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Pabouast mporpamma mo yueOHOMY mpenmery «Maremarukay (yriayOnEHHBIM YpOBEHB) (TpeIMeTHas

obmacth «Marematuka ¥ UHPOpPMATUKa») (Jajiee COOTBETCTBEHHO — IMporpaMma IO MaTeMaTHKe,

MaTeMaTHKa) COCTaBJIeHA HAa OCHOBE (peliepanbHOM paboyeil MporpamMmbl U BKIKOYAET MOSICHUTEIBHYIO

3aMHCKY, COJEpKaHUE 00YUEHUS], ITIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS IIPOrPaMMBbl 110 MaTEMATHKE.
[TOSAACHUTEJIbBHAS 3AITNCKA

OBHIAS XAPAKTEPUCTUKA YUEBHOI'O [TIPEAMETA «MATEMATHUKA»

PaGouas mnporpamma mno yde6HOMy mnpeamery «MaremaTnka» yriayOIEHHOrO YpOBHS JUIs
obyuaromuxcs 10—11 kmaccoB pa3pabotana Ha ocHoBe DeaepalibHOTO ToOCYIAapPCTBEHHOTO
00pa30oBaTEeNbHOIO CTAaHAAPTa CPEAHEro oblero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MMPOBBIX
TpeOOBaHUH, TPEABABISIEMBIX K MaTEeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAULIUN POCCHHCKOTO
obpa3zoBanus. Peanuzanuss mnporpamMMmbl 00ECHEUMBAET OBJIAJEHUE KIIOYEBBIMM KOMIIETEHIMSIMH,
COCTaBJISIOUIMMH OCHOBY Ul CaMOpa3BUTHSI U HENPEPBIBHOIO 00pa3oBaHUs, LIEIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOT'O U II03HABATENILHOTO PA3BUTUS JTMYHOCTH O0YUaIOIIUXCSL.

B paboueii nmporpamme yuyTeHbI Uaeu U mojiokeHus «KOoHIennu pa3BUTHS MaTEMaTHYeCKOro
obpasoBanus B Poccuiickoilt @enepanumn». B cooTBeTCTBUM ¢ Ha3BaHMEM KOHLENIIMHA MaTeMaTHYECKOe
o0Opa3oBaHHe [OJDKHO, B YaCTHOCTH, pemiaTh 3anady OOeCleYeHHss HEOOXOIMMOrO CTpaHe Yucliia
BBIITYCKHUKOB, MaTeMaTHUYeCKas MOArOTOBKA KOTOPBIX JOCTATOYHA JUISl MIPOAOJDKEHHUS 00pa30BaHUs 110
pa3IMYHBIM HAalpaBICHUSIM, BKJIOYas IPENOoJaBaHUE MAaTeMaTUKH, MATEMaTHYECKHE MCCIIEI0BaHUs,
pabory B cdepe HHGOOPMALMOHHBIX TEXHOJIOTMH M Jp., a Takke oOecmeyeHus Uil KaxkJIoro
00yyJaromerocsi BO3MOXXHOCTH JOCTIDKEHHS MAaTeMaTWYeCKOW IMOJTOTOBKM B COOTBETCTBUU C
HEOOXOJMMBIM €My YypoBHeM. VIMEHHO Ha pelleHMe 3THX 3ajad HalejleHa pabodas Iporpamma
yriyOa€HHOIO ypOBHS.

B snoxy un¢poBoii Tpanchopmanuu Bcex chep yenoBeyeckon AeATeIbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 03 XOpomeil MaTeMaTH4ecKOH MOArOTOBKH. JTO
00yCJIOBJIEHO TE€M, YTO B HAIM JTHU PAcTET YUCIIO CIIEHUATBHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM
PUMEHEHHEM MaTeMaTUKHU: U B cepe SKOHOMUKH, U B OM3HECE, i B TEXHOJIOTUIECKUX O0JIACTSIX, U TaKe
B 'yMaHUTapHbIX cepax. Takum o6pazom, Kpyr oOyyarommxcs, JUisi KOTOPhIX MaTeMaTHKa CTAaHOBUTCS
3HAYUMBIM IpeaMeToM, (yHIaMeHTOM o0pa3oBaHUS, CYIIECTBEHHO paciuupsieTcs. B Hero BxoasT He
TOJIBKO OOyuaronyecs, IJIAHUPYIOUIME 3aHMMAThCS TBOPYECKOM M HCCIeN0oBaTeNbCcKOM paboTol B
o0nacTi MaTeMaTHKW, MHPOPMATHKH, (U3UKH, SKOHOMHUKH M B JAPYTUX O0JIaCTAX, HO U T€, KOMY
MaTeMaTHKa Hy KHa JJIsl KCII0JIb30BaHUs B TPO(ECCUsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuxnanHas 3HAYUMOCTh MaT€MaTUKH OOYCJOBJI€HA TEM, 4YTO €€ MpPEeIMETOM SBISIOTCS
(GyHIaMeHTalbHble CTPYKTYphl HaIIer0 MHpa: NPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE
OTHOIIECHHS, (YHKINOHAJIBHBIE 3aBHUCHUMOCTH M KAaTErOPUH HEONPEAeTEHHOCTH, OT MPOCTEHIINX,
YCBAaWBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, J0 JOCTATOYHO CIOXHBIX, HEOOXOAUMBIX AJIS Pa3BUTHUS
HAYYHBIX U TEXHOJIOTHYECKHX HJei. be3 KOHKPeTHBIX MaTeMaTHYECKUX 3HAHUN 3aTPyIHEHO TOHUMaHHE
NPUHIUIIOB YCTPOMCTBA M MCIIOJIb30BaHMS COBPEMEHHOW TEXHMKM, BOCHPHUATHE W MHTEpIpeTaIus
pa3HOOOpa3HOW COLMATBHOW, HKOHOMUYECKOW, TOJUTHYECKONM HHPopManuy, MaaodPpQeKTuBHa
MOBCEJIHEBHAsI MpaKTUYecKas JesATeNbHOCTh. Bo MHOrumx cdepax mpodeccuoHanbHON JesTeabHOCTH
TpeOYyIOTCS YMEHUS BBITIOIHATH PACUYEThI, COCTABIATH AITOPUTMBI, TIPUMEHATH (OPMYJIBI, TPOBOIUTH
reOMEeTPHUECKUE U3MEPEHUS U TIOCTPOCHUS, YUTATh, 00pabaThIBaTh, UHTEPIIPETUPOBATH U MPEACTABIATh
nHpOpMAIHIO B BUIE TaOJHII, THarpaMM U TpadUKOB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4YaifHbIX
COOBITHIA.

OnHOBpeMEHHO C pacuIMpeHrueM cep NpUMEHEHUs] MaTEMaTUKU B COBPEMEHHOM OOIIIeCTBE BCE
Oosiee Ba)XHBIM CTAHOBHUTCS MAaTeMAaTHUYECKUH CTHIIb MBIIUICHUS, TPOSBISIOUINICA B ONpeaeTEHHBIX
YMCTBEHHBIX HaBBIKax. B mporiecce M3y4eHnss MaTEMaTHKHA B apCeHAT IPUEMOB U METOJIOB MBIIIUICHUS
YeJI0BEKa €CTECTBEHHBIM 00Pa30M BKIIIOYAIOTCS MHIYKIMS U JeTyKIMs, 0000IIeHne U KOHKPETH3aIus,
aHaJIu3 W CHHTE3, Kiaccupukauus M cucrtemarusanusi, adbcrparupoBaHue U aHanorus. OOBEKTbI
MaTeMaTHYECKUX YMO3aKIIOUEHHH, MpaBuiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMUYECKUX
MIOCTPOCHUM, CHOCOOCTBYIOT BbIpAaOOTKE YMEHHS (POpPMyIHMpOBaTh, OOOCHOBBIBATH U JIOKA3bIBATh
CYXJEHHUsS, TeM caMbIM (OPMUPYIOT JIOTHUECKUI CTWIb MBIIUIEHUS. Benaymas poib NpHHAUICKUT
MaTeMaTHKe B (OPMHPOBAHWUHU aNTOPUTMHYECKOW KOMIIOHEHTHI MBINUICHUS W BOCIUTAHUU yMEHHH



JeWCTBOBATh IO 33/laHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B
mporiecce pemeHus 3aJad — OCHOBBI JUISI OpraHU3alMu  y4eOHOW JesATeNbHOCTH Ha YpOKax
MaTeMaTHKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAIHAsI CTOPOHBI MBIIIUICHUS.

OOyuenue mareMaTHke JaET BO3MOXHOCTh Pa3BHUBATh y YYAILIUXCS TOYHYIO, PALlMOHAIBHYIO U
MHPOPMATUBHYIO peuYb, YMEHME OTOMpaTh Hamboee NOAXOMALIME S3bIKOBbIE, CHUMBOJIMYECKUE,
rpaduUecKue CpeicTBa IS BBIPAXKECHUS CYKACHUIN U HATJSITHOTO UX MPECTABICHHUS.

Heo6xo1uMbpIM KOMIIOHEHTOM O01LIEH KYJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBJISIETCS oOIee
3HAKOMCTBO C METOJaMHM IO3HAHUS JEHCTBUTENIBHOCTH, IIPEACTABICHUE O IPEAMETE U METOJE
MaTeMaTHKH, €ro OTIMYUAX OT METOJIOB E€CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX
NPUMEHEHUs MaTeMaTHUKW Ui pEHICHUs Hay4YHbIX UM TPUKIATHBIX 3anad. Takum oOpa3om,
MaTeMaTH4ecKkoe 00pa3oBaHuEe BHOCUT CBOM BKJIaJ B (hopMUpOBaHHE OOIIEH KyJIbTYpbl UEI0BEKA.

M3yueHne MaTeMaTUKHU CIIOCOOCTBYET SCTETUYECKOMY BOCIHMTAHHUIO YEJIOBEKAa, MMOHMUMAHUIO
KpacoThl ¥ U3SIIECTBA MATEMATUYECKUX PACCYXIEHUHN, BOCIPUATHIO TE€OMETPUUECKUX (POPM, YCBOCHHIO
U CUMMETPHH.

LEJIM U3YUEHUSA YYEBHOI'O ITPEAMETA «MATEMATUKA»
[TpuoputeTHbiMU TiessiME  O0ydeHUs: Matematuke B 10—I11 kmaccax Ha yriayOnEHHOM ypOBHE
IIPOOJIKAIOT OCTABAThCS:

— (opMupoBaHUE LIEHTPAIbHBIX MaTeMaTHUECKUX MOHATUH (YUCIO, BEIMYMHA, T€OMETpHUYECKas
¢burypa, nepeMeHHas, BEPOSTHOCTb, (YHKLHS, MPOU3BOJAHAS, WHTETPa), O00ECIEUNBAIOLINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOro 00pa30BaHuUs 00yYatOLIXCS;

— I0/IBEJICHHE yUalllUXCs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U MaTeMaTHKHU
U OKpY’KaroIlero M1pa, MOHMMAaHUIO MaTEMAaTUKU KaK 4acTH O0Iel KyJIbTyphbl YEJIOBEUECTBA;

— pa3BUTHE MHHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH Yydaluxcsi, I03HaBaTEIbHON
aKTUBHOCTH, HMCCIIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIUICHHUS, MHTEpeca K HM3YUYCHHUIO
MaTeMaTHKHU;

— (opmupoBanue (QyHKUHMOHAIBHOM MaTeMaTU4YecKOH TI'paMOTHOCTH: YMEHHs pacro3HaBaTh
MaTeMaTHYECKHE aCTIEKTHI B PEAbHBIX KU3HEHHBIX CUTYaLUAX ¥ IPU U3YUCHUH JPYTUX YIEOHBIX
IIPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEpHOCTeH, (opMynupoBaTh HUX Ha S3bIKe
MaTeMaTHUK{ M CO3/IaBaTh MaTeMaTHYECKHE MOJEIH, TIPUMEHSTh OCBOCHHBI MaTeMaTHUYECKHM
amnmapar JUlsl pelleHusl MPaKTUKO-OPHUEHTUPOBAHHBIX 3a]lady, MHTEpHpPETUPOBAaTh M OLEHHUBATH
MIOJTyYeHHBIE PE3YJIbTATHL

OcHOBHbIE TMHUHU cO/iepKaHMsl Kypca MmaTreMaTHkH B 10 —1 1kmaccax yriry0ia€HHoro yposHs: «Hucna

U BBIYMCIIEHUSY, «Anredpay («Anredpandeckue BbIpaXXeHUs», « Y paBHEHUs U HEpaBeHCTBay), «Hauana
MaTeMaTHYeCcKoro aHanuzay, «l'eomerpus» («I'eomeTpuueckue GUrypsl u ux cBoiictBay, «M3mepenue
Te€OMETPHUECKUX BEIMIUHY ), «BeposSTHOCTh U cTaTHCTUKAY. JJaHHBIE TMHUN pa3BUBAIOTCS MApalIEIBHO,
KaX/1asi B COOTBETCTBUU C COOCTBEHHOH JIOIMKOM, OJTHAKO HE HE3aBUCHMO OJIHAa OT JIPYTOH, a B TECHOM
KOHTAKTe U B3aMMOJAeHCTBUH. Kpome 3Toro, nx 00beMHSIET JOTHYECKask COCTABIISIONIAs], TPAIUITHOHHO
IpUcCylias MaTeMaTHKe W MPOHM3BIBAIOIIAS BCE MAaTeMaTHMUYECKHE KYpChl M COJIEpKaTeIbHbIE JMHUM.
CdopmynupoBannoe B DenepaibHOM rocyJapCcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe CPETHETO OOIIETO
oOpa3zoBaHusl TpeOOBaHUME «yMEHHE OINEPUPOBATh MOHATUSAMHU: ONpEIEIeHHE, aKcHoMa, Teopema,
CIIEICTBHE, CBOICTBO, TMPHU3HAK, JOKa3aTeIbCTBO, pPaBHOCUJIbHBIE (OPMYIUPOBKH; YyMEHHUE
¢bopmynarpoBaTh 00paTHOE U MPOTUBOMOJIOKHOE YTBEPXKIECHUE, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
WCTIOJB30BAaTh METOJ MAaTeMaTHYecKOW WHAYKIWHU; TPOBOJUTH IOKAa3aTeIbHBIE pPACCYXICHUS TpHU
pelIeHNH 3ajiay, OLICHUBATh JIOTUYECKYIO MPABHIBHOCTh PACCYKJICHHI» OTHOCHTCS KO BCEM Kypcam, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHUH pacmpenensercs Mo BceM rojaM oOyudeHHUs Ha YPOBHE CpPEIHEro
o01iero oopazoBaHusL.
MECTO YUEBHOI'O [IPEAMETA «MATEMATHUKA» B YUHEBHOM I1JIAHE

B cootBerctBuM ¢ DenepabHBIM rocy1apcTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM CPEIHEro
oOmiero o0pa3oBaHMsI MaTeMaTHKa SBIsETCS 0O0sA3aTeNbHBIM IPEAMETOM Ha JaHHOM YPOBHE
obpa3oBanus. Hacrosmelr pabodell mporpamMMmoil mpemycMaTpuBaeTcsl U3ydeHue ydeOHOro mpeamera
«MaremaTika» B paMKax TpEX y4deOHBIX KypcoB: «AnreOpa ¥ Hayajla MaTeMaTHYECKOIO aHaIu3ay,
«"eomerpus», «BepoarHocTs U cratuctuka». opMupoBaHue JOrMYECKHX YMEHUH OCYIIECTBISAETCS Ha



MPOTSHKEHUH BCEX JIET OOy4YEeHHs B CTapuUIel IIKOJe, a AJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEp)KaHUE
BCEX HAa3BaHHBIX BBILIE KYpPCOB.

B VYueOHoM miaHe Ha u3ydeHwe Marematnkd B 10—I11kimaccax Ha yriayOJ€HHOM YpOBHE
OTBOJUTCS 8 YUEOHBIX YacOB B HECIIO B TEUCHHUE KAXKIOT0 rojia o0yueHus:, Bcero S60yueOHbIX 4acoB.

Temaruueckoe IUTAaHUPOBAHHE YHYEOHBIX KypCOB M PEKOMEHAYEeMOE€ paclpeiejieHHe y4eOHOro
BPEMEHM ISl U3YUEHUSI OT/IEIbHBIX TEM, IIPEAJIOKEHHBIE B HACTOSAIIEH TPOrpaMMe, HaJl0 pacCMaTpUBaTh
KaK IpUMEpHbIE OPUEHTUPBI B IIOMOIIb COCTABUTENIO aBTOPCKON paboueil mporpaMmsbl, U MPEKIE BCEro
yuuTento. ABTOp pabodeldl mporpamMMbl BIpaBe YBEIHMYUTh MM YMEHBIIUTH MPEAJIOKEHHOE YHUCIIO
y4eOHBIX YacOB Ha TeMY, YTOOBI yriayOUThCS B TEMATHUKY, 3aMHTEPECOBABILYIO OOYYarOIIMXCS, WU
HAIPaBUTh YCWINS Ha NIPEOJI0JICHUE 3aTPyAHEHUN. J[0IlyCTHMO TakKe JIOKaJIbHOE NepepacipeieiiecHIe U
MepecTaHOBKa AJIEMEHTOB COZEpKaHUs Kypca BHYTPH JaHHOTO Kiacca.

KonnyecTtBo mpoBepodHbIX paboT (TeMaTHUECKUH M MTOTOBBIH KOHTPOJb KauecTBa YCBOCHUS
y4eOHOro MaTepuana) U MX THUIl (CAMOCTOATEIbHbIE M KOHTPOJbHBIE PAaOOTHI, TECTHI) OCTAIOTCS Ha
YCMOTPEHUE YUUTEIIS.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A YYEBHOI'O ITPEJIMETA « MATEMATUKA»

OcBoenue yueOHOTO npeamera «MaTemMaTukay JTOHKHO 00ecriednBaTh AOCTIKEHHE Ha YPOBHE
cpenHero ooOmero o0pa3oBaHUS CICAYIOUIMX JUYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS IPOrpaMMbl yueOHOro npeamera «MareMaTHKa» XapaKTepU3yOTCs:
['paxnanckoe BociuTaHue:

Cc(OPMHPOBAHHOCTHIO TPAXKAAHCKON MO3UINK 0OYYAIOUIET0Cs KaK aKTUBHOTO W OTBETCTBEHHOT'O WJIECHA
poccuiickoro o0IIecTBa, MPeACTaBICHUEM O MAaTEMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHUH, TpOUEAYp TpPakTaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aMMO/ICIICTBOBATD C COLIMATLHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKUIUSAMU U HA3HAUYCHUEM.
[TaTpuoTnueckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNUCKON TPasKIaHCKON UACHTUYHOCTH, YBAKECHHSI K IPOIIIIOMY M HACTOALIEMY
POCCHUHCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOILIEHHWEM K JIOCTHXKEHHUSIM POCCUMCKHX MaTeMaTUKOB U
POCCHUICKOM MaTeMaTU4YeCKOW WIKOJIBI, K HCIOJb30BAHUIO JTUX JOCTHKEHHMH B JPYrMX HaykKax,
TEXHOJIOTHUSX, chepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAaHHWEM JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOTO Hapoaa; c(popMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO TOBEJEHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKu U
JeSITENIbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOT'O BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyILIETrO.
DcTeTndecKkoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIIOUAs 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBbEKTOB,
3a/1a4, PEIIEHUH, pacCyKIEHUHN; BOCIIPUUMMYHUBOCTBI0O K MATEMAaTHYECKUM ACIIEKTaM Pa3jIMYHbIX BHJIOB
HCKYCCTBA.

du3nyecKkoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHMUeCKWe 3HAHUS B HHTEpecax 3/I0pOBOrO U
6e3omacHOro o0pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO (30POBOE MHUTAHUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHSITUA W OTIbIXa, peryisipHas (u3nueckas aKTHMBHOCTH); (HU3MUECKOTO
COBEpPIICHCTBOBAHUS IIPH 3aHATHIX CIOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HAaHHUEM IIEHHOCTU TPYJOJIIOOUs; HMHTEPECOM K pa3iIM4yHbIM chepam
npodeccuoHaNbHOM JeATENIbHOCTH, CBA3AHHBIM C MaTeMaTHUKON M €€ NPUIOKEHUSMHU, YMEHUEM
COBEpILIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu M peaqTu30BbIBATH COOCTBEHHBIEC >KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTHMUeCKOMY OOpa30BaHMIO UM CaMOOOpa3OBaHUIO Ha
IIPOTSKEHUM BCEM JKM3HM; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHWH NPAKTUYECKUX 3ahad
MaTeMaTHYeCKON HalpaBIeHHOCTH.

DKOJIOrM4eCcKOe BOCIIUTAHUE:!



C(POPMHUPOBAHHOCTBIO SKOJIOTUYECKON KyJIbTYpbl, IOHUMAHUEM BIHUSHHUS COLMAIBHO-IKOHOMHUYECKUX
IPOIIECCOB HA COCTOSIHME NPUPOIHON M COLMAIBHON Cpenbl, OCO3HAHHEM TIJI0OAIBHOTO XapakTepa
9KOJIOTUYECKUX IIPOOJIEM; OpUeHTaLMel Ha IPUMEHEHNEe MaTeMaTHUeCKUX 3HaHUH JUIs pelleHus 3a1ay B
00JIaCTH OKPYKAIOLIEH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB M OLIEHKA MX BO3MOXHBIX MOCIEICTBHMA IS
OKpY KaroIlen Cpeibl.

[lenHOCTH HAay4YHOIO ITO3HAHMS:

C(POPMHUPOBAHHOCTBIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHON TMpaKTHKH, IMOHMMAaHUEM MAaTeMaTH4YeCKOM HayKH Kak cQepbl YeI0BEYECKOU
JESATEIIBHOCTH, dTAlOB €€ Pa3sBUTUSA U 3HAYUMOCTHU JUIS PA3BUTHUS LUBUIM3ALUH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTHYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHMS MHpPA; TOTOBHOCTBIO
OCYILIECTBIIATH IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO AEATEIIBHOCTh MHIMBUYaIbHO U B IPYIIIIE.
METAIIPEMETHBIE PE3VJIbTATbI

MeramnpegMeTHble  pe3yJbTaThl OCBOEHHUS IMporpamMmbl  ydeOHoro mpeamera «MaTemaTuka»
XapaKTEPU3yIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMM I103HABATECIIBHBIMUA JCHUCTBUSMH, YHUBEPCAIBHBIMU
KOMMYHHMKaTUBHBIMH JEHCTBUSIMH, YHUBEPCAIbHBIMU PETYJIATUBHBIMU IECHCTBUSMHU.

1)YHuBepcasbHbIe O3HABATEIbHBIC JCHCTBHUS, 00ECIICYMBAIOT (OPMUPOBAHUE 0A30BBIX KOTHHUTHUBHBIX
nporeccoB oOyvaromuxcs (OCBOGHME METOJOB IIO3HAHMS OKPYJXKAlOIEro MHpa; IpUMEHEHHE
JIOTHYECKUX, UCCIIEIOBATEIBCKHIX OIEpalnii, yMeHUH paboTaTh ¢ HHpOpMAIHE).

ba3oBble lornueckue NeUCTBUSA:

BBISBISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOLICHUH MEXIYy MOHATUAMHU; (GOPMYJIMPOBAaTh  ONpEJENeHUs IOHATUH;  yCTaHABJIMBATh
CYIIECTBEHHBIN TPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHUS JJs OOOOIIECHHS W CpPaBHEHHS, KPHUTEPUHU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (POpMyIIMpOBaTh U MPeoOPa30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC,
€/IMHUYHbIE, YACTHbIE U OOIIKE; YCIOBHbIE;

BBISIBIIITh MAaTeMaTHUECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOPEYHs B (akTax, JaHHBIX,
HAOMIOACHUAX M YTBEPXKACHUAX; HpeJlaraTb KpPUTEPUM JJIs BBIABJIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKI/IIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTeNbCTBA MATEMAaTHYECKMX YTBEpXKIEHUH (IpsMble U OT
IIPOTUBHOT0), BBICTpaMBaTh apryMEHTAlMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOOCHOBBIBATH
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BbIOMpaTh CHOCO0 perieHus y4eOHOM 3a1aul (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHHUs, BHIOUpATh
HaunboJee MOAXOJAINN ¢ yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBeie nccienoBaTeNbCKUE IEHCTBUS:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIIEAOBATENLCKUN MHCTPYMEHT MO3HAHUSA; (OPMYIHPOBATH BOMPOCHI,
¢buKkcupymolye NpoTuBopeyne, npodaeMy, yCTaHaBIMBaTh HCKOMOE U JIaHHOE, (POpMHUPOBATh TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3ULIMIO, MHEHUE;

IIPOBOJIUTE CAMOCTOSITEJIBHO CIJIAHUPOBAHHBIM OJKCIEPUMEHT, HCCIEJOBAaHUE II0 YCTAHOBJIEHUIO
0CcOOEHHOCTEeM MaTeMaTHYecKoro OOBEKTa, SBJIECHHUS, MPOIECcCa, BBIABICHHIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyITUpPOBaTH 0O0OIIEHHS U BBIBOBI IO Pe3yJIbTaTaM MPOBEIECHHOIO HaOII0IeH!S,
UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJyUYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIEHNI;
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MTPOLIECCA, a TAK)KE BBIABUIATH MIPEAIIOIOKEHHS O €70 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanueii:

BBISBJIATH AePUIUTHI MHPOPMAIMK, TaHHBIX, HEOOXOAUMBIX ISl OTBETAa HA BOMPOC M JUISl PELICHHS
3a]1a4y;

BbIOMpaTh MH(GOPMALMIO U3 HMCTOYHUKOB Pa3jIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpEICTaBICHUS;



CTPYKTYpHpOBaTh HMH(MOPMALUIO, TPEACTABIATH €€ B pa3IM4YHbIX (OpPMax, WILIFOCTPUPOBATH
rpapuyuecKy;
OLICHMBATH HAAEKHOCTH HH(POPMALIUH IO CAMOCTOSATENIHLHO ChOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcalbHble KOMMYHHKATHBHBIC ACHCTBHs, 0OOECIEUMBAIOT CHOPMHPOBAHHOCTD COLUAIBHBIX
HABBIKOB 00yYarOIINXCS.

O01enue:

BOCIIPHHUMATh U (DOPMYITUPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCJIOBHUSAMHM H IENSAMHU OOIICHUS; SCHO,
TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, aBaTh IOSACHEHMS
10 XOJly peLIeHHUs 3a/1a4l, KOMMEHTHUPOBATH MIOJyUEHHBIH PE3yJIbTaT;

B XoJe OOCYX/JEHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYKIaeMOH TeMbl, MpOOIeMbl, perIaeMoi
3a/lauM, BBICKA3bIBATH MJIEH, HALIECJICHHbIE HA IIOMCK pELIEHUS; COIOCTaBIATh CBOM CYXXICHHS C
CYXKJIEHUSMM JIpyI'MX YYacTHUKOB JMajora, OOHapyXMBaThb pa3jiM4Me U CXOACTBO IO3ULUH; B
KOPPEKTHOH Gopme (HOopMyTHpPOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

IPEICTaBIATh Pe3yJIbTaThl PEIICHUs 3ajauH, SKCIIEPUMEHTA, UCCIIE0BaHUs, IPOEKTA; CAMOCTOSATEIIBHO
BBIOMPATh (pOpPMAT BRICTYIJICHHS C YIETOM 33]1a4 IPE3CHTAIlMH U OCOOCHHOCTEH ayIUTOPUH.
CoTpyIHHYECTBO:

NOHMMAaTh ¥ HWCIOJB30BATh NMPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAIBHOW PaOOTHI MPHU PEIICHUH
yueOHBIX 3aJa4; MPUHUMATh LeJIb COBMECTHON JI€STEIbHOCTH, INIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThI, pacmpenensiTh BHIBI pabOT, AOrOBapHUBATHCS, OOCYKAATh TMPOLECC W pe3ylbTaT paboOTHI;
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPyNIOBBIX (popmax paboThl (00CyX1€HUSA, OOMEH MHEHUSIMHU, «MO3TOBbIE LITYPMbI» U
T.11.); BBIIIOJHSATH CBOO YacTh pabOThl M KOOPAMHUPOBATH CBOU JAEHCTBHS C IPYTHMHU YWIEHAMHU KOMaHIbl;
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOMIMI NTPOAYKT IO KPUTEPHSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) YHuBepcaibHbIC PErySITUBHBIC ICHCTBHS, 00ECIICYNBAIOT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK H
KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanusi:

COCTaBJIATh IJIaH, JITOPUTM pEIICHUs 3aJaud, BBIOMpPATh CIOCOO0 pemieHHs] ¢ Y4ETOM HMEIOIINXCS
PECYpCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI PEILICHHUH C
y4€TOM HOBOM MH(OpMaIUH.

