailHble COOBITUS U BEPOSITHOCTHY CIYXHUT OCHO-
BOU 11 JOPMUPOBAHUS MIPEACTABICHUA O paclpe/ieICHUN BEPOSITHOCTEH MEKITY
3HAUCHUSAMHM CITyYalHBIX BEJIMYMH, a TaKXKe 3Ta JUHUS HeoOXoauMma Kak 0aza s
U3Y4YEeHUS 3aKOHA OOJBIINX YnceN — (yHAaMEHTaIbHOTO 3aKOHA, IEHCTBYIOIETO B
MPUPOJIC U OOIIECTBE U UMEIOIIETO MaTeMaTuyecKkyro Gopmanuzanuio. CaM 3aK0H
OOJIBILIMX YMCEIl MpeasiaraeTcsi B 03HAKOMUTEIbHOU (OpME ¢ MUHUMAIbHBIM HC-
MOJIb30BaHUEM MaTeMaTU4YecKoro ¢hopmainima.

TeMbl, CBA3aHHBIE C HEMPEPHIBHBIMU CIIyYalHBIMU BEJIMUYUHAMU, aKIICHTHU-
PYIOT BHUMaHHUE OOY4YarOUIMXCSl Ha ONMUCAHUM M MU3YYCHUU CIyYalHBIX SBJICHUH C
MOMOIIIBI0 HETPEPBhIBHBIX PyHKIMM. OCHOBHOE BHUMAHUE YJEIAETCS MOKa3aTelb-
HOMY M HOPMAJIBHOMY pAacHpeIesICHHUsIM, MPU 3TOM IPEANOJaraeTcs O03HAKOMU-
TeJIbHOE U3yUeHHEe MaTepuaia 0e3 I0Ka3aTelIbCTB MPUMEHSIEMBIX (DaKTOB.

OO0miee 4yMCIO YacoB, PEKOMEHJOBAHHBIX [IJISi M3y4EeHHs] Yy4eOHOTO Kypca
«Anrebpa 1 HaYalla MAaTEMaTHYECKOTo aHaian3a. BepoaTHOCTh u cTaTucTHKa» 6 11
knacce —102 waca (3 uaca 6 nedeinro).

Conep:xkanue 00y4yeHust

11 kaace

Yucia u BbIYUCTIEHUS

Harypanbnbie u nensie uncia. [Ipu3Haku 1e1MMOCTH LETBIX YACEI.

Crenens ¢ pauMOHAIBHBIM NOKa3aresnem. CBoiicTBa creneHu. Jlo-
rapudmM yuncna. JleciTuuHbIE U HATypaIbHBIC JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BbIpXKEHUH, COIEPIKALTUX JTOTapU(MBI.

[IpeoOpa3zoBanue BhIpaXXEHHH, COACPIKANTUX CTETICHU C PAIIMOHAIBHBIM T10-
Ka3aTeJieM.

[TpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHble ypaBHEHHS! U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI U HEPABEHCTBRA.



Cucrembl JINHEWHBIX ypaBHEHUH. PelleHrne npuKiIagHbIX 3a/1a4 ¢ TOMOILBIO
CHUCTEMBI JIMHEUHBIX YPABHECHUU.

CucteMsl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTH4e-
CKHUX 3a/1a4 Y 33/1a4 U3 pa3JInyHbIX 00JIacTell HAYKU U peaJbHOU KU3HU.

DOyHKUUM U Tpaduku

Oyukuus. Ilepuoanueckne ¢pyHkiuu. [IpoMexyTku MOHOTOHHOCTH (PyHK-
. MakcumMyMbl 1 MUHUMYMBI pyHkinud. Haubosbiee n HaMeHblliee 3HaYCHUE
(GYHKIIUN HAa TPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPaUKH.

[TokazarenpHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPaQUKH.

Hcnonp3oBanne rpa@ukoB GyHKUIUN 71 peIICHUs] YPaBHEHUM U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpa@ukoB pyHKIMNA AJIs KCCIEA0BAaHUS IPOIIECCOB U 3aBU-
CUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PEILIEHUH 3a]a4 U3 APYTruX YUeOHBIX Mpeame-
TOB U pEajbHOM KU3HMU.

Hayana mareMaTH4eCcKOro aHaIu3a

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PELICHHUSI HEPABEHCTB.

[IpousBoanas ¢ynkuuu. ['eomerpuyeckuil U (HU3UUYECKUNA CMBICI MPOU3-
BOJIHOM.

[IpousBoaHble 3EeMEHTAPHBIX (QYyHKIMI. POpMyNbl HAXOXKACHUS TMPOMU3-
BOJHOW CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIIUM.

[IpuMeHeHre NpOU3BOIHOM K UCCIEN0BAHNUIO (DYHKIIMIT HA MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoxaenne HauOoIbIIero 1 HAMMEHBIIETO 3HAaUeHHs (PYHKIIMU Ha
OTpE3KE.

[IprMmeHenre TpOU3BOIHOM I HAXO0KICHUS HAWIYUYLIEro PELIEHUs B IIPHU-
KJIQJHBIX 3aJadax, /Ui ONpeAesieHUus] CKOPOCTU Mpollecca, 3aaHHOr0 (opMyson
WM TpaduKOM.

[TepBooOpaznas. Tabnuila nepBoOOPA3HBIX.

WNurerpan, ero reomerpuueckuii 1 pu3ndeckuid cMbIC. Beryncienne nHTe-
rpana no popmyne Herotona—Jleitbnuiia.

BeposSIiTHOCTB M CTATHCTHKA

UucnoBele XapaKTEPUCTUKH CIIyYaMHBIX BEJIMYMH: MATEMAaTHUECKOE OKHJIaA-
HUE, NUCIEPCUsl U CTAHAAPTHOE OTKJIOHEHUWE. lIpumepsl mpuMeHeHus: MaTeMaTu-
YECKOI'0 OXKMJaHWs, B TOM YHCJIE B 3aJla4ax U3 MOBCEAHEBHOW XU3HU. MaremaTu-
YECKOE OKHJaHWe OMHApHOW CIIy4allHOUM BENIMUYMHBI. MaTeMaTH4ecKoe OXHUIAaHHE
CYMMBI CIy4alHbIX BEIWYMH. MaTeMaThyecKoe OXUIAAHUE U JUCIIEPCUS TE€OMET-
PUYECKOTO U OMHOMMAJIBHOTO pacipeiesICHUH.

3akoH OOJBIIUX YUCET U €ro pojb B HaykKe, pupojie U oobmiecTBe. Buioo-
POYHBIN METOJI UCCIICTIOBAHUU.

[Ipumepsl HENPEPBIBHBIX CIIy4alHbIX BeIU4uH. [IoHsATHE O TIIOTHOCTH pac-
npenesieHus. 3agadn, NPUBOSAIIME K HOpMaJbHOMY pactpezeneHuto. [lonstue o
HOPMAaJIbHOM PacIpeacICHUN.



