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PABOYASI ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

[Iporpamma mo MaremaTHKE Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO ¢ yd4eToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEIBABIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPaJULIAN
poccuiickoro  oOpa3zoBaHus. Peanmuzanmss nporpaMMbl [0 MaTE€MaTHUKE
o0ecrneunBaeT OBIAICHUE KIIOYEBBIMU KOMITIETEHIIUSIMHU, COCTABIISIOIIUMU OCHOBY

JUIS ~ CaMOpasBUTHS W HENPEPBHIBHOTO  00pa3oBaHUsA,  ILEIOCTHOCTH
OOIIEKYJbTYPHOr0, JMYHOCTHOIO M II03HABATEIBLHOTO PA3BUTHS JIMYHOCTH
oOy4JaroImmxcs.

B mporpamme mo MareMaTtWke YYTCHBI HJeW W ToJIokeHHS KoHmemmmw
pa3BUTHs MareMaTthuyeckoro oOpa3zoBaHus B Poccuiickoit ®Pepepauun. B
COOTBETCTBHH C HA3BAaHUEM KOHIIETIIIUU, MaTeMaTHYeCKoe 00pa3oBaHKe JOKHO, B
YaCTHOCTH, MPEJOCTABIATh KAKIOMY 00y4YaroIIeMycsi BO3MOKHOCTb JIOCTUKEHUS
YPOBHSI MaT€MAaTHUYECKUX 3HAHWM, HEOOXOAMMOTrO IJisd AalbHEHIEH YCHeIHO
KU3HH B o0mecTBe. IMEHHO Ha pelieHre 3TOW 3a/1aud HalleJIeHa IporpamMmma 1o
MaTeMaTuke 0a30BOro ypOBHSI.

B smoxy mudpoBoii Tpanchopmaliiu Beex cdep yeaI0BEUSCKO AeATEILHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30Boi
MaTEeMaTUYECKON TMOJATOTOBKH. YK€ B IIIKOJIE MaTEMaTHKa CIIYXHUT OIMOPHBIM
MPEAMETOM I W3YYCHHUS CMEKHBIX TUCIUIUIMH, @ B JKU3HHU IIOCJC IITKOJBI
peaabHON HE0OXOAMMOCTBIO CTAHOBUTCS HEMTPEPBHIBHOE 00pa30BaHKE, YTO TPeOyeT
MOJIHOIIEHHOM 0a30B0oil  0011e00pa3oBaTeNbHON MOATOTOBKH, B TOM 4YHUCJIE U
MaTeMaTU4YecKou. ITO OOYCIOBJIEHO TE€M, YTO B HalIM JHA PACTET YHCIIO
CTIEIUATBHOCTEH, CBA3aHHBIX C HETTOCPEICTBCHHBIM MTPUMEHEHNEM MaTEMATHUKH: 1
B cpepe IKOHOMHUKH, U B OM3HECE, U B TEXHOJOTUUECKUX OOJACTAX, U Jaxe B
ryMaHuTapHbiX cdepax. Takum oOpazoM, Kpyr OOydYarOIIMXCS, IJIsi KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM MPEIMETOM, CYIIIECTBEHHO PaCIIUPSIETCSI.

[IpakTrueckass TOJE3HOCTh MaTEMaTHKH OOYyCIIOBJIEHA TEM, UTO €¢
NPEAMETOM  SIBISIOTCS  (PYHJIAMEHTaJIbHBIE  CTPYKTYpPhl  HAIlET0  MHpA:
MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIE OTHOIICHHS OT TMPOCTEHIIMX,
yCBaMBAa€MbIX B HEMOCPEJICTBEHHOM ONBIT€, JO JOCTAaTOYHO CIIOXKHBIX,
HEOOXOMMBIX JUTsl PA3BUTHSI HAYYHBIX U TEXHOJIOTHUECKUX M. be3 KOoHKpeTHbIX
MaTeMaTUYECKUX 3HAHWK 3aTPYJHCHO TOHMMAHWE IPUHIIUIIOB YCTPOWCTBA W
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKHM, BOCIPUSATHE U  HMHTEpIpeTanus
pa3HOOOpa3HOW CONMAIBHOW, SKOHOMHYECKOW, MOJUTUYECKOW WHGOpMAIIIH,
Mano3(pQexkTrBHA MOBCETHEBHAS IPAKTUIECKAS IEATEILHOCTD.

Kaxxmomy denmoBeky B CBOEH KW3HU MPUXOIUTCS BBIMOJIHATH JOCTATOYHO
CJIOHBIE PACUYEThl U COCTABJISITH HECIOXKHBIE AJITOPUTMbI, HAXOIUTh HYKHbBIE



(bOpMYyIIBI ¥ IPUMEHSATH UX, BJIAJACTh MPAKTHICCKUMHU MTPUEMaMHU T€OMETPUICCKUX
U3MEPCHU M TIOCTPOCHUH, YUTaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHIY
Ta0HII, AHarpaMM U TpauKOB, )KUTH B YCJIOBHUSIX HEONPEICIECHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CAyYalHBIX COOBITHIA.

OnHOBpeMEHHO C pacuiMpeHreM cdep NpUMEHEHUs MaTeMaTHUKd B
COBpEMEHHOM OOIIeCTBE Bce 0oJiee BaKHBIM CTAHOBUTCS MaTEMaTUUYECKHI CTHIIb
MBIIIUICHUSI, TPOSIBJSIONIMIICS B ONPENEICHHBIX YMCTBEHHBIX HaBbIKax. B
mpoliecce MU3yuyeHUs MAaTeMaTHKW B apceHal MPUEMOB U METOIOB MBIIUICHUS
YelloBeKa €CTECTBEHHBIM O00pa30oM BKIIOYAIOTCA HWHAYKIUS U JIeTyKIUs,
0000IIeHHe ¥ KOHKpETH3alusi, aHallu3 W CHHTE3, KiIacCupuKauus u
cuctemMaTuzaums, alOcrtparupoBaHue W aHanorusa. OOBEKTbl MaTeMaTHUYECKHX
YMO3AKJIIOUCHHUM, TIpaBUjia UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIIOCOOCTBYIOT BBIPAaOOTKE yMeHUs (HOpPMYJIHUpOBATh,
00OCHOBBIBaTh W JIOKAa3bIBaTh CYXJCHHS, TEM CaMbIM DPa3BUBAIOT JIOTMYECKOE
MBIIIUICHUE. MartemMaTuke MNPUHAMICKUAT Beaylias pojab B  (POpPMUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIILICHUS] U BOCTIMTAHUW YMEHUN JEHCTBOBATh
M0 3aJIaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHUPOBATH
HOBBIE.

B mpouiecce perienus 3a1a4 — OCHOBHOM y4eOHOM IeATEThHOCTH Ha YpPOKax
MaTeMaTUKU — Pa3BUBAIOTCA TBOpYECKAas M NPUKIIATHAS CTOPOHBI MBIIIICHUS.
OOyueHne MaTeMaTUKe 1aeT BO3MOXKHOCTh Pa3BUBAaTh Yy 00yYarOLUIMXCsl TOYHYIO,
palMoHAIbHYI0 W WHGOPMATHBHYIO peyb, YMEHHE OTOMpaTh HaumOolee
MOJXO/ISIIINE S3bIKOBBIC, CAMBOJIMUECKHE, TparuecKue cpeicTBa JIJIsl BRIPAKEHUS
CY)KJIEHUW M HarJsiIHOTO UX TmpeacTaBieHus. HeoO0XoauMbIM KOMIIOHEHTOM
oOwIel KyJabTyphl B COBPEMEHHOM TOJIKOBAaHUM SIBJIAETCS 00Il€e 3HAKOMCTBO C
METOJAMH TO3HAHUS JEHCTBUTEILHOCTH, MPEACTABICHUE O MPEAMETE U METOJE
MaTEeMaTHKH, €ro OTIUYHS OT METOJOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
OCOOEHHOCTSIX MMPUMEHEHUS MAaTeMAaTUKH JIJI PEIICHUS HAYYHBIX W MPUKIATHBIX
3amad. TakuM 00pa3oMm, MareMaTH4YecKoe 00pa30BaHHE BHOCHUT CBOM BKJIAJ B
dbopmupoBaHue 00IIEH KyIbTyphl YeIOBEKA.

N3yueHne MaremMaTHKd CIIOCOOCTBYET 3CTETHMYECKOMY  BOCIUTAHUIO
YeJI0BEKa, MOHUMAHUIO KPacOThl M H3SIIECTBA MATEMaTUYECKUX PACCYKICHHM,
BOCITPHUSTHIO TEOMETPUIECKUX (HOPM, YCBOCHHUIO UJIEU CUMMETPHH.

[TpuopureTHbiMu 1eaMHU 00yueHus marematrke B 10—11 kimaccax Ha 6a30BoM

YPOBHE SBJISIFOTCS:

— (gopMupoBaHUE IEHTPATBHBIX MATEMATHUYECKUX TOHITHA  (YHCIIO,
BEeIMYMHA, TeoMeTpruecKas Gurypa, nepeMeHHasi, BEpOITHOCTh, QyHKIIHS),
00eCreunBarOIIUX MIPEEMCTBEHHOCTh u MEPCIEKTUBHOCTD
MaTEMaTU4YECKOTo 00pa30BaHMs 00yJarOIINXCS;



— MojiBe/leHne 00ydaroluXcsl Ha TOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY’KAIOIIET0 MUPa, TOHUMAaHUE MaTEMaTUKU
KaK 4aCTH OOILEN KyJbTYpbl YEJIOBEYECTBA;

— pa3BUTHUE MHTEUIEKTYAJIBHBIX H TBOPUYECKHUX CITIOCOOHOCTEN 00ydarommxcs,
MO3HABATEJIbHON AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIIUIEHUS, UHTEPECA K U3YYEHUIO MAaTEMATHKH;

— (QopMupoBaHue PYyHKIIMOHAIBHON MAaTEMAaTUYECKON IPAMOTHOCTH: YMEHHUS
pacro3HaBaTb MaTEMaTUYECKUE AacCIleKThl B PEANbHBIX KU3HEHHBIX
CUTyallUsiX U TpPH H3YYCHHHM JPYTHX YUYEOHBIX IMPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEHW, (QOpMyIHpOBaTh HX Ha A3BIKE
MaTE€MaTHUKH U CO3JaBaTh MaTEMAaTUYECKNUE MOJIEIIH, IPUMEHATh OCBOCHHBIN
MaTeMaTUYECKH anmapaT Mg PEUICHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MOyYEHHBIE PE3YIbTATHI.

OCHOBHBIMM JINHUSIMU cOZEpKaHUsA MareMaTuku B 10—11 knmaccax sBIsAroTCA:

«Uucna u  BbIYMCHEHUS», «Aaredpay («Anredpanueckue BBIPAKEHU,
«YpaBHEHHMsI M  HEpaBeHCTBa»), «Havama MaremaTnueckoro aHamusay,
«l'eomerpust» («['eomerpuueckue ¢urypsl M uX CcBOHCTBay, «M3mepeHue
Tr€OMETPUYECKUX BENUUYUH»), «BeposTHOCT M cTaTucTUKa». JlaHHBIE JMHUU
pPa3BUBAIOTCS MapaJJIENbHO, Ka)XAash B COOTBETCTBUU C COOCTBEHHOW JIOTMKOA,
OJIHAKO HE HE3aBHCHMO OJIHA OT JIPYTOil, a B TECHOM KOHTAaKTE€ ¥ B3aNMOJECHCTBUU.
Kpome »TOro, ux oObeauHSET JOTMYECKas COCTaBIISIOMIAsA, TPAAUIIMOHHO
NpUCYIlasi MAaTeMAaTHKE W NPOHM3BIBAIOLIas BCE MaTeMaTHYECKUE KypChl H
conepxkarenbuble JuHUU. ChopmynupoBannoe B DPI'OC COO TpeboBanue
«BJIaJICHUE METOAMHM JI0KA3aTENIbCTB, AITOPUTMAMHU PEIICHUS 3aa4,

yMeHHe (pOpMyIHpOBaTh OIpeNeeHHs,, aKCUOMBl U TEOPEMbl, NPUMEHATh UX,
IIPOBOJUTH JOKAa3aTEIbHbIE PACCYKIEHUS B XOJE€ PELIEHUS 3aa9» OTHOCUTCS KO
BCEM YUeOHBIM Kypcam, a GOpMUPOBAHKE JJIOTHYECKUX YMEHUI pacipenesieTcs o
BCEM T'0JlaM 00y4YEHHS Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHusl.

B coorBerctBun ¢ ®I'OC COO wmartematuka SBISETCS 00s3aTEIbHBIM
OpeIMeTOM Ha JaHHOM ypoBHE oOpazoBanus. [Iporpammoil mo mareMaTuke
npelycMaTpuBaeTCs U3yueHne yueOHoro npeamera «MareMaTuka» B paMKax Tpex
y4eOHBIX KypCOB: «AnreOpa 1 Hayajia MaTeMaTHYeCKOro aHajau3ay, «['eoMerpus»,
«BepoATHOCT M CTaTUCTUKa». @POpPMUpPOBAHME  JIOTUYECKUX  YMEHUU
OCYIIECTBIISETCS Ha MPOTSHKEHUHU BCEX JIET 00yUEHHS Ha YPOBHE CPETHETO 00I1IEro
00pa30BaHMsl, @ HIIEMEHTHI JIOTUKM BKJIIOUAIOTCS B COAEPKAHHE BCEX Ha3BaHHBIX
BEIIIIE YICOHBIX KYPCOB.

OOG1iee YKciIo 4acoB, PEKOMEHOBAHHBIX ISl M3yYeHUs MaTeMaTuku, — 340
gacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 gacos (5
YaCcOB B HEJICIIO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHET'O OBIIIETI'O OBPA3OBAHUA

W3ydyeHnne wmaTeMaTuKd Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus
HaIpaBJIeHO Ha JOCTH)KEHHUE OOYYaIOMIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB OCBOCHUS YUEOHOTO MpeIMeTa.
JIMHHOCTHBIE PE3VYJIBTATDI

B pesynbrare wu3ydeHUss MaTeMaTUKA Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus y oOyyaromerocs OyayT cOpMUpOBaHbI CIAEAYIONINE TUYHOCTHBIE
pe3yJIbTATHI:

1) rpaxxgaHckoro BocnuTaHus: cHOPMUPOBAHHOCTH I'PAaXAAHCKOW MO3ULIUU
0Oy4aronierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJI€Ha POCCUMCKOr0 OOIIECTBA,
NPEACTABICHUE O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHHPOBAHUS Pa3JIMYHBIX
CTPYKTYp, SIBJICHUH, INPOLEAYp TpakJaHCKOro oOIiectBa (BbIOOPHI, OMPOCH U
Ipyroe), yYMEHHE B3aUMOJIEHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (YHKLIHUSIMH U HA3HAYEHUEM;

2) NaTpUOTHUYECKOTO BOCIUTAHUA: CPOPMHPOBAHHOCTH POCCHUUCKOU
IPaKJAHCKON UACHTUYHOCTH, YBAKEHHUS K MPOILIOMY U HACTOSILIEMY POCCUKMCKON
MaTE€MaTUKH, [IEHHOCTHOE OTHOIICHHE K JTIOCTHKEHUSAM POCCUUCKUX MATEMATHKOB
U POCCHUUCKOM MATEMAaTUYECKOM IIKOJbI, MCIOJb30BAHUE 3THUX JTOCTHUKCHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCIUTAHHUSA: OCO3HAHHE AYXOBHBIX LIEHHOCTEH
pOCCUICKOro Hapoza, CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO
NOBEJCHUS, CBA3AHHOIO C MPAKTHYECKHMM NPHUMEHEHUEM INOCTHKEHHA HAYKU U
NEATEIbHOCTBI0 YUEHOT 0, OCO3HAHNE JIMYHOTO BKJIa A B IOCTPOEHUE YCTOMYHBOIO
Oymymiero;

4) 3CTETUYECKOr0 BOCIUTAHUA: ICTETHUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAS
ACTETUKY MaTEeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEeLICHHH,
paccykJIeHUi, BOCIPUUMYUBOCTh K MATEMAaTUUECKHUM ACIIEKTaM Pa3JIMYHbIX BUJIOB
UCKYCCTBA;

5) ¢usnueckoro BocnuTaHUsA: CHOPMHUPOBAHHOCTH YMEHHUS NPUMEHSTh
MaTeMaTUYeCKHe 3HaHUSI B MHTEpEcax 3/I0pOBOT0 M Oe30macHoro oopasza >KH3HHU,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO  (310pOBOE IUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUH M OTAbIXa, pEryJsipHas Quandeckas
aKTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHMUE TMpPU 3aHATUSX CIOPTUBHO-
03JOpPOBUTENIBHON IEATENBHOCTBIO;