CaMOKOHTpOJIB:

BJIQ/IETh HaBBIKAMM I[IO3HABAaTENIbHONW pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JEUCTBUH U
MBICIIMTENBHBIX MPOLECCOB, MX pPE3YyJbTAaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a1auH;

IPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHUU 3a/a4d, BHOCUTb KOPPEKTHUBHI B
NEeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAaWJIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJjbTaTa LIETHM M YCJIOBUSAM, OOBSCHATH NPUYUHBI JOCTHUKEHMS WU
HE/IOCTHKEHUS Pe3yJIbTaTOB JAEATeIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
I[NPEAMETHBIE PE3VJIBTATHI
[IpenmetHbie pe3ynbTaThl ocBoeHus [IpumepHoit pabouei mporpaMMsbl 10 MaTeMaTHKE MPECTABICHbI IO
rojgam o0y4yeHHs B paMKax OTJEJIbHBIX KYPCOB B COOTBETCTBYIOUINX pa3zenax HacTtosiei [IporpamMmel.

[IpumepHas pabouast mporpamma yuebHOro Kypca «Anredpa 1 Hayajla MaTEMaTHUYECKOTO aHAIIU3a»

enu nzydyeHus: yueOGHOTO Kypca

Kypc «Anrebpa u Hauanma MaTeMaTHYECKOTO aHAIHM3a» SBJISETCS OJHUM W3 HauOoliee 3HAYUMBIX B
MPOrpaMMe CTAPIICH IIKOJIbI, TOCKOJBKY, C OJTHOW CTOPOHBI, OH 00€CIIeYBacT HHCTPYMEHTAIBHYIO 0a3y
JUI M3y4YeHHUs] BCEX E€CTECTBEHHOHAYYHBIX KYpPCOB, a C JAPYroMl CTOPOHBI, (OPMUPYET JOTHUECKOE U
a0CTpakTHOE MBINUICHWE YYaluXcs Ha YpOBHE, HEOOXOJUMOM JIIi OCBOCHHS WH(POPMATHKH,



0O0IIeCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX NUCUUIUIMH. B paMkax AaHHOTO Kypca yyaiuecs
OBJIa/IEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas GOpPMYIHPYET CBOU JOCTHKCHUS B
MaTeMaTH4ecKoi dopme.

Kypc anreOpsl 1 Havan MaTeMaTHYECKOTO aHAW3a 3aKJIabIBACT OCHOBY ISl YCIICHIHOTO OBJIAJCHUS
3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, NMOHMMAHHS OCHOBHBIX TEHJICHIUI pPa3BUTHS IKOHOMUKH H
OOIIIECTBEHHOH KHM3HH, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX JJIs JaIbHEHIIEro 00pa30BaHUs U B TOBCEIHEBHOM XU3HU. B
TOXKE BpEeMsl OBJIQJICHHE AaOCTPAaKTHBIMH U JIOTUYECKH CTPOTUMH KOHCTPYKLUHUSIMH anreOpel U
MaTEeMaTHYeCKOro aHajln3a pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb,
JI0Ka3bIBaTh YTBEPKACHUS C MOMOIIBIO HHIIYKIIMH U pacCy>XIaTh IeAyKTUBHO, HCIIOIB30BaTh 0000IICHHNE
Y KOHKpETH3al1io, a0CTparupoBaHUeE U aHAJIOTUI0, GOPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.
B xoze u3yuyenus xKypca «Anredpa U Hayajla MaTEeMaTUYECKOT0 aHAIM3a» YYallHecs MOJy4aloT HOBBIN
ONBIT PELICHUs MPUKIAAHBIX 337a4, CaMOCTOSITEJIBHOTO IOCTPOCHHUS MAaTEMaTUYECKHX Mojenen
pEaIbHbIX  CUTyalud, MHTEpPHpPETAlUu IIOJY4YEHHbIX pELIEHUH, 3HAKOMATCS € IpUMepamMu
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U HCKYCCTBE, C BBIJAIOIIUMUCI MATEMATUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obGnagaer 3HauMTeNbHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yeTcsl Kak uepes
y4eOHBIIl MaTepuaj, CIOCOOCTBYIOUIMI (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK H 4epes3
cnenuduKy y4eOHOH [eATeNbHOCTH, TpeOyIolel MNPOJAODKUTEIHHON KOHIICHTPAlUM BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IOJYUYEHHBIN pe3yJIbTarT.

B ocHoBe MeTonuku o0yueHus anredpe U HayalaM MaTeMaTHYecKOro aHallu3a JISKUT AesITebHOCTHBII
MPUHLIMIT OOYUYEHHUS.

B crpyktype kypca «Anrebpa u Hayansa MaTeMaTHYE€CKOIO aHAINM3a» MOXKHO BBIICIUTH CIEAYIOLIUE
COJIepKaTeIbHO-METOANYECKHE JINHUN: «Yucna 1 BeluuciieHus», «OyHkuuu u rpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Hawana maremarnueckoro ananuza», «MHOXecTBa M JIOrMka». Bce OcCHOBHBbIE
COZIepPKATEIbHO-METOJUUECKUE JIMHAM HM3y4YaroTCsl Ha MPOTSHKEHUH JIBYX JIeT OOydYeHHUs B CTaplien
LIKOJIE, €CTECTBEHHO JOMOJIHAS APYT Apyra U MOCTEIEHHO HACBIAsICh HOBBIMU TEMaMHU U Pa3AeiiaMH.
MO’KHO C YBEpEHHOCTBIO CKa3aTh, YTO JaHHBIN KypC SBJISETCS UHTETPATUBHBIM, TOCKOJIBKY O0BEIUHSET
B ce0e cojiep)kaHue HECKOJBKUX MaTeMaTH4eCKHUX TUCHMIUIMH, TaKMX Kak anredpa, TPUrOHOMETpHs,
MaTeMaTHUYeCKU aHallu3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Jioruka u Jip. Ilo mepe Toro kak yvamuecs
OBJIa/IEBAIOT BCE OoJiee MMPOKUM MaTeMaTHUECKUM allapaToM, y HUX MOCe10BaTenbHO (hopMUpyeTcs
U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYECKyI0 MOJI€Jb PEaJbHOM CHUTyallH, MPUMEHSTh
3HaHUs, MOJyYEHHbIE MPU M3YYEHUU Kypca, IS PELIeHHS CaMOCTOSTENbHO C(HOPMYIHMPOBAHHOM
MAaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxatenbHo-MeToAndecKas TUHUS «YHucina M BBIYMCICHUS» 3aBepuiaeT (GOpMUPOBAHHE HABBIKOB
UCIIOJIb30BaHUs JIEHCTBUTENIBHBIX YHCEN, KOTOpOoe OBIJI0O HAYaTO B OCHOBHOM 1IKoJie. B cTapiieil mkomne
oco0oe BHUMaHHE ynensercss GOpMUPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHHUH, BKIIOYAIOLUINX B
ce0s HCMONb30BaHUE PA3IUYHBIX (OPM 3alKCH 4YHUCIA, YMEHHUE [IeNaTh MPUKUIKY, BBINOIHSTH
npUOIMKEHHBIE BBIYUCIICHUS, OLIEHUBATh YHCIOBBIE BBIPAXEHHUs, paboTaTh C MaTeMaTHYeCKUMHU
KOHCTaHTaMM. 3HAaKOMBIE YdYalllUMCS MHOXECTBAa HATYpPaJbHbBIX, LENbIX, palUOHAIbHBIX U
JEMCTBUTENBHBIX YNCEN JOTIOJIHSOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B Ka’KJOM U3 3TUX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHbIE €My creurduueckue 3ajadyd W ONepaluu: JeJeHHEe Halenlo,
ONEPUPOBAHUE OCTATKAMHU HAa MHOXECTBE IIeJIbIX 4YHCEN; OCOOble CBOWCTBA pAallMOHAIBHBIX U
UppalMOHATIBHBIX YK Cell; apupMETHUECKHE ONIEPAlINH, a TAK)KE U3BJICUEHHE KOPHS HaTypalbHON CTENEH!
Ha MHOXECTBE KOMIUIEKCHBIX 4MCel. biarozaps moOcCieI0oBaTeIbHOMY pPacIIMPEHHIO Kpyra
MCIOJIb3YEMBIX YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMH UX IPUMEHEHHUS [Tl PEILICHUS Pa3JInYHbIX 33434
dbopmupyeTcst peACcTaBIeHUEe O €MHCTBE MaTeMaTHKU KaK HAyKH U €€ poJIM B MOCTPOSHUH MOjeen
peabHOTO MUPA; IMUPOKO UCTIOIB3YIOTCSI 0000IICHHE U KOHKPETH3AIIUS.

Jluausa «YpaBHEHHs M HEPABEHCTBA» PEATM3yeTCsl HA MPOTSHKEHUHM BCEro o0yUyeHHs B CTapllIei MIKOJIe,
MOCKOJIBKY B KaXJIoM paszzene IIporpaMMmbl MmpenrycMOTpPEHO pelleHHe COOTBETCTBYIOIIMX 3adadu. B
pe3yJIbTaTe yqaliiecs OBJIaJeBal0T pa3IMuYHbIMU METOJAMH PELIEHHS PAllMOHAIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeIbHbBIX, JOrapu(MUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUN, HEPABEHCTB U CUCTEM, a TaK¥kKe



3aja4, cojepkaimux mnapameTpbl. [lonydeHHbIE yMEHHUS IIUPOKO HCIONb3YIOTCS MPH HCCIeI0BAaHUU
(GYHKIMH C TIOMOIIBIO NPOM3BOJHOW, MPU PELICHWH NPUKIAIHBIX 33734 M 3a/a4 Ha HaXOXKICHHE
HauOOJBIIMX W HAUMEHBIINX 3HAYeHUN QyHKIMU. JlaHHas coaepikaTenbHas JTUHUS BKIIOYAeT B ceOs
Takxke (GOPMUPOBAHME YMEHHUU BBIIOJIHATH pacuéThl 1o (opMyiam, MpeoOdpa3oBaHMs PalMOHAIbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUHN, a TaK)Ke BBIPAXKEHUI, COJEPKAIIUX CTETIEHU U
norapudmsl. brarogaps usydenuto anreOpanyeckoro marepuaiga MPOUCXOIUT JalbHEHIee pa3BUTHE
QITOPUTMHUYECKOTO W aOCTPAKTHOTO MBILIUICHUS ydaluxcs, (OPMUPYIOTCS HAaBBIKH JI€AYKTHBHBIX
paccykIeHuid, paboThl ¢ CHMBOJIBHBIME (hOpMaMH, TIPEACTABICHUS 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B
BUJIC PABEHCTB W HepaBeHCTB. Aurebpa mnpemyiaraer 3(QQeKTUBHbIE WHCTPYMEHTHI ISl PELICHUS
IIPAKTUYECKUX U €CTECTBEHHOHAYUHBIX 3a/a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU Kak S3bIKa
HaYyKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKIUM U TpaduKuW» TECHO NeperuieTaeTcss ¢ JIPYTHMHU
JUHUSAMH Kypca, TOCKOJbKY B KAaKOM-TO CMBICE 3a7a€T MOCIEN0BATeIbHOCTh M3YUYEHHUS] MaTepuaa.
W3ydeHue CTENEHHOH, MOKa3aTeNbHOM, JOrapu(MHUUECKOM M TPUTOHOMETPHUUECKUX (QYHKLIUH, HX
CBOMCTB U IrpaMKOB, UCMOJIb30BaHNE (PDYHKIIMHA AJI pelIeHUs 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB U
peaJIbHOM KHU3HU TECHO CBSI3aHO KaK C MaTeMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHKE yaAenseTcss GOpMUPOBAHUIO YMEHHUS BBIpaKaTh GopMyIamMu
3aBHCUMOCTH MEXAY pPa3JIMYHBIMH BEIMYMHAMH, HCCIENOBATh IOJy4YeHHBbIE (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep)KaTelbHOW JMHUM HAIENeH Ha Pa3BUTHE YMEHHH U HaBBIKOB,
MO3BOJISIOMIMX BBIPAKaTh 3aBUCHMOCTH MEXIY BEIUYMHAMH B Pa3UYHON (opMe: aHAIMTHYECKOMH,
rpaduyeckoil u crnoBecHOW. Ero m3ydeHue crnocoOCTBYeT Pa3BUTHUIO aNTOPUTMUYECKOTO MBILIUICHUS,
CTIIOCOOHOCTH K 0000IICHUIO U KOHKPETH3AIMH, UCIIOJIb30BAHUIO aHAIOTHH.

CopepxarenpHas auHUS «Hauana maTeMaTuyecKoro aHaiu3ay IMO3BOJSET CYLIECTBEHHO PACHIMPUTH
Kpyr Kak MaTeMaTH4eCKHX, TaK M MPUKIAIAHBIX 3a7ad, JOCTYNHBIX IIKOJbHUKAaM, TaK KakK y HHUX
MOSIBJISIETCS. BO3MOXKHOCTH CTPOUTH TpaduKU CIOXKHBIX (DYHKUIUNA, ONpeneisTh WX HauOONbIIME U
HAaMMEHBIINE 3HAUYCHUS, BEIYUCIATH TUIOMAIN GUTYp U 00BEMBI TEJ, HAXOJUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHasg colep)kaTeNbHAas JIMHHS OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHHS
MaTeMaTHYeCKUX MOJelIeld peajbHBbIX CHUTyallMid, MO3BOJIIET HAXOJAWUTh HaWJIyullee pelleHUue B
NPUKJIAJHBIX, B TOM YHCJIE€ COLMAIBHO-DKOHOMHMUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajlin3a CIOCOOCTBYET PAa3BUTHUIO AOCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO |
KpPEaTHBHOTO MBIIUIEHUS, (HOPMUPOBAHUIO YMEHMI PACIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMaTUKU B
HayKe, TEXHUKE U MCKYCCTBE. YUallHecs y3HalOT O BbIIAIOLIMXCS pe3yJsibTaTaX, MOJYyYEHHBIX B XOJ€
pa3BUTHsI MaTEMAaTUKU KaK HayKd, U 00 UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKas! JIMHUA «MHOXeCTBa U JOTMKa» BKJIIOYAET B c€O0sl 3JIEMEHTHI TEOPHUH
MHO’KECTB U MAaTEMaTU4YECKOU JTIOTHKHU. TeOpeTHKO-MHOKECTBEHHBIE TIPECTABJICHUS TPOHU3BIBAIOT BECH
KypC HIKOJIbHOM MaTeMaTHKW M Ipe/iarailoT HauOojiee YHUBEPCAIbHBIN $3bIK, OOBEAMHSAIOMNN BCe
pa3zesbl MaTeMaTHKU U €€ TIPUIIOKEHUI, OHU CBA3BIBAIOT Pa3Hble MaTEMaTHUUECKHUE AUCLUIIIMHBI U UX
MIPUJIOXKEHHUS B enHoe 1enoe. [1oaToMy BaXHO AaTh BO3MOKHOCTh IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTUKH M MCIOJIb30BaTh €0 AJISl BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM Ba)KHBIM MPU3HAKOM MAaTEMAaTUKHU KaK HayKH CJeIyeT NMPU3HATh CBOMCTBEHHYIO €i CTPOroCTb
00OCHOBaHMH M CJEIOBaHUE OIpeNeNEHHBIM IpPaBUIIaM TOCTPOCHHUS JO0Ka3aTeNbCTB. 3HAKOMCTBO C
AJIEMEHTAaMU MaTeMaTUYECKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOIO MBIIIJICHUS yYallluxcs,
MO3BOJISIET MM CTPOUTH CBOM PACCYKJCHHMS Ha OCHOBE JIOTMYECKHX IpaBHJ, (HOPMHUPYET HaBBIKU
KPUTHYECKOT'O MBIIIUICHHUS.

B kypce «Anrebpa u Hadana MaTeMaTHYeCKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOIO
MOJIETTUPOBAHUS, KOTOPHIE NMPU3BAHBI CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB MMOCTPOCHUS MOJENei
peanbHBIX CUTYalUi, UCCIIE0BAHUS 3TUX MOJIETIeH ¢ MOMOIIBIO anmnapaTa ainredpbsl 1 MaTeMaTHYeCKOTro
aHaJln3a, MHTEPIPETALMH MMOJIyYeHHBIX pe3yiIbTaToB. Takue 3a/aHus BIJIETEHBI B KaX/bII U3 pa3/ieioB
IIporpaMMBl, OCKOJIBKY BECH MaTEpPHUAI Kypca IIUPOKO MCIIONb3YETCs IS PELICHHs] TPUKIIAIHBIX 3a/1a4.
[Ipu pemieHnn peanbHBIX MPAKTHUUECKUX 3aJad y4Yalluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHUE
HaXOJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HCIOJIb30BaTh  aHAJIOTHIO, 0000mare



KOHKPETH3UPOBATh Mpodiemy. JlesTenbHOCTh o GOopMHUPOBAHUIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a/1a4
OpPraHMU3yeTCsl B IPOIECCe U3YyUEHUS BCEX TEM Kypca «Anredpa v Hayalla MaTeMaTHYeCKOTO aHATH3a.

MecTto yueOHOro Kypca B y4eOHOM IIJIaHe

CormacHo yuyebnomy mmiany B 10 —11 kiaccax u3ywaercs yuyeOHBIM Kypc «Auredpa W Hayaia
MaTEeMaTHYECKOT0 aHaJN3a», KOTOPBIA BKIIIOUACT B ceOs CIIEAYIONINE OCHOBHBIEC pa3/ieibl COACPIKAHUS:
«Unucna W BBIUKCICHUS», «YpaBHEHUS M HepaBeHCTBa», «@DyHkiuu u rpaduxu», «Hauama
MaTeMaTUYeCKOro aHanu3a», « MHOXKeCTBa U JIOTUKAY.

B YuebHoM miaHe Ha u3yuyeHHe YIIIyOJIEHHOTO Kypca aireOpbl U Havyajdl MaTeMaTUYeCKOro aHallu3a B
10—11 xmaccax oTBOOUTCS HE MeHee 4 yuyeOHBIX YacoB B HEJENIO0 B TEUEHUE KaXI0Tr0 roja 00y4eHus,
BCETO 3a JBa roja o0y4yeHus: — He MeHee 280 yueOHBIX YacoB.

[InaHupyemple TpeIMETHBIE pe3ysbTaThl OcBoeHHsl [IpuMepHoil pabodyeid mporpaMMmel  Kypca
(o rogam oOydeHMST)

OcBoeHue yueOHOro Kypca « Aiaredpa 1 Hauana MaTEMAaTUYECKOT0 aHAJIN3a» Ha YPOBHE CPEHETO O0IIEro
0o0pa3oBaHUs JIOJDKHO O00€CIedYnBaTh JOCTHIKEHHE CJICAYIOMIMX IIPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yNIbTaTOB:
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Yucna ¥ BEIUMCIICHUS

CBOOOJHO OIEepHpPOBaTh TOHATHUSMHU: PAIMOHATBHOE YHUCIIO, OCCKOHEYHAsl TEepUOJUYEecKas Ipoob,
MIPOLICHTBI; UPPALMOHAIBHOE YUCI0; MHOXECTBA PAlMOHAIBHBIX U JCHCTBUTENIBHBIX YUCET; MOAYJb
JNIEUCTBUTEIILHOIO YHCIIa.

[IpuMeHATh APOOM M MPOLEHTHI JJI PEIICHUS MPUKIAIHBIX 3a7a4 U3 Pa3IudYHBIX OTpaciiell 3HAaHUU U
peanbHOM KU3HU.

[TpumensTh TpUOIMKEHHBIE BBIYMCICHHS, MpaBHJIa OKPYTJCHHS, MPUKUAKY M OIEHKY pe3yJbTaTa
BEIUHCIICHUH.

CB000OIHO OTIEpUPOBATH MOHSATUEM: CTEIIEHB C IIEJIBIM MTOKa3aTeIeM; UCIIOIb30BaTh MOIXOSIIYI0 hopMy
3alMCH IEUCTBUTEIbHBIX YUCEN JJISI PEIICHUS MTPAKTUYECKUX 33724 U PEACTABICHHS JaHHBIX.
CB00OIHO OMIEpUPOBATH MOHATHEM: apU(PMETHIECKHII KOPEHb HATypaIbHOU CTETICHH.

CB00OOAHO ONEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM ITOKA3aTEJIEM.

CB00OHO ONEPUPOBATH MOHATHIMHU: JIOTApU(M UUCIIA; TECATHUHbIE U HATypalIbHbIE TOTapU(PMBI.
CB0o0OOAHO ONIEpPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCJIOBOTO apTyYMEHTA.
OnepupoBaTh NOHATUIMU: APKCUHYC, ApPKKOCUHYC U apKTAHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA

CB0o0OOAHO OmepUpOBaTh MOHIATHSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIILHBIE YPaBHEHUS
Y YPaBHEHUS-CIIEACTBUS; PABHOCUIbHBIE HEPABEHCTBA.

[IpuMeHATh pa3nuyHbIE METOABl PEIICHHS PAlUOHATIBHBIX U JAPOOHO-PAIMOHATBHBIX YpPaBHEHHIA;
MPUMEHATHh METOJI UHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB.

CBoOOAHO oOmEepupoBaTh MOHATHUSMHU: MHOTOWICH OT OJHOW TEPEMEHHOW, MHOTOWICH C IIEJBIMU
Kod(duUlMeHTaMH, KOPHA MHOTOWIEHA; MIPUMEHSTH JIeJICHHe MHOTOYIEHa Ha MHOTOWIECH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s pemienus 3aaad.

CB000OIHO OTIEpUPOBATH MOHATUSMU: CHCTEMA TIMHEHHBIX YPaBHEHUI, MATPHUIIA, OTIPEACITUTENh MATPHUILIBI
2 X 2 ¥ €T0 TEOMETPUICCKUH CMBICIT; CIIOIh30BaTh CBOMCTBA OMPEISITATENS 2 X 2 JIJIsi BBIYUCICHUS €T0
3HAYEHUs], TPUMEHSTh OINPEACIUTENN U1 PELICHUS CUCTEMbl JIMHEMHBIX YPaBHEHUI; MOJEIUPOBATH
peanbHbIE CUTYAIMU C TOMOIIBIO CUCTEMBI JIMHEUHBIX YPABHEHHI, HCCIIEA0BATh MOCTPOEHHBIE MOJIEH C
IMOMOIIBIO MATPUIL U ONPEAETUTENIEN, UHTEPIIPETUPOBATH NIOJYUYEHHBIN PE3yJIbTaT.

Hcnonb30Bath cBOMCTBA NEHCTBUI C KOPHAMU /1715l peoOpa30BaHUs BhIPaXKEHUH.

BrimonHsATe MpeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHUH, COJEpKAlIMX CTENEHH C pPAlMOHAIBHBIM
MOKa3aTeyieM.



Hcnonw30Bath cBOMCTBaA JIOTapru(PMOB J71s1 TpeoOpa3oBaHus JIOTapU(PMUIECKUX BBIPAKEHUH.

CBOOOIHO oOmepupoBaTh TOHATUSMU: UPPAIMOHATBHBIC, TIOKAa3aTeNbHBIE W JIOTApU(PMUIECCKHE
YPaBHEHHUSI;, HAXOJIUTh UX PEIICHUS C TOMOIIbIO0 PABHOCHIIBHBIX [IEPEXO0/I0B UIIH OCYIIECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHsTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI A IPeoOpa3oBaHUsS TPUTOHOMETPHUECKUX
BBIPAKCHUM.

CB0OOOJHO oOmepupoBaTh MOHSATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE; MPUMEHSTh HEO0OXOIUMBIE
(OpMyIIBI I71s1 pEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYCCKUX YPABHCHU.

MonenpoBaTh pealbHbIE CHTyalldd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS, YpPaBHEHUS,
HEPaBEHCTBA M0 YCJIOBHIO 3a/1a4M, MCCIENOBATh MMOCTPOSHHBIC MOJETH C HCIOJIb30BAHUEM armapara
anreopsl.

OyHKIMU U Tpaduku

CB00OOHO OmepupoBaTh MOHATUAMHU: (YHKLHUS, CIIOCOOBI 3ahaHusi (YHKLIWHU; B3aUMHO OOpaTHBIC
GbyHKIMH, KOMIO3MLIMA (QYHKUMH; Tpapuk (QYHKUUH; BBIIOJHATH 3JIEMEHTapHble HpeoOpa3oBaHus
rpaduKoB PyHKINH.

CB00OHO ONEepUpOBATH MOHATUAMU: 00JACTh ONpPEENCHHUs] U MHOXKECTBO 3HaYeHUN (DYHKIUH, HYJIU
(GYHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB0o0OOHO oOmepupoBaTh MOHATUAMU: UYETHBIE W HEYETHbIE (YHKLUMHU, NEpUoJMYecKHe (QyHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (DyHKIUH, HaumOoibpliee W
HauMEHblIee 3HaueHue (PyHKIUHN Ha IIPOMEXKYTKE.

CB00OOMHO OMEpHpPOBATh MOHATHAMH: CTETEHHass (QYHKIHS C HAaTypaJllbHIM M IEJIbIM IOKa3aTeseM,
rpaduK CTENEHHOW (YHKLUU C HATYpaJbHBIM U LIEJIBIM IOKa3aTeneM; rpaduk KOpHs n-oi CTENEeHU Kak
(byHKIHMM 0OpaTHOM CTENEHH C HATYypPAIbHBIM MTOKA3aTEIeM.

OnepupoBaTh MNOHATUSAMM: JIMHEWHHAs, KBagpaTU4Has U JpOOHO-TMHEWHas (QYHKUMU; BBIIOIHSITH
AIIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOSHHE UX IPapUKOB.

CB00OoHO omepupoBaTh MOHATUAMU: NOKa3aTeidbHas W Jorapudmuyeckas QyHKIMHM, UX CBOICTBAa U
rpaduKu; UCIIOIb30BaTh UX IpadUKH /IS pEIIeHUs] YpaBHEHHH.

CBoOosHO  omepupoBaTh  TOHATHSAMM:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,  ONpeieeHHe
TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIOBOTO apryMEHTA.

Hcnonb3oBate rpaduku GyHKUUI U1 UCCIEIOBAHUS MTPOLECCOB U 3aBUCHUMOCTEN MPH PELICHUH 3a1a4
U3 Jpyrux ydeOHBIX TPEJAMETOB W PEalbHON >KM3HHW; BBIpAXKaTh (POpMylaMH 3aBHCHMOCTH MEXIY
BEJIMYMHAMHU.

Hauana marematnueckoro ananmn3za

CBoOOAHO oOmepupoBaTh MOHATHAMU: apuMeTHUecKass U TeoOMEeTpUUecKas Mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpruueckast porpeccusi; TMHEHHBIH U SKCTIOHEHIIMATBHBINA POCT, OpMYyIIa CIOXKHBIX
MPOIICHTOB; UMETH MIPECTABIICHUE O KOHCTAHTE €.

Hcnonbs30BaTh Nporpeccuu Uik pelieHus: pealibHbIX 3aa4 MPUKIIaJHOTO XapaKTepa.

CB00OOHO OmepupoBaTh MOHATUSAMU: MOCIEI0BATEIBLHOCTh, CIOCOOBI 33JaHUs MOCIEA0BATEIbHOCTEH,
MOHOTOHHBIE 1 OTPaHUUYEHHBIE MOCIIEA0BATEIbHOCTH; TOHUMATh OCHOBBI 3aPOKIEHUSI MAaTEMATUYECKOTO
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

CB0OOOIHO OmepUpoBaTh MOHSATUSMHU: HEMpPEphIBHBbIE (YHKIUH; TOYKUA pa3pbiBa Trpaduka (QyHKIWH;
aCUMMTOTHI rpaduka QyHKIHUH.

CBoOOgHO omepupoBaTh MOHATHEM: (YHKIHS, HEMpepbIBHAS Ha OTPE3Ke; MPUMEHSATh CBONCTBA
HEeTPEPHIBHBIX (QYHKIIMHA JJIsI pEeIIeHUs 3a/1a4.

CB00OIHO OMIEpUPOBATH MOHSATHSAMU: TIEpBasi U BTOpasi MPOU3BOIHBIC (DYHKIIUU, KacaTellbHas K TpaQuKy
byHKIUH.

BeryncnsaTe TMpOU3BOAHBIE CYMMBI, TPOU3BENEHHUS, YaCTHOTO W KOMMO3HUIMH JBYX (YHKIUH; 3HATH
MIPOU3BOIHBIC AJIEMEHTAPHBIX (YHKITHA.

Hcnonb30BaTh TeOMETPUUYECKUN U PUINUECKUI CMBICI TTPOU3BOIHOM JIsl pEIICHUS 3a]1a4.

MHoOkecTBa U JOTHKA



CB00OHO ONEpUPOBATH MOHATHSIMH: MHOXECTBO, ONEpPaIlMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJs ONUCaHHs PEabHBIX MPOLIECCOB U SBJICHUH,
IIPU PEIICHUH 33]a4 U3 IPYTUX Y4eOHbIX MIPEIMETOB.

CB0o0OOHO oOmepHpoBaTh MOHATHUAMU: ONpEACICHHE, TEOpeMa, YpPaBHEHUE-CIEACTBUE, CBOWCTBO
MaTEeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.
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Yucia ¥ BEIYUACIEHNS

CB00OHO OTIEpUPOBATH MOHATUSMU: HATYPAILHOE U IIEJI0€ YHCIIO0, MHOXKECTBA HATYPATbHBIX H IEJIBIX
YyuCell; MCIOJb30BaTh NMpuU3Haku AenuMocty uenbix yuces, HOJl u HOK HaTypanbHbIX ymcen mis
perieHus 3aj1ay, NpUMEHsTh aroputM EBkimaa.