IIpenmeTHbIe pe3yabTaThl

K xonmy oOydyenus B 11 kijacce oOydYaromMiCs TOJYYUT CICAYIOIIUE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yuciaa 1 BBIYUCTICHUSA:

o OTIepUpPOBaTh MOHATUSIMU: HATypajibHOE, LIEJI0€ YUCIIO0, UCIIOJIb30BATh
MPU3HAKU JICIMMOCTH LIEJIBIX YUCEN, PA3JI0KEHUE YUCIIa HA MPOCThIE MHOXHUTEIN
JUISL pelIeHus 3a/1ay;

o ONEPUPOBATH OHATUEM: CTENEHD C PAllMOHAJILHBIM [MOKAa3aTelIeM;

o ONEpUPOBATh MOHITUSIMU: JIOTapu(PM YHCIa, JECATUYHbICE W HATy-
pajibHbIC TOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA:

o OPUMEHSTh CBOMCTBA CTENEHH ISl MPeoOpa3oBaHUs BbIpaKEHU,
ONEPUPOBATH MOHITUSIMU: MOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO, PEIIaTh OC-
HOBHBIC THUIIbI ITIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

o BBITIOJIHATH MPeoOpa3oBaHusl BRIPAKECHUH, COACPKAIIUX JIOTapU(PMBI,
OIIepUPOBATh MOHATUAMU: JIOTapu(PMUUECKOE YpaBHEHUE U HEPABEHCTBO, PEIIaTh
OCHOBHBIE TUITBI TIOTApU(PMUUYECKUX YPABHEHUIN 1 HEPABEHCTB;

o HaXOJUTh PELICHHS] MPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;
OTIEPUPOBATH MOHATUSIMU: CUCTEMA JTUHEUHBIX YPaBHEHUH U €€ perieHue, UCoJIb-
30BaTh CUCTEMY JIMHECUHBIX YPABHEHUM JIJIs1 PEIICHUS MPAKTUYECKUX 3a/1ady;

° HAXOJUTh PELICHUS MPOCTEUIINX CHUCTEM U COBOKYMHOCTEH panuo-
HAJIbHBIX YPABHEHHI U HEPABEHCTB;
° MOJICITUPOBATh peajbHbIE CUTYallUH Ha SI3BIKE alreOpbl, COCTABIATH

BBIPAKECHUS, YPABHECHUS, HEPABEHCTBA U CUCTEMBI I10 YCIIOBUIO 3a/1a4M, UCCIIENIO-
BaTh IMOCTPOEHHBIE MOJIEIH C UCIOIb30BAHUEM armapara ajareophl.

DYyHKIUMU U TPAPUKH:

o OTEpUPOBATh TOHATUIMU: MepHoaUYecKas (QYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIUH, TOUKH 3KCTpeMyMa (DYHKIIMH, HauOOJIblIee U HAUMEHb-
niee 3HauyeHus (PYHKIUMU Ha MPOMEXKYTKE, MCIOJIb30BaTh UX AJIA HCCIEI0BaHUS
GyHKUMH, 3aJaHHOM TpaduKoMm;

o OTepUpOBaTh MOHATUAMH: TpadUKu TOKA3aTeNbHOH, Jorapudmuye-
CKOM M TPUTOHOMETPUYECKUX (PYHKIIUH, N300pakaTh WX Ha KOOPJAMHATHOMU TIIIOC-
KOCTH Y MCHOJI30BaTh JJIsl PELICHUSI YPABHEHUN U HEPABEHCTB;

o M300pakaTh Ha KOOPJUHATHOM TUIOCKOCTH rpadyKH JTUHEHHBIX ypaB-
HEHHU M MUCIOJIB30BATh UX ISl PEIICHUS CUCTEMBI JIMHEWHBIX YPABHEHUN;
o UCIOJIB30BaTh rpaPuKu PYHKIUHN JUIsl UCCIIEI0BAHUS MPOLECCOB U 3a-

BUCHUMOCTEH U3 IPYTUX YICOHBIX TUCIIUILINH.

Havyana MareMaTH4eCKOro aHAIM3A:

o OTepUpPOBaTh TOHATHUSMHU: HENpepbIBHAs (QYHKIUS, MPOU3BOIHAS
GyHKIIUMA, UCTIOJIb30BaTh TEOMETPHUUECKUN W (PU3UYECKUN CMBICI TPOU3BOIHON
JUJIs1 pELLICHUS 3aaY;

o HaXOJUTh MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIIMH, BBIYUCIATH MPOU3-
BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKITU;



o WCITIOJIB30BATh MPOU3BOHYIO JIJISI MCCIICIOBAHUS (YHKIIMA HA MOHO-
TOHHOCTh U 3KCTPEMYMBI, TPUMEHSITh PE3yJIbTaThl HCCIEIOBAHUS K MOCTPOCHHIO
rpauKoOB;

o WCIIOJIb30BaTh MPOU3BOAHYIO JIJII HAXOKICHUS HAWITYUIEro PElICHUs
B MPUKJIA/IHBIX, B TOM YHUCJIE COUUAITBHO-DKOHOMUYECKUX, 33/1a4aX;

o OTIepUpPOBaTh TOHATHSMU: TEPBOOOpA3HAsT W HWHTErpajll, MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICIT MHTETrpaa;

o HAXOJIUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIUNA, BHIUUCISATH WH-
terpan no gpopmyne HeroTona—JIeibnuna;

o pelmarth NOPUKIANHBIE 3a7a4d, B TOM YHCIE COLHUAJIBHO-

9KOHOMHNYCCKOI'O U CI)I/I3I/I‘-I€CKOFO XapakTepa, CpcaACTBaMU MAaTEMATHUICCKOI0 aHa-
Jn3a.
BepOﬂTHOCTL H CTaTUCTHKA:

o CpPaBHHUBATh BEPOSTHOCTU 3HAYCHHM CIy4alHOM BEIWYMHBI 10 pac-
IIPEAEIICHUIO WX C IIOMOLIBIO IUarpaMm;
o ONEPUPOBATH IOHATHEM MAaTEMaTUYECKOIO0 OXXUIAHHUs, INPUBOIUTH

IPHUMCPLBI, KaK HPUMCHACTCA MATCMATHYCCKOC OXHW/IaHHC CJ'Iy‘—IElfIHOﬁ BCINYHHBI
HaxXoanThb MAaTCMATHUUYCCKOC OKNAAHUC I10 JaHHOMY PacCIIPCACICHUIO,

L4 HMCTb IIPCACTABJICHUC O 3aKOHC OOJIBIINX qUuCCI,

L4 HMCTDb IIPCACTABJICHUEC O HOPMAJIbHOM PACIIPCACICHNH.