6) TpyZOBOTrO BOCIMTAHUS: TOTOBHOCTh K TpPYAY, OCO3HAaHUE LEHHOCTH
TPYIOTIO0US, MHTEPEC K Pa3IUYHbIM cpepaM MpoPecCHOHATBHON IEeATEIbHOCTH,
CBSI3aHHBIM C MaTeMaTHKOM 1 ee DenepanpHas pabodas nmporpamma | MaremaTuka.
10-11 xmaccel (0a30BbIi ypoBEHb) 9 TPHIOKEHHSIMU, YMEHHUE COBEpIIaTh



OCO3HAHHBIA BBIOOpP Oyaymelr mnpodeccnrt W pean30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUTAHBI, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHYECKOMY
0o0pa30BaHUIO W CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEH JKU3HHM, TOTOBHOCTH K
aKTUBHOMY YYacTHI0O B PEHICHUH MPAKTUYECKUX 3aJad MaTeMaTU4YeCKOH
HaIpaBJICHHOCTH;

7) SKOJOTUYECKOTO BOCHUTAHHS: C(HOPMHUPOBAHHOCTH HKOJIOTUYECKOM
KyJbTYpbl, TIOHNMAaHWE BIMSHHUS COITMAITHPHOPKOHOMHUYECKUX TMPOIECCOB Ha
COCTOSIHUE MPUPOJIHON U COLMAIIBHON Cpe/ibl, 0CO3HAHUE TJI00AILHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIEM, OpUEHTAIUSI HA IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM
JUTSL peIlIeHus 3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpe/ibl, MJIAHUPOBAHUE MOCTYIIKOB U
OIICHKH UX BO3MOJKHBIX ITOCJICACTBUH I OKPY KAIOIICH CPEIBI;

8) IIEHHOCTH HAyYHOTO TO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN
MPaKTUKH, TOHMMAaHUE MAaTeMAaTHMYeCKOW HayKu Kak cQepbl 4YeloBEeYECKOH
NEATEeTLHOCTH, 3TAIOB €€ PAa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS ITUBHIIA3AINH,
OBJIAJICHUEC S3BIKOM MAaTeMaTHKA M MAaTeMAaTHYECKOW KyJIbTYPOH KaK CPEICTBOM
MO3HAHUS MHpPA, TOTOBHOCTH OCYIICCTBIISTh MPOSKTHYIO W HCCIEAOBATEIIBCKYIO
NeSATEeIbHOCTh MHIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTAThI

B pesynbTaTe ocBOeHUS MporpamMMBbl 10 MaTeMaTHKE HA YPOBHE OCHOBHOTO
oO1iero oopa3zoBanus y oOyyaronierocs 0yayt chopMUpOBaHbI METaNIpeAMETHBIE
pe3ybTaThl, XapaKTEPU3yIOITUECS OBJIAJICHUEM yHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JICUCTBUSIMH,  YHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMU
JIEUCTBUSIMHU U YHUBEPCAJIbHBIMH PETYJIITUBHBIMU JIEHCTBUSIMH.

ITo3HaBaTeNbHBIC YHUBEPCAIBHBIE YUeOHBIC ICHCTBUS

bazoBeic  jorMueckwe  JIEHCTBHS:  BBISIBIATH M XapaKTepPU30BaTh
CYIIIECTBCHHBIC TPU3HAKA MATEMaTHYECKUX OOBEKTOB, TOHSITHM, OTHOIICHUMN
MEXIY TOHSATHUSMHU, (POPMYIHPOBATH OMPEACICHUS TOHATHHA, yCTaHABIMBATH
CYIIECTBEHHBI TMpU3HAK KJAacCU(UKAIIMM, OCHOBAaHHUS Uil 000OIIeHUs U
CpaBHEHUS, KPUTEPUHU MPOBOJAMMOTO aHAJIN3a; BOCTIPUHUMATH, (DOPMYJIUPOBATH U
peoOpa3oBLIBATh CYXKJICHHS: YTBEPJAUTEIbHBIC W OTPHUIATCIIbHBIC, €ANHUYHBIC,
YacCTHBIE M OOINME, YCJIOBHBIC; BBISBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U TPOTUBOPEUMS B haKTax, TAaHHBIX, HAOTIOJCHUSX U YTBEPKICHHUSIX,
npeaiaraTh KpUTEPUH JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA; 1eTIaTh
BBIBOJIl C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUCHUM, YMO3AKIIOYEHUN IO aHaJOTUH, TPOBOJUTH CAMOCTOSITEIHHO
JTIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUN (MPsSMbIE W OT MPOTHBHOTO),
BBICTpaWBaTh APTYMCHTAIMIO, MPUBOJAWTh TPUMEPHl U  KOHTPIPUMEPHI,
000OCHOBBIBaTh COOCTBEHHBIE CYXKJIEHUS M BBIBOJIbI; BHIOMPATH CIIOCOO pElIeHUS



yueOHOW 3amauu (CpaBHHMBAaTh HECKOJBKO BAapHUaHTOB pEILICHUs, BBIOUPATH
HanboJee MOAXOIAINI C yUeTOM CAaMOCTOATEIBHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble HUCCIENOBATENbCKUE NEUCTBUA: HCIONB30BAaTh BOIPOCHl Kak
UCCIIEIOBATENbCKUA ~ MHCTPYMEHT IIO3HaHusA, (POpMyIMpoBaTh  BOIPOCHI,
¢ukcupyolue MnpoTUBOpeune, MpodieMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE; MPOBOJIUTD
CaMOCTOATEJIbHO  CIUIAHUPOBAHHBIA ~ 3KCIEPUMEHT,  HCCIEAOBaHUE  IIO
YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SIBJICHMs, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MeEXAy OOBEKTaMM, SBJICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENILHO  (OpPMYJIMpOBaTh OOOOLIEHUSI M BBIBOABI IO pe3yJibTaTaM
NPOBEICHHOTO  HAOMIOJEHUSA, HCCIEHOBaHUS, OIEHUBAaTh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 000OIIEHHIT; TPOTHO3UPOBATH BO3MOKHOE
Pa3BUTHE poIIECCa, & TAKXKE BBIIBUTATh MPEIIIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ wuHpopmanumein: BBIABIATH ACPUUUTHI HHPOpPMALUMU, ITAHHBIX,
HEOOXOJMMBIX IJii OTBETAa HAa BONPOC W JUIsl pEUIeHUs 3aJadyd; BbIOMpATh
uHQOpPMAIMI0O M3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,  aHAJIM3UPOBATh,
CUCTEMAaTHU3UpPOBaTh M HHTEPIPETHUPOBATh MH(OOPMALMIO PA3IUYHBIX BUIOB U
dbopM TpenacTaBieHUs; CTPYKTypUpOBaThb HH(GOPMALIMIO, TPEACTaBIATH €€ B
pasnuYHbIX (QopMax, WIUIIOCTPUPOBATH TpadUUEcKH; OLEHUBATH HAJEKHOCTb
uHpoOpMalMu MO  CaMOCTOSITENIBHO  C(OPMYJIHMPOBAHHBIM  KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE TEHCTBUS

OO1eHue: BOCIPUHUMATh U (OPMYJIUPOBATH CYXKACHHUSI B COOTBETCTBUHU C
YCJIOBHSIMU U LEISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOI TOUKY
3pEHHUs B YCTHBIX U MUCHbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHUS 10 XOJy PEUICHUS
3aJjaui, KOMMEHTHPOBATh MOJYUYEHHBIN PE3yNIbTaT; B X0A€ 00CYXJIEHUS 3a/1aBaTh
BOMNPOCHl MO CYIIECTBY OOCYXXAaeMOW TeMbl, MpOOJEMBbl, pelaeMol 3aJaud,
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE HA TMOWUCK pEIICHMs, COMOCTaBIATh CBOU
CYXKJIEHUS C CYKICHUSIMU APYTUX YYACTHUKOB AUANOra, OOHApYyKUBATh pa3inuue
U CXOJICTBO MO3UIMI, B KOPPEKTHOU (hopme GOpMyIMpOBATH PA3HOIIACHS, CBOU
BO3PAXEHUS; MPEACTABIATh PE3YJbTAaThl PELICHHS 33Ja4d, SKCIEPHUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (hOpMAT BBICTYIUIEHUS C
Y4ETOM 3aJ1ay IPe3eHTAMU U 0COOEHHOCTE! ayAUTOPHUH.

PerynsTuBHbIe yHUBEpPCaIbHBIC YUECOHbBIE NIEUCTBUS

CaMoopranuzanus: COCTaBJIATh IJIaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUpaTh
CHOCO0 pelIeHHsI C yYeTOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh W KOPPEKTHUPOBAaTh BapUAHThl PELICHH C Y4YE€TOM HOBOH
uHpopmarmu.



CaMOKOHTpPOJIb,  SMOLIMOHAJIBHBIA  WHTEUICKT:  BJIAQJ€Th  HaBbIKAMU
MO3HABATEILHON pe(IeKCM Kak OCO3HAaHUS COBEpPIIAEMBIX JEHCTBUUA U
MBICITUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMU CAaMOIIPOBEPKHU,
CaMOKOHTpOJISI Tpollecca M pe3ysbTaTa pelIeHHus MaTeMaTU4eCKOW 3ajiayu;
NpEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh MpPU PEIICHUM 3ajayd,
BHOCHUTBH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX 0OCTOSTEILCTB, JaHHBIX,
HaWJEHHBIX OIMOOK, BBISABICHHBIX TPYMHOCTEH; OIICHMBATH COOTBETCTBHUE
pesyipTaTa 1M U YCJIOBHUSIM, OOBSCHATh TNPUYUHBI JIOCTHKEHUS WIIU
HEJIOCTHXKEHHUS PEe3yJIbTaTOB JESTEIbHOCTH, HAXOJAUTh OMIMOKY, JaBaTh OIEHKY
NpUOOPETEHHOMY OTIBITY.

CoBmecTHasl J€SATEIBHOCTh: TMOHUMAaTh W HCMOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW W WHIWBHAYyAJIbHOW pabOThl TpHU pEHICHHH YYeOHBIX 3ajad,
NpPUHUMATh 11€JIb COBMECTHOM JESTENIbHOCTH, IUJIAHUPOBATh OPTaHU3AINIO
COBMECTHOM paboThl, pacupeneisTh BUABI padOT, JOroBapUBAThCS, OOCYKIATh
MpOIlECC M pe3yJbTar paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIIOJIEH;
y4acTBOBaTh B TIpynmoBbiX (opmax padboTbl (0OCyxkacHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBIMOJHATH CBOIO YacTb pabOTHl U
KOOPJIMHUPOBATh CBOM JEUCTBHUS C JAPYTMMH YICHAMH KOMAaHbI, OIICHUBATh
KaueCTBO CBOETO BKJIa/a B OOUIUH MPOAYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBHSI.

IMTPEJIMETHBIE PE3VYJIBTATHI

[IpeameTHBIC PE3yIBTATHl OCBOCHUS MTPOTPAMMBI 10 MaTeMaTHKe Ha 6a30BOM
YpPOBHE Ha ypOBHE CpEIHEro oOmero oOpa3oBaHMs MPEACTABICHBI IO TOJaM
oOy4eHHs B paMKaxX OTIIEIbHBIX YUY€OHBIX KypPCOB B COOTBETCTBYIOIIMX pa3feiiax
MIPOTPAMMBI IT0 MaTEMaTHKE.

PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamMmma y4eOHOTO Kypca «Anredpa v Hayaja MaTeMaTHYeCKOIo
aHanu3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeniepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
NPEIBSIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0O€CTIEUMBAET OBJAJCHHE KIIIOUEBBIMU
KOMIETEHIUSIMHA, COCTABJIAIOIIMMU OCHOBY I CaMOpPa3BUTHS M HEMPEPBHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOLIEKYIbTYPHOIO, TMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHUSA TUYHOCTH O0YJAFOIIHUXCSI.



HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaida MareMaTHYE€CKOTO aHalu3a» SIBISIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH o0ecrneunBaeT WHCTPYMEHTAJIbHYIO 0a3y Uis H3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, & C JPYrod CTOPOHBI, (GOPMUPYET JIOTUUECKOE U abCTPaKTHOE
MBIIJICHHE YYalluXcid Ha YpOBHE, HEOOXOJAMMOM JJii OCBOCHHSI KypCOB
uH(pOpMaATHKHU, O0IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4Jaliyecs OBJIAJIEBAIOT YHUBEPCAJIHHBIM SI3BIKOM COBPEMEHHON HayKd, KOTOpas
dbopMyIHpyeT CBOU IOCTUKEHUS B MaTeMaTHYecKon opme.

Kypc anreOpsl u Hauan MaTreMaTHYE€CKOrO aHajau3a 3aKJIaJIbIBAET OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OpHUEHTHUPOBATLCS B COBPEMEHHBIX IHU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XW3HHU. B ToXke Bpems oOBIiajeHUE
a0CTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEP)KJICHHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aInio, abCTparupoBaHue u
aHajoruo, popMHUpyeT KpeaTUBHOE U KPUTHUYECKOE MBIIUICHUE. B xo/1e n3yueHus
anreOpbl M Havall MaTEMaTUYECKOTO aHalu3a B CTaplield NIKOJIE ydalluecs
MOJIyYatOT HOBBIM ONBIT pEIIeHUs TMPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNIe peasbHbIX CUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCS C  TIpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEl B MpUpPOJE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTEMaTHYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc obnamaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHIIUAIOM, KOTOPHIM
peanu3yeTcsl Kak 4yepe3 y4eOHbIH Marepuai, CIocOOCTBYIOUUH (hOpMUPOBAHHIO
HAy4YHOTO MHPOBO33PEHHs, TaK M 4Yepe3 cheuuduky y4dyeOHOW AesITeIbHOCTH,
TpeOyrolen CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, MIPOJIOJDKATEITLHO N
KOHIICHTpAIIM¥ BHUMAaHHS ¥ OTBETCTBEHHOCTH 3a IMOTYYEHHBIN pe3ysIbTarT.

B ocHOBe MeToanKku oOydeHus anredpe u HadalaMm MaTeMaTUYECKOTo aHAIn3a
JICKUT EATCTbHOCTHBIA MTPUHITUT O0yYCHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a» BKIKOYAET
CIIEIyIOLIUE COJIePKATEIbHO-METOAMYECKIE JIMHUM: «YKcia W BBIYMCICHUSD,
«DyHkun 1 rpadukmy, «YpaBHEHHUS U HEpaBeHCTBa», «Hadana matemarnueckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATETbHO-METOAUYECKHE
JUHUU W3Y4YalOTCs Ha TPOTSDKCHWH ABYX JIET OOy4YeHHWs B CTapIied IIKoJIe,
€CTECTBEHHO JIOTIOJHSSA APYT ApYyra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMaMH U
paznenamu. JlaHHBIA Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJbKY OOBEIUHSET B
cebe comepkaHWEe HECKOJIBKMX MAaTeMAaTHYeCKUX JUCHUIUIMH:  anrebpa,



TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAIN3, TEOpHsI MHOXECTB U Ap. I1o Mepe Toro
KaK yyaliuecs OBJaJeBalOT BCE Oojiee MIMPOKHMM MAaTEeMAaTUYECKUM amlmaparoMm, y
HUX TIOCJIEN0BATeNIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJENb PEaJIbHON CUTYalluH, IPUMEHATH 3HAHUS, IIOJyYCHHBIC B
Kypce «Anrebpa ¥ Hadajga MaTEMaTHMYECKOIO aHaliu3a», JUIs pElICHUs
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHONM MaTeMaTH4YeCKOW 3a7aud, a 3aTeM
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT.