CB0OOAHO OMEpUPOBATH MOHITHEM OCTATKa IO MOJIYJIIO; 3alIMChIBATh HATYypaJbHbIC YKCIIa B PA3IMYHBIX
MO3UIIMOHHBIX CHUCTEMAaX CUMCIICHUS.

CBoOOAHO oOIEepupOBaTh IMOHATHUSIMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEI;
MIPEJICTABIATh KOMIUIEKCHBIC YHCIIA B aNreOpamyecKodl M TPUTOHOMETPHUYECKOH (opme, BEHITIOTHATH
aprupMETHUYECKHUE ONIEPAIIMU C HUIMHU M H300pakaTh Ha KOOPIUHATHOMN TIOCKOCTH.

YpaBHEHHUs U HEPABEHCTBA

CB0oOOMHO oOmepHpoBaTh TMOHATHAMHU: HPpPAUOHANBHBIC, IIOKa3aTelbHbIE W Jorapudmudeckue
HEPaBEHCTBA; HAXOAUTh UX PEUICHUSA ¢ IIOMOLLBIO PABHOCHUIIBHBIX IIEPEXO0I0B.

OcyiecTBiaTh 0TOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOTO YpaBHEHHUSL.

CB00OoHO omepupoBaTh IMOHATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO; NPUMEHSTh HE0O0XOAHUMBIE
(bopMyIIBI 1715 peIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

CB0001HO OIIEepHUPOBATh MOHATHSIMU: CUCTEMA U COBOKYITHOCTb YPABHEHUI M HEPAaBEHCTB; PABHOCHJIbHBIE
CUCTEMBl M CHCTEMBI-CIECACTBUSA; HAXOAWTh PEUICHUS CUCTEMBI M COBOKYIIHOCTEH pPalMOHAJIBHBIX,
UppalMoHaIbHBIX, IOKA3aTEIbHbIX U JIOrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB.

Pemarp panmonanbHble, HppalliOHANIBHBIE, TI0KA3aTEIbHbIE, JIOrApU(PMUYECKUE U TPUTOHOMETPUYECKUE
YPaBHEHUS U HEPABEHCTBA, COACPIKALIUE MOIYIIU U IIAPAMETPHI.

[IpumensTh rpadguueckue METONbI JUIsl pEUIeHHs] YpaBHEHMH W HEpaBEHCTB, a TaKXkKe 3aJay C
rapamMeTpamH.

MonenpoBaTh pealbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJa4l, UCCIIEN0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM
anmnapara aareOpbl, THTEPIPETUPOBATh MOTYUYEHHBII pe3ybTar.

OyHKIMH U TpaduKH

Crtpoutb rpapuky KOMMIO3ULIUHM (YHKIMA C MOMOIIBIO 3JEMEHTapHOTO HCCIEeIOBaHHUS M CBOWCTB
KOMITO3UIIUH IBYX (YHKIIMH.

Ctpoutb reomeTprueckue 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH.

CB00OHO OnEpUPOBATh MOHATHAMU: TPpapUKU TPUTOHOMETPUUYECKUX (DYHKIIUH.

[TpumMeHATH PyHKIUH U1 MOJACIUPOBAHMS U UCCIIEIOBAaHUS PEATbHBIX MPOIIECCOB.

Havana maremaTtnueckoro aHanusa

Hcnonp30BaTh MPOM3BOIHYIO JUIS HCCIe10BaHUs GYHKIIUN HA MOHOTOHHOCTh M 9KCTPEMYMBI.
HaxonuTh Hanbosbliee 1 HaMMEHbIIIee 3Ha4eHUs (PYHKIIUN HENPEPBIBHON Ha OTpPE3KeE.

Hcnonp30BaTh MPOU3BOIHYIO AJI HAXOXACHUS HAWIYYIIEro pelleHds B NMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3a/adax, AJIs ONPEIEIIEHNs CKOPOCTH M YCKOPEHMS MpOIEcca, 3aJaHHOTO
bopMmyioit uiu rpaduKoM.

CBoOosHO omepHpoBaTh MOHATUAMHU: IepBooOpa3Has, ONpeNeNEHHBIH MHTErpaj; HaxOAMUTh
NepBOOOPaA3HbIE 3JIEMEHTAPHBIX QYHKIMI U BBIYUCIATH MHTErpall o popmyine Herorona—JleiOnuna.
HaxonuTp miomanu miockux Guryp 1 00bEMBbI T€ ¢ TOMOILBIO HHTETpaa.



HNmers mpencraBieHHe O  MaTeMaTHYECKOM  MOJCIMPOBAHMM HAa  TPUMEpPE  COCTABICHHUS
Qg QepeHInanbHbIX ypaBHEHUH.

Pemate mpukiagHble 3agadd, B TOM YHCJIE COLUUAIBHO-3KOHOMHYECKOTO M (DPM3MUECKOTO XapakTepa,
CpPEICTBAMU MAaTEMaTHUYECKOTO aHAIN3a.

Copepxanne yaeOHOTo Kypca (1o rojiaM o0ydeHus)
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Ywnciia ¥ BEIYUCICHUS

Panmonanshbie uncna. OOBIKHOBEHHBIC U ACCATHYHBIC APOOH, MPOIICHTHI, 0ECKOHEYHBIC ITEPHUONICCKUE
npobu. [Ipumenenne npobeil U MPOIEHTOB ISl PEIICHUS MPUKIAJHBIX 33]a4 U3 Pa3InIHBIX OTpacieu
3HAHUU U peaTbHOM JKU3HU.

JleiicTBUTENbHBIC YMCIa. PanmoHanbHBIC W WUPpAlMOHAIBHBIC YHCIa. ApHQMETHUECKUE OIEpaluu C
JNEHCTBUTEILHBIMU 4HUCIaMH. MoIysib ACHCTBUTEIBHOTO 4YHWCIAa M €ro cBoicTBa. [IpubmmxéHHbIe
BBIYMCIICHHUS, IPABHIIA OKPYTIIEHUS, TPUKUJIKA U OLIEHKA pe3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ 1enbIM TokKaszareneM. buHom Herotona. Mcmonb3oBanue moaxossiied ¢GopMbl 3amucu
JNEHUCTBUTENBHBIX YMCEN ISl PEIICHUS] MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.
ApubdmeTnieckuii KOpeHb HATypaJbHOM CTENEHHU U €r0 CBOICTBA.

Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIBLHBIM TTOKA3aTEIIEM.
Jlorapudm uucna. CpoiictBa orapudma. JlecaTuunbie 1 HaTypadbHbIE JIOTapU(PMBL.

CuHyc, KOCHUHYC, TaHI'€HC, KOTAHI€HC YHCJIIOBOT'O aprymMeHTa. APKCHUHYC, apKKOCHUHYC W apKTaHTEHC
YHICIIOBOTO apryMeHTa.

VYpaBHEHUSI U HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YPAaBHEHHME, KOPEHb YpaBHEHMs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUsA-cleACcTBYs. HepaBeHCTBO, pelieHuE HEpAaBEHCTBA.

OcCHOBHBIE METO/Ibl PELICHUS LIEJBIX U JPOOHO-PALIMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB. MHOIOUJIEHbI
OT OJHOU NEepeMEHHOM. JleeHrne MHOrouwIeHa Ha MHOTOWIEH ¢ OCTaTkoM. TeopeMa be3y. MHorousieHsl
¢ nenbpiMu kodddurmentamu. Teopema Buera.

ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIIMX CTENICHU U KOPHH.

WppatmonansHble ypaBHeHH. OCHOBHbBIE METO/BI PELICHUS UPPAlMOHAIBHBIX YPABHEHUH.
ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.
[IpeoOpa3oBanue BbIpaXeHHH, CoepKaLIUX Jorapru(mBbl.

Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI pEIIEHUS JTorapu(PMUUYECKUX YPaBHEHUI.
OcHoBHblE TpUroHOMeTpuueckue (opmynsl. I[IpeoOpa3oBaHrne TPUTOHOMETPUUECKUX BBIPAKEHUI.
Pelenne TpUroHOMETPUYECKUX YPABHEHU.

Pemenue cucreMm JIMHEHHBIX ypaBHEHMH. Marpuia cucTeMbl JMHEWHBIX ypaBHeHHH. Onpenenurensb
MaTpULbl 2X2, €ero reOMETPUYECKHM CMBICI M CBOWCTBA; BBIYMCICHHE €r0 3HAYEHUS, NPUMEHEHHE
ONPEIEIUTEIS ISl PELICHHS CUCTEMBI IMHENHBIX YpaBHEHUN. Pemenne npukiaaHbixX 3a/1a4 ¢ IOMOLIbIO
CUCTEMBbI JIMHEHHBIX YypaBHeHUMU. lccienoBaHue IIOCTPOCHHOM MOJENHM C IOMOIIBIO MaTpul U
ONPEACIIUTENCH.

ITocTpoeHHe MaTeMaTU4EeCKUX MOJENIECH peallbHOM CUTyallMd C IIOMOLIbIO YPaBHEHUN U HEPABEHCTB.
[IpuMeHeHrne ypaBHEHHI W HEpPABEHCTB K PEIICHMI0 MAaT€MaTHYECKHMX 3a/ad W 3a/1ad U3 Pas3IMYHbIX
o0JiacTeil HayKH U peasbHOM KHU3HH.

OyHKIMH U TpapuKH

OyHkuwMs, cnocoOsl 3aanus GyHKuN. B3aumuo oOpatubie pynkunu. Komnosumnus dynkuuii. ['papuk
¢byHKIMU. DIIeMeHTapHbIe Tpeodpa3zoBaHus IpapuKOB (PYHKIHIHA.

OO6nacTh ompeneneHuss M MHOXKeCTBO 3HaueHM @yHkuuu. Hymm ¢ynxuouu.  [IpomexyTtku
3HAKONOCTOAHCTBA. Y&THhle M Heu€THble ¢yHkimu. llepuoguueckue Qynkuun. I[IpomexyTku
MOHOTOHHOCTH QYyHKIMH. MakcuMyMbl 1 MUHUMYMbI QyHKUIKK. Hanbonbiiee 1 HauMeHblllee 3HaYeHU 1
(GYHKIMN Ha TPOMEXKYTKE.



Jlunelinas, kBajpaTuyHas M IpOOHO-ITMHEHHAS PYHKIIMU. DJIEMEHTAPHOE UCCIICIOBAHUE U TIOCTPOCHUE
UX rpauKoB.

CrenenHas (pyHKIHS C HATYpaJIbHBIM U LIEJIBIM ITOKa3areseM. E€ cBolicTBa u rpaduk. CBoiicTBa 1 rpaduk
KOpHS N-0i CTETeHU KaK (YHKLIUU OOpAaTHOHM CTENCHH C HATypAJIbHBIM MTOKA3aTEIEeM.

[TokazarenpHas u norapudmudeckas GyHKIUH, UX CBoMcTBa U rpaduxu. Vcmnonb3zoBaHue rpagukon
(GYHKUMA 1715 pelIeHus] ypaBHEHUIA.

Tpuronomerpuyeckasi OKpPY>XHOCTb, ONpPEIECICHUE TPUTOHOMETPUYECKUX (DYHKUIMH YHCIOBOTrO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEalbHBIX Mpolleccax M sBICHUAX. [paduku peanbHbBIX
3aBUCUMOCTEHN.

Havana maremaTndeckoro ananusa

ITocnenoBarenbHOCTH, CIOCOOBI 3aJlaHKsl MOCe0BaTeNbHOCTEH. MeToa MaTeMaTH4eCKOM MHAYKIUH.
MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BAaTENbHOCTU. VcTOpHs BO3HHMKHOBEHHS MaTeMaTHYECKOIO
aHaJIM3a KaK aHajau3a OECKOHEYHO MaJlbIX.

Apudmerndeckass M TeOMETpHUYEeCKas NpOrpeccHd. beckoHeYHO yObIBaromias reoMeTpudecKas
nporpeccusi. Cymma OeckOHEYHO YyObIBarolled reoMeTpuueckoil mnporpeccuu. JIuHeWHblld u
SKCIIOHEHIMAIBHBIN pocT. Yuceno e. @opmyiia ClI0KHBIX MPOLEHTOB. Vcnosib30BaHue mporpeccuu AJis
pEILIeHNs PeANIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa.

HenpepeiBable pyHKIIMU 1 UX cBoiicTBa. Touku pa3peiBa. ACUMNTOTHI rpadukoB (yHkiuii. CBoiicTBa
(GyHKUMH HempepbIBHBIX Ha OTpe3ke. MeToj MHTEepBaloB JJIs pelleHus HepaBeHCTB. I[Ipumenenue
CBOWCTB HETIPEPBHIBHBIX (PYHKUWH ISl pEIICHHS 3a1a4.

IlepBass u Bropass mpousBojHble (GyHKUUU. OrnpeneneHue, reoMeTpU4YecKUid U (U3NYECKUN CMBICI
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHOHN K TpaduKy (QyHKIUH.

ITpou3zBonHbIe 351eMeHTapHbIX QyHKIMA. [Ipon3BoaHAas CyMMBbl, IPOM3BEAEHUS, YACTHOI'O U KOMITO3UIIMU
GbyHKIHH.

MHokecTBa U JIOTHKA

MHoOXkecTBO, onepaluy HajJ MHOXECTBAMHU U UX cBOMCTBA. J(narpammel Ditnepa—BenHna. [Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara s OMHUCAHUS PEaIbHbIX MPOLECCOB U SIBJICHUH, P PEIICHUN
3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Ompenenenue, TeopemMa, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIEJACTBUE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

11 xmacc

UYucna v BBIYUCIICHUS

Hatypanbuble u nensle uucna. Ilpumenenne npusHakoB aenumoctu uensix yucen, HOJ[ n HOK,
OCTAaTKOB 10 MOJYJIIO, alropuT™Ma EBKNMAA 115 pelIeHns 3a7a4 B LIEJIbIX YUCIax.

KommnnekcHble uncna. Anrebpandeckas U TPUTOHOMETpHUYEcKash (GOpPMbI 3alIMCH KOMILIEKCHOTO YHCIIA.
Apudmernueckue omnepanuu ¢ KOMIUIEKCHBIMU 4YHciaMu. V300pakeHne KOMIUIEKCHBIX 4YHCel Ha
KOOpAMHATHOM IulockocTH. Popmyna Myaspa. KopHu n-oil creneHM U3 KOMIUIEKCHOTO YHCHIA.
[IpuMeHeHre KOMIUIEKCHBIX YMCe JUIsl pelieHns (PU3MUecKUX U TeOMETPUUECKHX 3aj1au.

VYpaBHEHHsI U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHMM M HEPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHUCTEMBI-CIIEACTBHS.
PaBHOCHITEHBIE HEpABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YpPaBHEHHH C MOMOIIbI0 TPUTOHOMETPUYECKOH OKPYKHOCTH.
Pemrenne TpuroHoMeTprU4ECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTeIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PpELIEHUS] CUCTEM M COBOKYIIHOCTEH palMOHAJbHBIX, HPPALMOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapU(PMUUECKUX YpaBHEHHI.



VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.
[IpumeHeHnEe ypaBHEHM, CUCTEM M HEPAaBEHCTB K pPEIICHUI0 MaTeMAaTUYeCKUX 3ajad M 3ajad H3
pa3IMYHbIX 00JacTel HAyKU U pEaIbHOM JKU3HU, MHTEPIIPETALUS [TOJIyYEHHBIX PE3yJIbTaTOB.

OyHKIMU U Tpaduku

I'padux xomnozunuu GyHKImii. I'eomerpudeckue oOpa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIMHATHOU
IIJIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeToabl pelIeHUs YpaBHEHUN M HEpaBeHCTB. I'paduueckue MeToIbl pelIeHus 3aaay ¢
rapamMeTpamH.

Hcnonb3oBanue rpagukoB (QyHKIMM Ul HMCClIeNOBaHUS NPOLECCOB M 3aBHUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUH 33724 U3 APYTHX YUEOHBIX IPEIMETOB M PeaibHON JKHU3HU.

Hayana maremMaTnyeckoro ananusa

ITpuMeHeHMe MPOU3BOIHON K MCCIIEJOBaHUIO (DYHKIIMH HA MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxnenue
HanOOJIBIIETO ¥ HANMEHBIIETO 3HAYCHUI HENPEPHIBHON (D)YHKIIUU HA OTPE3KE.

IIpumeHeHre NPOU3BOMHOM AJI HAXOXKACHMS HAWIY4YLIETO PELICHMS B INPUKIAJHBIX 3aJadax, Uil
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS MPoLecca, 3a4aHHOT0 (PopMyIIoi nim rpadukoMm.

IlepBooOpasHasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. I[lepBooOpa3Hble 37€MEHTapHbIX (QyHKIUIL.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuil cMbIci MHTErpana. Beluncinenue onpenenéHHOro UHTerpaia no gpopmysie
Hprorona—IJleitOHuna.

[IpumMeHeHMe UHTErpaia A HAXOXKACHUS IUIOMAAeH MIIOCKUX GUryp U 00BEMOB T€OMETPUUYECKHX TEJl.
[Tpumepsr pemenuii auddepeHInANBHBIX YpaBHEHUH. MaTeMaTndeckoe MOACTHPOBAHHUE PEaTbHBIX
IIPOLIECCOB ¢ MOMOILBIO AU(PepeHInaNbHBIX YPaBHEHUH.

TemaTnueckoe
(o rogam 00y4eHust)
10 xmacc (140 yacos)

IUIAHUPOBAHUC yqe6Hor0

Kypca

HasBanue pasnena OcCHOBHOE cofiepKaHHe pa3ena OCHOBHBIE BHU[IBI JIESITEIBHOCTU
(Temsr) (Temsr) oOy4aromuxcst
(KOIMYECTBO YacoB)
MHoOXkecTBO MHoO)kecTBO, omepauuu  Haj Hcnonb3oBars TEOPETUKO-
JIEHCTBUTEIbHBIX MHOXECTBAMU M HX CBOMWCTBA. MHO>KECTBEHHBII ammapar Jajs
YUCElL Huarpammsl  Oitnepa—BeHHa. OIMCaHUA xozaa pelIeHns
MHorouieHsl. IIpumenenue TEOPETHUKO- MaTEeMaTUYECKHX 3aJlay, a TakkKe
PannonansHbie MHO>KECTBEHHOTI'O arrapara Jis peanbHBIX MPOLIECCOB U SBJICHUM.
ypaBHEHUS u pelieHus 3a1ay. OnepupoBaThb MOHATUSMU:
HepaBeHcTBa. CHucTeMBl PanunonansHbie qyucia. paloHaIbHOE YUCIIO,
JUHENUHBIX YpaBHEHUN OOBIKHOBEHHBIE U JIECATUYHBIE OeckoHeUHast epuoanUIecKas
(28 u) npobu, IIPOLICHTHI, IpoOb, MIPOLICHTBHI;
OECKOHEUHbIE TEePUOJIUYECKHE HppaLMOHATILHOE u
npobu. Ilpumenenne apobeit u JIEUCTBUTEIIBHOE YHUCII0; MOMYJIb
MPOLUEHTOB Uil PELICHUs JEHCTBUTENBHOTO 4HCIIa;
MPUKJIAHBIX 33/1a4. WCIIOB30BaTh ATH TIOHATHS TIPH
[elicTBUTENBHBIE YHCIa. MPOBEICHUU  PACCYXKICHUU U
PannonaneHbIE u JI0KA3aTeJIbCTB, MIPUMEHSATH
UppaLOHATIbHBIE Yyucna. JpOoOH U MPOLICHTHI IS PEIICHHS
ApudmeTnueckre omnepauuu ¢ MPUKIAIHBIX 33]1a49 U3 Pa3TUIHBIX
JICUCTBUTEIbHBIMU  YMCJIAMH. OTpaciiel 3HaHWW MW pEaIbHOMU
Monayib JEWCTBUTEIBLHOTO JKU3HMU.




qycia u ero CBOWCTBA.
[Tpubmx€HHBICE  BBIYUCIICHHUS,
MpaBWJIa OKPYTJIEHUS, IPUKUIKA

u OLIEHKa pe3yibTaTa
BBIUKCIICHHI.

OCHOBHBIE METOJBI PEIICHUS
EJTBIX u JPOOHO-

palMOHAIBHBIX YpPaBHEHUW U
HEpPAaBEHCTB. MHOIOWIEHBI OT
oaHON mnepemeHHoW. [lenenue
MHOTO4WIeHa HAa MHOTOYIEH C
octatkom.  Teopema  besy.

MHoro4IeHbI c EJTBIMU
koa(urmeHTamu. Teopema
Buera.

Pemienne cucreM JIMHEMHBIX
ypaBHeHU. MaTpuia CUCTEMBI
JIMHEHHBIX YpaBHEHUM.
Onpenenurens Marpuubl 2x2,
€ro TeOMETPUYECKHI CMBICT U
CBOMCTBA;  BBIYUCIIEHHE  €TO0
3HAYEHUS; MPUMEHEHUE
ONpEeNeNauTeNs. sl PELICHUs
CHUCTEMBI JIMHEHHBIX YPaBHEHUI.
Pemienne npukiagHbeIX 3ajad
MMOMOIIBIO0 CHUCTEMBI JIMHEHMHBIX

Hcnonp3oBate  mpUOIMKEHHBIE
BBIYHCIICHMS, IIpaBUIIa
OKpPYIJICHUS, IPUKUAKY U OLICHKY
pe3ysbTaTa BEIYMCICHHN.

[IpumeHsTh pa3iavyuHble METOJBI
pElIeHus  palMOHAIBHBIX U
JIPOOHO-PAMOHATBHBIX

YPaBHEHHH; a Takke METOJ

WHTEPBAIOB  JJIsI  pEIIeHUs
HEPaBEHCTB.

OnepupoBath MOHSATUSAMU
MHOTOYJIEH oT OJIHOI
IIEPEMEHHO, ero KOpHHY;

IPUMEHATH JEJICHUE MHOIOWICHA
Ha MHOIOWIEH C  OCTaTKOM,
teopeMy be3y u teopemy Buera
JUIA PEILIECHUS 3aa4.

OnepupoBaTh MOHATUSIMU:
CUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIia, OTPEICTUTEND
MaTPHIIBI.

Hcmons3oBaTh CBOMCTBA
ONpeACIUTENS 2%2 st

BBIYHMCJIICHUA €ro 3HaA4YCHUA,
IIPUMCHATb OIPCACIIUTCIIN  JIA
peuicHrud CHUCTCMbI JIMHEHHBIX

YpaBHEHUH YPaBHEHUM.

MopenupoBats peanbHbIe
CUTYyallud C IOMOILBIO CHCTEMBI
JIMHENHBIX YpaBHEHUH,
UCCIIEN0BATh IIOCTPOEHHBIE
MOJEJIM C TIOMOLIBIO MAaTpHUll H
OIPEIEIUTENEH, UHTEPIPETH-
pOBaTh MOJIYYEHHBIN pe3yapTaT

@OyHKIMHU U TpadUKy. @yHKLMSA, CMOCOObl  3adaHus Onepuposatb MOHATUSAMU:

CrenenHas QyHKIUS C
LeJIBIM [TOKa3aTeseM
(12 9)

¢ynkun. B3anMHO oOpaTHBIE

byHKIHN. Komnozumus
byaxiuii. I'padux  ¢dyHKIUU.
OneMeHTapHbIe
npeoOpazoBaHus rpauKoB
(byHKIHUHA.

O6nactpb ompeIeTICHUS u
MHO>KECTBO 3HaUeHUH (PyHKIINU.
Hymn ¢yuakoun. [IpomexyTku
3HAKOMNOCTOSIHCTBA. UETHBIE U
HEYETHBIE GbyHKIMY.
Ilepuoauueckue byHKIUY.
[IpoMexXyTKM  MOHOTOHHOCTH
byHKuu.  MakcUMyMbl  H
MUHHUMYMBI dbyHKIIN.
HaubGonpimee u HamMmeHbllee

¢GyHKIMSA, CIOCOOBl  3a/JaHud
(GyHKIMH; B3aMMHO OOpaTHbIE
(GyHKIIMY, KOMITO3ULUS QYHKIUH,
rpadpuk  QyHKIMM,  00NACTh
OTpeNleNIeHusT W MHOXKECTBO
3HaYeHUH  QYHKUUH,  HYIU
GbyHKIHH, IPOMEXYTKH
3HAKOIOCTOSIHCTBA;  JIMHEHHas,
KBaJ[paTUYHAs!, TPOOHO-TTMHEWHAs
U cTeneHHas (QyHKIMH.

BreImonHsTh JIIEMEHTapHBIE
npeodpa3oBaHus rpaguKoB
GbyHKIUH.

3HaTh M yMETh JIOKa3bIBaTh
4ETHOCTD UIIN HEUYETHOCTh
¢byHKIIUY, IIEPUOAUYHOCTD
(OYHKIMM, HAXOIUTh TPOMEXYTKHU




3HauYEHUe ¢byHKIMN Ha
MIPOMEXKYTKE.

JIuneliHasg, KBagpaTudHas U
IpOOHO-JIMHEWHAs  (PYHKIUU.
DJIeMEHTapHOE MCCIIEA0BaHUE U
NocTpoeHue TpaduKoB ITHUX
GYHKITHIA.

CrerneHb ¢ 1eJIBIM TTOKa3aTelIeM.
bunom HerotoHa.

Crenennas byHKIUSA c
HATYpaJIbHBIM " EJTBIM
nokaszareneMm. E€ cBoilcTBa u

rpaduk

MOHOTOHHOCTH byHKIMY,
MakCUMyMbl ¥ MHHHMYMBI
¢byHKIMY, HauOoJbIIEE U

HalMEHblIee 3HaYeHUE (PyHKIUU
Ha IIPOMEXYTKE.

DopMyIUPOBATH u
WUTIOCTPUPOBATh  rpaduuec-Ku
CBOMCTBaA JIMHEHHOM,
KBa/IpaTU4HOM, IpoOHO-
JIUHEHHOMN u CTETIICHHOM
(byHKIHIA.

Bripaxats dhopmynamu
3aBUCHUMOCTH MEXTY
BEJIMYMHAMU.

3HaTh ompenereHUe M CBOMCTBA
CTEIICHU C IIEJIbIM IOKa3aTelieM;
NOAXOAAIIYI0  opMy  3amucu
NCHCTBUTENb-HBIX  YHCEN IS
peLICHHUs MPAaKTUYCCKUX 3a/1a4 U
PEJICTABJICHUS JTAaHHBIX

Apudmernaeckuit Apudpmernueckuii KOpEHb @opMyIMpOBaTh, 3alUCHIBATH B
KOPEHb N-OM CTEIEHHU. HaTypaJIbHOM CTENEHH U €ro CHUMBOJINYECKOU dopme U
HppanunonanbHsie CBOMCTBA. MCIIOJIB30BaTh CBOMCTBA KOPHS N-
YpaBHEHHUS ITpeoOpa3oBanus YHCIIOBBIX Oli cTeneHu Ui NpeoOpazoBaHMs
(18 u) BBIPAKECHU, coZlepaKaIImX BBIPAKCHUI.
CTEIICHU U KOPHH. Haxonuts peleHus
WppanuoHanbHble  ypaBHEHUS. UpPpAlMOHAJIbHBIX ypaBHEHUH C
OcCHOBHBIE METOIBI PELICHUS IIOMOIIBIO PaBHOCUIIBHBIX
UPPALMOHATIBHBIX  YPaBHEHUH. MEPEXOJIOB WM  OCYLIECTBIISAS
PaBHOCWIIBHBIE —TIEpEXOJbl B IIPOBEPKY KOpPHEM.
pemeHun MPPALMOHAIIBHBIX Crtpouts rpadux GyHKIUU KOPHS
YPaBHEHUM. N-oif cTemeHu Kak oOpaTHOW JuIs
CaolicTBa 1 rpa@uk KOpHS n-oi byHKIUN CTEIIEHU c
CTETIECHU KaK byHKIUU HaTypaJIbHBIM I10Ka3aTelIEM
oOpatHoi CTETICHU c
HaTYpaJIbHBIM IOKa3aTelleM
[TokazarenbHast CreneHb ¢ palMOHAIBHBIM ®opMyIupoBaTh  ONpEIEICHUE
byHKLHS. IIOKa3aTeJeM U €€ CBOWCTBA. CTENEHHM  C  palUOHAIbHBIM
[TokazarenbHbIe [TokazatenpHast GyHKIMS, €€ TIOKA3aTeJIEM.
YpaBHEHHUS CBOICTBa " rpaguk. BeinonsaATe npeoOpa3oBaHus
(10 9) Hcnons3oBanue rpaduka YHCIIOBBIX BBIpAXEHU,
byHKINU JUISL peleHus CoJIepIKaIINX CTENIEHU C
YpaBHEHUH. palOHaIbHBIM MTOKA3aTENIEM.
IToxazarenbHble YPaBHEHHSI. Hcnonp3oBate U poBbIE
OcCHOBHBIE METOJbI pELIEHUs pecypcbl Ui MOCTPOCHHUS
NIOKa3aTeNbHbIX YPABHEHUN rpaduka [I0Ka3aTeNbHON
(GyHKIUU U U3y4YeHHsI €€ CBOMCTB.
Haxonuts pemienust
MIOKA3aTeIbHBIX YPAaBHEHUI
Jlorapugmuueckas Jlorapupm uucna. CpoiicTBa JlaBath ompeneneHue gorapupma
byHKIHS. norapudma. JlecsiTuuHele U YHCIa; JECSITUYHOTO u

HATYpPAJIbHBIC J'IOI“apI/I(I)MBI.