PABOQYAA ITPOT'PAMMA YUYEBHOI'O KYPCA «'EOMETPU S

I[HosicuuTeIbHASA 3aNIMCKA

BaxxHocTh yueOHOTO Kypca reOMEeTpHH Ha YPOBHE CpeHEero ooiiero oopa-
30BaHMs OOYCIIOBJIEHA MPAKTUYECKON 3HAYMMOCTBHIO METANPEIMETHBIX U Tpej-
METHBIX pe3yJbTaTOB OOY4YEHHUS] T€OMETPUU B HANPABJICHUM JIMYHOCTHOTO Pa3BH-
T oOydarouuxcs, GopMupoBaHus PyHKIIMOHAIBHOW MaTEMaTUYECKON TrpaMoT-
HOCTH, U3YUYECHHS JIPYTUX y4eOHBbIX AUCIHUIUIMH. Pa3BuTue y oOyuaromuxcs mnpa-
BUJIBHBIX TPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUH T'€OMETPUYECKUX al-
CTPAaKUUH, COOTHOILIEHUH PEAJIbHOr0 U UACAIBHOI0, XapakTepe OTPaKEHUsI Mate-
MAaTHYECKON HAYKOM SIBJICHUM U NIPOLIECCOB PEAIBHOIO MUPA, MECTE TEOMETPUH B
CHCTEME HayK U POJIM MaTeMaTHYECKOTO MOJICIMPOBAHUSA B HAYYHOM TMO3HAHUU U
B MPaKTHUKE CHOCOOCTBYET (HOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS O0ydaro-
IIMXCS, a TAKXKE KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJI a/IalTalliid B COBPEMEH-
HOM OO11IEeCTBE.

['eomeTpus siBasieTCsl ONHUM M3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEIHETO
o0miero oOpa3oBaHMsl, TAK Kak 00€CIIeYMBAET BOZMOKHOCTh U3YUEHUSI KaK JUCIIH-
IUIMH €CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlormueckoe MblLIEHUE, POPMUPYEMOE MPU U3YUEHUH 00YUYAIOUTUMUCS 110-
HSATUIHBIX OCHOB F€OMETPHUH U IIOCTPOECHUU LENOYKH JIOTUYECKUX YTBEPKICHUI B
XOJI€ pEelICHNs] TEOMETPUUECKUX 3ajlady, YMEHHUE BBIABUTaTh U ONPOBEPraTh IUIO-
T€3bl HEMOCPEJCTBEHHO WCIOJIb3YIOTCA NpPH PEIICHUH 3aad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (QU3HUKH.

YMeHre OpueHTUPOBATHCS B MMPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JaCTIX AESATENbHOCTU 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €r0 COLMAIbHOrO ObITHS, (popMa oTpaxe-
HUSI OKPY’>KAIOIIET0 MHUpPA, YCIOBHE YCIEIIHOTO TMO3HAHMUS M aKTHMBHOTO IMpeodpa-
30BaHus JIeHCTBUTENIbHOCTH. OnepupoBaHue MPOCTPAaHCTBEHHBIMU 00pa3zaMu 00b-
€IMHSAET pa3Hble BUIbl YUEOHON W TPYJOBOW NEATEIBHOCTH, SBISETCS OJAHUM M3
npo(hecCHOHANIBHO Ba)KHBIX KAauyeCTB, MOATOMY aKTyalibHa 3ajada (OpMUPOBAHUS
y 00yyaroumxcs npoCTPaHCTBEHHOI'O MBIIIJICHUS] KaK Pa3HOBUAHOCTH OOpa3HOTO
MBIIUIEHUS] — CYIIIECTBEHHOI'O KOMIIOHEHTa B TOJTOTOBKE K MPAKTHUYECKOM nes-
TEJIBHOCTH 10 MHOTUM HampaBJICHUSIM.

Ilenp ocBoeHust mporpammbl yueOHOro kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHusi — 0011e00pa3zoBaTebHOE U OOIIEKYIBTYPHOE pa3BUTHE O0y4a-
IOLIUXCS yepe3 00ecreueHrne BO3MOKHOCTH PUOOPETEHUSI U UCIIOJIb30BAaHUS CH-
CTEeMAaTUYECKUX T€OMETPUUECKHUX 3HAHUHN U ACHCTBHIA, CICIIM(PUUHBIX T€OMETPHUH,
BO3MOKHOCTH YCHEIIHOIO0 MPOJOJKEHHUS OOpa3OBaHMs MO CIELUATBHOCTSM, HE
CBSI3aHHBIM C MIPUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[TpuopuTeTHBIMU 3aJa4aMu OCBOCHHS yueOHOro Kypca «I'eomerpun» Ha Oa-
30BOM ypoBHE B 10—11 kiaccax siBIsiFOTCS:

¢ (opMHUpOBaHHE MPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KyJb-
TYpBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHME MPEACTABICHUS O MHOTOTPAaHHHKAX M TellaX BpallleHUs
KaK 0 BOXHEHUIINX MAaTEeMAaTHUECKUX MOJENSAX, TO3BOJSIONINX OMUCHIBATh U U3Y-
YaTh pa3HbIC SABJICHUSI OKPY)KAIOIIETO MUPA;




¢ (opmupoBaHHE yMEHUS PACIIO3HABATH HA YEPTEKAX, MOJCIAX U B peallb-
HOM MHpE€ MHOTOTPAaHHMKH U TE€JIa BPAILCHHUS;

® OBJAJCHHE METOJAMHU PEIICHMS 3aJa4 Ha MOCTPOCHUSI Ha U300paxKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSATHUSIMH O MHOTO-
TPAaHHMKAX W TeJaX BPAUICHHS U UX OCHOBHBIMH CBOMCTBAMU;

® OBJIAJICHUE AITOPUTMAMHU PEUIEHNSI OCHOBHBIX THIIOB 3a/ady,

e (opmMupoBaHHe yMEHHUS MTPOBOJUTH HECIOXKHBIE JJOKA3aTEIbHbBIE PaCCyXk-
JICHHSI B XOJ€ PEUICHUs CTEPEOMETPUYECKUX 3aJad U 3aJa4 ¢ NPAKTUYECKUM CO-
JepKaAHUEM;

® DPa3BUTHUE MHTEUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommx-
Cs, TO3HABATEIIBHOM AKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHUW, KPUTHUYHOCTH
MBIIUICHUS;

e (opmupoBanue GyHKIHOHATBLHOM TPAMOTHOCTU, PEJICBAHTHOM TeoMeT-
pUU: YMEHHE Paclo3HaBATh IMPOSIBICHUS I'€OMETPUUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYalUUSIX U NPU U3YYCHUU APYTUX
y4€OHBIX MPEAMETOB, MIPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (hopMyu-
POBATh UX HA SI3bIKE TEOMETPHUU U CO37aBaTh FT€OMETPUUYECKUE MOJICIIN, IPUMEHSTh
OCBOCHHBIN F€OMETPUYECKHUI anmapar Il pelieHus] MPaKTUKOOPUEHTUPOBAHHBIX
3a7a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTANYUTEILHON OCOOCHHOCTBIO TMPOTPAMMBI IO TE€OMETPUU  SIBJIACTCS
BKJIIOUYEHHE B KypC CTEPEOMETPHUH B HAdaJle €ro M3y4eHMs 3a1ad, PEIIacMbIX Ha
YpOBHE MHTYUTUBHOTO TIO3HAHUS, U OINPEACIEHHBIM 00pa30M OpraHU30BaHHas pa-
00Ta HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTHYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUYEHHUIO MPEIMETA.