ConepkarenpHO-MeTOAUYECKasl JMHUAA «YUucina ¥ BBIYMCIICHHSD 3aBEpLIAcT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Imikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENSAETCS
(GOpPMHUPOBAHUIO TPOYHBIX BBIYUCIHUTEIBHBIX HAaBBIKOB, BKIIOYAIOUNIMX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpPM 3amucH JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
pallMOHAIBHO BBINOJHATh JEHCTBHSA C HUMH, JelaTb IPUKUIKY, OLICHUBATh
pesynbrar. OOyuarouiyecs: MOJY4YalroT HAaBBIKM MPUONMKEHHBIX BBIYUCICHUM,
BBINIOJIHEHUS JIEWCTBHM C 4YHWCIaMH, 3allMCAHHBIMA B CTAaHIAPTHON (¢opme,
WCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHHI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOyueHusi B cCTaplield IMIKOJie, IMOCKOJIbKY B KaXJOM pazjiele MpOorpaMMbl
IPEeIyCMOTPEHO pElIeHHE COOTBETCTBYOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3NUYHBIMM METOJaMU PEIICHUS UENbIX, PAlMOHAJIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  yPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [losydeHHbIE yMEHUS UCIIOJIB3YIOTCS IIPU MCCIIEAOBAHUMI
(GYHKIUI ¢ MOMOUIbIO MPOU3BOJHOM, PEIICHWH MPUKIAAHBIX 3a/Jad W 3a/1ad Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYyeHUM QyHkouu. JlaHHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHIA
BBINIOJIHATh Pacy€Thl Mo ¢GopmysaMm, MpeoOpa3oBaHUsl UENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKEHUH,
COJEpKalIMX CTENEHU U Jiorapudmbl. braronaps u3ydeHHio anreOpanyeckoro
MaTepHuaia IpOUCXOIUT ajdbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS Yy4Yalluxcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PacCy>KICHUMH,
paboTbl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. Anrebpa nmpemnaraeT 3pdpekTuBHbIC
WHCTPYMEHTBI JUISl PELICHUS MPAKTUYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3BMOYHOCTH KaK S3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUS «DYHKIUMM U TpapUKu» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEA0BATENBLHOCTD U3yUYEHU MaTepruaiia. Mi3yueHne cTerneHHon, MoKa3aTeIbHOu,
Jgorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIMM, UX CBOWCTB U TPa(UKOB,
UCIOJIb30BaHue (YHKLMHI Ui pEelIeHUs 3a/1ay U3 IpYruX y4eOHBIX IPEIMETOB U



peanpHOM KU3HM TECHO CBA3AHO KaK C MAaTEMATUYECKHM AaHAIM30M, TAK U C
pElICHUEM ypaBHEHUU U HepaBeHCTB. IIpu 3TOM OoJbllIOE BHUMAHUE YIEISAETCA
(GbopMUPOBAHUIO YMEHHUSI BBIpaXKaTh (POpMyTaMu 3aBUCUMOCTH MEXIY Pa3TUIHBIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIY4YeHHblE (YHKUUU, CTPOUTh HUX TpauKH.
Marepuai 3Tol coOAepKAaTEIIbHON JTUHNUN HALIEJICH HA Pa3BUTUE YMEHUMN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCIMOCTH MEXKIY BEIMYMHAMH B pa3IuyHOU dopme:
aHAJIMTUYECKOU, Trpaduueckod u cioBecHo. Ero wu3ydyenwe cmocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTHM K OOOOLIEHHIO W
KOHKPETU3aLUH, UCIIOIb30BAHUIO AHAJIOTUH.

CopnepxarenpHass JuHuA «Haudana MareMaTHnyeckoro aHalin3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYyr KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYITHBIX OOYYarolUMCsl, Y KOTOPBIX MOSBIISAETCA BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpapuKu (PyHKUUHN, OIPEAEIATh UX HAaMOOJIbIINE U HAUMEHBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOWAAU GUTIYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
nponeccoB. JlaHHas conepaTeinbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOCHUSI MATEMATHYECKUX MOJEIIEH pPEeajJbHbIX CHTYyallMd, HaXO0XIACHUS
HAWJIy4IlIeTO PEUICHUs B NMPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOI0 aHajlu3a CHOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUI pacO3HABATh MPOSBIICHUS 3aKOHOB MAaTEMAaTUKU B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLIMXCSA pe3ysbTaTax,
IIOJIyYEHHBIX B XOJI€ Pa3BUTHs MATEMATUKU KaK HAyKHU, U UX aBTOPax.

CopeprkarenpbHO-MeTOANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIIEHA  DJJEMEHTAM  TEOPUM  MHOXKECTB.  T€OpETHKO-MHOXKECTBEHHBIE
IIPEACTABIICHNS POHU3BIBAIOT BECH KypC IIKOJBHOM MATEMATUKH W IMPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIIONMN BCE pa3/iesbl MATEMAaTUKA U €€
IIPUJIOKEHUHM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKHE NUCLMIUIMHBI B €IMHOE
nenoe. [IoaToMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MATEMATHUKA M MCIOJIb30BAaTh €ro JJIs
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa m Havaza MaTeMAaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT
TaK)K€ OCHOBBl MAaTEMaTHYECKOTO MOJCIUPOBAHUA, KOTOPBIE IIPU3BAHBI
c(opMUPOBATH HABBIKW MMOCTPOCHUS MOJIENIEN pealIbHbIX CUTYallUl, UCCIIEIOBAHMS
TUX MOJEJIEH C NMOMOUIBIO ammapaTra aiareOpbl U MAaTeMaTUYECKOro aHaiu3a U
UHTEpIIPETaLUY [T0JyUYEHHBIX PEe3yIbTaTOB. Takue 3a1aHus BIUIETEHBI B KAXKJIbIN U3
pa3iesioB IporpaMMBl, IIOCKOJIBKY BECH MAaTEPHUAN Kypca IUPOKO UCTIONIb3YETCS IS
pelmieHns NpUKIaAHBIX 3axad. [Ipy pemeHnn peanbHBIX NPAKTUYECKHUX 3aaad
ydaliecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000IIATh UM KOHKPETHU3UPOBATh



npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHu3yeTCs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «Anrebpa u Havaia
MaTEeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4eOHOM 1U1aHe Ha M3yUYeHHE Kypca anreOphl M Hadall MaTeMaTHIeCKOTO aHaIn3a
Ha 6a30BOM ypoOBHE OTBOAUTCS 2 yaca B Henento B 10 kmacce u 3 gaca B HEJIEIIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanpabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue JpoOu. ApudMeTHYecKue  omnepanud  C
palMoHaNbHBIMU YHCIAMU, TPE0OPa30BAHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTPACIEH
3HAHUU U PEATBbHOM )KU3HH.

JenictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubGnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOTO yucia. Mcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3alucu
JECUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMU HAaTypaJIbHON CTEIEHHU.

CuHHyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHuE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peabHON KU3HHU.

DYyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amanHust Gyskuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm ynkumu.
[TpomMexyTKkH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHs /7-0i CTEHICHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHWE mporpeccuu s
PELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HaJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypanbnsbie u uensie yncina. [[puzHaku 1e1MMOCTH LENbIX YUCEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecsiTuuHbIC U HATYypATBHBIE JIOTApU(PMBI.

YpaBHeHMS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpHKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazaTenbHbIC YPAaBHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUH. PellieHne NMpuKIaaHbIX 337a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKHUX
3a/1a4 ¥ 3aa4 U3 Pa3IuyHbIX 001acTel HayKH U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oynkuus. [Tepuonnyeckue pyHkuu. [lpomexxyTku MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl ¥ MUHUMYMBI (pyHKIMu. HanOosbiiee ¥ HavMEHbIIIEe 3HAYCHUE
(GyHKIHUU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB PYHKIIUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUMI A7 HWCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JIPYTUx Y4eOHBIX
MIPEAMETOB U PEATIbHON KU3HHU.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

HenpepsiBabie GyHKIMH. MeTOI HHTEPBAIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudyeckuii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJEeMEHTAapHBIX  QyHKIUN.  DopMysabl  HAXOXKICHHS
MPOU3BOJAHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne MpoU3BOAHON K MCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTH H
skcTpeMyMbl. Haxoxaenue HanOobIlero 1 HauMEHbIIEro 3HayeHus: GQyHKIUA Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXOXKACHUS HAWIY4IlIEero pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH TIpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurterpan, ero reoMeTpuyeckuid ©u (U3MYECKUW CMbICT. Boeruucienue
uHTerpana no gpopmyne Hetotrona—IJleiiOnua.



INJIAHUPYEMBIE PE3YJIBTATBI
ITPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS JOKHO 00eCrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB:

10 KJIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAs IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEACTBUTEIbHBIMU YUCIIAMU.

BbINoONHATS TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIONB3YS MPaBUJIa OKPYTJICHUS,
JeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejlieM; CTaHJapTHAs
dopmMa 3ammcu JEHCTBUTENIBHOTO 4MCA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIlMCU IEWCTBUTENIbHBIX YHCEIT ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC Y TAHTE€HC MPOU3BOJIBHOTO YIJIa;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKNE YPABHEHMUSI.

BoInonHsaTh mpeoOpa3oBaHus 1ENbIX, PALMOHAIBHBIX W HPPAlMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA IS PEIICHUS MAaTEMAaTHUECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U peasIbHOM KU3HU.

MognenvpoBaTh peanbHblE CUTyallud Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPDAXKECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM amapara aireOpsl.

DYyHKUMH U TPaPUKH



OmneprpoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
OTpEeleNeHUs] M MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMHU, HYIU (DyHKLUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIUN A peICHUS] YpaBHEHHIA.

CrtpouThs U uuTaTh rpa@uKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PyHKIINH,
CTENEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTeIeM.

Hcnone3oBatk rpadpuku (QyHKUMHA Ui HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana maTeMaTH4ecKOro aHajim3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs IE€OMETpUYECKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH r€OMETPUUECKON MPOTPECCUMN.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanbHbIX 3a7a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOKECTBAMHU.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHUS PEAbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a]a4 U3 IPYTUX yUYEOHbIX IIPEIMETOB.

OnepupoBaTb  MOHATUSMH: ONpeleNeHnue,  Teopema,  CIEIACTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; MCIOJIb30BaTh
IIPU3HAKK JIEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OmnepupoBaTh NOHATUAMU: JIOrapupM uMcia, ACCITUYHBIE U HATypajibHbIC
aorapu@msl.

YpaBHeHHS U HEPaBeHCTBA

[TpumeHaTh CBOMCTBa CTENEHM i1 NpeoOpa3oBaHUsl  BBIPAKEHUM;
OIIEPUPOBATH MOHATUSAMM: IIOKA3aTEIBbHOEC YpPAaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.



BremonusaTe mpeoOpa3oBaHHsl  BBIPAKEHUH, COAEpXKAIIUX Jorapu(mel;
ONEepPUPOBATH MOHATUSAMU: JoTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe perieHus npocTennux TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS NMPAKTUYECKHUX 3a4ad.

HaxoauTp peureHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MognenvpoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

DOyHKUMU U rpaduKku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (QyHKUMH, HauboJbliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh HUX IS
UCCJIEI0BAHNS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOH, JIOrapupMUUYecKoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300paxxaTh Ha KOOPAUHATHOM TIOCKOCTHU TpadUKH JIMHEWHBIX YPaBHEHUN U
VCIIOJIB30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IMPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoanTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEAECHUS, HACTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO TpadUKOB.

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

OnepupoBaTh MOHATUSMHU: TEepBOOOpa3Hasi W  HUHTErpall; MOHUMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpazHbie 3IeMEeHTapHbBIX (PYHKIHI; BBIYUCISATH HHTETPa IO
¢dbopmyne Herorona—Jleitbnumna.

Pemars mpukiiagHele 3a7a4d, B TOM YHUCJE COLUAIBHO-JKOHOMMYECKOIO M
(u3MYECKOro XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

No HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

MHokecTBa palMOHAIIbHBIX U

JEUCTBUTENBHBIX Yncel. PaninonaibHble

YPaBHEHHUS U HEPABEHCTBA

Oynkuun u rpapuku. CTeneHs ¢ 1MebM

IIOKa3aTesemM

Apudmernueckuii KOpeHb N—Oi CTETEeHH.

HppaunoHanbHble ypaBHEHNS U HEPABEHCTBA

DopMybl

4 TPUTOHOMETpUU. TpUrOHOMETpUYECKHE
ypaBHEHUs

5 IlocnenoBaTeabHOCTH U nporpeccnun

[ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AL
3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

14

18

22

68

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmuoreka IIOK
https://m.edsoo.ru/1568aba3

bubmuorexa [IOK
https://m.edsoo.ru/1568aba3

bu6nuorexa [IOK
https://m.edsoo.ru/1568aba3

bu6anoreka IIOK
https://m.edsoo.ru/1568aba3

bu6anoreka IIOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHnoBaHue pa3aeioB U TeM
NPOrpaMmblI

CreneHb ¢ palliOHATBHBIM ITOKAa3aTEJIEM.
[TokazarenpHas Gynkmms. [TokazareapHbIe
YPaBHEHMS U HEPABEHCTBA

Jlorapudmuueckas GpyHKIUS.
Jlorapudmuyeckue ypaBHEHHS U
HEPaBEHCTBA

Tpuronomerpuueckne GyHKIUU U UX
rpaduku. Tpuronomerpuueckue
HEPaBEHCTBA

IIpousBoaHas. [IpumeneHne Mpou3BOIHON
NHTerpain n ero npuMeHeHus
Cucremsl ypaBHEHUN

Harypanbnsle u niensie yucna

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHHUH

KoauuecTBO 4acoB

Bcero

12

12

24

12

18

102

KoHnTpoJubHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmunoreka IIOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [IOK
https://m.edsoo.ru/f11c4afd

bu6nuorexa [IOK
https://m.edsoo.ru/f11c4afd

bu6nuorexa [IOK
https://m.edsoo.ru/f11c4afd

bu6nuorexa [IOK
https://m.edsoo.ru/f11c4afd

bubnunoreka LIOK
https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
https://m.edsoo.ru/f11c4afd

bubnunorexa LIOK
https://m.edsoo.ru/f11c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

MHO03k€ecTBO, Onepauy Hajl
MHOKeCTBaMU. JlmarpaMMbl
Ditnepa—Benna

PanuonansHBIC UKCa.
OOBIKHOBEHHBIE U JE€CITUYHBIE
Ipo0OH, MPOLIEHTHI, OECKOHEUHbIE
NePUOANYECKHE TPOOH

ApudmeTrnueckue onepanuu c
palMOHATIBLHBIMU YHCIIAMH,
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHUI

[Tpumenenue 1poOeif u MPoLEHTOB
JUISl peIIeHUs MTPUKIIAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciaed 3HAHUU U
peanbHON KU3HU

[Tpumenenue 1poGeii u MPOLIEHTOB
JUISl peIIeHUs IPUKIIAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciaed 3HAaHUU U
peanbHON KU3HU

KoaudecTBO 4acoB

Bcero

KonTposbHble
padoThbI

IIpakTn4yeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/746d5dce

bu6mmoreka [IOK
https://m.edsoo.ru/be888093

bu6mmoreka [JOK
https://m.edsoo.ru/4d7{95fe

bu6mmorexa [JOK
https://m.edsoo.ru/44dd 1046

bu6mmoreka [JOK
https://m.edsoo.ru/d99d8c74



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

10

11

12

13

14

15

JleficTBUTEIBbHBIC YHCTIA.

PanuonansHbIE M MppaLMOHAIBHBIC

quciia

ApudmeTnueckue onepanuu c
JNEHCTBUTENIbHBIMH YUCIIaMU

[IpubnnxEHHBIEC BEIYUCIECHNUS,

IIpaBUjIa OKPYIJICHMS, IPUKUIKA U

OILICHKA pE3yJibTaTa BBIYMCIICHHUI

Tomnecma U TOXICCTBECHHBIC
npeoOpa3oBaHUs

YpaBHEHHE, KOPEHb YPABHEHUS

HepaBeHcTBo, pemieHue
HEpPaBEHCTBA

Merton HHTCPBAJIOB

Pemenue nensix u 1poOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPaBEHCTB

KonTponbhas pabota no teme
"MHOX€eCTBa PallMOHATIBHBIX U
JICMCTBUTEIIBHBIX YHCE]L.
PanronansHble ypaBHEHUS U
HEpaBEHCTB"

OyHKIHS, CIIOCOOBI 3aJTaHUS
¢yHkuuu. Bzaumao o6patHbie
byHKIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/2f36a36f

bubmuorexa [JOK
https://m.edsoo.ru/a97a12d9

bu6mmoreka [IOK
https://m.edsoo.ru/cb723{bd

bubmuoreka [JOK
https://m.edsoo.ru/3a23acl15

bubmuorexa [JOK
https://m.edsoo.ru/l11ac68be

bu6mmoreka [JOK
https://m.edsoo.ru/50bdf26d

bu6mmoreka [JOK
https://m.edsoo.ru/775£5d99

bu6mmoreka [JOK
https://m.edsoo.ru/6ec7al07

bu6mmorexa [IOK
https://m.edsoo.ru/1914a389

bu6mmorekxa [IOK
https://m.edsoo.ru/226eeabf



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
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20

21

22

23

24

25

I'padux pyakmumn. O6aacTh
OTIpeIeJIeHUs] 1 MHOKECTBO
3HayeHud pynkuuu. Hymm
¢ynkuuu. [IpoMexyTKu
3HAKOMOCTOSIHCTBA

Yérabie 1 HEUETHBIC (QYHKIIMN

Crenens ¢ IeIbIM II0Ka3aTEIEM.
CranngaprHas opMa 3aricu
JIEUCTBUTEILHOTO YHCIIa

Hcnonk3oBaHue MOIXOsIIeH
dbopMbI 3anucH JeHCTBUTETBHBIX
YUCEN JIJISl PEIICHUSI MPAKTHIECKUX
3a/1a4 ¥ TIPEICTABJICHHS TAaHHBIX

CrenenHas GyHKLUSA C
HATyPaJIbHBIM U LEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

ApudmeTnieckuii KopeHb
HaTypaJIbHOW CTENEHU
ApudmeTnieckuii KopeHb
HaTypaJbHOW CTENEHU