HaTypaJIbHOTO JIorapudma.




Jlorapudmuueckue [IpeobpazoBanue BbIpakeHUil, Hcnons3oBars CBOMCTBA
ypaBHEHUS COJIepXKaIINX JOrapu(MBbl. norapu(MoB TUTST
(18 u) Jlorapudmuueckas pyHKuus, e€ npeodpa3oBaHus
CBOICTBa U rpagux. JOrapu(pMHUUECKUX BbIPAKEHUI.
Hcnonp3oBanue rpaduka Crpouts rpadux
byHKIAHA JUTS perieHus norapu(pMuIecKor (QYHKIIMH Kak
YpPaBHEHUU. oOpaTHOH K TMIOKa3aTeIbHOU U
Jlorapudgmuueckue ypaBHEHHS. UCIIOJIb30BaTh CBOICTBa
OcCHOBHBIE METOJIbl PELICHUS naorapupMuuecKor (QpyHKIUH s
JOrapu(pMHUUECKUX YPaBHEHUH. pelIeHns 3a1a4.
PaBHOCWIBHBIE THEpEXOABl B Haxonuts peleHus
pelieHuH  JorapupMUUECKUX JOrapu(pMHUUECKUX ypaBHEHHH C
yYpaBHEHUI IIOMOLIBIO PaBHOCUJIBHBIX
IIEPEXOJI0B WM  OCYIIECTBIAA
IIPOBEPKY KOpHEH
Tpuronomerpuueckue CuHyC, KOCHHYC, TaHI€HC U JlaBaTb oOIpeleleHUsl CHHYcCa,
BBIPAXKECHUS U KOTaHI'€HC YHCIIOBOTO KOCHHYCa, TAHI'€HCA U KOTaHI'€HCa
YpaBHEHHUS apryMeHTa. Apkcunyc, YHMCJIOBOTO apryMEHTa; a TaKXKe
(22 3) ApPKKOCMHYC W apKTaHIEHC apKCHUHyCa,  apKKOCHHyca |
YKCIIOBOTO apryMeEHTA. apKTaHIe€HCa YuCIa.
Tpuronomerpuueckas [IpumensaTs OCHOBHBIE
OKPYHOCTBD, Olpezie/ICHUE TPUTOHOMETpUUYECKHE (HOPMYIIbI
TPUTOHOMETPUUECKUX (PyHKLIMI JUIS npeoOpazoBaHus
YKCIIOBOTO apryMEHTA. TPUTOHOMETPUYECKHUX
OcHoBHbIE BBIPAKCHUI.
TPUTOHOMETPUUECKHE [IpumensTH (bopmyIbl
(bopMyIIbI. [TpeobOpazoBanue TPUTOHOMETPUM  JUISl  PELICHUS
TPUTOHOMETPHUECKHUX OCHOBHBIX TUIIOB
BBIPAKCHUI. Pemenne TPUTOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPUUECKHUX
YpaBHEHUU
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIIOCOOBI Onepuposatb HOHATHSMM:
U TIPOTPECCUH 3a/laHus MOCJIeI0BaTEeIbHOCTEN. MIOCJIEZI0BATEIBHOCTh,  CIIOCOOBI
(10 9) Meton MaTeMaTHYECKON 3alaHusl  TOCJEI0BATEIbHOCTEN;
UHAYKIMU. MOHOTOHHBIE U MOHOTOHHBIE M OTrpaHUYEHHBIE
OTrpaHUUYEHHBIE II0CJIEI0BATENBHOCTH;
nocneaoBarenbHocTU. McTopus HCCIIEI0BATh
aHanmu3a 0ECKOHEYHO MaJIbIX. NIOCJIEI0BATENBHOCTH Ha
Apudmernueckas " MOHOTOHHOCTb 51
reoMeTpHUUECcKasl IPOrpecCuu. OTPaHUYEHHOCTb.
beckoneuno yOBIBaroIas [Tonyuates mpencrtaBieHue 00
reoMeTpuUecKas  IMpOrpeccusl. OCHOBHBIX nuaesx aHaJIn3a
Cymma OECKOHEYHO OCCKOHEYHO MaJIbIX.

yObIBaromeil  reoMeTpruuecKoi
nporpeccuu.  JIMHEWHBIA U
JKCIIOHEHLIUAJIBHBIN pocT.
Yucio e.

dopMyIa CI0KHBIX IIPOLICHTOB.
Ucnonp3oBanne  mporpeccuu
JUIsL PELIEHUs] PeajbHBIX 3a7ad
IIPUKJIAJHOTO Xapakrepa

[laBatb OIlpeliesIeHre
apudmeTnyecKoit u
reOMETPUYECKOUN IIPOTrPECCUH.

Jloka3bIBaTh CBOICTBa
apudmeTnyecKoit u
F€OMETPUYECKON  MPOrPECCHUH,
HAaXOJUTh CyMMY YJIEHOB

MIPOTPECCUHU, a TaKkKe CyMMy




YJICHOB OECKOHEYHO YOBIBAIOIICH
F€OMETPUYECKON ITPOTrPECCUH.
Hcnonws3oBare mporpeccuu  AJis
peuieHuss 3agad4  IPUKIAJHOTrO
Xapakrep.
[IpumensaTs GopMyIly CIOKHBIX
IIPOLIEHTOB IS pEIICHU 3a1a4 U3
peatbHON NPAKTUKH
HenpeprniBabie HempepbiBHBIE (QYHKIIUH W HX OnepupoBath MOHSATUSMU:
byHKIIH. cBorictBa. Touka  paspbiBa. GyHKIMS ~ HenmpephlBHAasS ~— Ha
[IpousBonHas ACHUMIITOTHI rpaguKoB OTpe3Ke, TOYKa pa3pbiBa
(20 9) ¢dbynkumii. CBolicTBa (GyHKIHHA dbyHknuM, acumnTora Tpaduka
HEMPEPHIBHBIX ~ HA  OTpE3Ke. GyHKIHH.
Meton WHTEpPBAJIOB st [Ipumenars CBOICTBA
pelieHus HEPaBEHCTB. HENPEPBIBHBIX ~ QYHKIUH 1A
[Ipumenenue CBOMCTB pelIeHUs 3a/1a4.
HENPEPBIBHBIX ~ (PYHKIWHA U1 OnepupoBaTh MOHSATUSIMU:
pelieHus 3aay. nepBasi U BTOpas IPOU3BOJIHBIC
[lepBast u BTOpast MpOU3BOAHbBIE (GyHKIIUY; TOHUMATh (PU3HYECKUN
byHKIUH. Onpenenenue, U TEOMETPUYECKUU CMBICIT
TEOMETPUUECKUI U (PU3HUECKHI MIPOU3BOAHOM; 3aIACHIBATh
CMBICIT MIPOU3BOJHOM. YpaBHEHUE KAacaTEIbHOM.
YpaBHEeHHE  KacaTelbHOW K Brruncnare MPOU3BOIHBIE
rpaduxy QyHKINU. CYMMBI, IPOU3BEJEHUS, YACTHOTO
IIpon3BOgHBIE  DIIEMEHTAPHBIX U CJIO)KHOM (PYHKITUH.
byHKIHA. [IpouzBoHas N3yuatp MIPOU3BOJAHBIC
CYMMBI, IIPOU3BEACHHUS, AIEMEHTAPHBIX (DYHKIIHA.
4aCTHOTO U KOMIIO3ULIUU Hcnons30BaTh reOMETPUYECKUN U
byHKIUI ¢buznueckuit CMBICIT
IIPOU3BOAHOM ISl pEIICHHMs 3a1a4
[ToBTOpEHwMe, OcHOBHBIE  TOHATHS  Kypca [IpuMeHATh OCHOBHBIC TOHSTHSA
o0o01ieHue, anreOpbl u Hayail Kypca  anreOppl M Hayal
CUCTEMAaTH3aLHs mMareMaTnueckoro axammsa 10 MaTeMaTHYeCKOro aHajliuza JUIst
3HAHUU KJiacca, 00o01eHune U pelleHusl 3aJad U3  PEATBHOU
(24) cucTeMaru3anus 3HaHUN KU3HM W JIPyTUX IIKOJBHBIX
IPEIMETOB

11 xmacc (140 yacoB)

HazBanune pasznena

OcHoBHOE coJiep>KaHue

OcHOBHBIE BUABI OCATCIIBHOCTH

HaVMEHBIIIETO 3HAYEHUS
HENpephlBHOW  (QYHKIMHU Ha
OTpE3KE.

[Ipumenenue MIPOU3BOAHOMN
JUISL HAXOXKICHHUST HAWITYyYILEero
pemieHuss B TPUKIATHBIX
3aavax, JUisl  ONpeAeJICHHs

(TemMbr) pasznena (Tembl) o0yJaromuxcs

(koIMYeCTBO YacoB)

HccnenoBanue [IpumeneHne Npou3BOAHON K Crpoutpb rpaduk KOMIIO3UIIUH
GYHKIUI ¢ TOMOIIBIO HCCIIEIOBaHUI0 (QYHKIUI Ha byHKIUi c ITOMOIIIBIO
IIPOU3BOTHON MOHOTOHHOCTb U KCTPEMYMBI. 2JIEMEHTAPHOI'0 UCCIIEJOBAHMS U
(24 9) Haxoxnenue nanboinpliero u CBOMCTB KOMITO3HUIIUH.

Crpoutsb reoMeTpHIecKue
o0pa3sl ypaBHEHHI "
HEpaBEHCTB Ha KOOPAMHATHOMN
TUTOCKOCTH.

Hcnonws3oBarh  MpOU3BOJIHYIO
JUTSL MccieioBaHus (DYHKIIMU Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI;




CKOpPOCTH u YCKOpEHUs
npotrecca, 3aJJaHHOTO
dhopMyoit mim rpaduKoMm.

Komno3unus GyHKIHH.
I'eomerpuueckue 00pa3bl

YpPaBHEHUH W HEPABEHCTB Ha
KOOPJAMHATHOW INIOCKOCTH

HaXOIUTh HauOoJIbIIIEE u
HaMMeEHbIIee 3HAYCHHS
(GyHKIMHM ~ HENpepbIBHOM  Ha
OTpe3Ke;  CTPOUTh  TpaduKu
GbyHKIMl Ha OCHOBaHUU

IIPOBEIEHHOTO UCCIIENOBAHUS.
Hcnonb3oBarh  NPOU3BOAHYIO
JUISL HAXOXICHUS HaWIydllero
peuieHusl B IPUKIAAHBIX, B TOM
quclie COLMAIBHO-
SKOHOMUYECKHX, 3aJadax, s
ONpeNeseHUusT  CKOPOCTH |
YCKOPEHHUS IIpoLiecca, 3aJaHHOIO
hopmysoit wim rpagukoM.
[lonyuaTe mnpencraBieHue O
IPUMEHEHUN MPOU3BOJHON B
Pa3JIMYHBIX OTPACIAX 3HAHUMI

ITepBooOpazHas U IlepBooOpazHas, OCHOBHOE OnepupoBarb HOHATUSAMH:
WHTErpaj CBOMCTBO epBOOOPA3HBIX. nepBooOpazHas u
(12 9) [TepBooOpasubie OTpeIeTICHHBII WHTETpall.
3JIEMEHTAPHBIX GyHKITUH. Haxonuts nepBooOpa3HbIe
[IpaBuna HAaXO0XJICHUS JNIEMEHTapHBIX  (QYHKUUHA |
[IepBOOOPA3HBIX. BBIUUCIIATH UHTETrpal 1o
Huterpan. I'eoMmerpuueckuii ¢dbopmyne HetoTona — JleitOHua.
CMBICII HHTETrpaJa. Haxomute miiomany ImIOCKUX
Beruucnenue onpenenéHHOro buryp u 00bEMBI TEn C
MHTErpaia 1o bopmye IIOMOILBIO ONpeenEHHOrO
Herorona—IJleli6auna. UHTETpaa.
[Ipumenenue wuHTErpana as 3HAKOMHUTHCS €
HaXO0XICHHUS I OIEN R MaTeMaTHYECKUM
II0CKUX Guryp u o0bEMOB MOJICJIMPOBAaHUEM Ha TNpPHUMEpe
TFE€OMETPUUYECKUX TEII. Qg depeHIaIbHbIX
[Ipumepsr peneHuin YPaBHEHUM.
Qg depeHIaIbHbIX [lonyuars mnpeacraBieHue o
ypaBHEHHi. MaremaTnueckoe 3HAUEHUU BBEJCHUSA IIOHATHSA
MOJCIINPOBAaHNE peanbHbIX WHTerpaia B pa3BUTUHN
IIPOLIECCOB c MIOMOUIBIO MaTeMaTHKU
g depeHINaTbHBIX
YpaBHEHUN
I'paduxu Tpuronomerpuyeckue Hcnonbe3oBate UQppoBbIE
TPUTOHOMETPHUUECKHUX GyHKIMM, HUX CBOHCTBA U pecypcsl s MOCTPOCHHS
(byHKUIHH. rpaduKu. rpaMKOB TPUTOHOMETPUUECKUX
Tpuronomerpuueckue OTt60p KOpHEHN GyHKIMM M U3YyYEeHHd  UX
HEPABEHCTBA TPUTOHOMETPUUECKHUX CBOMCTB.
(16 1) YpaBHEHHU C  TIOMOIIBIO Pemate  Tpuronomerpuyeckue
TPUTOHOMETPUUECKON YpPaBHEHHS U  OCYILIECTBIISTH
OKPYKHOCTH. oTOOp KOpHEH C IOMOIIBIO
Pemenue TPUTOHOMETPUUYECKOMN
TPUTOHOMETPUUECKUX OKPYKHOCTH.
HEPABEHCTB [IpumensTH bopmyIbl

TPUTOHOMETPUHU JUIS pELICHUs
OCHOBHBIX THIIOB




TPUTOHOMETPUYECKUX

HEpPaBEHCTB.
Hcnonw3oBats upoBbIe
pecypcbl  UIsl TOCTPOCHUS U
HcchIe0BaHus rpadukoB
byHKIMI
HppaunroHanbHEIE, OCHOBHbBIE METOZABl pPELICHUS [IpumensaTs CBOMCTBA
II0Ka3aTesbHbIe U [IOKa3aTeIbHbIX u HIOKa3aTeabHON u
JorapupMuIEcKue JOrapuPpMHUECKIX aorapupmuueckor (QyHKIMA K
HEpPaBEHCTBA HEpPaBEHCTB. pELICHUIO  IOKa3aTeNbHBIX U
(24 v) OCHOBHbBIE METOABl PELICHUS JOrapu(pMHUECKIX HEPABEHCTB.
UppalMOHAIbHBIX HEPABEHCTB. O0ocHOBaTb ~ PaBHOCHUJIBHOCTb
I'padpuueckue METO/IbI IIEPEXO0/I0B.
pelieHsl  MpPpPaLUOHAIbHBIX, Pemate  uppanuoHaibHblE U
[I0Ka3aTeIbHbIX U KOMOMHHMpPOBaHHbIE

JTorapu(MUUECKUX YpaBHEHHMA
1 HEPABEHCTB

HEpPaBEHCTBA, €  IOMOILBIO
PaBHOCHUJIBHBIX IIEPEXO/IOB.
Hcnonw3oBath rpaduyeckue
METO/Ibl ¥ CBOMCTBA BXOSALINX B
YPaBHEHUE WU HEPaBEHCTBO
(GYHKIMA 715 pelIeHus 3a/1a41

KomMmiuiekcHblie yncia
(10 u)

KomruiekcHbie quca.
Anrebpanyeckas u
TpUrOHOMETpUYecKass (HOpMbI
3aMMCH KOMIUIEKCHOTO YHCIIA.
Apudmerndeckue onepamuu ¢
KOMIIJICKCHBIMHA YUCJIaMU.

N300pakeHre  KOMIUIEKCHBIX
yuceql ~ Ha ~ KOOPAMHATHOU
IIJIOCKOCTH.

®opmyna Myaspa. Kopau n-oit
CTENIEHH W3 KOMIUIEKCHOTO
qucia.

[IpumeHeHrEe  KOMIUIEKCHBIX
qucen JUISt pelieHus
¢bu3nyeckux u

TCOMCTPHUICCKUX 3aaa4

OnepupoBatb HOHSTUSMH:
KOMILJIEKCHOE YHCII0 U
MHO>KECTBO KOMIUTIEKCHBIX
qrce.

[IpencraBnsiTh  KOMILUICKCHBIC
yycia B aireOpandyeckol U
TpUrOHOMETpHUYeckol  opme.
Boinmonuate  apudmernueckue
OTIEepaLUU C HUMH.

N3obpaxath KOMILJIEKCHBIC
qucia Ha KOOp/AMHATHOM
TUTOCKOCTH.

[Tpumensats popmyny Myaspa u

[oJyyaTb  IPEJICTABICHUE O
KOPDHSIX N-OM CTENEHH U3
KOMIIJIEKCHOTO qucla.
3HAKOMUTBCA C  INIpUMEpaMu
MIPUMEHECHUSI KOMIUIEKCHBIX
qucel TUISL peleHus

TCOMETPHUICCKUX U (1)I/ISI/ILIGCKI/IX
3ada4

HarypanbHble u nensie
quciIa
(10 9)

HarypanbHsle u niensie gyucna.

[Ipumenenue MIPU3HAKOB
nenumocTH nenbix yucel, HOJI
u HOK, ocrtaTkoB 1o mojyiio,

anropuTMa Esxnnna s
peleHns 3amady B LIEJBIX
quciax

OnepupoBarb MIOHATHSIMH
HaTypaJlbHOE WU LEJN0E YHCIIO,
MHOXKECTBO  HATypajbHBIX W
LIEJIBIX YUCEIL.

Hcnons3oBats MIPU3HAKU
NEIMMOCTH  ILIEJIBIX ~ YUCEll;
ocratkn 1o Mmoxymwo; HOJ u
HOK  HarypanbHBIX  4uCEl;
AJITOPUTM EBknuna JUIS
pelIeHus 3a1a4.




3anuchIBaTh HaTypaJIbHbIE
qucia B pa3IMYHBIX
MO3ULMOHHBIX cucTeMax
CUHCIICHUS
Cucremsl CucreMa M  COBOKYNHOCTh OnepupoBarb MOHATHUSAMU
paloOHaIbHBIX, YPaBHEHHUH. CUCTEMAa M COBOKYIIHOCTB
UPPaLMOHATIBHBIX PaBHOCWIIBHBIE  CHUCTEMBI U YpaBHEHUH U  HEPaBEHCTB;
IIOKa3aTeIbHBIX CUCTEMBI-CIICJICTBUS. pelieHue CUCTEMBI W
J0rapuPMHUECKUX OCHOBHbBIE METOABl PELICHUS COBOKYIIHOCTH; PaBHOCHJIbHBIC
YPaBHEHUU CUCTEM U  COBOKYIHOCTEH CHUCTEMBI U CUCTEMBI-CIICICTBHS.
(12 4) palMOHAIbHBIX, Haxomute pemieHus cucrem u
UPPaLMOHAIIBHBIX, COBOKYITHOCTEH LENBIX
IIOKa3aTeNIbHBIX U palnoHaIbHbIX,
Jorapu(pMUUECKUX YpPaBHEHUH. UPPaLOHAIIbHBIX,
[IpumeHenue YpaBHEHUH, [I0Ka3aTeJIbHBIX U
CUCTEM U  HEPaBEHCTB K J0rapu(pMHUUECKUX YPAaBHEHUN U
pEUICHUI0  MaTEeMaTHYECKUX HEPaBEHCTB.
3a1a4 W 3aJad U3 pa3IM4YHbIX [IpumensTh CUCTEMBI
oOjacTeli HaykKu M peasbHOMN yYpaBHEHUN K PELIECHUIO
KU3HU, WUHTEPIIPETALNS TEKCTOBBIX 3a/1a4 U3 pa3IU4HbIX
[IOJIy4YE€HHBIX PE3yJIbTATOB oOnacteld 3HaHUM UM peanbHOU
KU3HU; MHTEPIPETUPOBATD
IIOJIyYEHHBIE PELICHUS.
Hcnonp3oBate U(ppoBbIE
pecypcesl
3amaun PannonainbHsle, BeiObupate cnoco0  perieHus
rapameTpamu HppalOHAIIbHBIE, paloHaIbHbIX,
(16 v) IIOKa3aTelbHbIE, MPPaLMOHAJIbHBIX,
JorapupmMuuecKue " [IOKa3aTeIbHbIX,
TPUTOHOMETPUUECKHE JOrapupMHUUECKUX u
YpaBHEHMsI, HEpPAaBEHCTBA U TPUTOHOMETPUUECKUX
CHUCTEMBI C ITapaMETPAMHU. YpPaBHEHHHI ¥  HEPAaBEHCTB,
ITocTtpoenne m wucciaenoBaHue CoJIepKaIINX MOAYJIH u
MaTeMaTHYECKHX MoJeen apaMeTpsbl.
peanbHbIX CUTyarun c [IpumensaTs  rpapuueckue u
IIOMOLIBI0 YPaBHEHUH, CUCTEM AQHAINTUYECKUE METOIbl  AJIA
YpaBHEHHH M HEPABEHCTB C peleHus YpaBHEHUH u
napameTpamu HEPAaBEHCTB C IapamMeTpamu, a
TaK)K€ HCCIIeJOBaHUE (PYHKIMHA
METOJAaMH  MaTeMaTHYECKOI0
aHaJIn3a.
Crpouts u HCCIIEI0BATh
MaTeMaTHYECKUE MO
pEaJIbHBIX CUTYyalMi C TOMOILBIO
ypaBHEHUH,  HEPABEHCTB U
CHCTEM C TapaMeTpaMHu
[ToBTOpEHME, OCHOBHBIE TIOHATHUSI U METOJbI MoaenupoBath peabHBIE
o0o01ieHue, Kypca, 00o011eHne U CUTyallUd Ha s3bIKEe aiureopsl,
cucTeMaTu3aIus cucCTeMaTu3alus 3HAaHUN COCTaBJISITh BbIpaXXECHMUS,
3HAHUU YpaBHEHUs, HEPAaBEHCTBA U MX
(16 9) CHUCTEMBI M0 YCIIOBHIO 3ajayH,

NCCIICO0BATh IIOCTPOCHHBIC




MOJIEIM C  HCHOJb30BAHUEM
ammapara anreopsl,
HMHTEPIIPETUPOBATH I1OJIYyYCHHBIN
pe3yJbTar.

[Mpumensty  QyHKIMH A8
MO/JICITUPOBAHHSI u
UCCIICIOBAHHS peanbHBIX
IIPOIIECCOB.

Pemarn MNPUKJIAAHBIC 3aJla4i, B
TOM qHCIIe COLIMAIBHO-
HKOHOMHUYECKOTO u
(bu3nIecKoro Xapakrepa,
CpeacTBaMu anreOpsl u
MaTeMaTHYECKOro aHAJIN3a

I[TPUMEPHA S PABOYA S ITPOTPAMMA YUYEBHOI'O KYPCA «'"EOMETPU S »

Henu nzyyenust yueOGHOTO Kypca

I'eomeTpus siBisieTcs OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpeHEro oOIiero oOpa3oBaHMsl, TaK Kak
O6€CH€‘~II/IBaeT BO3MOXHOCTb U3YUCHUA JUCLHUIIIINH CCTCCTBCHHOHay‘{HOﬁ HAITPaBJICHHOCTH U IIPECAMCTOB
ryMaHuTapHoro 1wukina. [lockonbKy Jormdeckoe MbllUieHHe, (opMupyemMoe TMpu  H3yuYeHUU
O6y‘~IaIOIlII/IMI/IC$I MMOHSATHHHBIX OCHOB reoMCTpHrHU, IMpU A0KA3ATCIBCTBC TCOPEM U INOCTPOCHHUHN LCIIOYKH
JIOTUYECKUX YTBEP)KIEHUN MPH PELICHUU MeOMETPUUECKUX 3a/lad, YMEHUE BBIIIBUTaTh U OMPOBEPraTh
THIOTE3bl HEIMMOCPCACTBCHHO HMCIOJB3YIOTCA IPH PCIICHHMU 3a4dad CCTCCTBCHHOHAYYHOI'O IUKIIA, B
YaCTHOCTH (PU3UYECKHX 3a]1au.

Llenp ocBoeHMsi mporpaMMbl ydeOHOro Kypca «['eomerpusi» Ha yriyOJ€HHOM YpOBHE — pa3BHTHE
WHIUBUAYATbHBIX CIIOCOOHOCTEH OOyYarommxcsi MpH HM3yYEHUU TEeOMETPUM, KaK COCTaBISIOLICH
npeaMeTHOH obmacTi «MaremaTtruka 1 nH(pOpMaTHKa» dyepe3 o0ecriedeHre BO3MOKHOCTH TIPUOOPETEHHS
U UCIOJIb30BaHUs OoJiee IiTyOOKUX IeOMETPUYECKUX 3HAHUHM U JIeHCTBUM, crieU(pUUHBIX T€OMETPHH, U
HEOOXOJUMBIX ISl YCIIEIIHOTO TPO(ECCHOHATBHOTO 00pa30BaHMsI, CBS3aHHOTO C HCIIOJIb30BAaHHEM
MaTeMaTHKH.

[IpyopuTeTHBIMH 3aJayaMu  Kypca TE€OMETpUHM Ha YIIIyOJEHHOM YpOBHE, PpacCHIMPSAIOLIUMU U
YCUJIMBAIOIIUMH KypC 0a30BOTO YPOBHS, SIBIISIOTCS:

paciiMpeHye NpeJCTaBIeHNs O TEOMETPUH KaK 4acTU MUPOBOW KyJIbTYpbl U (hOpMHpPOBaHHE OCO3HAHUS
B3aMMOCBSI3M TEOMETPUH C OKPYIKAIOIIMM MUPOM;

¢dbopMHpoBaHUE NPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX MaTeMaTHUYeCKUX
MOZACIIAX, IMO3BOJAIONIUX OMNWUCBIBATE W H3Yy4YaTb PA3HBIC ABJIICHUSA OKPYXKAOMICTO MHpaA, 3HAHUC
MOHATUIHOTrO anmnapara 1o pasaeny «CtepeoMeTpus» MIKOJBHOI0 Kypca FreOMeTpuH;

q)OpMI/IpOBaHI/Ie YMCHHUA BJIaJ€Tbh OCHOBHBIMU TIIOHATUAMHU O MNPOCTPAHCTBCHHBIX (1)I/Il"yan n Hux
OCHOBHBIMM CBOWMCTBaMH; 3HaHUE TeopeM, (OpMyJ U YMEHHE UX HPUMEHSTb, YMEHHUS JI0Ka3blBaTh
TEOpPEMBI M HaXO/UTh HECTAH/IAPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;

¢dbopmMHpOBaHKHE YMEHHUS PAaclO3HABATh HAa YEPTEXKaX, MOJEISIX U B PEaIbHOM MHPE MHOTOTPAaHHUKU U
TEJIa BPpAIICHUA, KOHCTPYUPOBATh TCOMECTPUICCKUEC MOACIIN,

¢dbopmMHUpOBaHKE MOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTI'O IMOCTPOCHUS MAaTEMaTHYeCKHX TEOpui;
(dbopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPH MPOBEIEHUU PACCYKICHUI;

¢dbopmMHpoBaHHE YMEHUS BIAJETh METOAAMHU JO0KA3aTEIbCTB M aJTOPUTMOB DELICHUS; YMEHHUS HX
IMPUMEHATH, IPOBOJAUTE JOKA3aTCIIBHBIC PACCYXKIACHUA B XOO€ PCHICHUA CTCPCOMECTPHUYCCKUX 3aaad U
3aj1au ¢ MPaKTHUECKUM CoJiepKaHueM; (popMupoBaHue MpeACTaBICHUS O HEOOXOIMMOCTH JI0Ka3aTelbCTB
npu 000CHOBAaHUH MaTEMaTHUYECKUX YTBep)K)IeHI/Iﬁ " pOJIM aKCMOMATHUKWU B MPOBCACHUHN ACAYKTHBHBIX
pacCyKJIeHUH;

pPa3BUTHE U COBEPIICHCTBOBAHHE HWHTEJUICKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydJaronuxcs,
MO3HABATEIbHOM aKTHUBHOCTH, MCCIIEOBATEIIbCKUX YMEHUH, KPUTUYHOCTHU MBIIICHUS, WHTEepeca K
W3YYEHUIO TEOMETPUH;



¢bopmupoBaHue (PYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJCBAHTHON TI€OMETPUM: YMEHHs PAaCHO3HABAThH
NPOSIBJIICHUSI TE€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX KHU3HEHHBIX
CUTyallUsX M HpU M3YYCHUHM JAPYTrMX Y4YeOHBIX IpPEeIMETOB, MPOSABICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJCIUPOBAHUS pEalbHBbIX CHUTyalUd, HCCICAOBAHMS IIOCTPOEHHBIX MOJEINEH,
UHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTAaTOB.