[Ipeamoutenue oTHAETCS HATJISAIHO-KOHCTPYKTUBHOMY METONY OOy4YeHHS,
TO €CTh TEOPETUYECKUE 3HAHUS MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMET-
HOIIPAKTUYECKON AEATEIbHOCTU. Pa3BUTHE MPOCTPAaHCTBEHHBIX NMPEIACTABICHUN Y
oOy4JaronmMxcs B Kypce CTepeOMETPUH TPOBOJUTCS 3a CUET PEIICHHs 33]1a4 Ha CO-
3/JaHH€ MPOCTPAHCTBEHHBIX OOPA30B M 3a/au Ha ONEPUPOBAHME MPOCTPAHCTBEH-
HbIMH oOpa3zamu. Co3nanue o0pas3a MPOBOJUTCS C ONMOPOM HA HATJISAIHOCTb, a OIe-
pupoBaHre 00pa3oM — B YCJIOBHUSX OTBJICUECHHS OT HATJISIIHOCTH, MBICJIEHHOTO U3-
MEHEHHS €r0 HCXOAHOTO COACPIKAHUS.

OCHOBHBIMH COJIepKATEILHBIMU JTUHUSIMU yueOHOro Kypca «['eomerpusi» B
10-11 xmaccax siBnstoTcs: «MHororpaHHUKn», «IIpsiMble W MIOCKOCTH B TpO-
cTpaHcTBe», «Temna BpamieHus», « BEKTOpbl 1 KOOpAUHATHI B IPOCTPAHCTBEY.

@opMHUPOBAHUE JTOTHUYECKUX YMEHUN PACHPEIEIISIETCA HE TOJBKO MO COAEp-
YKATEIHHBIM JIMHUSAM, HO U TI0 TOJIaM 00y4eHHsI Ha YPOBHE CpeJlHero oo1iero oopa-
30BaHUS.

Conepxkanne oOpa3oBaHUs, COOTBETCTBYIONIEEC MPEIMETHBIM pe3yJbTaTaM
OCBOCHHMsSI TIPOTPaMMBbI IO TEOMETPHUHU, PACIpPEACIEHHBIM IO TojaM OOydYeHUS,
CTPYKTYpPUPOBAHO TaKUM 00pa30oM, 4TOOBI OBJIAJICHUE F€OMETPUUECKUMU TTOHSTH-
SIMH ¥ HaBbIKAMH OCYILIECTBIISIIOCH TOCIE0BATENBHO U MOCTYIATEIBHO, C COOITIO-



JICHUEM MPHUHIUIA MIPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIIOYAINCHh B 00-
IIYI0 CHUCTEMY T'€OMETPUYECKHX MPEJCTaBICHUN OO0YyYaloluXcs, paclupss |
yrayOnsis e€, o0pasyst MpoYHble MHO>KECTBEHHBIE CBS3H.

OO01iee 4KMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Y4YEHHUs y4eOHOTO Kypca
«I"eoMetpus» 6 11 knacce — 68 uacos (2 uaca 6 Heoenio).

Conep:xanue o0yueHust

11 kaace

Tena Bpamenust

[unuuapruyeckasl MOBEPXHOCTh, 00pa3yIolue HUIMHAPUIECKON MOBEPXHO-
CTH, OChb LWJIMHAPUYECKON MOBEpXHOCTU. L{MamHAp: OcHOBaHMA M OOKOBas IO-
BEPXHOCTbH, 00pa3yromias 1 OCh, IJIOMAAb OOKOBOW U MOJHOW MOBEPXHOCTH.

Konuueckast moBepxHOCTh, 00pa3ylomife KOHUMYECKONH MOBEPXHOCTH, OCh U
BepIlIMHA KOHUYEeCKoW nmoBepxHocTH. KoHyc: ocHOBaHUE U BepiInHa, 00pa3yromas
U OCh, IIJIOIIA/Ih OOKOBOM M IOJHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yro-
M€ U BbICOTA, OCHOBAHMSI U OOKOBAsI MOBEPXHOCTb.

Cdepa u wmap: HeHTp, paauyc, AMAMETpP, IUIOMIAAb MOBEPXHOCTH CQEPBHI.
B3aumnoe pacrnonioxkeHue cepbl U IIOCKOCTH, KacaTeabHas IIIOCKOCTh K cdepe,
IJI01Ma/1b CEepHI.

N300paxeHue Tea BpalleHusl Ha IUIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHaiuu ten BpaiieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCaH-
HBIN OKOJIO cepsl, cepa, BIUCaHHAasi B MHOTOI'PaHHUK, HJIM TEJIO BPALCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 00 00hE-
M€ IpsMOYTOJIBHOTO Mapajienenuneaa 1 cieactBusd u3 He€. OObEM LUIUHAPA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[TonoGubie Tena B mpocTtpaHcTBE. COOTHOIICHHS MEXAY IUIOMIAISIMH IO-
BEpXHOCTEN, 00bEMaMH MOJOOHBIX TETI.

Ceuenus nuuHapa (MapajjieibHO U MEPIICHIUKYISIPHO OCH), CEYEHUsS KO-
Hyca (TapajuleIbHOE€ OCHOBAHHUIO U MPOXOJISIIEE Yepe3 BEPIIMHY), CEUSHHUSI 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha muiockocty U B npocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTO-
pOB. YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa Mo TPEM HEKOMILIA-
HapHbIM BekTopam. [IpaBuno mapamienenunena. PemeHue 3amad, CBA3aHHBIX C
IIPUMEHECHUEM ITPAaBUII JEUCTBUM ¢ BEKTOpamu. [IpsMoyronbHas cucrema KOopiu-
Hat B npoctpaHcTBe. Koopaunatel Bexktopa. [Ipocrelimme 3a1aun B KOOpANHATAX.
VYron mexay BekTopaMu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. Bhluncienue yr-
JIOB MEXAY MPSAMBIMU U IIIOCKOCTAMHU. KOOp/IMHATHO-BEKTOPHBIM METOJ MIPH pe-
HIEHUU T€OMETPUUECKUX 3a]ay.