CaotiicTBa apuPMETUUECKOTO KOPHS
HaTypaJIbHOM CTENEHU

CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/763e75¢ee

bu6mmoreka [IOK
https://m.edsoo.ru/ff4564ad

bubmuorexa [JOK
https://m.edsoo.ru/66446d3e

bubmuorexa [JOK
https://m.edsoo.ru/6eadc6f1

bu6mmoreka [JOK
https://m.edsoo.ru/3f25a047

bu6mmoreka [IOK
https://m.edsoo.ru/d82c¢36d4

bubmuoreka [JOK
https://m.edsoo.ru/fe7fc4db

bu6mmoreka [JOK
https://m.edsoo.ru/d0f0b260

bu6mmorexa [IOK
https://m.edso0.ru/c3389865

bubmuoreka [JOK
https://m.edsoo.ru/444c4b9c



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
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29
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31

32

33

34

35

36

37

38

HeticTBus ¢ apuMeTHICCKUMU
KOPHSIMU N—O CTENIEHU

HeticTBus ¢ apuMeTHICCKUMU
KOPHSIMH N—O# CTETEeHU

HeiicTBus ¢ apudMeTnaeckumMu
KOPHSIMU N—OM CTENIEHU

JeiicTBus ¢ apupMeTHUSCKUMHU
KOPHSIMU N—OW CTETIEHU

JeiicTBus ¢ apupMeTHUECKUMHU
KOPHSIMH N—O¥ CTETIeHU

Pemenue nppannoHanbHbIX
YpPaBHEHUI U HEPABEHCTB

Penenune upparnmoHanbHbIX
YpaBHEHMI U HEPABEHCTB

Pemenune upparmoHanbHbIX
YpaBHEHMI U HEPABEHCTB

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Penenune uppanmoHanbHbIX
YpaBHEHHI U HEPABEHCTB

CaoiicTBa U rpaguK KOpHS n-oi
CTETICHU

CaoticTBa U rpaguK KOpHS n-oi
CTETeHH

KonTtponbHas pabora o Teme
"Apudmernueckuit KOpeHb N—Ooif
crenenu. MppanuoHaabHbIe
ypaBHEHUS U HEpaBeHCTBA"

bu6mmoreka [IOK
https://m.edsoo.ru/54b815¢c5

bubmuorexa [JOK
https://m.edsoo.ru/83105a0e

bu6mmoreka [IOK
https://m.edsoo.ru/2ablc7bc

bubmunorexa [JOK
https://m.edsoo.ru/eacb053¢

bu6mmoreka [IOK
https://m.edsoo.ru/8a5ada51

bubmuoreka [JOK
https://m.edsoo.ru/69106ae7

bu6mmoreka [JOK
https://m.edsoo.ru/9362fea9

bu6mmoreka [IOK
https://m.edso00.ru/78d9bH391

bu6mmoreka [JOK
https://m.edsoo.ru/de7ca33e

bu6mmoreka [JOK
https://m.edsoo.ru/87e5e52d

bu6mmorexa [IOK
https://m.edsoo.ru/ebOcc5e3

bu6mmoreka [JOK
https://m.eds00.1u/5f29b9b5

bubmuorexa [JOK
https://m.edsoo.ru/f13af630



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630

39

40

41

42

43

44

45

46

47

48

49

50

51

CuHyc, KOCUHYC U TaHT€HC
YHICJIOBOT'O apryMEHTa

CuHyc, KOCHHYC U TaHT'€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa
ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa

TpI/IFOHOMeTpI/I‘-ICCKaSI OKPY’KHOCTb,
OIpEACIICHUC TPUTOHOMCTPHYCCKUX

(YHKLHI YUCIOBOrO apryMeHTa

Tpuronomerpudeckast OKpyKHOCTb,
OIpEIETIEHNE TPUTOHOMETPUUECKUX

(YHKIHMIA YUCIIOBOTO apryMeHTa
OCHOBHBIC TPUTOHOMETPUYECKHUE
bopMyJIbI

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybI

OCHOBHBIC TPUTOHOMETPUIECKHUE
bopmybI

OCHOBHBIC TPUTOHOMETPUIECKHUE
bopMyIIbI

[IpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUH

[IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPKECHHH

[IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPKECHHH

bu6mmoreka [IOK
https://m.edsoo.ru/5f605ed0

bubmuorexa [JOK
https://m.edsoo.ru/ec9f4d78

bu6mmoreka [IOK
https://m.edsoo.ru/b8f5d49a

bubmunorexa [JOK
https://m.edsoo.ru/f1ff9220

bu6mmoreka [IOK
https://m.edsoo.ru/6df195a0

bu6mmoreka [IOK
https://m.edso00.ru/6b61c578

bu6mmoreka [JOK
https://m.edsoo.ru/6ed2b3ba

bu6mmoreka [IOK
https://m.edsoo.ru/fcdd2a2e

bu6mmorexa [IOK
https://m.edsoo.ru/b8a0ff2f

bu6mmoreka [JOK
https://m.edsoo.ru/12d1413¢

bu6mmorexa [IOK
https://m.edsoo.ru/e248c51fc

bu6mmorekxa [IOK
https://m.edsoo.ru/09bas5b3d

bubmuoreka [JOK
https://m.edsoo.ru/1f4655da



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
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60
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62

IIpeobOpazoBanue
TPUTOHOMETPHUSCKUX BBIPAKECHUI

IIpeobOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHHH

Pewienne TpuroHOMETpUYECKUX
YpaBHEHUI

Peuienne TpuroHOMeTpUYECKUX
YpaBHEHU U

Penienue TpuroHoMeTprUUECKUX
ypaBHEHUU

Pemienne TpuroHOMeTprU4YECKUX
YpaBHEHU U

Pelienne TpuroHOMETpUYECKUX
ypaBHEHUNU

Peienne TpUroHOMETpUYECKUX
ypaBHEHUNU

0000menue mo remaM "OCHOBHEIE
TPUTOHOMETpHYECKHE (HOPMYIIBI.
Tpuronomerpuueckue ypaBHeHHS"

KonTtponbHas pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus'"/Bceepoccuiickas
nmpoBepovHas paboTa

Wrorosas koHTpoOJBbHAS paboTa /

Bcepoccuiickast mpoBepoyHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/76¢c€9958

bubmuorexa [JOK
https://m.edsoo.ru/8fa598b5

bu6mmoreka [IOK
https://m.edsoo.ru/6baefel19

bubmunorexa [JOK
https://m.edsoo.ru/alf8d141

bu6mmoreka [IOK
https://m.edsoo.ru/65a02d0

bubmuoreka [JOK
https://m.edsoo.ru/0d8a770d

bu6mmoreka [JOK
https://m.edsoo.ru/cec28774

bu6mmoreka [IOK
https://m.edsoo.ru/ebeec650

bu6mmoreka [JOK
https://m.edsoo.ru/ac44acdc

bu6mmoreka [JOK
https://m.edsoo.ru/b46a8228

bubmuoreka [JOK
https://m.edsoo.ru/188bbf6c



https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c

63

64

65

66

67

68

O00011eH1Ee, CUCTEMAaTH3ALUs
3HaHUH 3a Kypc anreOpsl 1 Hayam
MaTeMaTH4ecKoro aHamm3a 10
KJ1acca

Apudmerndeckas u
reoMeTpHYecKasi IPOrpeccum.
Hcnonp3oBanue nporpeccun 1uist
pelIeHNs peallbHbIX 3a1a4
IIPUKIIATHOTO XapaKTepa

beckoHeuHO yObIBaromast
reoMeTpUYecKast IPOTrPEeCcCHs.
Cymma OeckoHEeuHO yObIBaromei
Te€OMETPHUYECKON MTPOTPECCU

PopMyIia CII0KHBIX IPOLIEHTOB

PopMyIia CI0KHBIX IPOLIEHTOB

O06006111EH1E, CHCTEMATU3ALIHS
3HaHMUM 3a Kypc anreOpbl 1 Havall
MaTeMaTrudeckoro anammsa 10
Kjacca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/33e6629¢

bubmuorexa [JOK
https://m.edsoo.ru/d3666918

bubmuoreka [JOK
https://m.edsoo.ru/1cbf72bl

bu6mmoreka [JOK
https://m.edsoo.ru/538fc437

bu6mmoreka [JOK
https://m.edsoo.ru/c2627eca

bu6mmoreka [JOK
https://m.eds00.ru/49f1b827



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KJIACC

Ne
n/n

10

11

Tema ypoka

Crenenb ¢ palliOHATBHBIM
noKaszaresem

CBoiicTBa CTEEHNA

[IpeoOpa3oBaHue BEIpAXKCHUH,
CoJIeprKallliX PallMOHAJIbHBIE CTEIIEHU
IIpeoOpa3oBaHue BBIpAKEHUIH,
COJIEPIKAIMX PALlMOHAJIBHBIE CTEIIEHU
[IpeoOpazoBanue BBIpAXKEHUH,
COJIEPIKAIMX PALlMOHAJIBHBIE CTEIIEHU
[Toka3zaTenbHblE ypaBHEHUS U
HEpaBEHCTBa

[Toka3zaTenbHblE YpaBHEHUS U
HEpaBEHCTBA

[TokazaTenbHblE ypaBHEHUS U
HEpaBEeHCTBa

[TokazaTenbHbIE ypaBHEHHUS U
HEpaBEeHCTBa

[Toka3zaTenbHblE YpaBHEHUS U

HEpaBEHCTBA

[TokazarenpHas GyHKIMSA, €€ CBOWCTBA
U rpaduk

KoaudecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThbI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/a52939b3

bubmuorexa [JOK
https://m.edsoo.ru/ff601408

bubmuorexa [JOK
https://m.edsoo.ru/3d87¢248

bu6mmoreka [JOK
https://m.edsoo.ru/343c6b64

bu6mmoreka [IOK
https://m.edsoo.ru/4064d354

bu6mmoreka [JOK
https://m.edsoo.ru/be76320c

bu6mmorexa [IOK
https://m.edsoo.ru/3d408009

bu6mmorexa [IOK
https://m.edsoo.ru/bd5{f0ec

bu6mmoreka [JOK
https://m.edsoo.ru/cebf10c6

bu6mmorexa [IOK
https://m.edsoo.ru/536de727

bu6mmoreka [IOK
https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

12

13

14

15

16

17
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20

21

22

23

KonTtponwHast pabora 1o Teme
"CreneHb ¢ paloOHaIbHBIM
nokasaresnem. [lokazarenbHas
¢ynkuus. [lokazarenbHble ypaBHEHUS
1 HepaBeHcTBa"

Jlorapudm yucia

JlecaTU4HBIE U HATypAJIbHbBIC
norapupmMsl

[TpeoOpa3oBanue BeIpaKeHUH,
COZIepIKAIHX JIOTapH (MBI
[IpeoOpazoBaHue BEIpaXKCHUH,
COJIepKaLIHX JIOTapu (MBI
[IpeoOpazoBanue BBIpAXKEHUH,
coJieprKaliux Jorapudmol
IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIepKaLIHX JIOTapu (MBI
Jlorapudmuuecknue ypaBHEHUs U
HEpaBEHCTBA

Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

Jlorapudpmuueckue ypaBHEHUs U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudpmuueckas pyHkuus, eé
CBOICTBa U Tpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/58e8e2f2

bu6mmoreka [IOK
https://m.edsoo.ru/3e3230d4

bubmunorexa [JOK
https://m.edsoo.ru/1ea72162

bu6mmoreka [IOK
https://m.edsoo.ru/da48154c¢

bu6mmoreka [IOK
https://m.edsoo.ru/4beff03b

bu6mmoreka [JOK
https://m.edsoo.ru/fe18912d

bu6mmoreka [IOK
https://m.edsoo.ru/fadb8aas

bu6mmoreka [IOK
https://m.edsoo.ru/3034724¢

bu6mmoreka [JOK
https://m.edsoo.ru/712ac2d9

bu6mmorexa [IOK
https://m.edsoo.ru/9e3f4bc9

bu6mmoreka [IOK
https://m.edsoo.ru/15bclcfb

bubmuoreka [JOK
https://m.edsoo.ru/d68bbe9d



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
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34

Jlorapudmuueckas GyHKIHs, €€
CBOWCTBA U TpaduK

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

[IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

IIpumepsl TPUTOHOMETPUYECKHUX
HEPABEHCTB

IIprmepsl TPUTOHOMETPUUECKHUX
HEPABEHCTB

[IpuMeps!l TPUTOHOMETPUYECKUX
HEPABEHCTB

KonrponsHast pabora o Teme
"Jlorapudmuueckast GpyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. T pUTOHOMETpUYECKHE
GyHKIMHA 1 UX

rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

HenpepriBHble hyHKIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/9d102051

bubmuorexa [JOK
https://m.edsoo.ru/beeff646

bu6mmoreka [IOK
https://m.edsoo.ru/d2e4601b

bubmunorexa [JOK
https://m.edsoo.ru/ba9da96d

bu6mmoreka [IOK
https://m.edsoo.ru/24ab3c53

bubmuoreka [JOK
https://m.edsoo.ru/5272b9al

bu6mmoreka [JOK
https://m.edsoo.ru/0c837397

bu6mmoreka [IOK
https://m.edsoo.ru/e6e1901f

bu6mmoreka [JOK
https://m.edsoo.ru/0f903c¢75

bu6mmoreka [JOK
https://m.edsoo.ru/10130727

bu6mmoreka [IOK
https://m.edsoo.ru/403bfb0d



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
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Meroa UHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

MeTO,Z[ HWHTEPBAJIOB JJIA pCHICHUSA
HCpPaBCHCTB

[IpousBonHas GyHKIUN

[IpousBonHas GyHKIUN

['eomerpuueckuii u pu3nIECKUiA
CMBICII TIPOU3BOIHOM
I'eomerpuueckuii u puzndecKuii
CMBICJI TPOU3BOIHOM

IIpon3BoHBIE 2IIEMEHTAPHBIX
byHKIII

[TIpon3BoOaHBIE DIEMEHTAPHBIX
byHKIHMI

[Ipon3BoiHast CyMMBI, TIPOU3BEACHMUS,
4acTHOTO QyHKIUI

IIpon3BoHas CyMMBI, IPOU3BEACHMUSI,
94acTHOTO (DYyHKIMH

[Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
9acTHOTO (DYyHKIMH

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMbI
[IpuMeHeHne NpOU3BOJHOM K
nccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

bu6mmoreka [IOK
https://m.edsoo.ru/6db0b423

bubmuorexa [JOK
https://m.edsoo.ru/Oadbcelb
bubmuoreka [JOK
https://m.edsoo.ru/0731ad3d
bu6mmoreka [IOK
https://m.edsoo.ru/723dd608
bu6mmoreka [IOK
https://m.edsoo.ru/6¢8d361f

bubmuorexa [JOK
https://m.edsoo.ru/a413eca9

bu6mmoreka [JOK
https://m.edsoo.ru/c7550e5f

bu6mmoreka [IOK
https://m.edsoo.ru/14ab3cdb

bu6mmoreka [JOK
https://m.edsoo.ru/c12a0552

bu6mmoreka [JOK
https://m.edsoo.ru/d5981201

bu6mmorexa [IOK
https://m.edsoo.ru/1de34d4d

bubmuoreka [JOK
https://m.edsoo.ru/17af2df9

bubmuorexa [JOK
https://m.edsoo.ru/a8ca5ad4



https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4

48

49

50

51

52

53

54

55

56

[Ipumenenne npou3BOIHON K
MCCIICIOBAaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U
HauMEHBIIETo 3HauYeHUsl QYHKIIUU Ha
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA
OTpe3Ke

Haxoxnenne HanOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

Haxoxnenne HanOOIbIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

Haxoxaenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HaUYeHUsI (YHKIIUU Ha
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (YHKIIMH Ha
OTpe3Ke

[TpumeneHnne npou3BOHOM ISt
HaxO0JKJICHUS HAMJTYYIIIETO PEIICHUS B
MPUKIIQTHBIX 3a/1a4ax, JIs

bu6mmoreka [IOK
https://m.edsoo.ru/0b411edd

bu6mmoreka [IOK
https://m.edsoo.ru/caf9bd2f

bu6mmoreka [IOK
https://m.edsoo.ru/fac7805

bu6mmoreka [IOK
https://m.edsoo.ru/fb6a8acf

bu6mmoreka [JOK
https://m.edsoo.ru/cffcb7e5

bu6mmoreka [JOK
https://m.edsoo.ru/d9469916

bu6mmoreka [IOK
https://m.edsoo.ru/ad15000e

bu6mmorexa [IOK
https://m.edsoo.ru/86adcbfd

bubmmoreka [JOK
https://m.edsoo.ru/13205d80



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

57

58

59

60

61

62

63

64

65

66

67

68

OIpeIeTICHUsT CKOPOCTH IpoIiecca,
3a1aHHOrO (PopMyIIoif niH rpaduxom

KonTponbhas pabota no teme
"IIpousBoanas. [Ipumenenne
MPOU3BOJHOMN"