OcHoBHbIE cofepxaTenbHble TMHUM Kypca «l'eomerpun» B 10—11 kiaccax: «lIpsmble u miaockoctu B
IIPOCTpaHCTBE», «MHororpanHukn», «Tena Bpamenus», «BeKTOpsl U KOOpAMHATHI B IIPOCTPAHCTBEY,
«/IBM>KEHMS B IPOCTPAHCTBEY.

CdopmynupoBanHoe B DefiepaibHOM IroCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe CPEJHETO OOIIEro
o0pa3zoBaHMs TPeOOBAHUE YMETh ONIEPUPOBATH OHATHIMMY», PEICBAHTHBIX T€OMETPUU HA YTIITyOIEHHOM
ypoBHe o0yueHus B10—11 kiaccax, OTHOCUTCS KO BCEM COZEP KATENbHBIM JIMHUSAM y4eOHOro Kypca, a
(dbopMHpOBaHKE JTOTUYECKUX YMEHHUH pacrpenensieTcsl He TOJIBKO MO0 COJepKaTeIbHbIM JTUHHUSIM, HO U IO
rogam oOyuenust. CozpepkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE MIPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUS
[TpumepHoil pabodyeld mporpammbl, pacupefeNEHHBIM MO rojaM OO0y4YeHHs, CTPYKTypHUPOBAHO TaKUM
o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, IPHUHLUIIMAIBHBIM BOIpOocaM oOyuyaroluecss oOpalaiuch
HEOJIHOKPAaTHO. DTO NO3BOJISIET OpraHU30BaTh OBJIAJICHUE T'€OMETPUUYECKUMH MOHSITUSIMHU U HaBbIKAMU
[I0CJIeI0BATENbHO U MOCTYHATeIbHO, ¢ COOIIOACHUEM MPUHLUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHMS
BKJTIOYATh B OOIIYIO CHCTEMY I'€OMETPUYECKHX MPEICTABICHUN 00YJatONINXCs, paCIInpsist U yriryOssis e€,
00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSA3H.

[lepexon k 3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE [1O3BOJISIET:

— co3aTh yCJIOBHs A AuddepeHranuy o0yyeHus, NoCTPOSeHUs] MHIMBUAYAIbHBIX 00pa30BaTeIbHbIX
nporpamm; o0ecrednTh yriIyOJaEHHOE M3Y4YEeHHE I'€OMETPUH KaK COCTABISIOIIEH ydeOHOro mpenmera
«MaremaTnka;

— MOATOTOBUTH OOYYAIOUIMXCS K MPOJODKEHUIO M3YyUEHHs] MaTEMaTHKH C Y4€TOM BBIOOpa Oymymieit
npodeccuu, odbecneurBas IPeeMCTBEHHOCTh MKy OOIINUM U PO(heCCHOHAIBHBIM 00pa30BaHUEM.

Mecto y4eOHOro Kypca B yueOHOM IIJIaHe

B VYuebHoMm mnane Ha u3yudeHue yriayOn€HHoro kypca reomerpuu B 10—11 kmaccax ortBoautcst 3
y4eOHBIX Yaca B HEJENI0 B TEUCHHE KaXXJO0ro rojaa oOydeHHs, BCEro 3a jaBa roga oOyuenus —210
y4eOHBIX 4acoB.

[Inanupyemble TpeaMeTHbIE pe3ynbTarthl ocBoeHus IIpumepHoil paboueil mporpammsel (1o rojam
oOy4eHus)

OcBoenne yuebHOro kypca «l'eoMeTpusi» Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS JIOKHO
obecreynBaTh JOCTHXKEHHE CIEAYIOUINX MPeAMETHBIX 00pa30BaTENbHbIX Pe3yJIbTaTOB:

10 xnacc

CB000/IHO OomepupoBaTh OCHOBHBIMHU MOHSATHSAMHU CTEPEOMETPUH INPH PEIICHUM 33Jad U MPOBEJCHUU
MaTeMaTHYECKUX PacCy KICHHUI.

[IpMeHsITh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PEIIEHUN T€OMETPUYECKUX 3a1a4.
KnaccugpunupoBaTe B3aMMHOE pacloioKeHHE NPSIMBIX B MPOCTPAHCTBE; INIOCKOCTEH B NMPOCTPAHCTBE;
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

CB0OOJHO omepupoBaTh MOHATHSMH, CBSI3aHHBIMU C YIJIAMHU B IPOCTPAHCTBE: MEXAY HpPSIMBIMU B
IIPOCTPAHCTBE; MEX1Y NPSAMOH U IIIOCKOCTBIO.

CB00OHO ONEpUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOI'PaHHUKAMHU.

CB00OOHO pacro3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHMKOB (IIpH3Ma, MHUpaMUIa, MPSIMOYTOJIbHBINA
napajuiesenumnes, Kyo).

KnaccuduiupoBaTts MHOTOTPaHHHUKH, BEIOMPAs OCHOBAHUS AJIs1 KIIACCU(PUKALINU.

CB000OIHO OnEpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOI'PaHHUKOB IIOCKOCTBIO.
BrImonHATe mapajuienbHoe, IEHTPaJbHOE W OPTOTOHAJIBHOE MPOEKTUPOBaHME (UTYp Ha IJIOCKOCT;
BBITIOJTHSITH N300paykeHus (PUTyp Ha MIIOCKOCTH.

CTpouTh ceueHUs] MHOTOTPAaHHUKOB Pa3INYHBIMU METO/IaMH, BBITIOIHSTD (BBIHOCHBIE) IIIOCKUE YEPTEXKU
U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHUY.



BoruncnsaTe miomanyd moBepXHOCTEH MHOTOTPaHHUKOB (TMpU3Ma, MUpaMHia), T€OMETPUUYECKUX Tl C
MpUMEHEHHEM (HOpMYII.

CB00OIHO ONIEPUPOBATH MOHATUSIMH: CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CHMMETPUH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI.

CB00OIHO ONIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOPJUHATAM B IPOCTPAHCTBE.
BpInosiHATE AEUCTBUS HAJl BEKTOPAMHU.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MATEMATUYECKUX OTHOIIEGHUH U HAXOXKJEHUE T'€OMETPUUYECKUX
BEJIMYMH, IPUMEHSAS H3BECTHBIE METOAblI IPU PELIEHUU MaTEMaTUYECKUX 3a/ad IIOBBIILIEHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

[IpumeHsTh MpoOCTENIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI NPU
pEIIEHNN CTEPEOMETPUUECKHX 3a/1aU.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH  MHPOPMALHUIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U pUCYHKaX.

[IpuMeHsTh NOJSyYEHHBIE 3HAHUS Ha MPAKTUKE: CPaBHHUBATh M AHAIM3UPOBATh pEalIbHbIE CUTYallUH,
MPUMEHSTh M3yUYEHHBIC MOHATUS B IpOIIECCE MOMCKA PEIICHUS MaTeMaTH4eCKH CPOpMYIMPOBAHHOMN
npoOJIeMBbl, MOJEIMPOBATh pEalbHbIE CHTyallud Ha S3bIKE T'€OMETPUH, HCCIENOBATh IOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BaHUEM TIE€OMETPUYECKHX TMOHATUN W TeopeM, ammapara anreOpbl; peuiarhb
MIPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUECKUX BEIUUNH.

Hwmets mpencTaBieHuss 00 OCHOBHBIX J3Talax pa3BUTHS T'€OMETPUU KaK COCTaBHOW 4acTH (yHIaMEHTa
Pa3BUTHS TEXHOJIOTHM.

11 kiace

CB00OOHO OmEepUpoOBaTh MOHATHIMH, CBSI3aHHBIMH C LWJIMHIPUYECKOH, KOHUYECKOH u cheprueckon
MOBEPXHOCTAMU; OOBACHATH CIOCOOBI MOTYUYEHHUS.

OnepupoBatrh MOHATUAMHU, CBSI3aHHBIMU C T€JIAMU BPALLEHUS: IIMIMHIPOM, KOHYCOM, C(epoil U ILapoM.
Pacnio3naBate Tena BpamieHus (UMIHHIP, KOHYC, cdepa U map) U OObICHITh CIOCOOBI TIOTYyUYEHUS Tel
BpallleHUs.

KnaccudunupoBars B3auMHOE pacnoioskeHue chepbl U MIOCKOCTH.

BbluncnsaTe BENIWYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TeJ BpalEHUs; OObEMBI U  IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJI BPAILLIEHUS, TEOMETPUYECKHX TeJl ¢ IPUMEHEHUEM (OpPMYII.
CB00OHO OnIEepHUpPOBATh MOHATUIMHU, CBI3aHHBIMU C KOMOWHAIIMSAMU TeJ BpallleHUsI | MHOTOIPAaHHUKOB:
MHOT'OI'paHHHK, BIIUCAHHBIM B chepy M onmMcCaHHBIN OKOJIO cdepsl; cepa, BIUCAaHHAS B MHOTOTPAHHUK
WM TEJIO BpallleHUsl.

BbIuncnaTe COOTHOIIEHHS MEXTy TUIOIIASIMH [TOBEPXHOCTEN M 00bEMaMU OJOOHBIX TeJl.

N300paxats n3yyaemble QUIYpbI; BBINOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJl BpaIlleHUs.

W3Bnekarb, MHTEPOPETUPOBATH M  NIpeoOpa3oBbIBaThb HMHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTekKaX U pUCYHKaX.

CB00OHO OnEepUpOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrinonaHsATe onepannu HaJl BEKTOPAMU.

3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT.

Pemarp reomeTpuueckue 3aauu Ha BBIYMCIEHUE YTIIOB MEKIY NPSAMBIMH U INIOCKOCTSMH; BBIYMCIEHUE
paccTosHUM OT TOYKH 10 TUIOCKOCTH; B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MpHU
pELIECHNN.

CB0OOJHO omepupoBaTh MOHATHSIMH, CBSI3aHHBIMU C JIBDKEHHEM B IMPOCTPAHCTBE; 3HATh CBOMCTBA
JIBHOKCHUM.

BBIMIOJHATh M300pa’k€HUsT MHOTOTPAHHUKOM M TeJd BpalleHHs MpH MapajUleIbHOM IepeHoce,
LEHTPAJIbHOW CUMMETpPUH, 3€pPKAIbHON CUMMETPUH, MIPU MOBOPOTE BOKPYT MpPSIMOI; Mpeobpa3zoBaHus
noxoous.

CrpoutTh cedyeHHs MHOTOTPAaHHMKOB M TEl BpPALEHUS: CEYEHUs ULWIMHIApa (MAapajuleIbHO H
MEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYca (TapajijieIbHOE OCHOBAHHUIO M TIPOXO/IAIIEE Yepe3 BEPIIUHY),
CeueHus 11apa.



Hcnonb30BaTh METOABI IOCTPOEHUS CEYCHHMM: METOJ CIIEIO0B, METOJ BHYTPEHHETO NPOCKTUPOBAHUS,
METOJ IIEPEHOCA CEKYLIEH TNIOCKOCTH.

JloKa3pIBaTh r€OMETPUYECKHUE YTBEPKACHHUS.

[TpumensaTs reomerpudeckue (akThl JUIsl PEIICHHS CTEPEOMETPHUECKUX 3a]ad, HpPEeAIoIararoinx
HECKOJIbKO LI1aroB PELeHMs], €CJIU YCIOBUS IPUMEHEHU 3a/1aHbl B SIBHOM M HESIBHOU (opMe.

Pemarp 3agaum Ha J0Ka3aTEIbCTBO MAaTEMATUYECKUX OTHOIIEHUMH M HaXO0XKJIEHUE T'€OMETPUUYECKUX
BEJIMYHH.

[IpuMeHsTh TpOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPU PELLIECHUU
CTEPEOMETPUYECKUX 3a]1a4.

[IpyuMeHsITh MONYy4YEHHbIE 3HAHUS Ha NPAKTUKE: CpaBHUBATh, AHAJU3UPOBATH U OLIEHWBATH pEalibHbIE
CUTyallMW; IPUMEHATb HU3YYCHHBIC IIOHATHS, TEOPEMBI, CBOMCTBAa B IPOLIECCE IIOMCKA pPEIICHUS
MaTeMaTH4ecKu Cc(HOpMyTUPOBAaHHON MpPOOIEMBI, MOJCIUPOBATh pEAIbHbIE CHTyallud Ha S3BIKE
TE€OMETPHH, UCCIIEN0BATh IOCTPOEHHBIE MOJEIIN C UCIIOIb30BaHUEM F€OMETPUUECKUX TOHITHHA U TEOPEM,
ammapara ajireOpbl; pemiath NPaKTUYeCKUE 3aJaud, CBA3aHHBIE C HAXOXKICHHUEM T'€OMETPUYECKHX
BEJIMYHH.

Nwmetp npencTaBieHuss 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU KaK COCTAaBHOW 4acTH (pyHIaMEHTa
pa3BUTHS TEXHOIOTHH.

Copep:xanne yueOHOro Kypca (1o rojiaM o0yueHus)
10 xnacc

[IpsiMBbIE U TNIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsTtue 00
AKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.
B3aumHOe pacnonokeHue MNpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, IMapalieibHble U
cKkpenBaromuecs npsmele. [Ipu3Hakyu ckpemmBaromuxcss npsaMmbiX. [lapamuienbHOCT NPSMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajulebHbIE MPSMBIE B IPOCTPAHCTBE; MApAJUIEIbHOCTD TPEX MPSAMBIX;
napajuIeIbHOCTh IPSIMOM U MIocKocTU. [lapannenbHoe U eHTpallbHOE TPOEKTUPOBAHKE, U300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBA MapayljieNbHOrO MpoeKTUpoBaHus. V3o0pakeHne Guryp B mapaiienbHON
IIPOCKIMU. YTIJIBI C COHAINPaBJICHHBIMM CTOPOHAMH; YIOJI MEXJIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapajienbHOCTh IUIOCKOCTEH: MapauIeNIbHbIE IUIOCKOCTH; CBOMCTBA MAapaAJUICNIBbHBIX ILIOCKOCTEH.
[Ipocreiimme npocTpaHCTBEHHbIE (UTYpPHl HA IJIOCKOCTU: TETPadJp, Mapajulesienunesa; MOCTPOeHUe
CCYCHMUI.

[lepneHUKyIApHOCTD NMPSMOM M IIJIOCKOCTH: NEPIEHAMUKYJIAPHBIE NPSMbIE B MPOCTPAHCTBE, MPSMbIC
NapajuleJbHble U NEPHEHAUKYISAPHbIE K IUIOCKOCTH, IPHU3HAK IEPHEHIUKYISAPHOCTH IPSAMON H
IJIOCKOCTH, TeopeMa O MPSMON MNEepHeHIUKYISPHOM IUIOoCKOCTH. OpTOrOHANbHOE MNPOEKTUPOBAHUE.
IlepnieHUKyIsAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSHHME OT IPSAMOM 10
IUIOCKOCTH, MpoeKiuss (GUrypsl Ha IUIOCKOCTb. llepneHAMKYyJIsSpHOCTh IUIOCKOCTEH: MpU3HAK
MEePIEHIUKYISAPHOCTU ABYX IIIOCKOCTEN. Teopema o TpEX NmeprneHuKyisapax.

YIibl B IPOCTPAHCTBE: YroJl MEXKIY IHPSAMOM M INIOCKOCTBIO; JBYTPaHHBIM YTrOJI, JIMHEWHBIA YTOJI
IBYTpaHHOrO yryia. TpEXrpaHHBIM U MHOrOrpaHHble yribl. CBOWCTBA IUIOCKUX YIJIOB MHOTOTPAHHOTO
yriia. CBOMCTBA IUIOCKUX U IBYTPaHHBIX YIJI0B TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO yIJa.

MHororpanHuku

Busl MHOrOrpaHHUKOB; pa3BEpTKa MHOrorpasHuka. [Ipusma: N-yrospHas npusma; npsiMast 1 HaKJIOHHAst
NpU3MBbI; OOKOBAs U MOJIHAS MOBEPXHOCTH Mpu3Mel. [lapanienenumnes, npsMOyToJibHBINA Mapajuieenumnes
n ero cBoWcrBa. KparTwaillime myTH Ha IIOBEPXHOCTH MHOIOrpaHHuka. Teopema Ouiepa.
ITpoctpanctBenHas teopema Iludaropa. [Tupamuaa: N-yronpHas nupamuja; NpaBUIIbHAS U yceuEHHAs
nupamuibl. CBolicTBa p€6ep 1 OOKOBBIX TpaHell npaBUIIbHON MUpaMubl. [IpaBuIbHBIE MHOTOTPAHHUKU:
IIpaBWIbHAs MpPU3Ma M MpaBUIIbHAsA NMUPaMHJa; NpaBUIbHAs TPEYroyibHAs MUpaMuia U MPaBUIbHBIN
TeTpa’ap; KyO. [IpeacraBineHue o MpaBUIbHBIX MHOTOIPaHHHUKAX: OKTA3p, JOAEKa3Ap U UKOCAIP.



Beruucienue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaiu, yrisl. [Inomans 60KoBOI MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH MPSMON MPU3MBI, TJIOIIA/Ib OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMON
npu3msl. [Tnomans 60k0BOM NOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOM MUPAMUbI, TEOPEMA O IIIOIIAAH
yCEe4EHHOU NMUPAMHUJIBI.

CuMMeTpHsi B IIPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPaBUIIBHBIX MHOTOrpaHHMKOB. CHMMeTpus B
IIPAaBUJIBHOM MHOIOIPDAHHMKE: CHMMETpHUs IapajuleieluIela, CUMMETpPUs IPABUIBHBIX IIPU3M,
CUMMETpUS IPABWIBHOM MUPaMUIBIL.

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE
[lonsTHs: BEKTOp B IIPOCTPAHCTBE; HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOpPA; BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIIEHHBIE U MPOTHBOIIOIOXHO HAIpaBJIEHHbIE BEKTOPHl. PaBEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpaMU: CIOKEHHE U BBIUYUTAHUE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOKEHHUE
BeKTOpa Ha yucio. CBONCTBA cI0KeHusi BeKTopoB. CBOWCTBAa YMHOXKEHHUS BeKTOpa Ha uncio. [lonstue
KOMIUIaHapHble BeKTOpbl. IIpu3Hak KomIiulaHapHOCTH TpEX BekTOopoB. [lpaBmio mapamnenenunena.
Teopema 0 pa3znoxeHHH BeKTOpa MO TPEM HEKOMIUIaHApHBIM BekTtopam. [IpsmoyrosnpHas cuctema
KoopauHaT B mpoctpaHcTBe. Koopaunatsl BekTtopa. CBs3h MEXIy KOOpJIMHAaTaMH BEKTOpa H
KOOpJIMHATaAMH TOYEK. YTOJI MEXAy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
11 kiace
Tena BpamieHus
[TonATHs: UMAMHAPUYECKAas TOBEPXHOCTh, KOHHYECKAs IOBEPXHOCTh, C(QephuuecKasi MOBEPXHOCTD,
oOpa3yromue mnoBepxHocTeil. Tema BpalleHus: UWIMHIAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, miap.
Bsanmuoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTelbHasi TUIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHus Ha TIOCKOCTH. Pa3BépTka nmnunapa u konyca. Cummerpus cepsl U mapa.
O0béM. OcHOBHBIE CBOICTBA 00BEMOB Teln. Teopema 00 00BEME MPAMOYTOIBHOTO TapalIeIeIuIe A 1
cienctBus u3 He€. OOBEM NPSIMON M HAKIIOHHOM MPU3MBI, IMIUHAPA, MUpaMuIbl U KoHyca. O0BEM mapa
U I1apOBOI0 CEIMEHTA.
KoMOuHamu Ten BpaieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B IIWJIMHID, OMUCAHHAs OKOJIO
umHapa. [lepeceuenue cdepsl 1 mapa ¢ miockocteto. Kacanue mapa u cgepsl miiockoctsio. [Tonstue
MHOT'OI'paHHHKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WM TEJIO BPALICHHUS.
[Inomanp MOBEPXHOCTH LMIMHAPA, KOHYca; Miomaab cgepbl u e€ yacteit; [lomobue B mpocTpaHcTBe.
OtHomenne oO0BEMOB, MIOLIAel MoBepXHOCTeH MoN00HBIX ¢uryp. IlpeoOpasoBanue mnono6Hs,
roMoTeTus. Pemenue 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.
IToctpoeHne ceueHM! MHOTOIPaHHUKOB W Tel BpAIIEHUS: CEYeHMs IUIMHApa (IapaieibHO U
MEPIEHUKYIISIPHO OCH), CEUCHHS KOHYca (TapajijieIbHOE OCHOBAHUIO U MPOXO/IAIIEE Yepe3 BEPIINHY),
CEUEHUs Il1apa; METOMABI IOCTPOEHUSI CEYEHMI: METOJ CIIEJJOB, METOJl BHYTPEHHETO NPOECKTUPOBAHUS,
METO/]I IEpEeHOCca CEKYIIEeH MIOCKOCTH.
BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE
BexTopsl B mpoctpancTe. Onepauuu HajJ BeKTopaMu. BekTopHOoe ymMHOXeHHE BeKTOpoB. CBoiicTBa
BEKTOpHOro YMHOXeHHUs. [IpsiMoyronpHas cuctemMa KOOpauHaT B mpocTpaHcTBe. KoopauHaTel BeKTopa.
Pasnoxxenue BexTopa no 6azucy. KoopanHaTHO-BEKTOPHBIM METO/I PU PEILIEHUU T€OMETPUUYECKUX 3ajau.
JIBHDKEHMSI B TPOCTPAHCTBE
JIBxenus npoctpancTBa. OtoOpaxkeHus. JIBuxeHus u paBeHcTBO Guryp. OO1ure cBoWCTBa IBHKCHUH.
Bunas! aBmkeHMit: napasuienbHbIi IepeHoc, eHTpallbHasi CUMMETPUs, 3epKajibHasi CHMMETPUs, TOBOPOT
BOKpYT npsamoii. [IpeoOpazoBanus nogodus. [Ipsmas u cpepa Ditnepa.

TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA (ITO 'OJIAM OBYYEHU )

10 ximace (105 gacoB)

Hassanue paszzena
(TeMsbI) Kypca OcHOBHOE coziepKaHue
(koTMYEeCTBO YacoB)

OcHOBHBIE BUIBI IEATEIIHHOCTH
yyaimxcs




BBeneunue
CTEPEOMETPHUIO
(24 q)

OcCHOBHBIE NPOCTPAHCTBEHHBIE

burypsr.
IlonsTHA CTEpEOMETpUHU: TOUKA,

npsimas, IJIOCKOCT,
MIPOCTPAHCTBO. OcHOBHbIE
mpaBwiia  HU300pakeHUs  Ha
pPHUCYHKE TUIOCKOCTH,
napauieNbHbIX MPSIMBIX
(O0Tpe3KoB), cepeAHBI OTPE3KA.

[onstus: nepeceKaroIuecs

IUIOCKOCTH,  II€PECEKAIOLIUECS
npsmMas u IUIOCKOCTb;
HOJIYTIPOCTPAHCTBO.
MHororpaHHuKH, H300pa’keHue
MPOCTEUILNX
IPOCTPAHCTBEHHBIX buryp,
HECYIIECTBYIOINX OOHEKTOB.
AKCHOMBI ~ CTEPEOMETpUH U
HEpPBbIE CIEJCTBUS U3 HUX.
CriocoObl  3a7aHus TIPSMBIX |
IUIOCKOCTEH B IPOCTPAHCTBE.

O6o3HaueHus IPSIMBIX u
IJIOCKOCTEM.
Ceuenus. N3o06paxkenue

CeUeHUU mupamMuabl, Kyba u
NPU3MBI, KOTOpBIE IMPOXOMST
yepe3 ux péopa. M3obOpaxeHue
nepeceyeHmst TIOJTYYEHHBIX
IJI0CKOCTeW.  PackpaminBanue
MIOCTPOCHHBIX CEUCHHUH Pa3HBIMH
[[BETAMHU.

Meton cnenoB A MOCTPOEHUs

CEUYECHHUM. CaoiicTBa
IIEpECEUECHUIN MPSAMBIX u
IJIOCKOCTEM. ITocTtpoeHnue

CeueHUi B nupamujae, Kyode 1o
TpéM ToukaM Ha  péOpax.
Coznianue BBIHOCHBIX 4YepTexen
Y 3aIIUCh I11aroB IIOCTPOEHHUS.
IToBTOpEHME NIAHUMETPUN.
Teopema 0 IpONOPLUUOHATIBHBIX
OTpEe3Kax. ITomoOue
TPEYTOJIbHUKOB. Teopema
Menenas. Pacué€rel B ceyeHUsIX
Ha BBIHOCHBIX Y€pTEkKax.
Hcropus pa3sBUTUA
IUTAHUMETPHUU U CTEPEOMETPUN

Onpenenarb MIOCKOCTh Kak

¢burypy, B KOTOpOU
BBITIOJIHAETCS [NIAHUMETPUS.
Henatp MpOCTEHIINE
JIOTHYECKHE BBIBO/IbI u3
AKCHOMATHUKH TUIOCKOCTH.
IIpuBoauTh IIPUMEPBHI
peanbHbIX 00BEKTOB,
nJeanu3anuen KOTOPBIX
SIBJISIFOTCSA AKCHOMBI
TEOMETPHH.

N3yuarts, MIPUMEHSATH
MIPUHLUATIBI IIOCTPOEHHUS
CEYCHUII.

Hcnonws3oBats Uit MOCTPOEHUS
CEUYEHUN METOJ| CJIIEI0B, METOJ
BHYTPEHHET 0 IPOEKTUPOBAaHMUS,
METOJ] IEepeHoca  CeKyllel
IUIOCKOCTH.

Pemate  cTepeomerpuyeckue
3a/la4y: Ha OIIpeleICHUE BUIA
CEUEHUs M HAXO0XKJIECHUE €ro
IUIOUIA/IH.

AKTyanusupoBaTb (QakTel U
METO/BI IUIAHUMETPHH,
pEleBaHTHBIE TEME, IPOBOJIUTH
AQHAJIOTUH.

Hcnonws3oBare mpu pelIeHUn
3a1a4y CIIEYIOIIHE
IUIaHUMETPUYECKHe (akThl U
METO/BI:

Teopembr  @aneca U 0
IIPONOPLMOHAIBHBIX OTPE3KaX.
ANTOpUTM JIeNIeHUs OTpe3Ka Ha
n paBHBIX yacTed. Teopema
Menenas.

PaBHOGenpeHHBIN
TPEYTroJIbHUK.
PaBHOCTOpOHHMIT
TPEYTroJIbHUK.
IIpssMoyToOnbHBIM
TPEYTOJIbHUK. CBOHCTBO
CpeIHEN JIMHUM TPEyToJIbHUKA.
CBOHCTBO OHMCCEKTPUCHI YIJIa

TPEyroJbHUKA. CoiicTBO
Me/IiaH TPEYTOIbHUKA.
[Ipu3naku o 00us
TPEYTOJILHUKOB.

[lonyuars mnpexacraBieHuss 06
OCHOBHBIX JTamax pa3BUTUA
TE€OMETPUM  KaK  COCTaBHOM




qacTd (pyHAaMEHTa pa3BUTHUSA
TEXHOJIOTUH

Bzanmuoe
pacroJioKeHue
MIPSIMBIX
MIPOCTPAHCTBE
(64)

B3anmuoe pacroyioxkeHue
OpsIMBIX B IIPOCTPAHCTBE.
CkpemumBaromuecs psiIMBIE.

IIpu3Haku  CKpEIIMBAIOLIUXCS
IIPSIMBIX.

[TapajutenpHble  mpsMbIE B
npoctpanctee.  Teopema o
CyILIECTBOBaHUU u
€IMHCTBEHHOCTH psIMON
[apaJuIeIbHOM JTAHHOU MPSIMOM,
IPOXOJAIIEH  4Yepe3  TOUYKYy
IIPOCTPAHCTBA U HE JIEKAIEH Ha
JlaHHOW mpsiMon. Jlemma o
IIEPECCUECHUU HapaJuIeIbHbIX
IIPSIMBIX IJIOCKOCTBIO.
[TapajtenbHOCTh TPEX NPSMBIX.
Teopema 0 TpEX MapaUIeNbHBIX

MPSIMBIX.
TeopemMa O CKpelIMBAIOLIUXCS
MPSIMBIX.

[TapannensHOE

MIPOEKTUPOBAHUE. OcHoOBHBIE
CBOMCTBA napajuieIbHOTO

npoekThpoBanus. V3o0pakeHue
pasHbIX (UTYp B MapauielbHOM
MPOEKIINU.

LlenTpasibHas MPOEKLHUS.

Yrom ¢ COHampaBiIEHHBIMU
CTOPOHaMHM.  YTold  MexXJIy
MMPAMBIMH.

3amaun Ha JI0Ka3aTeNbCTBO M
UCCIIEIOBAaHUE, CBSI3aHHBIE C
PacroJIOKCHHUEM MMPAMBIX B
IPOCTPaHCTBE

Knaccudunuposars B3anuMHOe
PACIIOJIOKCHUC MpAMBIX B
IIPOCTPAHCTBE, WIIIOCTPUPYS
pucyHKaM# it HPUBOIS
IIPUMEPBI U3 PEAIBHOM JKU3HHU.