IIpeamMeTHbIE pe3yabTaThI

K konity oO0yuyenus: B 11 kiacce o0yyaromuics HayquTcs:

® ONEpUPOBATh NOHATUAMU: LIMJIUHAPUYECKass MOBEPXHOCTh, 0oOpa3yrolue

® I[WINHAPUYECKON MOBEPXHOCTH, LWJIMHAP, KOHUYECKAS] MOBEPXHOCTD,
oOpa3ylolue KOHUYECKOH MOBEPXHOCTH, KOHYC, cpepruuecKkasi IOBEPXHOCTh; pac-
MO3HABaTh TeJa BpallleHus (UUIMHAP, KOHYC, cdepa U map); 0ObSICHATh CIOCOObI
MOJIyYEeHUS TeJl BpALECHUS;

e KJIacCCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHNE C(Pephl U MIIOCKOCTH;



® OIEepUPOBATHh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BhI-
COTa CErMeHTa, IIApOBOM CJOM, OCHOBAHMUE IIAPOBOTO CIIOS, BBHICOTA IIAPOBOIO
CJI0s1, IIAPOBOM CEKTOD;

® BBIYUCITH 00BEMBI U TUIOHIAJM MMOBEPXHOCTEN TeNl BpaIleHUs, F€OMET-
PUYECKHUX TEJ C TpUMEHEHUEM (HOPMYIT;

® ONEPHPOBATH MOHATHUSIMH: MHOTOTPAHHUK, BIUCAHHBIM B cepy U omu-
CaHHBIN 0K0JI0 cepsl, cepa, BUCaHHASI B MHOTOTPAHHUK WJTU TEJIO BPAIICHMUS;

® BBLIYUCIISITH COOTHOIICHUSI MEXIY IUIOMIASIMU MOBEPXHOCTEN U 00bEMa-
MU MOJI00HBIX TET,

e n300paxarb u3ydaembie (UTYpbl OT PYKH U C NPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;

® BBINOJHAITH (BRIHOCHBIC) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX 00B-
EMHBIX (DUTYp: BU]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TEJ BPAILICHUS;

® U3BJICKATh, HMHTEPIPETUPOBATH U MPEOOPa30BLIBATH HH(GOPMAIIUIO O TPO-
CTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeXaX U pHU-
CYHKaXx; OIEpUPOBATh MTOHATHEM BEKTOP B MPOCTPAHCTBE;

® BBIMNOJHATh JCHUCTBUS CIOXXEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMU CBOMCTBaAMHU OHU OOJIAJaloT;
MPUMEHSITH TPABUJIO MapaJlIeIeIUIea;

® OIEpUPOBATH MOHATUSIMU: JEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEK-
TOP, MOJlyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIHWHATHI BEKTOPA, YrOJI MEXIY
BEKTOpaMU, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIC
BEKTOPBIL;

® HAXOOUTh CYMMY BEKTOPOB M MPOW3BEICHHE BEKTOpAa HA YUCIO, Yroll
MEXK]Iy BEKTOpaMU, CKaJspHOE MPOU3BECHUE, PACKIAIbIBATH BEKTOP MO JABYM He-
KOJIJTMHEAPHBIM BEKTOPAM;

® 3aJ1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;

® TPUMEHATH T€OMETPUYECKHE (PaKThl JIJISi PEUICHUSI CTEPEOMETPUUECKUX
3a/1a4, OPEeNnoaararliiX HECKOJIbKO IIaroB PEUIEHUs, €CJIM YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme;

® pelaTh NPOCTEHINNEe TEOMETPUUECKUE 3a]]a4i Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1A;

e pelmiaTh 3aJayd Ha JI0KA3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH 10 00pa3iiaM WK alfOPUTMaM, IPUMEHSS
M3BECTHBIE METO/IbI IPH PELICHUH CTAaHAAPTHBIX MaTEeMaTUYECKHUX 3a/1adY;

® MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEICTBA U AIEKTPOHHOKOMMY-
HUKAIMOHHBIE CUCTEMBI MTPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4;

® PUBOJUTH MPUMEPHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOE U
JKW3HU, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE;

® MPUMEHSTH MOJTYYECHHbIC 3HAHUSI HA MPAKTUKE: aHATU3UPOBAThH PEaJIbHbIC
CUTyallud U MPUMEHSTh U3yUYCHHBIC MOHITHUSL B MPOIIECCE MOUCKA PEUICHUs MaTe-
MaTU4YeCKd CHOpMyIUPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEAIbHBIE CUTYAIHH
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJENH C UCHOJIb30BAHUEM T'€0-



METPUYECKUX TOHATUN U TEOpeM, ammapara aiareOpbl, pemaTh IpakTHUYeCKue 3a-
Jlaui, CBSI3AHHBIE C HAXOXJAEHUEM F€OMETPUUYECKUX BEJINYMH.



TEMATHYECKOE IVTAHUPOBAHHUE

2

pasaeaa

Tema
pa3aena

Pe3yabTaThl H3yuyeHust

IToBTOpenue kypca 10 kiaacca

Tpuronomerpuue
cKue (PyHKIHH.

3HaTh: 00JaCTh ONPEACICHUS W MHOXECTBO 3HAYCHUI DIIEMCH-
TApPHBIX TPUTOHOMETPUUYECKUX (YHKIUH; TPUTOHOMETPUUCCKHE
(byHKIIMM, UX CBOMCTBA U Tpaduku;

yMeThb: HaXOAWTh 00JacTh OMPECIICHUs 1 MHOKECTBO 3HAUYCHUH
TPUTOHOMETPUYECKUX (YHKIUH; JIOKa3bIBaTh IEPHOIUYHOCTH
(GyHKIUH ¢ 3aJaHHBIM IIEPUOJIOM; UCCIIeIOBaTh (PYHKIIMIO HA YET-
HOCTh W HEUYETHOCTH, CTPOUTHh TpadUKH TPUTOHOMETPUUYECKHX
¢GbyHKIMK; coBepmaTh npeodpazoBanue rpagukoB (QYHKIHMA, 3HAS
WX CBOKMCTBA; peliaTh rpagMuecKu MPOCTEHIIINE TPUTOHOMETpUYE-
CKHE€ ypaBHEHUS U HEPABEHCTBA.

Meton
KOOpJMHAT B
MIPOCTPAHCTBE.
JBroxeHus

3HATh/YMeThb: HCII0Jb30BaTh (OPMYJbl CKAJISPHOTO IMPOU3BEIE-
HUsI BEKTOPOB, JUIMHBI OTPE3Ka, KOOPIAUHAT CEPEAUHBI OTPE3Ka pU
pELIEeHNN 3a/1a4; CTPOUTh TOYKHU 10 MX KOOpAUHATaM, HaXOIAT KO-
OpJAMHATBI BEKTOPOB; HAXOJIUTh YroJl MEXAY BEKTOPAaMHU, BBIYHC-
JSAIOT Yroj MEXAY HPSMbIMM; BBIIOJIHATH MOCTPOEHUE (UTYPHI,
CUMMETPUYHOM OTHOCHUTEIBHO OCH CUMMETPHUH, LICHTPA CUMMET-
puM, IIOCKOCTH, IpPU TNapalIeIbHOM IEPEHOCE; COOTHOCUTH
IJIOCKHE T€OMETpUYeCcKue (PUTyphl U TPEXMEpPHbIE OOBEKTHI C UX
OINUCAaHUSIMHU, YEPTEKaMU, U300pAKEHUSIMU; Pa3IuyaTh U aHAIU-
3UpOBaTh B3aMMHOE PACIONIOKEHHE (QUTYp; MPUMEHSATh KOOPIHU-
HaTHO-BEKTOPHBIM METOJ Ul BBIYMCICHUs OTHOLICHUH, paccTos-
HUMW U YTJIOB;

ITpousBoanas u
ee
reOMEeTPUYECKUI
CMBICIL.