[lepBooOpaznas. Tabmuma
1epBOOOPA3HBIX

[lepBoobpaznas. Tabnuna
1epBOOOPA3HBIX

WuTerpan, reoMmeTpuyecKui u
(bu3nuecKuil CMbICT UHTETpaja

WHTerpai, reoMeTpu4YeCKuil 1
(bu3nyeckuil CMbICT UHTErpaja

HHrerpai, reOMETpUYECKUN U
(bu3nueckuil CMbICT UHTErpaja

Brruncnenue uaTerpana mo ¢popmyie
Herorona—JleitOauna

Brruucnenue unterpana mo gpopmyiie
Herorona—Jleibanira

Brruncnenune unterpana no ¢gopmyie
Herorona—JleiOunma

Brruncnenue unrerpana mno ¢popmyie
Herorona—JleitOaunna

CucreMpl TMHENHBIX YPaBHEHUN

CucreMpl TMHENHBIX YpaBHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/f8e¢d5{99

bubmuoreka [JOK
https://m.edsoo.ru/d777ed{8
bubmunorexa [JOK
https://m.edso0.ru/30c3697b
bu6mmoreka [IOK
https://m.eds00.ru/391272¢9
bu6mmoreka [IOK
https://m.edsoo.ru/d359{b5f
bu6mmoreka [JOK
https://m.edsoo.ru/07eb464b
bu6mmoreka [IOK
https://m.edso00.ru/b9b225¢3
bu6mmoreka [IOK
https://m.edsoo.ru/b800deb4
bu6mmoreka [JOK
https://m.edsoo.ru/f5eed075
bu6mmorexa [IOK
https://m.edsoo.ru/41dad431a
bu6mmorexa [IOK
https://m.edsoo.ru/b648235a

bu6mmoreka [IOK
https://m.edsoo.ru/5ab83864



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864

69

70

71

72

73

74

75

76

77

Pemrenne npukiagHeix 3a1a4 C
IIOMOIIBIO CUCTEMBI JIMHEUHBIX
ypaBHEHUH

Pemenue npukiaaHbIX 3a1a4 ¢
MTOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUI

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
paluOHAJIbHbIX, HPPALlUOHAIIbHbBIX,
IIOKAa3aTCJIIbHbBIX, J'IOFapI/ICI)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

CucreMbl U COBOKYITHOCTH LIENbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
YpaBHEHMI U HEPABEHCTB

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
paloHaIbHBIX, UPPALMOHAIIBHBIX,
[IOKa3aTeIbHbBIX, JOTapU(PMHUUECKUX
YPaBHEHUI U HEPABEHCTB

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
paloHaIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpa¢pukoB GyHKUIUN
IUTSL pEIICHUs] YPAaBHEHUH B CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUN
JUISL PELICHUs] YPAaBHEHUH U CUCTEM

[IpumeneHnue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUIO

bu6mmoreka [IOK
https://m.edsoo.ru/a4dd65¢ee5

bu6mmoreka [IOK
https://m.edsoo.ru/aa5962¢l

bu6mmoreka [IOK
https://m.eds00.ru/48190472

bu6mmoreka [IOK
https://m.edsoo.ru/2dbd3859

bu6mmoreka [IOK
https://m.edsoo.ru/7ab8d17e

bu6mmoreka [IOK
https://m.edsoo.ru/81cccfe9

bu6mmoreka [JOK
https://m.eds00.ru/039949bf

bu6mmorexa [IOK
https://m.edsoo.ru/a7d95179

bu6mmoreka [IOK
https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

78

79

80

81

82

83

84

&5

86

87

88

&9

MaTeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00JIaCTe HAyKH U
peanbHON KU3HU

KonTponbhas pabota no teme
"MHTerpas u ero NpuMeHEeHUs.
Cucrtembl ypaBHeHU "

HarypanbHble u niensle 4ucia B
3a/la4ax U3 peaJbHOU KU3HU

HarypanbHble u niensle 4ucia B
3a7a4ax U3 peaabHOM KU3HU

HaTypaJ'ILHHe U 1 CJIbIC YHCila B
3aJadax U3 peanLHoﬁ JKHU3HHU

HpI/I3HaKI/I JACITINMMOCTH ICIIBIX YHUCEI
HpI/I3HaKI/I JACITINMMOCTH ICIIBIX YHUCEI

HpI/I3HaKI/I JCIINMOCTH LCIIBIX YHUCEI

[ToBTOpenue, 06001IeHNE,
CUCTeMaTH3alusl 3HAaHUHA. Y paBHEHUS
[ToBTOpeHue, 06001IeHNE,
CUCTeMaTH3allusl 3HAaHUHA. Y paBHEHUS
[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS
[ToBTOpeHue, 060061IeHNE,
cUCTEeMaTU3alus 3HAHUM. Y paBHEHUS
[ToBTOpeHue, 0600MIIEHNE,
cUCTEMaTU3alus 3HAHUM. Y paBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/471¢c735b

bu6mmoreka [IOK
https://m.edsoo.ru/3ceel327

bubmuoreka [JOK
https://m.edsoo.ru/a35al31d

bubmuorexa [JOK
https://m.edsoo.ru/ef10c419
bu6mmoreka [IOK
https://m.edsoo.ru/51696a67

bu6mmoreka [JOK
https://m.edsoo.ru/fab81c0e
bu6mmoreka [JOK
https://m.edsoo.ru/ef2c6e43

bu6mmoreka [JOK
https://m.edsoo.ru/0312c{8¢

bu6mmorexa [IOK
https://m.edsoo.ru/247d2fe7

bu6mmoreka [JOK
https://m.edsoo0.ru/e8b87729

bu6mmoreka [JOK
https://m.edsoo.ru/1bf2fb98

bu6mmoreka [IOK
https://m.edsoo.ru/9c44c6¢ca



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca

90

91

92

93

94

95

96

97

98

99

100

[ToBTOpeHmEe, 0600MIIEHNE,
CcUCTEMaTU3alus 3HAHUM. Y paBHEHUS

[ToBTOpeHmE, 0600MIIEHNE,
cUCTeMaTHu3aIis 3HaHHH.
HepaBenctBa

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HAHUH.
Hepagencrtpa
[ToBTOpeHue, 06001eHNE,
CHCTEMAaTH3aINsI 3HAHUH.
HepasencrBa

[ToBTOpeHuEe, 0000IIEHNE,
CHCTEeMaTH3allus 3HaHU.
HepasencrBa

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3HaHui. CHCTEMBI
YpaBHEHUN

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHuH. CHCTEMBI
ypaBHEHUN

[ToBTOpenue, 0600MIIEHNE,
cucremaTusanus 3HaHuil. OyHKIumn
[ToBTOpenue, 06001IeHNE,
cucremaTtusauus 3HaHuil. OyHKIMU

HToroBast KOHTpOJIbHASA paboTa

HToroBast KOHTpOJIbHASA paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/337aad59

bubmuoreka [JOK
https://m.edsoo.ru/a86014el

bu6mmoreka [IOK
https://m.edsoo.ru/5¢45a60a

bubmuorexa [JOK
https://m.edsoo.ru/19304aba

bubmuorexa [JOK
https://m.edsoo.ru/c3d4b282

bu6mmoreka [IOK
https://m.edsoo.ru/a20b8a4c

bu6mmoreka [IOK
https://m.edsoo.ru/a012476d

bu6mmoreka [JOK
https://m.eds00.1ru/d620c191

bu6mmoreka [JOK
https://m.edsoo.ru/7017196f

bu6mmoreka [JOK
https://m.edsoo.ru/513¢9889
bubmuoreka [JOK
https://m.edso0.ru/2276973



https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973

O0001enue, cucTeMaTH3anus 3HaHUH

101 3a Kypc anreOpbl 1 Haval 1 bub6nuoreka [IOK
MaremaTudeckoro ananuza 10-11 https://m.edso0o.ru/3330f7ef
KJIaCCOB
O0001enue, cucTeMaTH3alus 3HaHUH

102 3a Kypc aiareOpsl U Havya 1 bubnnoreka [HOK
MaremaTuueckoro ananuza 10-11 https://m.edsoo.ru/cead345e
KJIACCOB

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102 9 0


https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro oﬁmero 06pa3OBaHI/Iﬂ

Yuncna v BEIUMCICHUS

OHepI/IpOBaTL MNOHATHUAMMA: PalOHAJIbBHOC U ﬂeﬁCTBHTeHBHOe quciio,

OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

BeImonHATE  apu(MeTHUecKue Oomnepalud C  PaluOHAIBHBIMH |

JEUCTBUTEILHBIMU YHCIIaMHU

BreimonssTh HpI/I6JII/I)KéHHBI€ BBIUMUCJICHUS, HUCIIOJBb3ysA  IIpaBUJIA

OKPYTIJICHUA, ACTIAaTh IPUKUAKY U OLICHKY pE3yJibTaTa BBEIUHMCIICHUH

OnepupoBaTb NOHATUAMU: CTEIIEHB C LIETIBIM [10KA3aTeIEM, CTAaHIapTHA
¢dopMa 3anucu 1eHCTBUTENIBHOTO Yncia, KOPEHb HaTypalbHOM CTENEHU;
UCIOJIb30BaTh MOIXOASAIIYI0 (OPMY 3aITUCH I€HCTBUTEIBHBIX YMCENT TS

peIICHUA NPAKTUYCCKUX 3a/la4d U MMPCACTABICHUA TaHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCHHYC U TQHT'€HC MPOU3BOJIBLHOTO
yria; WCHOJb30BaTh 3alUCh IPOU3BOJILHOTO yIja dYepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKINN

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
L[EJI0€, PalHOHAIbHOE, HUPPALMOHAIBHOEC YPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BoinonuaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUN H
peuarb TPUrOHOMETPUYECKHUE YPABHEHUS

BrInonHaTe npeobpazoBaHus LETBbIX, paloOHaIBHBIX u
UPPALMOHAIBHBIX BBIPA)KCHUM M pEIIaTb OCHOBHBIC THIIBI IENbIX,
palMOHANBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
IIpyuMeHATh ypaBHEHUS M HEPABEHCTBA Ul PEIICHUS MaTEMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAyKU U peabHOU )KU3HU
MogenupoBaTh pealbHbIE CUTyallud Ha S3bIKE ajareOpbl, COCTABIATH

BBIpQXXCHHS, YpaBHEHMs, HEpPaBEHCTBA [0 YCJIOBHMIO  3a/auyW,



3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

52

53

11 KIIACC

UCCIICIOBATh ITOCTPOCHHBIE MOJEIU C UCIOJIb30BaHUEM arapara
anreOpsl

OyHkImMY U rpaduKu

OnepupoBaTh MOHATUSAMH: (QYHKIHMSA, CHOCOOBI 3adaHus (YHKIIWH,

001acTh ONpeNieNeHNusT U MHOXKECTBO 3HAueHWH (QyHKUUH, Tpadux

(GyHKIHMH, B3aUMHO 00paTHbIC PYHKITUN

OnepupoBaTh MOHATUAMHU: YETHOCTh UM HEUYETHOCTb (YHKIUH, HYIH

(bYHKINHU, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
Hcnonb3oBate rpaduky QyHKIMHA 111 peLICHUs] YpaBHEHUH

Ctpoutb u uutaTh Tpaduku IUHEHHOW (YHKUWH, KBaJIpaTHUYHON

(GYHKINH, CTENEHHON (DYHKIMH C IIETTBIM TTOKa3aTelIeM

Hcnons3oBare Tpadukd (QYHKIWA I WCCIEAOBAHUS TIPOIECCOB H
3aBHCHMOCTEH MpU pelIeHUU 3a7ad U3 JIPYruX y4eOHBIX MPEeIMETOB U
peasIbHOM JKWM3HH, BBIpaXaTh (QOpMyJaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

Hayana maremaTnueckoro aHanunsa

OnepupoBaTh MOHSATUSMHU: TOCIEAOBATENBHOCTh, apupMeTHUeCKas U
reoMeTpUUecKasi MpOrpecCun

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIlas reOMETpUYEcKast
mporpeccusi, CyMma O€CKOHEYHO YyOBIBAIOUIEH Te€OMETPUUYECKOM
MIPOTpPECCUM

3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
Hcnonp30BaTh CBOMCTBA IOCIENOBATEIBHOCTE M IMPOrPECCUM IS
pEIIeHUs peasTbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa

MHoOecTBa U JTOTUKa

OrnepupoBaTh MOHITHSAMU: MHOKECTBO, OTIEPAITUH HaJl MHOYKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Il ONHUCAaHU
peaNbHBIX MPOLECCOB M SBJICHWM, MPU PEUIEHUU 3aqad U3 JPYTUX
y4eOHBIX MPEIMETOB

OnepupoBaTb MNOHSATUSIMU:  OINpEACIICHHE, Teopema, CIEJICTBHE,

J0Ka3aTcJIbCTBO



Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

2.6

3.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpa3soBaHusi

Yucia 1 BEIUUCIIEHUS

OnepupoBarh NOHATUSIMU: HATYpaJIbHOE, 1I€JI0€ YHUCIIO; UCIIOIb30BAThH
MPU3HAKU JETUMOCTU IENIbIX YMCEeJ, Pa3joKEHUE YUClia Ha MPOCThIE

MHOXUTCJIN JJI1 pCHICHUA 3a1a4
OHepI/IpOBaTB IOHATHUEM: CTCIICHD C pallMOHAJIBHBIM IIOKa3aTCJIEM

OHepI/IpOBaTB IHOHATHUAMM J'IOl"apI/I(bM qucia, AOCCATUYHBIC H

HaTypaJbHbIE JIOTapU(pMBbI
VYpaBHEHHUsI U HEpABEHCTBA

[IpumensTh cBOWCTBAa CTENEHU Uil IMPEOOPa3OBAHUS BBIPAKEHUH,
OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THIILI ITOKA3aTCIbHBIX ypaBHeHI/H\/JI 1 HCPABCHCTB

BrImonHATh npeoOpa3zoBaHus BBIPAKEHHH, COAEPIKAIINX JOTapr(MBbI;
ONEpUpPOBATh  TMOHATHUSAMHU:  JIOTapU(PMHUECKOE  YpaBHEHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUH U

HEPABCHCTB
Haxoaute peuicHu-d HpOCTCfIH.IPIX TPUTOHOMETPUUCCKUX HCPABCHCTB

OnepupoBaTh MOHATHSMM: CHCTEMa JIMHEHHBIX YypaBHEHMH U €€
pelIeHue; UCI0Ib30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUN NI pELICHUS

IMPAKTUYCCKHUX 3aaa4d

Haxomute pemieHMss MNpPOCTEMIIMX CHCTEM UM COBOKYITHOCTEH

palnMoHaNbHBIX YPAaBHEHUI U HEPABEHCTB

MopenupoBaTh peallbHble CUTYallMUH Ha s3bIKE alnreOpbl, COCTAaBISAThH
BBIpA)XCHUSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCIIOBHIO 3a/1a4H,
UCCIIeIOBaTh TOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHMEM armapara
anreopsl

OyHKIMU U TpaduKu

OmnepupoBaTh TOHATHAMH: TEpUOAMYECKas (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (D)YHKILIMH, TOUKU SKCTpeMyMa (yHKLIUHU, HanOoblIee U
HavMeHblIee 3HaueHHUs QYHKIUHN Ha TPOMEXKYTKE; UCTIOIB30BaTh UX IS

rccnenoBaHus GyHKITUH, 3aIaHHOM rpaduKoM



3.2

3.3

3.4

4.1

4.2

43

4.4

4.5

4.6

4.7

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JorapuMUIecKon
U TPUTOHOMETPUYECKHX (DYHKIMI; M300pakaTh UX Ha KOOPAUHATHOMN

IIJIOCKOCTH 1 HUCIIOJI30BAaTh AJI pCHICHHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB

N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKd JMHEHHBIX
YPaBHEHHI M HCIIOJIB30BATh MX JUISl PEIIEHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUU

Hcnonb3oBare rpaduku (YHKIMNA Ui UCCIEAOBAHHS IPOLIECCOB U
3aBUCUMOCTEH U3 JPyrux y4eOHBIX AUCLUILINH

Hagana maTemaTnueckoro aHanusa

OmnepupoBaTh MOHATUAMU: HeNpepbiBHAas (QYHKLIMSA, TPOU3BOIHASA
(GYHKIMU; HCIONB30BaTh TEOMETPUYECKHH M (U3NYECKUH CMBICT
IIPOU3BOHON Ul PEILIECHUS 3a]a4

HaxomuTe TpOM3BOIHBIE DIIEMEHTAPHBIX  (DYHKIUH, BBIYHACIATH
IIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (QYyHKIUN
Hcnonb30BaTe MPOM3BOJIHYIO JUIsl MCCleqoBaHUsA (YHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIIEIOBAHNS
K ITOCTPOEHHIO IrpauKoOB