Jlokxa3bIBaTh TEOpeEMY 0

CYILIECTBOBAHUHU u
€MHCTBEHHOCTHU
napasuieibHON MIPSIMOH,

pOXOAAIIE  4epe3  TOUYKY
IIPOCTPAHCTBA U HE JIEKalleH
Ha JpYyrod MHpsMOM; JEMMY O
IIEPECCUCHUN IJIOCKOCTH
JIBYMs NapajuieIbHbBIMU
OpSIMBIMHU; TEOPEMY O TpEX
HapaJICIbHBIX MPSAMBIX.

Jloka3piBaTh IIPU3HAK
CKPELIMBAIOIINXCA  IPSIMBIX,
TEOPEMY O CKpPEILUBAIOIINUXCS

IPSIMBIX.
Jloka3bIBaTh TeopemMy 0
paBeHCTBE yIJIOB c
COHAIPaBJICHHBIMU

CTOPOHAMH.

OOBSCHATH, UYTO HAa3bIBaeTCA
napajuiebHbIM "
HEHTPaTbHBIM

NPOCKTUPOBAHUEM U Kak
BBINOJIHAETCS] IPOEKTUPOBAHUE
(buryp Ha MI0CKOCTb.

Jloka3pIBaTh CBOMCTBA
napajjieIbHOTrO
IIPOEKTUPOBAHUS.

N300pakaTh B mnapaiienbHON
MIPOEKLIUA pa3Hble

reoMeTpHUecKue (pUryphl.
Pemate  cTepeomerpuueckue
3alaud Ha J0Ka3aTelbCTBO U
HCCIIEIOBAHUE, CBA3aHHBIEC C
pacIIOJIOKEHUEM  MPAMBIX B
IIPOCTPAHCTBE.

[IpoBomuth  nOKa3aTENbHBIC
paccyXJIeHHsl IIpU PEIICHUHN
F€OMETPUYECKUX 3ajad,
CBA3AHHBIX CO  B3aUMHBIM
pacIIOJIOKEHUEM  MPAMBIX B
MIPOCTPAHCTBE.

CpaBHuBaTh, aHAIM3UPOBATh U
OLICHUBATh  YTBEPXKICHUS C




LETBI0 BBISIBJICHUSI JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccykIeHUM.

MonenupoBaTh peasibHbIe
CUTyallud, CBSA3aHHBIE  CO
B3aMMHBIM  PACIOJIOXKEHHEM
HpsIMBIX B IPOCTPAHCTBE, Ha
SI3BIKE T€OMETPHH.
HccnenoBath  HOCTPOCHHBIE
MOJIEIM C HCIOJb30BAHHEM
FEOMETPUYECKUX TOHATHH U
TEeopeM, ammapaTta aireopsl,
U (POBBIX PECYPCOB.
[lonydates mnpezncraBieHue o
LEHTPaIbHOM
POEKTUPOBAHUU U 00 UCTOPHUH
padoT M0 TEOPUHU MEPCIEKTUBBI

[TapamiensHOCTH
IPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

(89)

[lonsiTus: napajuieJIbHOCTh
IpsAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE.

IIpu3nax [1apajuIeIbHOCTU
npsiMoil U mockoctu. CBoiicTBa
[IAPAUICIBHOCTH  NPAMOM U
IIJIOCKOCTH.

['eomeTpuyeckne 3agaum  Ha
BBIYHCIICHHE W JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C NapAJUICIIBHOCTHIO
OpsIMBIX ¥ IUIOCKOCTEH B
IIPOCTPAHCTBE.

ITocTtpoenue CEUYECHHUS,
IIPOXOJAIIET0 4Yepe3 JAaHHYIO
OpsIMyH0  Ha  4YepTeke U
MapajuieIbHOTO APYroil MPSIMOil.
Pacuér OTHOLIEHUH.
[TapannensHas MIPOEKIINS,
IIPUMEHEHNE JUIsl TOCTPOCHUS
CEYEHUN Ky0a U
napajuieaenunesa.

CpolicTBa napaulenenunena u
MIPU3MBI.

[TapannensHbie IJIOCKOCTH.
[Ipu3naku [apaJuIeIbHOCTU
JIBYX IUIocKocTe. Teopema o
MapasuiebHOCTH U

€IUHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKy, HeE

Knaccudunuposars B3auMHOe
pacIoJIOKEHUE  INpsAMOH W
IUIOCKOCTM B IIPOCTPAHCTBE,
IPUBOAS  COOTBETCTBYIOILME
IIPUMEPBI U3 PEAJIBHOM JKU3HU.
@opMyIMpOBATH ONpPEAEICHUE
[apajuleJIbHBIX  HPSIMOH  H
IUIOCKOCTH.

Jloka3pIBaTh IIPU3HAK 0
NapaJUIeIbHOCTH  IPSAMOM U
IIJIOCKOCTH; CBOMCTBA
MapajuIeIbHOCTH  NPSIMOM U
IIJIOCKOCTH.

Pemate  cTepeomerpuueckue
3a1a4u BBIYHCIICHUS u
JIOKa3aTeNIbCTBO, CBSI3AHHBIE C
NapaJIeIbHOCTBIO IPSAMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE.

Pemate mpakTudeckue 3amadu
Ha IIOCTPOEHUE CEYCHUM Ha

yepTexax TeTpa’ipa u
napasuliesienuIe1a.

Pemate  cTepeomerpuueckue
3a7a4H, CBSI3aHHbIE c
TIOCTPOCHUEM CEUYEHUI
IIJIOCKOCTBIO.

[TpoBoauTH JIOTUYECKH

KOPPEKTHBIE  JI0Ka3aTEJIbHBIC
paccyXJIeHHsl IIpU PEIICHUHN

MPUHAJISKALY IO JTAHHOM F€OMETPUUYECKHUX 3a1a4
IJIOCKOCTH U CJIE/ICTBUS U3 HEE. CBSI3aHHBIX c
CaoiicTBa napajuieIbHbIX MapaieTbHOCThIO
IJIOCKOCTEH: 0 MapajuieIbHOCTH IUTOCKOCTEM.

OpSIMBIX ~ TI€PECEUEHUs]  MpHU CpaBHHMBaTh M aHaJIU3UPOBATH
MNEPECCUCHUHN ABYX PCAIbLHBIC CUTyalluHu,




napajuieIbHbIX IIJIOCKOCTEH
TpEThEH; 00 OTpe3Kax
napajuieIbHBIX MIPSIMBIX,
3aKIIFOUYEHHBIX MEXIY

napajuieIbHbBIMU  TUIOCKOCTSIMU;
0 IIEpeceYeHUH MPSIMOM C IByMs
napajuieIbHBIMU TIOCKOCTSMHU

CBsI3aHHBIC C
MapajuyIeIbHOCTBIO TPSMON U
IJIOCKOCTH B IPOCTPAHCTBE;
MOJIETPOBATh peasibHbIe
CUTyalluu, CBA3aHHBIC C
NapajuIeIbHOCTBIO MPSIMOU |
IJIOCKOCTH B IIPOCTPAHCTBE, Ha
SI3BIKE T€OMETPUU

[lepnenauKyIsIpHOCTD
IPSIMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

(26 1)

IToBTOpEHMUE: TeopeMa
[Tuparopa  Ha  IUIOCKOCTH,
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa KybOa U
IIPSIMOYTOJIBHOTO

napasienenurena. Beraucienne
JUINH OTpPEe3KOB B Kybe H
IIPSAMOYTOJIBHOM
napajuleenumnese.
IlepnenquKyIIpHOCTD NPSAMOM U
IJIOCKOCTH. [Tpusnak
NEPIEeHIUKYISIPHOCTU TPSIMON 1

IJIOCKOCTH. Teopema 0
CyILIECTBOBaHUU u
€IMHCTBEHHOCTH IIPSIMOH,
MPOXOJAIIEH  4Yepe3  TOUKYy
IIPOCTPAHCTBA u
NEePIEHAUKYISIPHON K
IIJIOCKOCTH. IInmockoctn

NEPIEHAUKYISIPHBIE UM NpsAMast
B MHOT'OI'PaHHUKAX.
IlepnenauKyIsp U HAKJIOHHAs.

[ToctpoeHne nepneHIuKyIIsIpa
M3 TOYKHU Ha MPAMYIO.
Teopema 0 TPEX

NeprneHauKysipax (mpsiMas u
obOpatHas).

Vron MEK Y
CKPEIIUBAIOIIUMUCS TIPSIMBIMHU.
ITouck MepIEHIUKYISPHBIX
MIPSIMBIX c ITOMOIIILIO

NepPHEHANKYISIPHBIX MITOCKOCTEHN
OpToroHajibHOE

POEKTHPOBAHUE.
[Toctpoenue ceueHuit Kkyoa,
HPU3MBI, MIPaBUIILHOMN
mUupaMuabl C IIOMOIIBIO

OPTOrOHAJILHOM IIPOEKIIUH.

CuMmmeTpusi B TPOCTPAHCTBE
OTHOCHUTEIIHO IIJIOCKOCTH.
[InockocTn  cummeTpuii B
MHOTOTPaHHHUKAX. [Ipuznax
NEPIEHANKYISIPHOCTU NPSAMOU U

AxTtyanu3upoBath (GakTel U
METO/BI IUIAHUMETPHH,
peleBaHTHBIE TEME, IPOBOIUTH
AQHAJIOTUH.

@opMyIMpPOBATH ONPEICICHUS:
NEPIECHIUKYJIAPHBIX IPSIMBIX B
IIPOCTPAHCTBE;  ONpPENEICHUE
IPSIMOM, TIEPIEHIUKYJIIPHON K
IIJIOCKOCTH.

Jloka3pIBaTh: IeMMy 0
NEPHEHAUKYJSIPHOCTH  JIBYX
[apajuleJIbHBIX  NPSAMBIX K
TPETbEN NPSAMOM; TEOPEMBI O
CBSI3U MEXIY
NapaJUIEIbHOCTBIO IIPSAMBIX U
UX MEPIEHIUKYJAPHOCTBIO K
IIJIOCKOCTH.

Jloka3pIBaTh: TEOpeEMy,
BBIPAKAIOILYIO IIPU3HAK
NEPIEHANKYIISAPHOCTU NPAMOU
U IUIOCKOCTH; TEOpeMy O
CyILIECTBOBaHUU u
€IUHCTBEHHOCTHU IIPSIMOiA,
IPOXOAAILEH 4Yepe3 JaHHYIO
TOYKY U NEPIEHIUKYISAPHOU K
JAHHOM IIOCKOCTH.
N306paxaTh B3aUMHO
MEPIEHIUKYIISIPHBIC NPAMYIO U
IIJIOCKOCTb.

DopMyIHpPOBATH CBOWCTBO
NEPIEHANKYIIPA o
OTHOILIEHUIO K TUIOCKOCTH.
[Tonyuyates mnpencraBieHue O

3HAUYEHUU  MEpIeHIUKYIIpa
Ui JApyrux objacted Hayku
(pu3uka, JHEPreTHKa,
Ja3epHbIE  TEXHOJOIMH), B

peayibHOM KU3HU (TEXHHKA,
OKpy’Karolias 00CTaHOBKA).

Jloka3bIBaTh YTBEPKACHUS,
CBSI3aHHBIE  C  IPOCKLMEN
MpSMOi1 Ha TIOCKOCTB,

HENEPIEHIUKYISPHYIO K 3TOU
PSIMOM.




IJIOCKOCTH  KaK  CJEICTBHUE
CUMMETPUH. [TpaBuiibHBIE
MHOTOTpaHHUKH

Pacuér paccTosiHMil OT TOYKH 10
riockoctd. CrocoObl OMyCTUTH
MEePHEHANKYISIPBI:  CUMMETPHS,
CABUI TOYKH IO IAapajuIeIbHON
MPSMOM. Cnasur o
HelapajuleIbHON IIPSIMOX,
W3MEHEHUE PACCTOSHHM

Jloka3blBaTh TEOpeMy O TpPEX
NEePIEHANKYIIpaXx U Teopemy
oOpaTHyl0 Teopeme O Tpéx
HEepIEHIUKYIIAPAX.

[lonyuars mnpexncraBieHue 00
OPTOrOHAJILHOM
IIPOEKTUPOBAHUH.
Jloka3bIBaTh TEOopeMy 0
MPOEKIIUH TOYKU Ha MPSIMYIO.
Pemate  cTepeomerpuyeckue
3ajauu, CBSI3aHHbIE C
HEePIEHIUKYJIIPHOCTHIO
IPSIMOM U TUIOCKOCTH.

Pemate npuxiiagHele 3a1add,
CBS3aHHBIE C HAXOXICHUEM
reOMETPUYECKUX BETHYUH.
Pemate  cTepeomerpuyeckue
3ajauu, CBSI3aHHbIE C
IPUMEHEHUEM TEOPEMBI O TPEX
NepIeHINKYIISApax,
HaXOXXICHUEM  PacCTOSIHMH,
IIOCTPOEHUEM ITPOCKIUH.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHHSI c LEJIBIO
BBISIBJICHUS JIOTHYECKHU
KOPPEKTHBIX M HEKOPPEKTHBIX
paccyxIaeHui.
AHanu3upoBarh u
MOJENUpoBaTh ~ Ha  fA3BIKE
reoMeTpUu peasibHbIe
CUTYallHH, CBSI3aHHBIE  C
MEPIEeHIUKYISIPHOCTBIO
npsSMOit u IUIOCKOCTH;
UCCIIEI0BATh IIOCTPOEHHBIE
MOJeNU, B TOM 4HCIE U C
HCIIOJIb30BaHUEM anmnapara
ayreOpbl

VYrael 1 pacCTOsTHUS

(16 1)

[ToBropenue:  yron  Mexny
PSIMBIMH Ha  IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM  TPEYTOJBHUKE,
TEeopeMa KOCHHYCOB.

IToBTOpEHME:  yroim  Mexay
CKpEIIHUBAIOIIUMHUCA MPSIMBIMU B
npocTtpaHctBe. ['eomerpuueckue

METOAbI BBIYHCIICHUA yria
MCKIAY MpAMbIMHA B
MHOTI'OrpaHHUKax.

JByrpanssiii  yroa. CBoMCTBO
JUHEHHBIX YIJIOB JBYTPaHHOIO
yria.

[TepnieHAUKYISIpHBIE MIIOCKOCTH.

AKTyanusupoBaTb (QakTel U
METO/BI IUIAHUMETPHH,
peneBaHTHBIE TEME, TPOBOIUTH
AQHAJIOTUH.

@opMyIMpOBATH ONpPENEICHUE
JBYTPaHHOI'O yrJja.
Jloka3bIBaTh CBOMCTBO
paBEeHCTBAa BCEX JIMHEHHBIX
YIJIOB JBYTPAHHOI'O yTJIa.
Knaccudunuposatsb
JIByTpaHHbIE YIJIBI B
3aBUCUMOCTH OT MX I'payCHOU
MEpBHI.




CaoiicTBa B3aMMHO
MEePIEHIUKYIAPHBIX
IJIOCKOCTEM. [Ipusznax
NEePHEHAUKYISIPHOCTH

IJIOCKOCTEM; TeopeMa O MPSIMOM
nepeceyeHusl JBYX ILIOCKOCTEN
MEPIEHINKYIIIPHBIX TpeTben
IJIOCKOCTH.

IIpssMOyTONBHBIN
napajuiejaenumnes; KyO;
U3MEpEHHs, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JyaroHajn IPSIMOYTOJIBHOTO

napajviejenunesa U CileICcTBUE
n3 HeE.

CrepeomeTpuieckue u
MIPUKJIAHBIC 33]1a4M, CBSI3aHHBIC
CO B3aMMHBIM PAaCIOJIOKEHHUEM
MPSIMBIX | TJIOCKOCTH.
[ToBTOpEHME: CKpEIIUBAIOIINUECs

MpsIMBIE, napajuieibHbIe
IJIOCKOCTH B CTaHJAPTHBIX
MHOFOFpaHHI/IKaX .

[Tapa napajuieIbHbIX
IJIOCKOCTEH Ha
CKPEITUBAIOIINXCS MIPSIMBIX,
paccTostHue MEXITY

CKPELMBAIOIIUMUCS IPSIMBIMHU B
MPOCTBIX CUTYaIUsX.
OnyckaHue INepHneHAuKyIspOB,

BBIUHUCJICHUC  pac CTOSTHUH oT

TOYKM JI0 TOYKH; IPIMOL;
IUIOCKOCTH.

Brraucnenue paccTosHum
MEXKTY CKPEIIMBAIOIIUMHUCS
MPSMBIMU c IIOMOIIIBIO
MEPIECHANKYISPHON MIJIOCKOCTH.
TpéxrpanHsli yroiL,

HCPAaBCHCTBAa JIA TPCXTPAaHHBIX

YTJIOB.
Teopema Iludaropa, Teopemsl
KOCUHYCOB M CHUHYCOB JJIs
TPEXTPAHHOTO yIja. DJIEMEHTHI

@opMyIMpOBATH ONpPEACICHUE
B3aUMHO TMEPHEHIUKYIISIPHBIX
TUIOCKOCTEH.

Jloka3bIBaTh TeopeMy 0
MpU3HaKe
MEPIECHANKYISIPHOCTH JIBYX
TUIOCKOCTEH.

dopMyIMpOBaThH CIIEACTBHE (U3

MIpU3HAKA) 0
HEePIEeHINKYJISIPHOCTH
IUIOCKOCTH, KOTOpast

MEePICHINKYISIPHA MPSIMOM, IO
KOTOPOM MEPECEKAOTCS  JBE
IUIOCKOCTH, 3TH MJIIOCKOCTSIM.

Jloka3pIBaTh YTBEPKIEHUSA O
€ro CBOWMCTBaX; TEOpEeMy WU
CIICJICTBHEC u3 Heé 0
araroHasx HpﬂMOerJII)HOFO

napajuleenunes1a.
Pemate  cTepeomerpuyeckue
3a/1a4H, CBsI3aHHbIE C

MEPIECHANKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH, HCIONb3Yys
IUTAHUMETPUYCCKHE (aKThl |
METO/IbI.

[IpoBoauTh JIOTUYECKHU
KOPPEKTHbIE  JIOKa3aTeJIbHbIE
pacCcyXIeHHs TMpHU PEUICHUU

TE€OMETPUUYECKUX 3ajad,
CBSI3aHHBIX c
NEPIIEHUKYIIPHOCTBIO
IIJIOCKOCTEM.

AHanu3upoBath u
MOJIETUPOBAaTh  Ha  SI3BIKE
rE€OMETPUH peanbHble
CUTYyalluH, CBSI3aHHBIE  C
NEPIIEHUKYJIIPHOCTBIO
MPSIMBIX U INTIOCKOCTEN.
HccnenoBath  MOCTPOECHHBIE
MOJIEIM, B TOM 4YHCIE U C
HCII0JIb30BaHUEM anmapara
anreopsl.

Pemarn MNPpUKIAAHBIC 3alaavi,
CBA3aHHBIC C HaXOXJICHHUEM

cepuueckoit TEOMETPHH: TFEOMETPUUECKUX BEJINYUH
reoIe3NuecKue JMHUK Ha 3emiie
MHororpaHHuKu Cucrematuzanus 3HAHMM: PabGoratb ¢ y4eOHHMKOM:
(7 9) MHOTOrpaHHMK U €ro 3JIEMEHTHI. 3a/1aBaThb  BOIIPOCHI, JI€JIaTh

IIupamupga. Buasl nmpamun.
[IpaBunpHas nupamuaa.

IIpusma. Ilpssmass v HakIOHHAas
npusMsl. [IpaBunbHas npusMma.

3aME4aHtsl, KOMMEHTapHUH.
AHanmM3upoBaThH pelienue
3a/1a4u.




IIpssmont napajuleJIeuIen,
MPSAMOYTOJIbHBIN
napaienenurnes, Kyo.
Boinyxiibie MHOTOTPaHHUKHU.
Teopema Diinepa. [lpaBunbHbie
u MOJTyTPaBUIIbHBIC
MHOTOT'PaHHUKH

Pucosars BBIITYKIIBIE
MHOTOTPaHHUKHU C 3aJaHHBIMU
CBOMCTBaMH; BOCCTAHABJIMBATH
o0 BUJ BBIITYKJIOTO
MHOI'OTPaHHUKA 10 JABYM €rO
IIPOEKLIHSM.

JlokasbIBaTh CBOICTBA
BBIITYKJIOT'O MHOTOT'PaHHHUKA.
Pucosarb BBINIYKJIBIE

MHOTOTpaHHMKM €  pa3HOM
SUJIEPOBOM XapaKTEPUCTUKOU;
Uccle10BaTh BO3MOYKHOCTH
IIOJIyYEHUs pe3ysibTara IpU
BapbUPOBAHUM JITAHHBIX.

JlokasbIBaTh CBOICTBA
MPaBWIbHBIX MHOTOTPaHHUKOB.
[InanupoBath [IOCTPOCHUE

IMPpaBUJIbHBIX MHOI'OI'PAaHHUKOB
Ha IMOBCPXHOCTAX Apyrux
IMPAaBUJIbHBIX MHOTI'OI'PaHHUKOB

Bexkropsl
IIPOCTPAHCTBE
(13 4)

IlonsiTHe BEKTOpa HA INIOCKOCTH
U B IIPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTODPOB,
IIPABUIIO napajuleJenunena,
YMHOKEHUE BEKTOpa Ha 4YHCIIO,
pasyioKeHue BeKTopa 1o 0azucy
TpEX BEKTOpPOB, HE JISKALIUX B
OJIHOH INTIOCKOCTH.

CkansipHoe IIPOU3BENIEHUE,
BBIUMCJICHUE  yrjaa  MEeXAay
BEKTOPAMHU B IIPOCTPAHCTBE.
IIpocreiimue 3a71a4u c
BEKTOpaMHU

AKTyanusupoBaTb (QakTel U
METO/1bI IUIAHUMETPHH,
pelieBaHTHBIE TeMe, TIPOBOJUTH
aHaJIOTHH.

OnepupoBaTh MOHSATUSIMU:
BEKTOp Ha IIJIOCKOCTH M B
IIPOCTPAHCTBE; KOMIUIaHAPHBIE
BeKTOphl. [IpuBOAMTE IpHMEPHI

(buzmyecKkux BEKTOPHBIX
BEJTUYHH.

OcBauBathb npaBuia
BBIIIOJIHEHUS JeucTBUI

CJIOXKCHUA n BbIYUTAaHUA
BCKTOPOB, YMHOKCHH BEKTOpA
Ha 4HuCJIO.

Jloka3bIBaTh MIPU3HAK
KOMILJIAHAPHOCTH TpEX
BEKTOPOB.

Jloka3biBaTh TEOpEMY 0
pasnokeHuu J000ro BEKTOpa

o TpEM JAHHBIM
HEKOMIUIAaHAPHBIM BEKTOPAM.

[Ipumenars IpaBuIIa
BBIIIOJTHECHUS JeHCTBUMN

CIIOKEHUS u BBIYUTAHHS
BEKTOPOB, YMHOKEHHUS BEKTOpa
HA YHKCJIO IIPU PELIEHUU 3a/1a4.
Haxonuts KOOPJAWHATHI
BEKTOpa B JaHHOM Oa3uce
CTPOUTH  BEKTOp MO  €ro
KOOpJMHATaM.




BcnomuuTh OIIpelIeIICHUE
CKQJISIPHOTO YMHOKEHHUSI U €ro
CBOICTBA. Brerancaars C
ITOMOIIIBIO CKaJISIPHOTO
YMHOKEHHS JJIMHBI BEKTOPOB,
YIJIbI MEXKTY HUMH,
YCTaHABJIUBATH
MEePIECHIUKYISIPHOCTh
BEKTOPOB.

AHanM3upoBaTh u
MOJIETIUPOBATH Ha  S3BIKE
reoMeTpuu peabHbIC
CUTYyalLlHH, CBSI3aHHEBIC c
(bu3nIecKuMHu BEKTOPHBIMHU
BCIMYMHAMH.

Hcnonb3oBare npu pelieHuu
3a71a4, CBSI3aHHBIX C BEKTOpaMu
B MIPOCTPAHCTBE,
IJIaHUMETPUYECKUe (akThl Hu
METO/IBI

JBrxeHus

(54)

JBrxeHus MPOCTPAHCTBA.
OroOpaxenus. JIBwkeHus u
paBeHctBo  (uryp.  OOmue
CBOMCTBa JBWXeHUH. Buael

JIBHKCHUM: napajuieIbHbIA
IIEPEHOC, LIEHTpaJIbHAas
CUMMETpHUS, 3epKajbHas
CUMMETpHUsSA, IOBOPOT BOKPYT
IPSIMOH. [Ipeo6paszoBanus

nogobus. Ilpsmas u  coepa
Ditnepa.

['eomerpuueckue 3agaud  Ha
IPUMEHEHHE JBIKEHHS

CBo6o11HO OIIEpUPOBAThH
HOHATHSMMU: oToOpakeHue
IPOCTPAHCTBA Ha ceos,
JIBYDKEHUE POCTPAHCTBA;
IIeHTpaIbHasl, oceBast "
3epKajIbHas CUMMETpHH,
napajyIeIbHbIN IIEPEHOC;

paBeHCTBO U Moj00ue Gpuryp.
Jloka3piBaTh YTBEPKIEHUS O
TOM, 4TO LIEHTpajlbHasi, OceBas
U 3epKajbHas CHMMETPHH,
napaijiebHbIN IIEPEHOC
SIBJISTFOTCS JIBI>KEHUSIMHU.
Brimonuate  mpeoOpa3oBaHus
no1oous.

OnepupoBaTh MOHSATUSIMU:
npsimast 1 cepa Ditnepa.
Pemars T€OMETPUYECKHE
3a/laud = C  UCIOJIb30BAaHUEM
JIBYKEHHH.

Hcnonws3oBate npu pelieHuu
3a/1a4 ABUKEHUS TPOCTPAHCTBA
U UX CBOMCTBA.

CpaBHHMBaATh M aHAJTU3UPOBATH
YTBEPKICHUS c LEbI0
BBISIBIICHUSI JTIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyKIeHu.

UccnenoBath  MOCTpOEHHBIE
MOJIETIH.

Hcnons3oBarh 1upoBbIe

pecypehl




11 xmacc (105 q)

HasBanue  pasnena
(TemMbl) Kypca
(KOMHMYECTBO YacoB)

OcHoBHOE coJiepKaHue

OcHOBHBIC BUABI ACATCIBbHOCTHU
yHamuxcs

AHanuTtuueckas IToBTOpEHME: KOOpAMHATbI AxTyanu3upoBatb (akThl H
TEOMETPHUS BEKTOpPa Ha IUIOCKOCTM U B METO/BI IUIAHUMETPHH,
(154) IIPOCTPAHCTBE, CKaJIsIpHOE pEJIeBaHTHBIE TEME, IIPOBOAUTH
IIPOU3BENICHUE BEKTOPOB, AQHAJIOTUH.
BBIUHCIICHUE yriaa MEXIY CBOIUTH AENUCTBUS C BEKTOpPAMU
BEKTODAMH B  IIPOCTPAHCTBE. K AQHAJOTMYHBIM JACUCTBHUAM C
YpaBHeHue IIPSIMOH, HUX KOOpAUHATAMU.
IIPOXOJALIECH Yepe3 IBE TOUKH. Bcnomuuth oInpezeieHue
YpasBHenue IIJIOCKOCTH, CKAJIIPHOTO YMHOXXEHHUS U €0
HOpMaJlb, YPaBHEHHUE IUIOCKOCTH CBOIICTBA. Boruncnsate C
B OTPE3KaAX IOMOIIBIO CKaJSIPHOTO
BexTopHoe IIPOU3BEJICHUE. YMHOXKEHUS JJIMHBl BEKTODPOB,
JInnelinble HEpPaBECHCTBA, YIJIBI MEXKIY HUMU,
JMHENHOE IPOrpaMMHUPOBaHUE YCTaHAaBIIMBAaTh
AHaIUTHYECKHUE METO/IbI pacuéra NEPIEHANKYISIPHOCTD
yria  MeXIy OpsIMBIMH U BEKTOPOB.
IIJIOCKOCTSIMU B BriBoauTh ypaBHEHUE
MHOTOTPaHHHUKAX. dopmyna IUIOCKOCTH u bopmyity
paccTostHUsL  OT  TOYKH [0 paccTosiHus OT TOYKH [0
IUIOCKOCTH B KOOPIMHATAaX. IUIOCKOCTH.
Haxoxnenue paccTosHMM  OT Pemate 3a7a4y, coyeras
TOYKU /10 TJIOCKOCTH B KyOe u KOOpAMHATHBII M BEKTOPHBIN
MIpaBWJIbHON NHUpamMuse METO/BI.
IIpoBoauTs JIOTHYECKH
KOPPEKTHBIE  JIOKa3aTeJIbHbIC
pacCcyXJIeHHs TIpU PpELICHUU
reOMETPUYECKUX  3aJad  Ha
IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.
AHanu3upoBarh u
MOJEINpPOBaTh  Ha  SI3BIKE
Tr€OMETPUH peaybHbIe
CUTYyaluH, CBSI3aHHBIE
BEKTOPAaMH M KOOpAUHATAMM.
HccnenoBats IIOCTPOEHHBIE
MOJAEIH, B TOM 4YHCIE H C
HCIIOJIb30BaHUEM anmapara
anreopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
MIPOrPaMMBlI.
3HaKOMHUTbCA C  HUCTOpUEH
pa3BUTHSI MAaTEMATHKU
IToBTOpEHME, Ceuenns MHOT'OTPaHHUKOB: Crpouts cedeHus.
00o01ieHne u CTaH/JapTHBIE MHOIOTPaHHUKH, Pemars  crepeomerpuueckue
CUCTEMATH3ALML METOJ[  CJIE0B, CTaHJApTHBIC 3aJa4d  Ha  JIOKa3aTelabCTBO

3HAHUU

MaTEMATHUYCCKHUX OTHOHIGHI/II\/'I,




(15 gacoB)

IJIOCKOCTH, [IEPECEUECHUS
NPSAMBIX U TIIOCKOCTEH
[TapajuienpHble  HpsIMBIE |

IIJIOCKOCTH: napajuJieiabHble
CEUYEHHUs, PACYET OTHOLICHUIA,
YIJIbL MEXIY

CKPEILIMBAIOIIMMUCS TPSIMBIMHU
[lepnieHauKyIsIpHBIE TpPSMbIE U
IUIOCKOCTH: CTaHAApPTHBIE Iaphbl
MEePIEeHIUKYISPHBIX MIOCKOCTEH

u IPSIMBIX, CUMMETPUU
MHOTOTPaHHUKOB, Teopema o
Tpex NEePIEHIUKYIIPAX,
BBIYNCIICHUS JUIMH B
MHOT'OI'PAHHHUKAX

IToBTOpEHME: ioniaau
MHOTOYTOJIHUKOB,  (hOPMYJIBI

JUIsL  TUlomIazied, CcooOpa)keHUs
moxoous.