3HATh: MOHATHE MPOU3BOAHON (QYHKIIMH, PU3HMUECKOTO U T€OMET-
PHUYECKOTO CMBICIIA TIPOU3BOAHON; ITOHATUE MPOU3BOJHOM CTele-
HU, KOpHs; npaBwia JuddepeHIupoBaHus; GOpMyIbl IPOU3BO/I-
HBIX AJIEMEHTapHbIX (QYHKIUH; ypaBHEHHE KacaTeJIbHOU K rpadu-
Ky (YHKIMH; aJlTOPUTM COCTaBJICHUS ypaBHEHUS KacaTeJIbHOM;
yMeThb: BBIYUCIIATH IPOU3BOJIHYIO CTENEHHON (DYHKIIUU U KOPHS;
HaxXOJUTh IPOU3BOJHBIE CYMMBI, PA3HOCTHU, ITPOU3BENEHHUS, YaCT-
HOTO; NPOU3BOJIHBIE OCHOBHBIX 3JIE€MEHTAapHBIX (DYHKUMH; Haxo-
JUTh TPOU3BOJHBIE FIEMEHTAPHBIX (DYHKIMH CIOKHOTO apryMeH-
Ta; COCTABIIATh YpaBHEHHE KacaTelIbHON K rpapuky GyHKIUHU IO
ITOPUTMY; y4acTBOBaTh B JMAJOre, IOHUMATh TOUKY 3PEHHUS CO-
OeceqHUKa, MPU3HABaTh NIPABO HA MHOE MHEHHE; OOBSICHITH U3Y-
YEHHbIE TOJOXEHHUS Ha CaMOCTOSATENIBHO MOJOOpAaHHBIX MpUMeE-
pax; OCYIIECTBIATh MOUCK HECKOJIBKUX CIIOCOOOB pellieHusi, apry-
MEHTHPOBATh PAMOHANBHBIA CIIOCO0, MPOBOAUTH JI0Ka3aTeNbHbIE
paccyXJeHHs; CaMOCTOSATENIBHO UCKAaTh HEOOXOAUMYIO JUIsl pellie-
HUS Y4eOHBIX 3a]1a4 HHPOPMALHUIO.

Humnap. Konyc.
[Tap

3HaTb/yMeTh: (OpPMYIUPOBATH OCHOBHBIE IOHSTHUS, CBOMCTBA,
IIPU3HAKU U TEOPEMBI pa3jieiia; BOCIIPOU3BOAUTH BBIBOJ U JOKa3a-
TEJIHCTBO OCHOBHBIX ()OPMYJ U TEOPEM; BBIYHMCIATH IUIOMIAIU 60-




KOBOW M ITOJIHOW IOBEPXHOCTH LIMJIMHIPA, KOHYCA, 111apa; BBIIOJ-
HATBH YEPTEKH 10 YCIIOBUIO 3a/1a4H, CTPOUTD CEUEHUS

peuaTb reOMETPUYECKHUE 3a1a4, OIUPASICh HA MU3YyYEHHBIE CBOW-
CTBa IUIAHUMETPUUYECKHX U CTEPEOMETPUYECKUX (UTYp U OTHO-
HICHUH MEXIY HUMH, IPUMEHSS anreOpandeckuii 1 TPUrOHOMET-
pUUYECKUI anmapar; CTPOUTh CEYEHHs MHOTOIPAaHHUKOB M M300-
paxkaTb CEYECHMS TEJI BPALICHUS.

[Ipumenenue
MPOU3BOJHOM K
HCCIIE0BAHUIO

GyHKIHH.

3HATh: NOHATUE CTALMOHAPHBIX, KPUTUUYECKUX TOUEK, TOYEK IKC-
TpeMyMa; KaK MPUMEHSTh MPOU3BOJIHYIO K UCCIEIOBAHHUIO (PYHK-
IUI U TOCTPOCHUIO I'Pa(MKOB; KAK HCCIEAOBAaTh B MPOCTEHUIIMX
ciydasix (yHKIMH HA MOHOTOHHOCTb, HAXOMUTh HAWOOJbILIEE U
HauMEHblIee 3HaYeHUs PYHKLUY;

yMeThb: HaXOJIUTh MHTEPBaJbl BO3pacTaHus M yObIBaHUS (DyHK-
LUi; CTPOUTH 3CKU3 Tpaduka HEeNpepblBHON (DYyHKIMH, Ompese-
NEHHOM Ha OTPE3Ke; HaXOAWUTh CTALlMOHAPHbIE TOYKU (YHKIHUH,
KPUTHYECKHE TOUYKH M TOUYKH 3KCTPEMYMa; IPUMEHSTH POU3BOI-
HYIO K UCCIIEJOBaHUIO (DYHKIUN U OCTPOEHUIO rpaMKOB; Haxo-
JUTh HauOoJblllee U HauMEeHblIee 3HauyeHne QyHKIHMK; paboTaTth ¢
y4eOHUKOM, OTOMPATh M CTPYKTYPHPOBATH MaTepHall.

O0peM 1
[UIOIAb
MTOBEPXHOCTH

3HATb/yMeTh: BOCIIPOM3BOAUTD BBIBOJ U 10KA3aTEIbCTBO OCHOB-
HBIX (JOPMYJI U TEOPEM; BBIUUCIATH 00BEM MPSIMOYTOJIBHOIO Ta-
pauienenuIena, IpsiMou MpU3Mbl, HUIMHAPA, HAKIIOHHOW IpU3-
MBI, IIPaMH/Ibl, KOHYCA, 11apa, [apOBOr0 CETMEHTA, IIapOBOT0
CJIOSl ¥ ILIaPOBOI'0 CEKTOPA; BBIUMCIIATH JIMHEHHBIE DJIEMEHTHI U
YTJIbI B IPOCTPAHCTBEHHBIX KOH(PUTYpaLusax, 00beMbl U IIIOIIAH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJl M UX MPOCTEHITNX KOMOU-
HAIHii; uccieoBaTh (MOJAEIMPOBATh) HECIOKHBIE PAKTUUECKHE
CUTYallMu Ha OCHOBE M3YYEHHBIX (POPMYI U CBOICTB (UTYDP; BbI-
YHCIIATH IUIOUIAIA TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pELIeHNH TPAKTHYECKUX 3aja4, UCIOIb3Yysl IPU HEOOXOAUMOCTH
CIPaBOYHMKH M BBIYMCIUTENBHBIE YCTPONCTBA; UCIOIb30BaTh I10-
CTPOEHHS U UCCIEeI0BAaHUS MPOCTEUIINX MaTEMaTHYECKUX MOJIe-
JIel peabHbIX CUTYallMi WM NPUKJIAJHbIX 33]1a4; YMETb HHTEP-
MIPETUPOBATh MOITYUYECHHBIH NPU PELICHUH PE3YJIbTaT, OLIEHUBATh
€ro Mpap0noA001e B KOHTEKCTE 3a/1aHHON pealbHOM CUTYaIlu
WJIY NPUKJIAAHOMN 3a/1a4u.