Hcnonp30BaTh NPOU3BOAHYIO JJI HAXOXK/IECHUS HAUIY4IIErO PELICHUS
B IIPUKJIAJIHBIX, B TOM YHCJIE COLIUAIIbHO-DKOHOMHYECKHX, 3a/1a4ax
OnepupoBaTh NOHATUAMHU: MepBOOOpasHasi W MHTErpaj; MOHUMATh
reOMEeTPUUECKUH U (PU3NYECKHUI CMBICI HHTETpaja

Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH
uHTerpain no gopmyine Hetotona — Jleitbuuna

Pemrats npukiaaHeie 3a1a44, B TOM YUCIIE CONUAIBHO-)KOHOMUYECKOT O

1 GU3UYECKOro XapakTepa, CpeICTBAMH MaTEMATHYECKOTO aHAIN3a

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Yucna ¥ BEIUUCIIEHUS

Pammonaneubie uncna. OOBIKHOBEHHBIE W JCCATHYHBIC JPOOHM, TPOIEHTHI,

OeCKOHEUHbIE  MEepHOAMYECKHEe  apodu. Apudmernyeckue omnepanuud C



1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

33

34

panroHaTbHBIMU YUCIIAMH, TPE0OpPa30BaHUs YUCIOBBIX BhIpaXKeHH. [Ipumenenune
Ipobeil ¥ MPOILEHTOB Ul PElICHUs MPUKIAJAHBIX 33/1a4 U3 Pa3IUYHBIX OTpaciei

3HaHUH U PEaJIbHOM KU3HU

JelictBuTenbHble  4yMclia.  PalMOHAJbHBIE W HPPALMOHAIBHBIE  YHCIA.
Apudmernueckue omepanuu ¢ AecTBUTENbHbIMU unciaamu. [IpubmmxéHnbie

BBIYMCIICHMS, IPABUIIA OKPYTJIIEHUs, IPUKUKA U OLIEHKA pe3ysIbTaTa BbIYACICHUN

Crenenp ¢ nensiM nokasaresnem. CtanaaptHas GopMa 3amucu JIeHCTBUTEIBHOTO
yrcna. Mcnonp3oBanue noaxosmeid popMbl 3anucy ASHCTBUTEIBHBIX YHCEI JUIS

peIICHUA NPAKTHUYCCKUX 3a1a4 U MPCACTABJICHUA JAHHBIX

Apudmerndeckuit KopeHb HaTYpaJbHOU cTeneHu. [eiicTBus ¢ apudmeTnaeckuMu

KOPHAMUA HaTypaHbHOﬁ CTCIICHHU

CI/IHYC, KOCHUHYC MW TaHI'CHC YHUCIOBOI'0 apryMcHTaA. ApKCI/IHyc, APKKOCHUHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa
ypaBHeHI/IH H HCPABCHCTBA
ToxaecTBa U TOXKJICCTBEHHbBIC Hp606p330BaHI/IH

Hpeo6pa30BaHHe TPUTOHOMCTPHYICCKUX BLIpa)I(eHI/Iﬁ. OcHOBHbBIE

TPUTOHOMETPUYECKHE (POPMYIIBI

VYpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHre HepaBeHCTBA. Meton

UHTEpBAJIOB
Pemienue nenbix U 1poOHO-pAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB
Pemrenne nppatimoOHaNbHBIX YPaBHEHUH U HEPABEHCTB

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEHICHUIO MAaTeMaTHYECKHMX 3a1ad U

3aJa4u U3 pa3IMUHBIX 00JacTel HAYKU U pealbHON JKU3HU

OyHKIUH U TpapuKH

@ynkius, cnocodsl 3amanus Gynkiuu. ['paduk ¢yskuuu. B3anmuo obpaTHble
byHKIIN

OO6nacte omnpeneneHuss U MHOXeCTBO 3HaueHMi ¢yHkuuu. Hymun ¢yskuumm.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUINN

CrenerHas (yHKIMS C HaTypaJdbHBIM M IIEJBbIM TOKa3aTeneMm. EE cBoiicTBa u

rpaduk. CBoiicTBa 1 rpadMK KOPHS 71-OU CTETICHH

Tpuronomerpuueckas OKpy>KHOCTb, OIPEEICHHE TPUTOHOMETPUYECKUX (PYHKIUH

YHCIIOBOTO apryMeHTa

Havana MmaTeMaTH4ueCcKOro aHaamn3a



[TocnemoBaTeIbHOCTH, CIOCOOBI 3afaHUs IOCIIEA0BATEILHOCTEH. MOHOTOHHBIC

+ [IOCJIEI0BATEIbHOCTH
Apudmernueckas M TeoMeTpuyecKas Mnporpeccuu. beckoHeuHo yObIBaromias
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKOM
' nporpeccun. Gopmysia CIOXKHBIX HPOLEHTOB. Mcnosib3oBaHue mporpeccuu uist
pELIEHHS pealIbHbIX 3a7a4 IPUKJIATHOrO XapaKTepa
5 MHoOxecTBa U JJOTHKA
MHoXxecTBO, omepaluu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOpPEeTUKO-MHOKECTBEHHOIO armaparta i ONUCaHUsl PEeaIbHbIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallioOHATBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTudHbIe U HATYpaTbHBIC JOTapU(HMbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpeobpazoBaHue BbIpaXXeHU, CoAEpKAIUX TOTapUPMBI
55 [Ipeobpa3oBaHue BhIpaXEHUH, COAEPIKAIIUX CTENIEHHU C PAIlHOHATIHLHBIM
' MOoKa3aTeyieM
23 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI M1 HEPABEHCTBA
Y Cucrembl JIMHEWHBIX ypaBHEHUM. PellleHMe NpUKIAAHBIX 3a/7ad C MOMOIIBIO
' CHUCTEMBbI JINHEHHBIX YPaBHEHUI
2.7 Cucrembl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKHUX
. 3a/1a4 U 3a]1a4 U3 Pa3TUYHbIX 00JacTel HAyKU U peallbHOM JKU3HH
3 OyHKIUH U TpapuKH
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Oynkuus. Ilepuonnueckue Qynkiuu. IIpoMexyTku MOHOTOHHOCTH (DYHKIIUH.
MaxkcumyMbl 1 MUHMMYMbl (QyHKUMU. HanOosbliee M HauMeHbllee 3HAYCHHE

(GYHKIHU Ha TPOMEKYTKE

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

[Toka3zarenbHas u orapudmMudeckas GyHKIMU, KX CBOHCTBA U TpauKH
Hcnonb3oBanue rpadukoB GyHKIUHN I peIICHHs YPaBHEHUH U TMHEHHBIX CHCTEM

Hcnonb3oBanue rtpadukoB (QYHKIUA JUISS  UCCICIOBAHHS IPOLECCOB U
3aBHCUMOCTEH, KOTOpPhIC BO3HUKAIOT INPH PEIICHWH 3aJad W3 JPYTHX yUeOHBIX

IIPEAMETOB U pPEaIbHOM KU3HU

Havana maTremaTnyeckoro aHanusa

HenpepsiBHble pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUS] HEPABEHCTB
IIpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GuU3NIECKU CMBICI TPOU3BOIHOM

[Ipon3BosHbIe 37E€MEHTApHBIX (QYHKUUH. POpMysbl HaXOXKJIEHHUS MPOU3BOIHON
CYMMBI, IPOU3BENECHUS U YaCTHOTO (DYHKIIUH

[IpumeHeHne TPOU3BOMHONW K HCCIENOBAHUIO (YHKIMHA HAa MOHOTOHHOCTH W
sKcTpeMyMbl. Haxox/1eHrne HanOobIIero 1 HauMEeHbIero 3Ha4eHus pyHKIUN Ha
OTpe3Ke

[IpuMeHeHre TPOM3BOJHONM s HAXOXKJIEHWs HAWwIydllero peleHus B
OPUKIAJHBIX 3aJadax, Ui ONpENeNIeHHs CKOPOCTH TMpoliecca, 3adaHHOTO
¢bopmyoit umu rpadgukom

IlepBooOpazHas. Tabnuia nepBooOpa3HbIX

I/IHTerpaJ'I, €ro FeOMeTpI/I‘-ICCKI/Iﬁ u (I)I/ISI/I‘IGCKI/II\;I CMEICT. Beruncnenue HUHTCrpaia 1o

dbopmyne HetoTona — JleitOauia



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTrO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3zoBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUA.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOTO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYaroIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILIEero
oOpa3oBaHMsl OOYCJOBJIEHA NPAKTHMUECKONM 3HAYMMOCTBIO METalmpeIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMuUpoBaHUs (YHKUIMOHAIBHOM MaTeMaTHUYeCKOU
I'PaMOTHOCTH, U3YYEHHS JPYTUX y4eOHbIX AMCUMIUIMH. PazBuTHe y 00ydaromuxcs
IPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEajJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MaTeMaTHYECKOW HAYKOH SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJIETMPOBAHUS B HAYYHOM NO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJIi aJalTallud B COBPEMEHHOM
o01ecTBe.

['eoMeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTb H3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYyYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIIBUTaTh M ONPOBEpPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCIIOIB3YIOTCS INPU PEIICHWM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacCTsAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHs, (dopMa



OTPaXKEHHUS OKPYXAIOIIEr0 MHpA, YCJIOBHUE YCIEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIC BUABI yU€OHOU U TPYIOBOM EATEIbHOCTH, IBISETCS
OJIHUM U3 TPpo(decCHOHATHLHO BaXHBIX KAauecTB, IMOATOMY akKTyallbHa 3ajada
dbopmupoBaHuss y  oOydaromxcsi MPOCTPAHCTBEHHOTO  MBIIIJICHUS KAk
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBICHUSIM.

[lens ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepes o0ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U  JIEUCTBUM, CIEHMPUUHBIX
T€OMETPHH, BO3MOXXHOCTH  YCHEIIHOTO MPOJODKEHHS  O0pa3oBaHUA  TIO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMMa mno reoMmerpuu Ha 0a30BOM YpOBHE IIpeJHA3HayeHa MJis
00yJaromuxcs CPpeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUMA
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOyuaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MaTeMaTHUECKUE YMEHUS, CBA3aHHBIE CO
celMpUKON reoMeTpuu U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXXHOCTH U3yUHUTh TEOMETPHUIO 00Jiee TITyO0KO, eClTu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUECKHUX 3HAHUSX B
npoeCCUOHATIBHON JIEATEIbHOCTH.

JlocTmkeHre ULelnu OCBOCHHUS MpPOrpaMMbl 0O0ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputeTHBIMH 3aJadyaMu  OCBOGHHUSA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBISIFOTCS:

— (dopMHpOBaHHE TPEICTABICHUSI O TEOMETPHUM KaK YacTH MHPOBOU

KyJBTYPBI M OCO3HAHHE €€ B3aMOCBS3H C OKPYKAIOITUM MHPOM;

— (opmupoBaHUEe MPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIIEHUS KaK
O BROKHEUIUX MATEeMATHUYECKHUX MOJECISX, MO3BOJISIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIErO MUPA;

— (dopMHpOBaHHE YMEHHs paclo3HaBaTh Ha 4YepTeX axX, MOJCIIX H B
peasIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

— OBJAJCHUE METOJAMH PEIICHMsI 3aJlad Ha TOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

— (dopMHpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMH TMOHITHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILEHUS U UX OCHOBHBIMU CBONCTBaMU;

— OBJIaJIEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe YMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
pacCykKJIeHUsl B XOJE pELIEHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;



— Pa3BUTHE MHTEJUIEKTYAJIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIILJIEHUS;

— (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yMEHHUE PACIO3HABATh MPOSBICHUSI TEOMETPUUECKUX MOHATHH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3yHYECHHUH
Ipyrux  y4eOHBIX  MPEAMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATH WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJENH, IPUMEHITh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pelieHus IIPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATh MOJYUYECHHbBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HAYaJIE €r0 U3yYEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHUBHOTO
NO3HAHMs, U ONpENeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YUYEHUIO MIPEeIMETA.

[Tpenmourenue oTAAETCSA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaIllUXCsl B Kypce CTEPEOMETPUH MPOBOAUTCA 33 CUET pEUICHUS 3a7a4 Ha CO3/1aHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCJIOBHSIX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIepKAHUSI.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpeensercs He TOJIbKO 10 COJAEPKATENbHBIM JIMHUAM, HO U 10 TOJaM 00y4eHHUs
Ha YPOBHE CpPEeHEro 00Iero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeles€éHHbBIM 10 TojAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYULIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYydYaloUIUXCs, pacuIupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.

COJEPKXAHUE YYEBHOTI' O KYPCA
10 KIIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
NapajulelibHble W CKpemmBaronmecs npsamele. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMHM; YIOJd MEXAy MPSIMBIMU B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapajljIesIbHBIE IITIOCKOCTH; CBOMCTBA MTapajuIesIbHBIX
iockocte. IIpocTeiime nmpocTpaHCTBEHHbIE (PUTYypbl HA MIIOCKOCTU: TETPAdp,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUEHHH.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJISIPHONW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY MPSAMOM H
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojdl  JBYTPAHHOTO  yIJIA.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnuKyIsipHOCTb
TUIOCKOCTEM: MPU3HAK MEPIECHAUKYJISPHOCTH ABYX IUJIOCKOCTEN. Teopema 0 TpEX
MEPIICHIUKYJISIPAX.

MHororpaHHuKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBHIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAS MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yceu€HHas MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuabl. [IpaBuibHbIE
MHOI'OTPAHHUKU: MOHATUE MPABUIBHOIO MHOIOIPAaHHMKA; NPAaBUJIbHAs MPU3MaA U
IIpaBUJIbHAs IIMpPaMHUJA; I[PABUJIbHAs TPEYroJibHasA IHUpPaMUAA U IIPABUIIBHBIN
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
noneka’ap u ukocasap. CeueHus: Ipu3Mbl U MUPAMHUIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIE€MEHTH CHMMETPHUH B MUPAMUIaX, MapaJiieJenuIieiax, MpaBUIbHBIX
MHOTOIPaHHUKAX.

BrluncieHne 93J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiud, yIJIbL.
[Tmomaas OOKOBOM MOBEPXHOCTHM M IIOJHOM TOBEPXHOCTH TMPSIMOU MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM NHUpaMUJIbI, TEOpEMa O
Iomaau yceu€HHoi nupamuapl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[Tono6uple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIONIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tena Bpamenust

nmmHaapuyeckas ITOBEPXHOCTB, oOpasyroiue HUAJIMHIPUYIECKON
MOBEPXHOCTH, OCh UHWJIWHJIPUYECKOW TMOBEpPXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasymoiias M OCb;, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: OcHOBaHuMe U BepIlIMHA, 00pa3yroIias
1 OCh; TIJIOIAIb OOKOBOM M TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUaAMETpP; IUIOMIAJb MMOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 ChEpPHI.

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka MUIMHpa U KOHYCA.

KomOunaruu ten BpaiieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIH
okoJi0 cpepsl; cepa, BnUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM mIMHIpA,
koHyca. O0BEM mapa u maomass chepsl.

[longoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOHIAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

Cedenus IMHAPA (MapaJUIEIbHO U MIEPIICHIUKYJISIPHO OCH), CEYEHUS KOHYCa
(mapajuienbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY ), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B rpocTpancTBe. CI0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3anay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM ¢ Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. [lpocreimme 3amaun B
KOOpJIMHATax. YTol Mexay BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T'€OMETPUUECKUX 3a]1ay.

INJIAHUPYEMBIE PE3YJIBTATBI
IMPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBate B3aMMHOE pPAacHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMH: JIBYIPAaHHBIA yTOJI, TPaHU JBYIPAHHOTO YIJIa,
peOpo IBYTpaHHOrO yIJla; JMHEWHBIM Yroj ABYIPaHHOTO YIJa; IpalycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKIJIBIA M HEBBITYKJIIbINI
MHOTOIPAHHHK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljieNIeUuneabl).

OnepupoBaTh MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUSI CEYEHUH, HCTIOIb3YSl METO/T CJICIIOB.

CtpouTh ceYeHUs MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3am Win
aIrOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl IpPU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 33]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
aIrOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl IpPU PELICHUU



CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HA  BBIYMCICHUE YIVIOB  MEXIY
CKPCIMBAIOIIMMUCS TPAMBIMH, MEXKIY TMPAMOM U  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IIIOLIAAM NOBEPXHOCTEH MHOTIOIPAHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUUCIISITH COOTHOLIEHHS MEXTy TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensTh reomeTpuueckue (HaKkThl I PEIICHHS CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO IIar0B PELLICHHUs, €CJIM YCIOBUSA IPUMEHEHUS 3a/1aHbI
B sIBHOU (popme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEabHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTU4YeCKln CQOPMYIMPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3zyroliue
UMJIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/P; KOHUYECKAst MIOBEPXHOCTh, 00pa3yIome
KOHUYECKOU OBEPXHOCTH, KOHYC; CpepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudunmpoBats B3auMHOE pacnoyio’keHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOIIQAM  TOBEPXHOCTEM  Tel  BpalleHws,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HOpMy.

OmneprpoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OMUCAHHBIN
okoJo chepsl; chepa, BMCaHHAS B MHOTOTPAHHUK HJIM TEJIO BPAICHHUSL.



Bb4HChsTe COOTHOLICHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
10/TOOHBIX TEJI.

N3o06paxaTth u3ydaemble (UTYphl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE IEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHTh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.

[IprMEHATH IIpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHAMU: J1E€KAPTOBBI KOOPJIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIIPHOEC MPOU3BEACHUE, pPACKIAAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHUs CTEPEOMETPUUECKHX 3a/1aY,
[IPEAIOJIararouxX HECKOJIBKO IIaroB PELICHUs, €CJIA YCIOBUS IIPUMEHEHHNS 3a1aHbI
B sIBHOU (popme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOpPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [I0OKa3aTesbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAXO0XkJIEHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM aJropuT™Mam, MPUMEHsIs
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHsaTs mpocreiiive OporpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOIMTHE NpHUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallud Ha A3BIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM F€OMETPUUYECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXIEHUEM T€OMETPUUECKUX BEIIUYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

No HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

Bgenenue B CTCPCOMETPULIO

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.

[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
[lepnieHIUKYISIPHOCTD MPSIMBIX U
IIJI0CKOCTEN

4 VYTibl MeXAY OPSIMBIMU U TJIOCKOCTSIMH

5 MHororpanHuku

6 OO6BbEMBI MHOTOI'PaHHUKOB

7 IToBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

10

12

12

10

11

68

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmunoreka IIOK
https://m.edsoo.ru/1¢209e37
bubmuoreka IIOK
https://m.edsoo.ru/1¢c209e37

bubmuorexa [IOK
https://m.edsoo.ru/1¢209e37

bu6nuorexa [IOK
https://m.edsoo.ru/1¢c209¢e37
bu6anoreka IJOK
https://m.edsoo.ru/1¢c209e37
bu6anoreka IJOK
https://m.edsoo.ru/1¢c209¢e37
but6mmorekxa [IOK
https://m.edsoo.ru/1¢209¢e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

HanmeHnoBaHue pa3/ie/ioB U TeM
Ne i/t
NMPOrpamMMbl

Temna Bpamenus
2 O0BbEMBI TEN

BGKTOpBI H KOOPAHWHATHI B IIPOCTPAHCTBEC

[ToBTOpenue, 06001IIEHNE,

cHUCTEeMaTH3alus 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

KoaudecTBO 4acoB

Konrposbuble IIpakTuyeckue
Bcero

padoThI padoThbI
12
5 1
10 1
7 1
34 3 0

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢37
bubmuorexa [JOK
https://m.edsoo.ru/1¢209¢37

bu6mmorexa [IOK
https://m.edsoo.ru/1¢209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE MIOHATHUS CTEPEOMETPHU:
TOUKa, MpsMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
n300pakeHNs Ha PUCYHKAX:
1300pakeHus MJI0CKOCTEH,
napajulebHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIECPECCKAIOIIUCCA
npsamMas U mIOCKOCTb

[TonsTus: nepecexaronmecs
IJIOCKOCTH, MIEPECEKAFOLIUECS
npsMasi U MIOCKOCTh

3HAaKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
pHUCYHKaX, Ha MPOEKITMOHHBIX
yepTekax

HauanpHabie cBenenns o kyoe u

nUpamMuie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

KoaudecTBO 4acoB

Beero KonTposbHble
padoThbI
1
1
1
1
1

IIpakTn4yeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbIE

uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9¢99

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

bu6mmorekxa [IOK
https://m.edso0.ru/a63959%ed

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
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11

12

HauanbHble cBefieHus o0 KyOe u
ApaMUJe, UX pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMaTUYECKOM
IIOCTPOCHUHU CTCPEOMECTPUU
AKCHUOMBI CTEPEOMETPUHU U
CICACTBUA U3 HUX

ITonsatue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CIICACTBHA U3 HUX

IlousiTre 06 aKCMOMAaTUYECKOM
MIOCTPOEHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

ITousiTe 06 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

B3anMHOe pacnionoxeHue npsMbIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
NapajuleNIbHbIE U CKPEINBAIOIINECS
IpsIMbIE

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaJiesibHble IpsSMBbIE B
IIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX MPSMBIX

bu6mmoreka [IOK
https://m.edsoo.ru/3d8{fd32

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bu6mmoreka [IOK
https://m.edso0.ru/239¢8cb4

bu6mmorexa [IOK
https://m.edso00.ru/65¢c6b106

bu6mmoreka [IOK
https://m.edsoo.ru/2581c245

bu6mmorexa [IOK
https://m.edsoo.ru/1a252016

bu6mmorexa [IOK
https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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22
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[TapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
[TapamienbHOCT IPSIMOU U
IUIOCKOCTH

Vw1 ¢ COHaIIpaBJICHHBIMHU
CTOpOHaMH

VYros Mexay NpsIMBIMU B
IIPOCTPAHCTBE

VYros Mexay NpsIMBIMU B
IIPOCTPAHCTBE

HapaJ'IJ'IeJ'ILHOCTB IUIOCKOCTEH:
mapajiCJIbHbIC INIOCKOCTHU

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN

[Ipocreiimme mpocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTHU: TETPAP,
KyO, mapaJyiesenurne/

[Toctpoenue ceueHuit

[TocTpoenue ceuenunit

KonTponbhas pabota no teme
"[IpsimMBI€ M TJIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYIAPHOCTH MPAMOUN 1

IJIOCKOCTH: TIepIEeHANKYIISIpHbIE
MpsiMbI€ B IPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [IOK
https://m.edsoo.ru/9f4071b9

bu6mmoreka [IOK
https://m.edsoo.ru/fe733862

bubmuoreka [JOK
https://m.edsoo.ru/2935a9a0

bubmuorexa [JOK
https://m.edsoo.ru/2e18255

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

bu6mmoreka [JOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [JOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bu6mmorexa [IOK
https://m.edsoo.ru/9a0a9e56

bubmuoreka [JOK
https://m.edsoo.ru/b19f6as5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
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27
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30

31

32

33

34

[Ipsimble napasuienbHbIEe U
MEePHIEHIUKYISPHBIC K INIOCKOCTH

[Ipsimble napasuienbHbIe U
MEPIEeHIUKYISIPHBIE K IJIOCKOCTH

[Ipu3Hak nepneHauKyISIpHOCTH
IIPSIMOM U INIOCKOCTH

[Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MEePIEeHIUKYIISIPHOM IITOCKOCTH

Teopema o npsamon
MEPIEHANKYISIPHOM TIJIOCKOCTH

Teopema o npsmon
NEPIEHIUKYISIPHOM INIOCKOCTH

[leprieHAMKYISIp U HAKJIOHHBIE:
paccTosiHue OT TOUKH [0 IJIOCKOCTH,
paccTosiHuE OT IPSIMOM 10
IJIOCKOCTH

[lepnenquKynsip 1 HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT MPSIMOU 10
IIJIOCKOCTH

[lepnenuKynsip 1 HAKJIOHHBIE:
paccTosiHuE OT TOYKH [0 MIIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

[lepnieHIUKyIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 MII0CKOCTH,

bu6mmoreka [IOK
https://m.edsoo.ru/0ac11c95

bubmuorexa [JOK
https://m.edsoo.ru/ba545966

bu6mmoreka [IOK
https://m.edsoo.ru/f85bfc46

bubmunorexa [JOK
https://m.edsoo.ru/79165d15

bu6mmoreka [IOK
https://m.edsoo0.ru/635¢5087

bubmuoreka [JOK
https://m.edsoo.ru/bd3745f8

bu6mmoreka [JOK
https://m.edsoo.ru/7d18834b

bu6mmoreka [IOK
https://m.edsoo.ru/33c477d3

bu6mmoreka [IOK
https://m.edsoo.ru/66fefadd

bu6mmorexa [IOK
https://m.edsoo.ru/a5b7b8e3

bubmuoreka [JOK
https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
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41

42

43

44

PaCCTOAHUC OT HpXMOﬁ a0
IIIIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJ MEKIY
MPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOIO yria

JIByrpaHHbIN yroJi, TMHEHHBIN yroi
JBYTPaHHOI'O yria
[lepneHIMKYISIPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIIIPHOCTU
JBYX IUIOCKOCTEU
[lepnenuKyIspHOCTD IJIOCKOCTEM:
MPU3HAK NEPIEHIUKYISPHOCTH
JIBYX IIJIOCKOCTEM
[lepneHquKyIPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISPHOCTH
JIBYX TIJIOCKOCTEM

Teopema o0 TpEX nepHeHANKYISIPAX
Teopema o TpEX neprneHAnKyIIpax

Teopema o TpEX neprneHAnKyIIpax

KonTponbHas pabota no temam
"[IeprieHIUKYIAPHOCTD MPAMBIX U
mockocTeil" u "YTibl Mexay
MPSIMBIMU U TUIOCKOCTSIMU"

bubmuorexa [JOK
https://m.edsoo.ru/6b61b2b4

bu6mmoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bubmunorexa [JOK
https://m.edsoo.ru/c7c¢777ed

bu6mmoreka [IOK
https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bu6mmoreka [JOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [JOK
https://m.edsoo.ru/e4972cdc
bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d
bu6mmorexa [IOK
https://m.edso0.ru/91246736

bu6mmorexa [IOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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[TonsiTHE MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKHU,
pa3BEPTKAa MHOTOTPaHHUKA

[Ipu3ma: n-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IPU3MBL; IpsAMas U
HaKJIOHHAs [IPU3MbI; OOKOBas U
I10JIHAsl TOBEPXHOCTh IIPU3MBbI

[Napannenenunen, mpsIMOYTOJbHBIN
napaJuiesienuIe U ero CBoicTBa

[Tupamuna: n-yronbHas nupammuaa,
I'PaHU ¥ OCHOBaHME NMUPaMM/IbI;
O0KOBast ¥ OJIHAsI TOBEPXHOCTh
MIMpaMU/Ibl; IPaBUJIbHAS U
yceuéHHas nupaMua

HpaBI/IHI)HI)IC MHOTI'OIrpaHHUKH:
MOHATHUE MPABUIBHOTO
MHOTOI'paHHHKA; TPaBUJIbHAs
IpU3Ma U MpaBUWIbHAS MUPAMUIA;
[IpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa
Y TIPaBWJIBHBIN TE€Tpasp; KyO

Hpe,Z[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX
MHOT'OIpaHHUKAX: OKTas1p,
AOJCKA’Ap U UKOCAdP.

CummMeTpus B TPOCTPAHCTBE:
CUMMCTpPUA OTHOCUTCIIBHO TOYKH,
MPSIMOH, TNIOCKOCTU. DJIEMEHTHI
CUMMCTpPUH B ITUpaMUax,

bu6mmoreka [IOK
https://m.edsoo.ru/2d24e873

bubmuorexa [JOK
https://m.edsoo.ru/b4ad63ad

bubmuorexa [JOK
https://m.edsoo.ru/8a7be683

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0as

bu6mmoreka [IOK
https://m.edsoo.ru/074c8865

bu6mmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

bu6mmoreka [IOK
https://m.edsoo.ru/b9¢777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55
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60

61

napaJiesienuneax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Boruucnenue sneMeHToB
MHOT'OI'PaHHHUKOB: pEOpa,
JMarOHaNH, YIJIbl

[Tnouianp 60KOBOM OBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IJI0IIAJb OCHOBAaHUI,
TeopemMa 0 OOKOBO MOBEPXHOCTU
IIPSIMOU ITPU3MBI

[Inomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU MTPABUIILHOMN
MMpaMHJIbI, TEOpEMa O IIoLIaIn
OOKOBOI TOBEPXHOCTH YCEUEHHOH
MUPaMUIbI

KonTponbhas padota no teme
"MHororpaHHuKu"

[TousiTue 06 00BEME
O6BEM upaMuIbl
O0BEM TUpaMUIBI
O0BEM TUpaMUIBI
O0BEM nupamMuIbl

O06BEM IPU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

bu6mmoreka [IOK
https://m.edsoo.ru/37d84157

bu6mmoreka [IOK
https://m.edsoo.ru/5603e30b

bu6mmoreka [IOK
https://m.edsoo.ru/a9515¢04
bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
https://m.edsoo.ru/235171b3
bu6mmorexa [IOK
https://m.edsoo.ru/f47dfefd
bu6mmorexa [IOK
https://m.eds00.ru/79¢10312
bubmuorexa [JOK
https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
https://m.edsoo.ru/79853608



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608

62

63

64

65

66

67

68

O0BEM pu3MBI

O0BEM pu3MBI

KonrponsHas pabora no Teme
"O06BEMBI MHOTOTPAaHHUKOB"

[ToBTOpEeHHE, 0000IIEHNE
cHUCTEMaTH3als 3HaHHMH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHKE

[ToBTOpeHHE, 0000IIEHNE
CHCTEMAaTHU3alMs 3HAHHIA.
BeluncneHue paccTosHUN: MEXIY
JBYMsI TOUKaMHU, OT TOUKHU JI0
MPSAMOM, OT TOYKH 10 TIFIOCKOCTH,
MEK]1y CKPEIIMBAIOIIMMHUCS
MPSIMBIMU

WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHue, 0600IIEHNE
cHCTEMaTH3aINsI 3HAaHUH.
Brruucnenue yrios: mexuay
CKPEUIUBAIOIIUMHUCS TPSIMBIMH,
MEXy NMPSAMOUN U MIIOCKOCTHIO,
JBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/1e053890

bubmuoreka [JOK
https://m.edsoo.ru/482d3f51

bu6mmoreka [IOK
https://m.edsoo.ru/28a6573c¢

bubmuorexa [JOK
https://m.edsoo.ru/098bedad

bu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

Tema ypoka

Cdepa u map: meHTp, paamnyc,
JMaMeTp; TUIOIIAb TOBEPXHOCTH
chepnl

B3anmHoe pacrosioskeHue chepsl
U TUIOCKOCTH; KacaTebHast
IUTOCKOCTH K cdepe; TIIoaab
chepsl

N300pakeHue cdepsl, mapa Ha
miockocTt. CedeHus mapa

HunuHapuyeckas HOBEPXHOCTb,
o0pa3yronye HUIHHIPIIECKON
MOBEPXHOCTH, OCh

HUJIUHAPUYECKOU MOBEPXHOCTH

[unuaap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00Pa3yroIas u OCh;
IUIOIIAah OOKOBOI U IMOJTHOH
ITOBEPXHOCTHU

N3o0pakeHue mumHIpa Ha
IJIOCKOCTH. Pa3BépTka uimHApa.
Ceuenus numHApa (II0CKOCTHIO,
NapaJuleJIbHON WIH
NEePHEHIUKYIISIPHONU OCH
AJTUHIPA)

KoaudecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThbI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/0341bc2b

bubmuoreka [JOK
https://m.edsoo.ru/bed12a43

bu6mmoreka [JOK
https://m.edsoo.ru/bc15f72

bu6mmoreka [IOK
https://m.edsoo.ru/6054b8&¢1

bu6mmorexa [IOK
https://m.edsoo.ru/188f6216

bu6mmoreka [IOK
https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
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KoHnueckast HOBEpXHOCTB,
00pa3yrolire KOHUYEeCKOM
MOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHKE U BepIIUHa,
oOpasyrolias U 0Ch; IIIOLIA/1b
OOKOBOH U MOJTHON OBEPXHOCTH
VYceuéHnblil KOHYyC: 00pa3yolue u
BBICOTA; OCHOBaHUA U OOKOBast
IIOBEPXHOCTh

N306paxkenue koHyca Ha
mIockocTh. Pa3BépTka KoHyca.
CeueHus KOHYyca (IUIOCKOCTBIO,
napauielibHOM OCHOBaHMIO, U
IUIOCKOCTBIO, MMPOXOIAILEH uepes
BEPIINHY)

KoMOuHarws ten BpameHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, OIMCaHHBIN
okoJo chepsl; chepa, BIUcaHHAS B
MHOTOTPaHHHK WJIA B TEJIO
BpalleHus

[Tonsitne 06 06pEMe. OCHOBHBIE
CBOMCTBa 00BEMOB Tel

O0BEM IUIHHIpa, KOHyCa

O0BEM 1rapa u wiomaas chepsl

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

bu6mmoreka [IOK
https://m.edsoo.ru/897dd3b2

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bu6mmorexa [IOK
https://m.edsoo.ru/Obdelbe8

bu6mmoreka [IOK
https://m.edsoo.ru/3cef10e5

bu6mmoreka [IOK
https://m.edsoo.ru/0b136158

bu6mmoreka [JOK
https://m.edsoo.ru/26a03{b7

bu6mmoreka [JOK
https://m.edsoo.ru/5513d87b
bubmuoreka [JOK
https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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[TomoOHBIE TETa B IPOCTPAHCTBE.
COOTHOIIICHUS MEX/Ty TUIOIIASIMU
MOBEPXHOCTEH, 00bEMaMuU
MOTOOHBIX TE