IInomanm CeUeHUI
MHOTOTPaHHUKOB: IUIOIAa U
MOBEPXHOCTEW, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00HS

HaXO0XJICHUE TI'e€OMETPHYECKHUX
BEJIMYMH (mmuH, YTJIOB,
oA, 00BEMOB).
Hcnonp3oBath npu perieHuu
CTEPEOMETPUIECKUX 3aja4
IUIAaHUMEeTpUYeckue GakThl U
MCTObI.

[IpoBoauThH JIOTHYECKH
KOPpPEKTHBIE  JIOKa3aTelbHbIC
paccyXJeHHUsT TpU PpeHICHUU
CTEPEOMETPUUECKUX 3a/1a4.
CpaBHuBaTh M aHAIM3UPOBATH
PCaJIbHBIC CUTyallun u
BBISIBJISITH ~ BO3MOXKHOCTH €€
MOJCIIMPOBAHMSI  Ha  SI3BIKE
TE€OMETPHH.

MoaenupoBatb pealbHYIO
CUTyallIO Ha SA3BbIKC TCOMCTPHUUN
U UCCIIEOBAaTh IOCTPOCHHBIC
MOJEeN, B TOM 4YHCIE H C
UCIIOJIb30BaHUEM amnmapata
anreopsl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IIpOrpaMMBI  IIpH  pELICHUU
3a1ad.

O0BéM
MHOTOTPaHHHKA

(17 )

O0BéM Tena. O0bem
PSIMOYTOJIBHOTO
napajuienenumnena. 3agadd 0o
yABOCHUU KyOa, O KBaaparype
Ky0a; O TPUCEKIIUHU yTJa.

CrepeomeTpuieckue 3a/1auu,
CBSI3aHHbBIE c 00BEMOM
PSIMOYTOJTBHOTO
napasuieNenumnena.

[Tpuknanubie 3a1a4u, CBSI3aHHBIC
c BBIYUCIICHHUEM 00béMa
MPSIMOYTOJIHHOTO
napaieNenume/a.

OO0BEM npsMOi PU3MBI.
CrepeomeTpuieckue 3a/1a4u,

CBA3aHHBIE C  BBIUHCICHHUEM
00BEMOB  TpSIMOW  TPU3MBI.
[TpuknanHelie 3a1auu, CBSI3aHHbIE
¢ 00bEMOM IPSIMOM TPU3MBI.
Beruucnenue 00bEMOB Tenm ¢
TTOMOIIIBFO OIPENIENIEHHOTO
uHTerpana. OO0bEM HaKIOHHOMN
MPU3MBIL, TUPAMU/IBL.

®opmyna o0bEMa MUPAMUIBL.
OTtHo1eHne 00bEMOB MUPAMU/L C
OOIINM YTJIOM.

CBoOoaHO OIEPUPOBATH
IIOHATHUIMH: 00BEM Tea, 00bEM
PSIMOYTOJIBHOTO
napajuiesienumne/a.
dopmynupoBath OCHOBHBIE
CBOMCTBA 00BEMOB.
Jloka3piBaTh ~ Teopemy 00

o0BéMe PSIMOYTOJIBHOTO
napajulelenunena, CleICTBUA
U3 HeE.

Paspesats MHOT'OI'PAHHUKH,
NEPEKJIaJbIBATH YACTH.

Pemate  crepeomerpuueckue

3a71a4H, CBsI3aHHBIE c
BBEIUMCIIEHUEM 00Béma
MPSIMOYTOJIBHOTO

mapajiiejacnuineaa, mpu3Mabl.
CpaBHI/IBaTB U aHaJIM3UpOBaATb

YTBEPKIACHUS c LEJIBIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyKIeHH.

AHanmM3upoBaTh u

MOJCIIMPOBATH Ha SA3BIKC

TeOMETPHH peanbHbIe
CHUTYallHH, CBSI3aHHbBIE c
00BEMOM PSIMOYTOJIBHOTO




CrepeomeTrpuueckue 3a/1auu,
CBSI3aHHBIC c o0bEMaMu
HAKJIOHHOH MPU3MBI, ITUPAMUJIBL.
[TpuknamHeie 3aadd MO TEME
«O0BEMBI TEIl», CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI,

MUPAMHU/IBI.
[Tpumenenue 00BEMOB.
Boluucinenune pacctosHus 10
IJIOCKOCTH

napajuleJienunena, IIPU3MBI,
MMAPAMU/IBI.

HccnenoBath IIOCTPOEHHBIE
MOJEIM, B TOM UYHCIE U C
HCII0JIb30BaHUEM anrnapara
anreopsol.

BriBouth OCHOBHYIO

UHTETPAIbHYIO  (HOpMYITy IS
BBIUHCIICHHUS 00BEMOB TeJI.
Jloka3piBaTh ~ Teopemy 00
00bEME HAKIIOHHOM MPHU3MBI Ha
pUMepe TPEYroJIbHON MPU3MBI
Y JJIs TPOU3BOJIBHON IPU3MBL.

Jloka3piBaTh ~ TeopeMy: 00
00Béme HUPaMUJIBL,
(bopMyIMpoBaTh CIEICTBHA W3
Hee: 00BEM yCeu€HHOI
UPAMHJIBL. BreiBouTH
dopMmyny  Ans  BBIYHCICHUS

00bEMOB yCEUEHHOM MUPAMU/IBI

Tena BpAILLICHHUS.
Chdepa u  map.
KomMOuHnanus Tell
BpallleHus u
MHOTOTPaHHUKOB

(24 )

Hunuuapuyueckas MOBEPXHOCTb,
oOpa3yromnuye IIMHIPUYECKON
MTOBEPXHOCTH.

Hunuugp. Ilpsmoit  kpyrosoit

HWIAHJIP. [Tnomans
MOBEPXHOCTH IIMIIMHPA.

Konnueckas IIOBEPXHOCTb,
oOpa3yroriue KOHUYECKON
noBepxHoctu. Konyc. Ceuenue
KOHYycCa IUIOCKOCTBIO,
napasieabHON MJIOCKOCTH

OCHOBAaHUSA. YCEUEHHBI KOHYC.
N3o6paxenue KOHYCOB u
YCEUEHHBIX KOHYCOB.

[Tnomanb O0KOBOI MOBEPXHOCTH
Y IIOJIHOYM ITOBEPXHOCTU KOHYCA.
CrepeoMerpuueckue 3ajadd Ha
JTIOKA3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOECHUEM CEYEHUU
LWIMH]Ipa, KOHYCA.

[TpuknanHelie 3a1auu, CBSI3aHHbIE
C IWIUHIPOM

Cdepa u map.

[lepeceuenne cheprl u mapa c
mwiockocTero. Kacanue mapa u
cheprl MIOCKOCTRIO. Bumg wu
u300pakeHue mapa.

VYpaBuenne cdeprr. [lmomanp
cdepsl U e€ yacTei.

CummeTpus cdepsl 1 mapa.
CrepeoMeTpuueckue 3ajadd Ha
JTIOKA3aTeNbCTBO U BBIYUCIICHUE,

CB006o1HO OIIEpUPOBATh
HOHATUAMM:  LWIMHIpUYECKas
IIOBEPXHOCTH, LVIAHP.
N3ydath crnocoObl MOJy4YEHUS
UJIMHIPUYECKON
HOBEPXHOCTH, LIMJIMH/IPA.
N300paxkaTh LWIMHIAP U €ro
CEUEHMsI MIIOCKOCTBHIO.

CBo6os1HO OIIepUPOBAThH
HOHSATHAMMU: KOHMYeCKast
MTOBEPXHOCTb, KOHYC,
yCceu€HHbIM KOHyC. M3yyarh
CIOCOObI MOJIy4EHHUS
KOHUYECKON MIOBEPXHOCTH,
KOHYyca.

N300paxkaTh KOHyC U  €ro
CeueHus IUIOCKOCTBIO,

NpOXOISIIe dYepe3 OocCb, U
INIOCKOCTBIO,
MEPIEHIUKYIISIPHON K OCH.
BeiBogute  popmynsl  ans
BBIYMCJICHUS OOKOBOI U IMOJTHOM
IIOBEPXHOCTEN TEJI BPALLICHUS.
Pemate  crepeomerpuueckue
3aJ]aud, CBS3aHHBIC C TelaMHU
BpAILICHUS, HaXO0XJICHHEM
mIon@aad OOKOBOM M IIOJHOM
MMOBEPXHOCTH, MIOCTPOEHUEM
CEUYCHMH.

Hcnone3oBare mpu  pemieHUun
3aja4 MJIAHUMETPUYECKHUE
(haKThI 1 METOJIBI.




CBsI3aHHBIE CO cepoil u mapom,
MOCTPOEHWEM  HUX  CEUYEHUU
IJIOCKOCTBIO.

[Tpuxnanueie 3a1a4u, CBI3aHHbIE
co chepoii u mapom.
[ToBTOpEeHHE: OKpPYKHOCTH Ha

IIJIOCKOCTH, BBIUHUCJICHUA B
OKPY>KHOCTH, CTaHJIaPTHBIC
moa00ust

Pasnmuunble KOMOMHAIMKA — TEI
BpallleHUsI 1 MHOTOTPAHHHUKOB.
Bamaun mno TeMe «Tema wm
MOBEPXHOCTH BPAILCHHUSD

CpaBHUBaTh M aHAIM3UPOBATH

YTBEPXKICHUS c LEbIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccykIeHUM.
AHanmM3upoBaTh u
MOJIEIMPOBaTh  HAa  SI3bIKE
r€OMETpPUHU peanbHbIe
CUTYyalluH, CBSI3aHHbIE c
KOHYCOM M LIWJIMHJPOM.
HccnenoBats IIOCTPOEHHBIE
MOJEIM, B TOM UYHCIE U C
HCII0JIb30BaHUEM anmapara
anreopsl
AxTyanu3upoBatb  (akTel H
METO/1bI IJIAHUMETPHH,

peneBaHTHBIE TeME, TTPOBOIUTH
AQHAJIOTUHU.

CBo06oiHO OTIepUPOBATH
noHsTUsIMUA: cdepa U 1map,
HEHTP, paauyc, TuameTp cepbl

¥ 1apa.
Hccnenosathb B3aMMHOE
pacIoynoxeHue cdepsl u
IUIOCKOCTH.

@OopMyIMpPOBATH OIPEICIICHHUE

KacaTeJIbHOM  IUIOCKOCTH K
chepe.

Jloka3pIBaTh TEOPEMBI 0
CBOMCTBE 51 MIpU3HAKE

KacaTeJIbHON MIIOCKOCTH.
BoiBoguts  dopmyny  ans
BBIYMCIICHUS TIIOUIau C]epsl
yepe3 paauyc chepsl.

Pematp  crepeomerpuyeckue
3aj1a4u, CBSI3aHHbIE cO chepoit u
Iapom, HaXO0XK/ICHHUEM

momanu cepsl U e€ yacTew,
MOCTPOCHUEM CeueHul cepsl u
mrapa.

AHanM3upoBaThH u
MOJEJINPOBATh Ha  SI3BIKE
reOMETpUU peanbHbIe
CUTYaIllH, CBSI3aHHBIC C IAPOM
u cdepoit.

Pemate mpocteie 3agaum, B
KOTOPBIX burypupyot
KOMOWHAIMKM TEJl BpaIleHUs U
MHOTOTPaHHUKOB.

Hcnonws3oBare mpu pemieHun
3aJa4, CBSA3aHHbIX co cepoit u




1apom, IUIAHUMETPUYECKUE
(haKThI 1 METO/IBI.

Pemwate  crepeomerpuueckue
3a/1aud, CBSI3aHHBIE C TEIaMHU
BpAILICHUS, IIOCTPOEHUEM
CEYEHMI Ten BpallleHHs, C
KOMOMHAIMSIMEA TEJI BpAIICHUS
Y MHOTOI'PaHHHKOB.
[IpoBoauTh JIOTUYECKHU
KOPPEKTHbIE  J0Ka3aTeJbHbIE
pacCyXIeHHs TpU PELICHUU

T€OMETPUUYECKHUX 3a7ad4,
CBA3aHHBIX C
NEePIEHANKYISIPHOCTBIO
TJIOCKOCTEH.

AHaIM3UpoOBaTh u
MOJIETTUPOBATh Ha SI3BIKE
FCOMeTpI/II/I peaJ'IBHI)IC
CUTYyalluH, CBsI3aHHBIE c
MHOFOFpaHHI/IKaMI/I.
Hccnenosats MTOCTPOEHHBIE
MOJICIK, B TOM 4YHCIIE H C
HCIOJIL30BAHHEM amnmapara

aJreOphl.




ITnomanu
HOBEPXHOCTH u
00BEMBI KPYTJIBIX TEN

(9 4)

O0bém munmuuapa. Teopema 00
00BbEME MPSMOTO UITUHIPA.
[Tmomaau OOKOBOM U IOJIHOM
MOBEPXHOCTH IUJIUHIPA.
Brrunciienne 00bEMOB Tea €
IMOMOIIIBIO onpenenéHHOro
uHTerpana. O6sEM Konyca.
[Imomann OOKOBOM H IIOJIHOM
MOBEPXHOCTH KOHYCA.
CrepeoMeTpriecKue 3aJa4H,
CBSI3aHHBIC C  BBIYHMCIICHHEM
00BEMOB IMIIMHIpa, KOHYCA.
IIpukimagueie 3amadu 1O TeMe

«O0BEMBI u IUIOILAH
ITIOBEPXHOCTEH TeJ.
O6béM mapa U  LIAPOBOTO

cekropa. Teopema 00 o00BEME
mapa. [Inomans chepsr.
CrepeoMeTpriecKre 3a7a4H,
CBSI3aHHBIC C  BBIYMCICHHUEM
00béMOB  mmapa,  IIapOBOTO
CETMEHTA, IapOBOT0 CEKTOPA.
[Ipuknagupie 3aiadu MO TEMe
«O0BEMBI TEII», CBI3aHHBIE C
00bEMOM 1Iapa M IUIOMIAIBIO
cdepsl.

COOTHOIICHUS MEXTY
IJIOMIAASIMA  TIOBEPXHOCTEH U
00bEMaMH MOTOOHBIX TEII.
[TogoOHEBIE TENa B TPOCTPAHCTBE.

H3meHeHne o0béMa pu
moxoouu.

CrepeomeTrpuueckue 3aJauu,
CBSI3aHHBIE C  BBIYHUCICHUEM

00BLEMOB Tell W INIOLIAAEH

MMOBEPXHOCTEN

CBobonHO OIIEepPUPOBATH
MOHATHSIMM: 00BEéM  Tena,
IUTIOIIA b TOBEPXHOCTH.
dopmynupoBaTh OCHOBHBIC
CBOMCTBa 0OBEMOB.
Jloka3piBaTh ~ TEOpEeMBL: 00
o0BéMe THHIpa; 00 00BEME
KOHyca. BwiBoauth opmyisl

VIS BBIUHCIIEHUS 00Béma
YCEYEHHOTO KOHYCA.
HccnenoBats IIOCTPOEHHBIE
MOJICNId, B TOM 4YHCIE H C
HCIOJIb30BaHUEM amnmapara
anreopsol.

3HaTh BO3MOXKHOCTH pELLIEHUs
3a/1a4 Ha OCTPOCHUE LIUPKYJIEM
A JUHEHUKOM, O KIIACCHYECKUX
Hepa3pelInMbIX 3aa4ax.
CBo06oiHO OTIepUPOBATH
MOHSTUSIMH: IIIAPOBOM CETMEHT,
IapoBOM  CJIOM,  IIapOBOM
CEKTOp, OCHOBAHHE M BBICOTA
CErMEeHTa, OCHOBAaHUE M BHICOTA
[IapPOBOTO CJOS.

BeiBogute  popmynsl  ans
HAXOXICHUS 00BEMOB
IIAPOBOT'O CETMEHTA, IIaPOBOTO
CEKTOpa, IIomaau chepsl.
Jloka3piBaTh ~ Teopemy 00
00BéMe mmapa.

Pemarr  crepeoMerpuueckue
3a/1a4M, CBA3aHHBIE C 0OBLEMOM
mrapa, I[IApOBOTO  CETMEHTa,
IapOBOT0 CEKTOpa, IUIONIAIbI0

cdepsl.

Cp ABHUBATh W aHAJIIM3WPOBATH
YTBEPIKICHHSI c IETIbIO
BBISIBJICHUS JIOTUYCCKHN

KOPPEKTHBIX M HEKOPPEKTHBIX
paccyKIeHU.

AHaHI/I3I/IpOBaTB n
MOJCIINPOBATH Ha SI3BIKE
TeoMCTpHUU PCaJIBbHBIC
CUTyalluHu, CBs3aHHBIC C

00bEMOM  ImIapa, IIAPOBOTO
CErMEHTa, IApOBOT0 CErMEHTa,
IUIOIIAbI0 cephl.

CBob6osiHO OTIepUPOBAThH
MOHATHEM: TOJOOHBIE Tela B
IPOCTPAHCTBE.




Brruncigte 00BEMBI TEI C
TIIOMOIIBIO OIPEIETIEHHOTO
HHTErpaJia.

Pemate  crepeomeTpuueckue
3aJ1a4M, CBSI3aHHBIC v
COOTHOIICHUSAMH MEXKY
IJIOIIAJAMM TIOBEPXHOCTEN U
00BEMaMU ITOTOOHBIX TE.
[IpoBoauTh JIOTUYECKHU
KOPPEKTHBIE  JIOKAa3aTeJIbHbIC
paccyXJieHusT TpU PEUICHUU
reOMETPUUYECKUX 3aj1ad4,
CBSI3aHHBIX C  BBIYHMCJICHHCM
00BEMOB TeJI C HOMOIIBIO

OITPENIEIIEHHOTO HWHTErpana,
HaXOXXJEHUEM  COOTHOILECHUS
MCKOY iomaiasaMun

MOBEpPXHOCTEH U  00BEMaMu
IMOAOOHBIX TEIL.

AHanu3upoBarb u
MOAEIMPOBaTh  Ha  S3BIKE
TeOMETPHH peanbHbIE
CHUTYaIIH, CBSI3aHHBIC c

o0béMaMH M TOBEPXHOCTAMU
TeN, Ha JOKa3aTelbCTBO M Ha
HAXOXXICHUE TE€OMETPHUYECKUX
BEJINYUH




IToBTOpEHME,
000011IEHNE
CHCTEMAaTHU3alIH
3HAHUMN

(25 u)

Ob6o6maroree MIOBTOpEHUE
MOHATUM W  METOJOB Kypca
reometpun  10-11  kmaccos,
CUCTeMaTH3allMs 3HAaHUH.
Hcropus pa3sBUTHUSA
CTEpPEOMETPUN KaK HAyKHM H e&
pOJIb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTHI

Pemate  crepeomerpuueckue
3aJa4d  Ha  JIOKa3aTelabCTBO
MAaT€MaTHUYECKUX OTHOLICHUH,
HaXO0XJIECHUE T'E€OMETPUYECKHUX
BEJINYUH (nmuH, YIJIOB,
iomasaei, oobEMOB).
Hcnons3oBare mpu  peLicHUU
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETpUYecKue (akThl |
METOJBI.

[IpoBoauTh JIOTUYECKHU
KOPDPEKTHBIE  JI0Ka3aTebHbIE
pacCyXJIeHHsl IIpU pELICHUU
CTEPEOMETPUYECKUX u
IJIAHUMETPUYECKUX 3a4a4.
CpaBHUBaTh M aHAIM3UPOBATH
peanbHbIe CUTyalluu u
BBIABJISIT  BO3MOXKHOCTb €€
MOJEIMPOBAaHUS  Ha  SI3BIKE
T€OMETPHH.

MonenupoBaTh pealbHy10
CUTYAIUIO HA SI3bIKE T€OMETPHUU
U UCCIIENOBAaTh IIOCTPOCHHBIE
MOJEIN, B TOM UYHCIE H C
MCII0JIb30BAaHUEM anrmapara
anreopsl.

Hcnonp30BaTh KOMIIBIOTEPHBIE
MpOrpaMMbl  TpU  pEIICHUU
3a1a4.

[lonyuaTe mnpencraBieHHe O
r€OMETPUH KaK 0
pa3BHUBAKOLIEHCS HayKe,
UCCIEAYIOIIEH  OKPY’KAIOILMMA
MHp, CBSI3AHHOW C peajbHbIMHU

00BbEKTaMU, IIOMOTaroei
pelInTh peajabHbIe KU3HCHHbBIC
CUTyaluu 0 ponu
CTEpPEOMETPUH B Ppa3BUTUU

COBpPCMCHHBIX HHXKCHCPHBIX H
KOMITBIOTCPHBIX TEXHOJIOT Uit




PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
Lenu n3yueHust yaueOHOTo Kypca
VYuebublil kypc «BepoATHOCTP M CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS SIBJISIETCS NPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOnE€HHOro YypoBHS OCHOBHOW ImKoibl. Kype
npegHasHaueH A GOpMHPOBAHUSA y O0yYarOIUXCsS CTaTUCTUYECKON KyJbTYpbl U MOHUMAaHMS POJIU
TEOPUH BEPOSITHOCTEH KaK MAaTeMaTHYECKOTO WHCTPYMEHTA JJIsl M3y4YeHHs CIIydailHBIX COOBITHIA,
BEIMYMH U mpoueccoB. [Ipu u3ydeHun Kypca oOoramaroTcs MpeiCcTaBIEHUs YJalluxcs O MeTojax
UCCIICIOBAaHMSI M3MEHYMBOTO MHpa, pa3BUBACTCS [OHMMAaHHE 3HAYMMOCTH U OOIIHOCTH
MaTEMaTHYECKUX METOJIOB ITO3HAHUS KaK HEOTHEMIIEMOM 4aCTH COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHHUS.
Copepxanne Kypca HalpaBJIeHO HA 3aKPEIUVICHUE 3HAHUM, IOJyYEHHBIX IIPU U3YYCHUH Kypca OCHOBHOMI
LIKOJIBI M HAa Pa3BUTHE NPEICTABICHUN O CIy4YalHBIX BEJIMYMHAX U B3aUMOCBA3AX MEXKIy HUMHU Ha
BAXXHBIX IIPUMEpaxX, CHOKETbl KOTOPBIX IIOYEPIHYTBI M3 OKpYyXKarolero mupa. B pesynbrare y
o0yyaromuxcs JOHKHO CPOPMHUPOBATHCS NPEACTABICHHE O HauOojIee yMOTPEOMTENbHBIX M OOIMIMX
MaTeMaTHYECKUX MOJEISAX, UCIOIb3yEMbIX Ul OIMCAHUS aHTPOIIOMETPUUECKUX U IeMOrpaduyeckux
BEJIMYMH, TOTPEITHOCTEH B pPA3JIMYHBIE pOJa W3MEPEHUsX, UIMTEIHHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTUK MacCOBBIX SIBJICHUI U MPOLIECCOB B o01IecTBE. YUeOHbIH Kypc
ABIISIETCA 0A30H JJIs1 OCBOGHUS BEPOATHOCTHO-CTATUCTHYECKUX METOA0B, HEOOXOIMMBIX CIIEUAIACTaM
HE TOJBKO MHYKEHEPHBIX CHELHUAJIBHOCTEH, HO TAaK)KE COLMAIBbHBIX U IICUXOJIOTMUECKUX, ITOCKOJIBKY
COBpPEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAYUTEIBHOW MEpe MCIOJB3YIOT anmnapaT aHaiau3a OOJBIINX
naHHbIX. [leHTpanbHyr0 dYacTb Kypca 3aHuMaeT oOOCYXJAEHHE 3aKOHAa OOJbIIMX YHCel —
(byHIaMEHTAIBHOTO 3aKOHA MPUPOJIBI, UMEIOIIETO MaTEMATHIECKYIO (hOpMAaTTU3aIHIo.
B cooTBeTcTBUM € yKa3aHHBIMH LIEISIMU B CTPYKType y4eOHOro Kypca «BeposTHOCTh U CTaTUCTHKa»
CpeHel HIKOoJIbI Ha YTy 0JIEHHOM YPOBHE BbIJIEIIEHBI OCHOBHBIE COJIepKaTeIbHble IMHUU: «CiryyaliHble
COOBITHS U BEPOSTHOCTH» U «CilydaiiHble BEIMYUHBI U 3aKOH OOJIBIINX YHUCEID.
[ToMrMO OCHOBHBIX JMHHHA B KypC BKJIIOYCHBI JJIEMEHTHI TEOPHH TpadoB M TEOPUH MHOMKECTB,
HE0O0XO/AUMBIE JJIsi IOJHOLIEHHOTO OCBOEHHUS Marepuana JaHHOTO Y4eOHOro Kypca M CMEXKHBIX
MaTeMaTHYeCKUX YUYEOHBIX KYpPCOB.
Conepxxanne nuHuU «CryyaiiHble COOBITHS M BEPOSTHOCTU» CIYXKMT OCHOBOM A1 (POPMHPOBAHUS
MPEJICTABICHUN O PACHPEICIICHUN BEPOSTHOCTEN MEXAY 3HAYEHUSIMU CIYyYalHBIX BEJIMYHMH. BaxkHyr0o
4acTh B ITOH COJIEp)KATEIbHOM JIMHUM 3aHUMAeT H3y4Ye€HHE TeOMETPUYECKOro M OMHOMHAILHOIO
pacupeneneHnid 1 3HAKOMCTBO C MX HENPEPBIBHBIMM aHAJIOTaMU — I10KA3aTEIbHBIM U HOPMAJIbHBIM
pacrpeneieHusIMy.
TeMbl, CBS3aHHBIE ¢ HENPEPBIBHBIMU CIyYalHBIMUA BEIMYMHAMHU WU PACIPEACICHUSIMH, aKLIEHTUPYIOT
BHMMAaHHUE IIKOJIBbHUKOB HA ONUCAHUUA U HU3YYEHUU CIIyYalHBIX SBICHUH C MOMOIIBIO HEIPEPBIBHBIX
¢ynkuii. OCHOBHOE BHUMAaHUE yJIEsIeTCs T0Ka3aTeIbHOMY M HOPMAJIbHOMY PAacIipeieICHUSIM.
B kypce npenycmaTpuBaeTcss 0O3HaAKOMUTEIIBHOE U3YUYEHHUE CBA3U MEXKIY CIy4alHbIMU BEIMYMHAMU U
ONMCaHUE ITOM CBSA3M C MOMOIIbIO KO3(PPHUIMEHTa KOPPEISIUU U €ro BhIOOPOYHOIO aHajora. JTu
3JIEMEHTBI COAECPKAHUA Pa3BUBAIOT TeMY «/luarpaMMsl pacceMBaHUsD», U3YYEHHYIO B OCHOBHOM ILIKOIIE,
1 BO MHOT'OM OIHMPAIOTCS HA CBEJIEHUS U3 KyPCOB aJIreOpbl U TEOMETPHUH.
Emé oauH osmeMeHT coaep:KaHus, KOTOPBIM IIpe/ularaeTcs Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCJIEI0BATENBHOCTh CIYYalHBIX HE3aBHUCUMBIX COOBITHM, HACTYMalomUX B E€JUHHUILY BPEMEHH.
O3HakoMJICHHE C paclipe/ieIeHUeM BEpOSTHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCHUT Pa3BUBAIOIIUI
XapakTep M SIBISETCA aKTyaJbHbIM JJs OyAylmuX aOUTypHEHTOB, IOCTYIMAIOIUX Ha ydeOHbIe
CMELUANBbHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAyKaMH, IICUX0JIOTHEN U yIpaBIeHUEM.