[TepBooOpaznas u
HHTETpal.

3HaTh: MOHATHE NMEPBOOOPa3HON, MHTErpaja; MpaBUiIa HaxXoXie-
HUS TIEPBOOOPA3HBIX; TAOIUIly MEepBOOOpa3HbIX; Gopmyrny Hbro-
ToHa JleltOHMIIa; MpaBUIa HHTETPUPOBAHMS,

yMeTh: [POBOJIUTH MH(OPMALIMOHHO-CMBICIOBOM aHAINU3 IMPO-
YUTAaHHOTO TEKCTa B y4eOHUKE, y4acTBOBATh B JUAJOre, MPUBO-
JTUTh TPHUMEPHI; apryMEHTHPOBAHO OTBEYaTh HA IOCTABIIEHHBIE
BOIPOCHI, OCMBICIMBATh OMIMOKM M MX YCTpPaHsATh; JOKa3bIBaTh,
YTO JaHHasi QYHKIUS SBISETCS TEePBOOOPA3HON ISl APYTron JaH-
HOW (YHKLMHU; HAXOAUTh OJHY W3 MEPBOOOPA3HBIX Ui CYMMBI
GbyHKIUH U npousBeneHns (PYHKIIMKU Ha YUCIO, UCIOJB3Ys CcIpa-
BOYHBIE MaTepHaJIbl; BEIBOAUTH MPaBUiIa OTHICKAHHUS MEpBOOOpa3-
HBIX; H300pa)kaTh KPUBOJUHEHHYIO Tpamelnuio, OrpaHuYeHHYIO
rpaduKaMu JIEMEHTAPHbIX (DYHKIUH; BBIYUCIATH HMHTErpal OT
aJIeMEeHTapHON (QYHKIIMH MPOCTOro aprymenta no ¢opmysne Hpro-




ToHa JIeHOHMIIA C TTOMOIIBIO TaOJIUIBI IEPBOOOPA3HBIX U MPaBUI
MHTETPUPOBAHMS;, BBIYHUCIIATH IUIOMIAb KPHUBOJIMHEHHOW Tpare-
[IUH, OTPAaHMYEHHON NPSAMBIMU X = a, X = b, ockio OX U rpadguxkom
KBaJpaTUYHOW (PYHKIMHU; HAXOJUTh IUIOMIAJh KPHBOJIMHEHHON
Tpareny, OrpaHUYCHHON MapadojamMu; BBIYUCIATH MyTh, MPOM-
JICHHBIN TEJIOM OT Hayaja JABWXCHHUS JI0 OCTAaHOBKH, €CITH U3BECT-
Ha €ro CKOPOCTh; IMPEIBUACTH BO3MOXKHBIC MOCIEICTBHUS CBOHMX
JEeUCTBHUI; BIAJETh HABBIKAMU KOHTPOJS M OLIEHKH CBOCH Jes-
TEJILHOCTH.

KombOunaropuka.

3HATh: MOHATHE KOMOMHATOPHOMN 33J]a4ul U OCHOBHBIX METO/OB €&
pelieHus (IepecTaHOBKU, pa3MELIEHUsI, COYETaHUs ); IOHATHUE JIO-
IMYECKON 3ajjauy; NMpUEMBI pelleHHs] KOMOMHATOPHBIX, JIOTHYe-
CKHX 3a/1a4; 3JIEMEHTbI Ipa)OBOr0 MOAEIUPOBAHMUSL.

yMeTb: HaxXOAWUTh KOJMYECTBO TPEX3HAYHBIX YHCEI, HE MMEIO-
[IMX OJJMHAKOBBIX IH(p, 3aMMCaHHBIX C TOMOIIBIO JAHHBIX U )P;
HaXOJUTh 3HAYEHMsI TEPECTaHOBKU N 4HCes, NPUBOAUTH MpUMeE-
pBI, TOIOMPATh APTYMEHTHI, (POPMYIUPOBATH BBIBOJIBI; YIIPOCTHTH
(dopMmyiy, B 3alIUCH KOTOPOW MPHUCYTCTBYET (hpakTopua, MoACuU-
TaTh YUCIIO pa3MeIleHUi 0e3 MOBTOPEHUH; YUCIIO coueTaHuii 6e3
IIOBTOPEHUI; 3alMChIBATh pasoxkeHue ouHoma HeroToHa.

DJIEMEHTHI
TEOpUHU
BEPOSITHOCTEH.

3HATh: [OHATHE BEPOSTHOCTU COOBITUH; MOHITHE HEBO3MOXKHOTO
U JTOCTOBEPHOI'O COOBITHS; MOHATHE HE3aBHCUMBIX COOBITHUH; I10-
HATUE YCIIOBHOM BEPOSATHOCTU COOBITUM; IMOHSATHE CTaTUCTUYeE-
CKOM 4aCTOThI HACTYIUICHUS COOBITHH.

yMeTb: BBIYHUCIISATh BEPOSATHOCTh COOBITUM; ONpPEAEIATh paBHOBE-
POSATHBIE COOBITHS; BBIIOJHATH OCHOBHBIE ONEPALUU HaJ COOBITHU-
SIMM; JI0Ka3bIBaTh HE3aBHCUMOCTbH COOBITHI; HAXOJIUTh YCIOBHYIO
BEPOSITHOCTB; PEILATh NPAKTUYECKUE 3aJayH, NPUMEHSISA METOMbI
TEOPHUH BEPOSATHOCTH.

10.

YpaBHeHud U
HEpPaBEHCTBA C

TBYMSI
MepeMEHHBIMH.

3HaTh: ONpEJeNeHHs JUHEHHOrO YpaBHEHUS, YIIOBOro Kod(pdu-
LIAEHTA, JUHEHHOTO HEPABEHCTBA C JIByMsI HEM3BECTHBIMH, CHUCTE-
MBI JIMHEVHBIX HEPABEHCTB C JABYMS HEU3BECTHBIMH, AJTOPUTMBbI
peuIeHN I JIMHENHBIX HEPABEHCTB C ABYMS] HEU3BECTHBIMH.

yMeTh: 3allMCHIBATh YpaBHEHUE IPSIMOU, IMPOXOASILEH Yepes 3a-
JAHHBIE TOYKM C KOOPAMHATAMH; HAXOAUTh MHOKECTBO TOYEK KO-
OpP/AMHATHOM IUIOCKOCTH, YJOBJIETBOPSIOIIUX HEPaBEHCTBY; M300-
paxaTh Ha IUIOCKOCTH MHOKECTBO TOYEK, KOOPAMHATHI KOTOPBHIX,
YIOBJIETBOPSIIOT CUCTEME HEPABEHCTB; HAXOIAUTb MHOXECTBO TO-
YEK KOOPJIMHATHOM IUIOCKOCTH, YAOBJIETBOPSIOIINX HEJIMHEUHOMY
HEpaBEHCTBY; HaXOJIUTh IJIOUIAIb (UTYp, 3aJlaHHOW Ha KOOpIH-
HAaTHOM IUNIOCKOCTH CHCTEMOMN HEJIMHENHBIX HEPAaBEHCTB.