Mecto Kypca B yueOHOM IU1aHe

B VYuebGHoM miaHe Ha u3ydyeHue ydeOHOro kypca «BeposTHOCTb M CTaTHCTHKa» Ha YriyOJEHHOM
yYpOBHE OTBOJIUTCS | yueOHBIH yac B HEAETIO B TEUECHHE KaXJI0ro roja o0ydeHus, Bcero 70 yueOHbIX
9acoB.



[Inanupyemple mpeaMeTHBIE pe3yabTaThl OCBOCHHS IIpmmepHOi pabodeld mporpammbl (MO0 ToJaaM
oOydeHus)
OcBoenne yueObHOro Kypca «BeposTHOCTh M CTaTUCTHKa» HAa YPOBHE CpeHEro oouero oOpa3oBaHus
JOJDKHO 00ecieuynBaTh JOCTHXKEHUE CIETYIOINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
10 kiace
CB000IHO OTEepUpOBaTh NOHATHAMHU: Tpad, MIOCKui rpad, CBA3HBIN rpad, nyTh B rpade, 1enb, MUK,
JIEPEBO, CTEIIEHDb BEPILIUHBI, IEPEBO CIIy4allHOTO 3KCIIEPUMEHTA.
CB00OOHO oOMEepUpPOBaTh MOHATUSMH: CIy4YalHBIA HKCIEPHUMEHT (OMBIT), Cly4ailHoe coObITHE,
3JIEMEHTApHOE CllydyallHOE€ CcOObITHE (JIEMEHTapHbII HCXOJ) CIIy4ailHOIO OIbITa; HaXOAUTh
BEPOSITHOCTH COOBITHI B OIBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Haxonute ¥ QopMmynupoBaTh COOBITHS: INE€pecedeHue, OObeAMHEHUE JaHHBIX COOBITHH, COOBITHE,
IIPOTUBOIOJIOKHOE JAaHHOMY; MCIOJIb30BaTh JIuarpamMmbl OWjepa, KOOPAMHATHYIO MPAMYIO MAJs
peleHust 3a/1a4; M0JIb30BaThCs (OPMYJION CI0XKEHUS BEPOSTHOCTEH JUIsl BEPOSTHOCTEH ABYX M Tpex
CIIy9aifHbIX COOBITHIA.
OnepupoBaTh NOHATHSIMU: YCIIOBHAsI BEPOSITHOCTh, YMHOXKEHUE BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS,
JIEpEBO  CIIy4allHOrO SKCIIEpUMEHTA; HAXOAUTh BEPOSTHOCTU COOBITMII C MOMOUIbIO IpaBHJIa
YMHOXXEHUS, JepeBa CIy4yailHOro OIbITa, UCIOJIb30BaTh (POPMYIy IMOJHOH BEPOATHOCTH, (OpMYIy
Baiieca mpu pemieHnn 3agad; ONpeAessITh HE3aBHCUMOCTh COOBITHH 1O (popMyiie M IO OpraHM3aluu
CIIy4aliHOTO 3KCIIEPUMEHTA.
[TpuMeHsTH W3y4YCHHBIE KOMOMHATOpHBIE (OPMYJIBI [UIS TIEPEUUCICHHS DJIEMEHTOB MHOXKECTB,
3JIEMEHTAPHbBIX COOBITUH CIy4allHOro OMbITA, PELICHUs 3aa4 110 TEOPUU BEPOSITHOCTEH.
CB00OO/IHO OMEpHPOBATH MOHATHIMU: OWHAPHBIA CITyYailHBINH OMBIT (MCIBITAHUE), YCIEX W Heyaya,
HE3aBUCHMBbIEC UCIBITAHUSA, CEPUsl UCTIBITAHUN; HAXOAUTh BEPOSITHOCTU COOBITHIA: B CEPUM MCIIBITAHUMN
710 TIEPBOTO YCIIEXa; B CEpUU UCHbITaHUN bepHyJuiM; B ombITe, CBA3aHHOM CO CIly4allHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH.
CB000/IHO OTIEPHPOBATH MOHATUAMU: CIydaiiHasi BEIMUMNHA, pacIpeeiICHIE BEPOITHOCTEH, AuarpaMmma
pacripeniesnieHus, OMHapHasl cilydaiiHasi BeIMUMHA, FeOMETPUUECKOe, OMHOMHAJIbHOE pacrpeieieHue.
11 kiace
OnepupoBaTh NMOHATHAMH: COBMECTHOE pPaCIpEIENICHUE ABYX CIIyYallHBIX BEIMYWH; HCIIOJIb30BaTh
Ta0JIMIly COBMECTHOIO paCHpE/eNIeHUs] JIBYX CIIy4alHbIX BEJIMYUH IS BBIACIEHHUS pPacHpeleleHUs
Ka)KJOW BEJIMYMHBI, ONPEEIICHUS] HE3aBUCUMOCTH CIIy4YaiiHbIX BEJINYMH.
CB0oOOJHO  omepupoBaTh IMOHSATHEM  MATEMAaTUYECKOTO  OXUAAHMS  CIy4yallHOM  BEJIMYMHBI
(pacnpenenenus); IPUMEHATh CBOMCTBA MATEMaTUYECKOTO OKUAHUS NIPU PELICHUH 3a/1a4; BIYUCIIATD
MaTeMaTHYeCKOe OXKUAaHNEe OMHOMUAIBLHOTO U TEOMETPUUYECKOTO pacpeIeIeHUN.
CB00O/IHO omepupoBaTh MOHATUAMU: AUCHEPCHUS, CTAHAAPTHOE OTKJIOHEHHE CITydyailHON BEJIMYMHBI,
MPUMEHSTh CBOWCTBA AMCIIEPCUHU CIIy4allHON BEJWYUHBI (paclpeneseHus) MpU pPELIeHUH 33a7ad;
BBIUUCIIATh JHUCIEPCUI0O M CTAaHAAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U OMHOMMAIBHOTO
pacrnpeeneHuil.
Bbruucnare BBHIOOpOYHBIE XapaKTEPUCTHUKU IO JAaHHOW BBHIOOPDKE M OLEHHMBATh XapaKTEPUCTUKU
reHepalbHON COBOKYITHOCTH JaHHBIX 1O BBIOOPOUYHBIM XapakTepucTukaM. OneHUBaTh BEPOSTHOCTU
COOBITUM W TpPOBEPATh NPOCTEUIIME CTATUCTUYECKHE THUIOTE3bl, MOJb3YysICh HU3yUYECHHBIMU
pacnpeieieHusIMU.

Copepxanne yaeOHOT0 Kypca (1o rojiaM o0yueHus)
10 kiace
I'pad, cBs3ublit rpad, nmytu B rpade: nukisl U nend. CreneHs (BaJIGHTHOCTh) BepIIuHBL. ['padsl Ha
IIJIOCKOCTH. /lepeBps.
CryvaiiHble SKCIEPUMEHTHI (ONBITHI) M CIy4ailHble COOBITHS. DJeMEHTapHble COOBITHS (MCXOJIBI).
BepositHOCTB ciyuaiiHoro coObiTHsl. BM30cTh 4acTOTh 1 BEPOSITHOCTH cOObITHI. CiyyaiiHble OIBITHI C
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU.
Omnepanuu HaJ COOBITHSMH: NEepeceyeHre, 00beIMHEHNE, TPOTUBOMOIOKHbIE COObITUS. JlnarpaMmbl
Oiinepa. opmyia ClIOXKEHUs BEPOSATHOCTEMH.



VYcinoBHas BEpOSITHOCTh. Y MHOKEHHE BepoATHOCTEH. JlepeBo ciydaitHoro skcnepuMmenta. dopmyna
nosHo# BepositHocTu. Dopmyna Baiieca. HezaBucumbie cOOBITHS.

bunapuplii cnydaiiHBIA ONBIT (MCHBITaHUE), ycneX M Heyaada. HesaBucumple ucnbiTanus. Cepust
HE3aBUCHMBIX HCHBITAaHWH 110 mepBoro ycmexa. IlepecraHoBku u QaxTopuan. Yuciao coueTaHui.
Tpeyronsuuk Ilackansa. ®opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHUM bepHyinu. CitydaliHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.
Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHocTed. Jlmarpamma pactpenenenus. Onepanuu Haja
Clly4yalHbIMM BelIMYMHAMU. buHapHas cilydaiiHas BenuduHa. [Ipumepsl pacnpeneneHuil, B TOM YUCIIE
reoMeTpUyYecKoe U OMHOMHUAIBHOE.

11 kiace

CoBMecTHOE pacrpeiesieHue IBYyX ClydaHbIX BennunH. HezaBucumblie ciiyyaiiHble BEJIMUUHBI.
Martemaruueckoe OXUJaHHE CIIydalHOM BenuuuHbl (pacnpenenenus). [lpumepsl npuMeHeHuUs
MaTEMaTHYECKOTO OXHUIaHWs (CTpaxOBaHHE, JOTEpes). MareMaTHdecKoe OXKHuIaHue OWHapHOU
CIIy4yallHOM BeJW4YuHbl. MaTeMaTuyeckoe OXKUJAaHUE CYMMBbl CIIy4alHbIX BEJIMYMH. MaTemaTudeckoe
O’KHJIaHUE TEOMETPUUECKOT0 U OMHOMHUAIBLHOTO PACTIPEICIICHH.

Jlucniepcus U cTaHAapTHOE OTKJIOHEHUE CIIy4YailHON BeJIMUrHBI (pacnpenenenus). Jucnepcust OuHapHOU
CIIy4alHOM BEJIMYMHBI. MaTeMaTH4eCcKOoe 0KHUIaHUE TPOU3BEICHUS U TUCIIEPCHS] CyMMBbI HE3aBUCHMBIX
CIly4aliHbIX BeNWYMH. Jlucmepcus M CTaHIApPTHOE OTKJIOHEHHE OMHOMHAIBHOTO paclpeiesieHHUs.
Jlucniepcus ¥ CTaHAAPTHOE OTKJIOHEHHE FEOMETPUYECKOIO PaCIIPENCIICHUs.

HepaBenctBo YeObiméBa. Teopema YeObrméBa. Teopema bepuymin. 3akoH OOJBIIMX YHCEIL.
Bribopounsii mMeron wuccnenoBanuii. Breibopounsie xapakrtepucTuku. OIEHHBAaHHE BEPOATHOCTH
COOBITUA TIO BBIOOPOUHBIM JaHHBIM. [IpoBepka MPOCTEUIINX THUIIOTE3 C IMOMOIIBI0 H3YyUEHHBIX
pacrpeieseHHi.

HenpepsiBHble citydaiinbie BennuuHbl. [IpuMepsl. @yHKIUS IIIOTHOCTH BEPOSITHOCTU PACIIPEICIICHHUS.
PaBHOMepHOE pacripenenseHrMe U €ro CBOMCTBA. 3ajaud, MOPUBOJALIME K IIOKa3aTEIbHOMY
pacnpeneneHno. 3adadd, MPUBOASIIME K HOPMAIbHOMY pacnpeneneHuto. OyHKUUS IIOTHOCTH
BEPOATHOCTH IIOKA3aTEIbHOIO paclpeneiaeHus, (QyHKIUS IUIOTHOCTH BEPOATHOCTH HOPMaJIbHOIO
pacnpenenenus. OyHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIIPEIEICHUS.
[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITMH. 3ajjaud, NMPUBOJAIIUE K paclpeaeseHUI0
Ilyaccona.

KoBapuanuss nByx cioyudailHeix BenunuuH. Koapduuument nunelHoil koppensiuu. CoBMecTHbIE
HaOII0ACHUS JBYX BENWYMH. BbIOOpOUHBIH KOAQPUIMEHT Koppeasiiuuu. Paznuuue mMexay JTUHEHHON
CBA3BIO M IPUYMHHO-CIICCTBEHHOM CBA3BI0. JIMHENHas perpeccus, MeTol HAMMEHbIINX KBAJPATOB.

Temarnueckoe niaHupoBaHue y4eOHOro Kypca (1o rogam o0ydeHusl)
10 xmacc (35 4)

HazBanue pa3aciia

(Temsr) OcHOBHBIE BUJIbI
OcHOBHOE coJiepKaHue

(KomHMuecTBO JEeSITeTbHOCTH 00yYaIOIIUXCsI
4acoB)
DNeMeHTHl TEeOpuHu I'pad, CBSI3HBIN rpag, [TpencraBiasTh OOBEKTHI U CBSI3U
rpadoB MpEJCTaBICHHE  3a/laud c MEXy HIMH C TIOMOIIBIO rpada,
(3u) nomoipto  rpada.  CreneHp HaXOJUTh IIyTH MEXIy
(BasieHTHOCTH) BepiiuHBL. [lyTh BepIIMHaMU Trpada.
B rpade. Llenu u uukisl. I'pads Beiiensate B rTpade uenu u
Ha MJIOCKOCTH. Hepeo LUKJIBI.
ClTy4aifHOTO 3KCIIepUMEHTa CTpouTh €peBO IO ONUCAHHIO
CIy4ailHOTO OMbITa, ONHCHIBAThH
cilydaiiHble COOBITUS B

TEpPMHUHAX JIepeBa.




Pemare 3amaum ¢ IIOMOIIBIO

rpadoB

Cnyuaiinbie Crnyuaiinble SKCIIEPUMEHTBI Beiaensats u OIIUCHIBATH

OIIBITHI, CIIy4alHbIC (ombITHI) M ciy4aiHble COOBITHS. Clly4aiHble COOBITUS B

COOBITHS 51 DnemMeHTapHbIe COOBITHS CIIy4allHOM OIIBITE.

BEPOATHOCTH (ucxonpl). BepostHocTh DopMyIupOBaTh yCIIOBUS

COOBITHIA CIIy4alHOTO COOBITHSL. IIPOBEICHUS CIIy4aiiHOT'O OIIbITA.

(3 9) BepositHoCcTH COOBITHI B Haxonutp BEPOSITHOCTH
ONBITaX € PaBHOBO3MOKHBIMU COOBITHI B OIBITaX c
JIEMEHTAPHBIMU COOBITUAMU PaBHOBO3MOXHBIMU

JIEMEHTapPHBIMU UCXO0JIaMHU

Onepannn Haj Ilepeceuenue, o0beIMHEHNE Hcnonb3oBarh JyarpamMmmsl

MHOXECTBaMH U MHOXECTB u COOBITHIA, Diinepa u BepOaTbHOE ONTUCAHKE

COOBITHSIMH. IPOTHBOIOJIOXKHBIE  COOBITHS. COOBITUII  NpPU  BBIIOJIHEHUHU

Cnoxxenue u dopmyna CIOKEHUSA onepanuii Hai COOBITUSIMH.

YMHOXXEHUE BEPOATHOCTEU YcnoBHas OnenuBarb U3MEHEHHE

BEPOSITHOCTEM. BEPOATHOCTb. YMHOXkeEHUE BEPOSITHOCTEH COOBITH TI0 Mepe

YcnoBHas BEPOATHOCTEH. ®opmyna HACTYIUICHUS IPYTUX COOBITUH B

BEPOSATHOCTb. YCIIOBHOM BEPOSATHOCTH. CIIy4allHOM OIIBITE.

He3zaBucumblie dopmysia IOJHOW BEPOSITHOCTH. Pemarp 3amaum, B TOM 4ucie C

COOBITHS ®opwmyina baiieca. HezaBucumele HCIIOJIb30BAHUEM JiepeBa

(54) coOBITHS CIy4aifHOro ombiTa, (opMyI

CJI0KEHUS u YMHOXEHUS
BEPOSATHOCTEH

DneMeHTbI Kombunartopnoe IIPaBUIIO @opMynHMpOBaTh U JIOKA3BIBATh

KOMOWHATOPUKH ymMHOXkeHus. IlepecTaHoBKM KOMOWHATOpHbIE (DAKTBHI.

(B ¢dakropuan. Yucino coueTaHuu. Hcnonb3oBath IIPABUIIO
Tpeyronbauk ITackans. YMHOKEHHUS, U3y4YEHHBIE
®opmyna ounoma HeroToHa KOMOMHATOpHbIE (OPMYJIBI IS

MIEPEUYUCIICHUS 3JIEMEHTOB
pPa3IMYHBIX MHOXECTB, B TOM
qHcyIe 3JIEMEHTapHBIX COOBITHI B
CIIy4ailHOM OTIBITE.
[Tonp3oBatbess  opmynol U
TpeyronbHukoM Ilackans mis
OIIPEIETICHUS YUCIIa COYECTAHUH.
[Tpumensts ¢Gopmyny OuHOMa
Heiotona ans mpeoOpa3oBaHuUs
BBIPAKCHUI

Cepun bunapHblli  Clly4allHBI  OIBIT Paz6uBatb CIIOKHBIE

MTOCJIEI0BATEIbHBIX (ucmbITaHue), ycrnex MW Heynaya. JKCIIEPUMEHTBl Ha OTIEJIbHBIC

UCIIBITAHUH. He3zaBucumslie UCIIBITaHUS. UCIIBITaHUS.

Hcnbrtanus Cepus HE3aBUCUMBIX Pemate 3amaum  Ha  ITOMCK

bepnymnm. HCIIBITAaHUH 10 NIEPBOrO yCIexa. BEPOSITHOCTEN COOBITHIA B CEpUU

CrnyualiHblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAaHUHI 10 NEPBOTO ycIexa

u3 KOHEYHOM HCIIBITAHUN bepuymn. U B  CEepUAX  HCIBITAHUU

COBOKYITHOCTH CrnyualiHblii BBIOOp U3 KOHEUHOM bepHymn, a Takke B OIBITax cO

(5) COBOKYITHOCTH. CIIy4alHbIM BbIOOpOM u3
[IpaxkTnueckas pabora c KOHEYHOM  COBOKYNHOCTH €
HCIIOJIb30BAHUEM DJIEKTPOHHBIX UCIIOJIb30BaHUEM
TabInIl KOMOMHATOpPHBIX  (PaKTOB U

dopMys, B TOM YHCIIE B XOJe




IIPaKTUYECKON paboTbI C
MIPUMEHEHUEM CTaHJAPTHBIX
byHKIUH
Cityualinbie Ciyuaiinas BEJIMYMHA. OcBauBarh MOHATHUS: CITydaliHas
BEJIMYUHBI u Pacnipenenenue BepOSTHOCTEM. BEJIMYMHA, pacrpeeneHue,
pacnpeneneHus Juarpamma pacrpeneneHus. Tabnuia pacrpenaeneHus,
(16 u) Onepanuu  HajJ  Cloy4allHBIMU JlrarpaMMa pacupeiesICHusI.
BEJIMYMHAMU. [Tpumepst Haxonuth 3HaueHUs CymMMbl U
pacnpeeneHui. bunapnas MPOU3BENECHUS CIIy4alHBIX
cilyyaiiHas BEJINYMHA. BEJIMYMH.
I'eomerprueckoe Crpouts OuHapHbIE
pacnpenenenue. buHomuanbHOE pacupeneneHrs IO ONUCAHUIO
pacupeneneHue. COOBITHIA B CITy4ailHBIX OMBITAX.
Maremarnueckoe 0XKHMJIaHUE Crpouts U pacno3HaBaTh
CITy4ailiHOM BEJINYHHBI. reOMETPUYECKOE u
CoBmecTHOE pacrnpezesieHue OMHOMUATBHOE PaCIpeIeICHHUS.
JIBYX  CIy4YalHBIX  BEJIMYHH. Pemate 3amaun Ha BBIYHMCIICHUE
HesaBucumelie ClIy4aiiHbIe MaTeMaTUYECKOTO OXKUIAHUS.
BEJIMYHHBI. CgoiicTBa Ctpouthb COBMECTHBIE
MAaTeMaTUYeCKOro  OKHMJIaHHUS. pacnpeneneHus.
Marematnueckoe 0XKHJIAHUE N3yuars CBOICTBA
OMHApHOI CIIy4aiiHON MaTeMaTUYECKOr0 OXKUIAAHUs.
BEJINYHHBI. MaremaTtnueckoe Pemare 3agaum ¢ MNOMOILIBIO

OKHMJIaHHE TEOMETPHUYECKOTO U
OMHOMHUAIILHOTO
pactipenenenuid. Jlucrepcus u

CTaHJapTHOE OTKJIOHECHHE.
Hucnepcus OuHapHOI
CIy4aiiHOM BEJIMYMHBI.
CaoiicTBa JUCIIEPCUH.
Marematnueckoe 0XKUJIaHUE
NIPOU3BEICHUS U  JUCIEPCUs
CyMMBI HE3aBUCHMBIX
CITy4alHBIX BEJIMYMH.
Hucnepcus OMHOMMAIBHOTO
pacrpeaeseHus.

[IpakTuueckas pabota c

WCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINLI

U3yYEHHBIX CBOMCTB.

I[Io wu3yueHHelM (opmynam
HaXO/UTh MaTeMaTHYeCKue
OKUJAHUS CITy4YalHbIX BEJIWYMH,
UMEIOIUX TEOMETPUUECKOE W
OMHOMUAJIBHOE paclpeIeIeHUs

OcBauBathb MOHATUA:
Jucriepeus, CTaHIapTHOE
OTKJIOHEHHE CIIy4anHOM1
BEJINYUHBI.

Haxomute  nmucmepcuro 1o
pacpeneneHuro.

N3yuats cBOWCTBA AUCIIEPCHH.

[To w3yueHHsiM  opmyrnam
HAXOIUTh JTUCTICPCHTO
OMHOMHUAJIBHOTO

pacnpeziefieHusi, B TOM YHCJE B
XO0JI€ MPAKTUYECKON pabOThI

11 knace (35 u)

HazBanue pasznena
(Tempr)
(KOJIMYECTBO YacoOB)

OcHoOBHOE coaepkaHue

OCHOBHEBIE BUIBI
JeSITeIbHOCTH 00yJaroIIuXxcst

3akoH OONBIINX
qHCeN

(54)

Hepasenctso YeOniena.
Teopema YeOnimena. Teopema
bepuymum.  3akoH  GonbmIAX
gycen.  BvIOOpouHBId  MeTOJ
HCCIIeTOBaHUN.

Paz6upats O0Ka3aTeIbCTBA
TEOPEM.
OcBauBaThb BbIOOPOYHBIN

METOJI HMCCJIEJOBaHUH, B TOM
YUCI€ B XOJI€ MPAKTUYECKOU
paboThI




[IpakTnueckas pabota C
HCIIOJIb30BAHUEM  DJIEKTPOHHBIX
Ta0InI]
OneMeHThI I'enepanbHasgs COBOKYIHOCTb U OcBausatp HIOHSTHSL:
MaTeMaTH4eCKON cirydaiiHas BBIOOpKa. 3HAKOMCTBO reHepaibHasi  COBOKYIHOCTD,
CTaTUCTUKH c BbIOOPOYHBIMU BBIOOpKA, BbIOOpOYHOE
(6 9) XapaKTEPUCTUKAMH. Onenka cpenHee WU BbIOOpOYHAs
CpelHero U IUCIIEPCUU JUCTIEPCUSL.
FEHEpPaJbHOW COBOKYIIHOCTH C Brruucisars BBEIOOPOYHBIE
IIOMOLIBIO BbIOOPOYHBIX XapaKTepUCTUKM M Ha HX
XapaKTEpPUCTHUK. OuenuBanue OCHOBE OLICHUBATh
BEPOATHOCTEH  COOBITMI 1O XapaKTEPUCTUKU T'€HEPAIbHOM
BBIOOpKE. COBOKYITHOCTH.
Craructuueckas TUIIOTE3A. OcBausatp HIOHSTHSL:
[IpoBepka mpoCTEUIINX TUIIOTES C CTaTUCTUYECKAS TUIIOTE3A.
IIOMOILIBI0 CBOWCTB M3yYEHHBIX OuenuBatb BEPOATHOCTD
pacIpeaeeHAn. coObITHI u IIPOBEPATH
[IpakTnueckas pabota C IPOCTEHIINE TUIOTE3bl HA
HCIIOJIb30BAHUEM  3JIEKTPOHHBIX OCHOBE BBIOOPOYHBIX JAHHBIX,
TaOIHIL B TOM 4HCI€E B  XOAE
IPAKTHYECKON pabOThI
HenpepriBable ITpumepsl HENPEPBIBHBIX 3HAKOMHUTHCS HOHSTUSAMH:
CIly4aiHbIe Clly4alHbIX Beau4MH. DyHKIHA HEIIpepbIBHAS CiIy4anHas
BEJIMYHHBI IJIOTHOCTH BEPOATHOCTH. BEJIMYNHA, HEIPEPBIBHOE
(pacupenenenus), PaBHOMEpHOE  pacnpenencHue. pacrpezaeieHue, GyHKIUSA
[I0OKa3aTeIbHOE U [Ipumeps! 3amad, DpUBOIAIIMX K IUIOTHOCTU BEPOSTHOCTH.
HOpMaJbHOE [10Ka3aTeIbHOMY U K Haxonuth BEPOSITHOCTH
pacnpeneneHus HOPMaJbHOMY pPaclpeeIICHUSIM. COOBITHH 1O AaHHOW (YHKIHU
(4 9) DyHKIUA IUIOTHOCTH IIJIOTHOCTH.
BEPOATHOCTH II0Ka3aTeNbHOIO 3HAKOMUTBCA C TOHSATUSMU:
pacrpeaeieHus. OyHKIMS MO0Ka3aTeabHOe
IJIOTHOCTH BEPOATHOCTH pacnpeiesieHue, HOPMAaJIbHOE
HOPMAJIBHOTO PacHpeaesIeHUs pacrpeneieHue.
Belgenate 1o ONMCAaHHUIO
CIIy4JaiiHbIe BEJINYHHBI,
pacrpeeneHHbIe 1o
IIOKA3aTEIbHOMY 3aKOHY, IO
HOPMaJIbHOMY 3aKOHY.
Pa3bupats npumepsl 3aaad,
IPUBOJAIINX K
MTOKA3aTEIbHOMY
pacnpeesIeHuI0 u K
HOpMaJbHOMY
pacnpeesIeHUI0
Pacnpenenenue TlociemoBaTENbHOCTE OJUHOYHEIX Brimeaate 1o omucaHHIo
Ilyaccona HE3aBUCUMBIX coObITHH. [Ipumep CIIy4ailHOTO OIbITA BEJIMYHHBI,
(2 9) 3a7a4H, MPUBOISIIIICH K pacnpenesieHHble 10 3aKOHY
pacnpenenenuto Ilyaccona. Ilyaccona.
[IpaxTnueckas paborta c Pemrate 3agaun, B TOM 4ncie B
HCIIOJIb30BAHUEM  3JIEKTPOHHBIX X0l MPAKTUYECKOH paboThI ¢
TabJInLl MPUMEHEHHEM  CTaHAAPTHBIX




GbyHKIMl ANEKTPOHHBIX
TabJIUILl
Cas3b MEXITY KoBapuaruss 1ByX choydalHBIX OcBauBath TIOHSITHS:
CITy4ailHBIMH BEJIMYMH. Koadpdurment KoBapuanus,  KodpduimeHt
BEJTMYUHAMU KOPPEJISIIHIH. CoBMecTHBIC KOppEJISIuH, TUHEHHAS
(6 9) HaOMIOJECHUS  JABYX  BEJIUYHH. 3aBUCHUMOCTb.
Bri6opounsrit KO3 PHUIIEHT OueHuBaTh XapakTep CBS3U
Koppessinuu. Paznuuue wmexay MEX]TY CITy4aitHBIMU
JUHEWHON CBS3bI0 M TPUYMHHO- BeTMYMHAMHU,  UCXOAS U3
CIIEICTBEHHOH CBsI3bI0. JInHelHas MIPUPOIBI JTAHHBIX u
perpeccus. [Ipakruueckas pabora BBIYHCIICHHBIX XapaKTePUCTHK.
C HCIIOJIb30BAaHUEM JJIEKTPOHHBIX Hcnons3oBatk JarpamMmbl
TaOIHII paccenBaHUs ISt
U300paKeHUsI ~ COBMECTHOTO
paccerBaHUS TaHHBIX.
Haxonutb k03¢ duUIneHTs ocu
qUarpaMmbl, B TOM YHCJIC B
XOJIe MPAKTUYECKOH paboThI C
NPUMCHCHUEM  CTaHJIAPTHBIX
byHKIMI
O0600611eHne u [IpencraBnenue JAHHBIX c [loBTOpSATP  M3y4YEHHOE WU
CUCTEeMAaTH3alHs MOMOIIBI0 TAaOJHI] U JUarpamwm, BBICTpauBaTh CUCTEMY 3HAHUU
3HAHUU orucareabHas CTaTHCTHUKA,
(11 9) OMBITHI C  PaBHOBO3MO>XHBIMH
3JIEMEHTapPHBIMHU COOBITHSIMH,
BBIUHCIICHHE BEPOATHOCTEH
COOBITHIA C IPUMEHEHUEM (HOPMYIT
u rpaduueckux METOJIOB

(koopauHaTHas MpsiMasi, JEpeBoO,
auarpamma Jiliepa), ciydaiiHble
BEJIMYMHBI U  paclpejaeneHus,
MaTeMaTHYECKOe OJKHJJaHHE
CIy4YaiiHOM BEJTWYUHBI
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