HTorosoe noBropeHue




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

[1K, MyabTHMEIHANIPOEKTOP, HMHTEPAKTHBHAS JOCKA, IPUHTEP, JOCKA C MAarHUTHOH TO-
BEPXHOCTBIO.

MynbTUMeIMHBIC 00YYaIOIIHe MPOrPaMMbl U 3JICKTPOHHBIC YUeOHbBIC U3aHUS 110 OC-
HOBHBIM pasjiejiaM Kypca MaTeMaTHKH.

BuaeoduibMbl 110 UCTOPHH PA3BUTHS MAaTEMATHKH, MATEMAaTHYECKUX UJICH U METOJIOB.

KOMIUIEKT HHCTPYMEHTOB KIACCHBIX: JIHHEiiKka, TpaHcmoprup, yromeruk (30°, 60°),
YTOJBHUK (450, 450), IUPKYJIb.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OcHoBHasi yueOHO-MeTOAUYECKAS JIUTEPaTypa

1. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. ['eomerpus (6a30Bslii 1 yriryo-
neHHsld ypoBHH), 10-11 xkmace— M.: [Ipoceemenue, 2018, -255¢.

2. Komsrun 10. M., TkauéBa M. B., lllabyanna M. U. u ap. Anrebpa u Hadaina Martema-
Thyeckoro ananmu3a. 11 knacc. bazoBeliil u yriayOnéunsiit yposau. - M.: [IpocBenienue,
2019.

3. Ilpumepnas nporpamma o reometrpuu aBTopoB JI. C. Aranacsu, B. @. byry3zos, C.
b. Kagomues u np «'eomerpus 10-11», M., IIpocBemenue, 2018.

4. CoOopHuk pabouux mporpamm o reometpuu. 10-11 kmaccel : yauebHOE Tocodue st
o0mieoOpa3oBarenbHBIX OopraHu3anuii / [cocraButens T. A. bypmucrposa]. — 2-¢
u3 ., nepepad. — M. : IIpocBemenue, 2018.

5. Txauéra M. B., ®énoposa H. E. Anredpa n Hauana MareMaTu4yeckoro aHaiausza. Tema-
tuyeckue Tecthl. 10 knacc. ba3zoBrbiii u yriyonéunsiii yposuu. - M.: [Ipocsenienue,
2019.

6. dEnopora H. E., Tkauésa M. B. AnreOpa n Hayaia MaTeMaTH4eCKOro anaimsa. Meto-
nudeckue pekomenaanuu. 10 kmacc. - M.: [Ipocsemenue, 2017.

7. ®énopona H. E. M3yuenue anreOpbl 1 Hayajaa MaTeMaTH4eckoro ananusa B 10 kiacce:
KkHUTA Ui yaurtess - M.: [Ipocsemenue. 2018.

JonosHuTeIbHAA Y4eOHO-MeTOAUYeCKasl JINTepaTypa U HCTOUYHUKH

JuakTuueckrue MaTepualibl 0 OCHOBHBIM paszenaM anreopsl (COOpHUKH pa3HOYpOB-
HEBBIX MM03HABATEIbHBIX U PA3BUBAIOIIMX 33JJaHUI, 00ECIIEUNBAOIINX YCBOEHNE MaTeMaTHye-
CKUX 3HaHUH Kak Ha PEeNpOAYKTUBHOM, TaK U Ha MPOAYKTUBHOM YPOBHSX).

KoHTponbHO-U3MepUTENbHBIE MaTEpUabl 10 OCHOBHBIM pa3jeiaM Kypca MaTeMaTHKU
(COopHuku 3amaHuil (B TOM YHUCIIE TECTOBBIX), OOECIIEUMBAIOIIUX JAUATHOCTUKY U KOHTPOJIb
KayecTBa OOy4€HHUs B COOTBETCTBHM C TPEOOBAHUSIMH K YPOBHIO IMOATOTOBKHU BBIMYCKHHUKOB,
3aKpeIUIEHHBIMU B CTaH/1apTe)

1. Nzyuenue reomerpun B 10-11 knaccax: Meton. pekomenaanuu k yueb.: Ku.
s yuurens / C.M. Caaksn, B.®. byry30B. — 2-e uzn. — M.: Ilpocsemnienue
2. Hunaxktuueckue matepuansl. 11 kiacc: 6a30Bwiii u npod. yposuu / b.I'. 3uB. —

M.: IIpocBenienue

OcHosnble UHTEpHET-pecypcebl
http://www.edu.ru — peaepanbubiii mopran «Poccuiickoe 00pa3oBaHue
http://www.school.edu.ru — Poccuiickuii 001meo0pa3zoBaTenbHbIi MOPTAT
http://www.school-collection.edu.ru — enunas koseknus TUPPOBBIX 00Opa3oOBaTENIb-
HBIX PECYpCOB
http://www.openclass.ru — MmeToauueckue peKOMeHIauu Mo ucmoib3oBanuu [[OP
http://www.edu.ru — ¢penepansublii mopran «Poccuiickoe o0pa3zoBaHme»


http://www.edu.ru/
http://www.school.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://www.edu.ru/

http://www.ed.gov.ru/ — HOKyMEHTBI W MaTepuaybl JesTelabHOCTH DenepanbHOTOo
areHTCTBA M0 00PA30BAHUIO

http://www.fipi.ru/ — ®enepabHbIil HHCTUTYT MEAArOTMYECKUX U3MEPCHUI

http://school-collection.edu.ru/ — exunast kosekis nUGPOBLIX 00pa30BaTEIbHBIX Pe-
cypcos (LIOP)

http://fcior.edu.ru/ — deaepanbHblii HEHTP HHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYP-
coB (OLIMOP)

http://www.ict.edu.ru/ — MudopManrnoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOIHMH B 00pa-
30BaHUH

http://ilib.mccme.ru/ - Untepuer-6ubaroTeka caiitta MOCKOBCKOTO IIEHTpa HEIPEPHIB-
HOT'O MaTeMaTHYECKOro 00pa3oBaHusl.

http://etudes.ru — MareMaTHYECKUE ITIOIBI.

http://kvant.mccme.ru/ - Hay4yHo-momynsipHbI (QHU3UKO-MaTeMaTHYECKUN HKypHAI
«KBaHT».

http://lib.mexmat.ru/books/3275 - DnekrponHnas 6ubimoreka [lorneunTenbckoro copera
MEXaHHKO-MaTeMaTHYeCKOro (hakysapTeTa MOCKOBCKOTO FOCYAapCTBEHHOTO YHUBEPCHTETA.


http://www.ed.gov.ru/
http://www.fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/
http://ilib.mccme.ru/
http://kvant.mccme.ru/
http://lib.mexmat.ru/books/3275