KoHTposbHast paboTta 1mo Temam
"Tena Bpamenus" u "OO0beMbl

Tex"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CrnokeHne U BEIYUTaHHE BCKTOpPOB

YMHOXEHUE BCKTOpa Ha YUCJIO

Pa3noxenue BeKTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno mapasienenumnena

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHNEM MTPaBUII ACUCTBUH C
BEKTOPAMHU

KoopanHaTHO-BEKTOPHBIN METOT
MIPY PEIIEHUHA T€OMETPUUECKUX
3amaq

[IpsimoyronbHas cuctema
KOOPJIMHAT B MMPOCTPAHCTBE.
KoopanHats! BekTopa.
[Ipocreiimue 3aga4uu B
KOOpAMHATaX

bu6mmoreka [IOK
https://m.edsoo.ru/810cfleb

bu6mmoreka [IOK
https://m.edsoo.ru/4a33a8ab

bu6mmoreka [IOK
https://m.edsoo.ru/5caefclb

bu6mmoreka [IOK
https://m.edsoo.ru/23f4f089

bu6mmoreka [IOK
https://m.edsoo.ru/dee379¢b

bu6mmoreka [IOK
https://m.edsoo.ru/a28fd74e

bu6mmoreka [IOK
https://m.edsoo.ru/5a827900

bu6mmoreka [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [JOK
https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

25

26

27

28

29

30

31

32

Yroa MeX/y BEeKTOpaMH.
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB

Brruncnenue yriioB Mexy
HPSIMBIMU U TUIOCKOCTSIMH

KonTtponpHast pabora o Teme
"BeKkTophl 1 KOOPAUHATHI B
npocTtpaHcTBe"

[ToBTOpenue, 0600IICHNE U
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE GUTYPHI, (HAKTHL,
TEOPEMBI Kypca IUIaHUMETPHH

[ToBTOpenue, o6obIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
OcHoBHbI€ QUTypbl, GaKThI,
TEOpPEMBI Kypca IJIaHUMETPUU

[ToBTOpenue, 06001IeHUE U
cHCcTEMAaTH3alMs 3HaHU. 3agaun
IUTAHUMETPUH U METOJIBI X
pelreHus

[ToBTOpeHnue, 0600IIeHNE U
cUcTeMaTH3allus 3HaHUH. 3a1auu
IIAaHUMETPHUHN U METOABI UX
peleHust

[ToBTOpeHnue, 06001IEeHNE U
cHUCTeMaTU3alrs 3HaHWM.
OcHoBHBIE QUTYPBI, (HAKTHL,
TEOPEMBI Kypca CTEpEOMETPUHN

bu6mmoreka [IOK
https://m.edsoo.ru/725¢effc4

bubmuorexa [JOK
https://m.edsoo.ru/8efbe78¢e

bu6mmoreka [IOK
https://m.edsoo.ru/77c22fc5

bubmuoreka [JOK
https://m.edsoo.ru/1780basd

bu6mmoreka [JOK
https://m.edsoo.ru/078cd184

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97

bubmuorexa [JOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK

33 Wrorosas koHTpOJIbHASA paboTa 1 1 hitps:/m.cdsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IIeHNE U | bubnumoreka [IOK
cucTreMaru3anus 3HaHUN https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME


https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTarTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHO MPOrPaMMbl CPeTHET0 00IIEro 00pa3oBaHus

I'eomeTpus
OnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh

HpI/IMeHSITL AKCHUOMBI CTCPCOMCTPUHU U CIICACTBUA U3 HUX IIPH PCIHICHUU

reOMCTPHUYCCKUX 3a1a4

OHCpHpOBaTI) MOHATHUAMU: NAPAJUICIBHOCTh W MNCPHCHAUKYIISIPHOCTD

MpsAMBIX U IJIOCKOCTEeM

KJ'IaCCI/I(l)I/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC ITPAMBIX U IUIOCKOCTEM B

IIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMHU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOIO yTJa,
pebpo IBYIpaHHOTO yIJIa, JWUHEWHBIA yTOJ JBYTpaHHOTO Yria,
rpajaycHas Mepa ABYIrpaHHOIO yria

OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIBII U HEBBITYKJIbII
MHOTI'OrpaHHUK, JJIEMECHTHI MHOI'OrpaHHHKa, HpaBI/IHBHHﬁ

MHOT'OT'paHHUK

Pacno3HaBaTh OCHOBHBIE BHUBI MHOT'OIr'paHHUKOB (HI/IpaMI/IJIa, npu3ma,

MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)

KnaccupunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
kjaccupukanuy  (BBIMYKJIBIE M HEBBINYKJIble  MHOTOTPAHHUKH,
MIPaBUJIbHBIE MHOTOTPAHHUKH, TpPAMBIE W HAKIOHHBIE IPU3MBI,

napaJuIeIeUIe /bl
OnepupoBaTb  HOHSTHUAMHU: cexymass  IUIOCKOCTb, cedyeHue
MHOI'OIPAaHHUKOB
OOBACHATH MNPHUHLUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAHHUKOB,

HCIIOJIB3YA METOA CJICI0B



7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

CTpOI/ITb CCUCHUA MHOI'OrpaHHUKOB MCETOAOM CJICAOB, BBIIIOJJHATH
(BBIHOCHBIC) IUIOCKHE YEpPTEXHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemare 3a1aun Ha HAX0XKICHUE TEOMETPUIECKUX BEJIMYHH 110 00pa3am
WM aJTOPUTMaM, IPUMEHsISl N3BECTHBIC aHAIMTUYECKUE METOJBI IPH
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCIICHHUC
PACCTOSTHUI MEXIy AByMsl TOUKAMHU, OT TOYKH JIO IIPSMOIL, OT TOUKH JI0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS ITPAMBIMHA

Pemrats 3a1a41 Ha HAXO0XICHHUEC rCOMCTPUICCKUX BECIIMYHH 110 06pa3uaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBIC AHAJIUTHUYCCKHUC MCETOAbI IIPpH
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BbBIYMCICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMUCS IIPAMBIMU, MCKIY HpﬂMOﬁ U IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Berancnsate 00bEMBI W IUIOMIAJHM TMTOBEPXHOCTCH MHOTOTPAHHHUKOB
(mpusma, mnHpamuga) C OpUMeHeHHeM  (GOpMyll,  BBIYUCIATH
COOTHOUIEHUS MEKTy TUIOMIAIMU TIOBEPXHOCTEH, 00BEMaMU MO JOOHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (le"ypr

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpPeICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMECTPUICCKUX
3aaa4, npeamnoararolmmux HECKOJIBKO IMaroB pPCeIiCcHHA, €CIIM YCIIOBUA

IMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMC

HpI/IMCHHTL HpOCTefIIHI/IC NporpaMMHbBIC CpCACTBA W JSJIICKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIpU PEHICHUU CTCPCOMECTPUUCCKUX

3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUPOJAC U

KM3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATh TOMYYCHHBIE 3HAHMUSA Ha TMPAKTHKE: aHAIU3UPOBAThH
peanbHBIe CHUTyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoIecce
MOWCKA pEeIIeHUsI MaTeMaTu4ecku C(OpMyJIUpOBAaHHONH MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTyalluy Ha S3bIKE T€OMETPUH, HCCIIE0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMCTPUICCKUX MMOHATHH U



11 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

TeopeM, amnmapara anreOpsbl, pemaTh NPaAaKTUISCKUE 3a/1a4H, CBI3aHHBIC

C HAXOXACHHUEM I'€COMCTPHUYCCKUX BEJIIMYUH

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

I'eomerpus

OnepupoBarb TIOHSITUSIMU [VTHHPAYECKAsT MIOBEPXHOCTb,
oOpa3zyromue MUINHAPUIECKONW MMOBEPXHOCTH, LUIUHAP, KOHUYECKas
MOBEPXHOCTh, O00pa3ylolIe KOHUYECKOH TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh

Pacrio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
OOBACHATH CIIOCOOBI MOTyUEHUS Tell BpalleHus

KnaccudummpoBats B3auMHOE pacmtoiokKeHHe cephl U MIIOCKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIaAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP

Beraucnare 00bEMBI W TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
T€OMETPUUYECKUX Tell C MPUMEHEHHEM (PopmyT

OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
OINMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU
TEJIO BpalleHUS

BBIYHCIATE COOTHOIIEHHUS MEXKAY IUIOMAASIMU TOBEPXHOCTEH U
00béMaMu MOJOOHBIX TEI

N3o06paxaTs n3ydaemble QUTYpPHI OT PYKH U C IPUMEHEHHEM TPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PHUCYHKOB MPOCTHIX
O00BEMHBIX (QUTYp: BHII CBEpXY, COOKY, CHH3Yy; CTPOUTh CEUYCHHUS TeI
BpaIlIeHUS

W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPa30BbIBaTH MH(POPMALHMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTYypax, MPEJCTABICHHYIO Ha

yepTexkax U pUcyHKax



6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[TpumensaTh reomMeTpruecKue (hakThl 1Jis peIIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, IPEANoaraloluX HECKOJIbKO LIaroB PELICHUs, €CIIA YCIOBUS
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

OnepupoBarhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE NEHCTBUSA CIIOKEHHUS BEKTOPOB, BBIYUTAHMS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YUCIIO0, OOBACHATh, KAKUMHU CBOWCTBAMH OHU
o0yafaroT

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIENA IIPU CII0KEHUH BEKTOPOB
OnepupoBarh MOHATUAMU: JEKApPTOBbI KOOPAMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
yroJd MEXKIy BEKTOpPAMH, CKAIPHOE IIPOM3BEICHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIaHAPHBIE BEKTOPBI

Haxoguts cyMMy BEKTOPOB M NPOM3BEICHUE BEKTOpA HA YMCIIO, YIOJl
MEXJly BEKTOpaMH, CKaJSIPHOE NPOU3BEACHME, PACKIAIbIBATE BEKTOP
10 IByM HEKOJUIMHEAPHBIM BEKTOPaM

3azaBath MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemate mpocreilimne TeOMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOTO METO/A

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaX0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUHM  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U
YKWU3HM, pACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh TONy4eHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YUYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBbl,
MOZICJINPOBATh PEAJIbHBIE CUTYAL[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEH C UCIIOJIB30BAHNEM I€OMETPUUECKHUX MTOHATHI U
TEopeM, amnmapara ajareopsl, perarb NpaKTHUECKUE 3a/1a4H, CBI3aHHBIC

C HAXO0XACHUEM I'€COMCTPUICCKUX BEJIMYUH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM TIIOCTPOCHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICJICTBUSA U3 HUX

B3aumHoe pacmonokeHue TpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroliuecs,
NapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTs NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B TMPOCTPAHCTBE,
MapaAJIEABbHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMBIMH B IPOCTPAHCTBE.
[TapannenpsHOCTH TJTOCKOCTEH: napasiebHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYPHl Ha

IUIOCKOCTHU: TETpadIp, KyO, mapayuieenure], HOCTPOSHHE CEUCHU

[TepieHAMKYIAPHOCTh TPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE MPSAMbIE B
MPOCTPAHCTBE, NPSMbIC NapajUIeNIbHbIE W MEPHEHAUKYJSIPHbIE K IUIOCKOCTH,
MpPU3HAK TEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MpSAMOM
MEPIICHAUKYIISAPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJ MEXKIY NPSIMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JMHEWHBIA yroJd JBYTPAHHOrO  yrJja.
[IeprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE
OT TIPSAAMOM 710 TIIIOCKOCTH, TIPOSKITUS (PUTYPHI HA IITOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEM: MPU3HAK NEPNEHINKYISIPHOCTH JIBYX ILIOCKOCTEW. TeopeMa o Tpéx
MEepIeHANKYIApax

[ToHsiTHE MHOrOrpaHHUWKa, OCHOBHBIE 3JEMEHThl MHOTOTPAaHHMKA, BBIMYKJIbIE H
HEBBINYKJIBIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosbHas
MpU3Ma, TPaHU W OCHOBAHUS MPU3MBI, NPsSMasi ¥ HAKJIIOHHAsI MPU3MBI, OOKOBas U
MOJIHAas ITOBEPXHOCTH MPU3MBI. [Tapamnenenunen, NPSAMOYTOJIbHBIN
napajuiesenunes U ero cBoicrtBa. [lupamupa: n-yronbHas nupamMuaa, TpaHd U
OCHOBaHUE MHUPaMUIbl, 00KOBas U TOJTHAs MTOBEPXHOCTH MUPAMUJIbI, IPABUIHHAS U
yceu€HHas MNHUpaMHJa. OJEMEHTbl MNpU3Mbl W nupamuiabl. [IpaBuibHbIE

MHOT'OTpaHHUKHU: MMOHATUC NPABUJIIBHOI'O MHOTI'OI'paHHUKA, IMMPABUJIbHAA MPpHU3Ma U



7.5

7.6

7.7

MpaBUjibHAs TUpaMUJa, MPAaBWIbHAS TPEyrojbHas NUpaMHUAa U MPaBUIIbHBIN
terpasap, Kky6. IlpencraBieHne o MNpaBUIIBHBIX MHOTOTPaHHHUKAX: OKTadp,

nonaexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPaAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, TMPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJaxX, [apajuleieluIenax,

IMpaBHUJILHBIX MHOTOT'paHHUKAaX

Brrurcnenue 3eMEeHTOB MHOTOTPAHHHMKOB: pEOpa, muaroHanu, yriel [lmomansb
OOKOBOIl MOBEPXHOCTH U IIOJIHOM TOBEPXHOCTH MPSMOWM MPHU3MBL, IUIOMIA/lb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Mbl. [Tnomane OoxoBoii
MIOBEPXHOCTH M IOBEPXHOCTU NPABUIBHOM NUpaMUAbl, T€OpeMa O IUIOLIAAN

yceu€nHoi nupamupsl. [Torstre 06 00béMe. OOBbEM MHPaAMUIIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 31eMeHT COAepPKAHUSA

I'eomerpus

[{unuaapryeckas MOBEPXHOCTh, 00pa3ylollye IMINHIPUYECKON MOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHuMd U OOKOBas
MOBEPXHOCTh, 00Pa3yoIlas U 0Ch, TUIOMIAF OOKOBOI U MOJHOM MOBEPXHOCTH
Konuyeckass moBepXHOCTh, OOpa3yrollne KOHHYECKOH TIMOBEPXHOCTH, OCh U
BepIlIHA KOHMYECKOo! oBepXxHOCTH. KoHyc: ocHOBaHME U BepinHa, 00pa3yromias
U OCh, IUIOMAah OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3ylolIre U BbICOTa, OCHOBAHUS U OOKOBas IIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, TUIOIIalb TOBEPXHOCTH chephl. Bzanmuoe
pacmosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, miomaisb
cdepsl

N3o06paxeHue Tei BpallleHHs Ha IUIOCKOCTH. Pa3BépTka HMInMHApa U KOHyca
KoMOuHammu Ten BpalieHus W MHOTOTPAHHUKOB. MHOTOTpaHHHMK, OMUCAHHBIN
oKoJ10 cepsl, chepa, BliMcaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

[Tonsitue 06 00bEMe. OcHOBHBIE cBoMcTBa 00BEMOB Tenl. Teopema 00 00BEME

NpsIMOYTOJIBHOTO Tapajuienenunena u ciueactsuss u3 He€. OObEM HUIMHIpA,

KoHyca. O0BEM mapa u miouaas chepsl



6.7

6.8

6.9

6.10

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIY  IUIOMAISIMHU

MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ

Ceuenust nuauHApa (MapauieibHO U MEPHEHANKYISIPHO OCH), CEYEHHUs KOHYyca

(mapaynenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILLIUHY ), CEUECHUS 11apa

BexTop Ha miockocty M B mpocTpaHcTBe. CII0)KEHHE M BBIYMTAHHE BEKTOPOB.
VYMHOKEHHEe BEeKTopa Ha 4ucio. Pa3noxeHue BekTopa o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno mnapamienenunena. Pemenue 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTsel BeKTOpa.
[Tpocreiiine 3agaun B KOOpJAMHATaX. Yroil MexAy Bekropamu. CkaisipHoe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB MeXay NpsIMBIMH M TUIOCKOCTSIMH.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTOJ IIPHU PCHICHUU I'COMCTPHUUICCKUX 3a/1av



PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTbB U
CTATUCTUKA»

MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yue6HOro Kypca «BeposiTHOCTh U CTaTUCTHKa» 6a30BOTO
ypoBHs 117151 oOyyaroruxest 10 —11 kimacco pazpadborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero ooOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMYy OOpa3oBaHMIO, M TPaJuLUUN POCCUHCKOrO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTaBIISIIOLIMMH OCHOBY JJISi CAaMOPa3BUTUS M HEMPEpPhIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHSA
JUYHOCTU 00yYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTH M cTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOr0 YpOBHS
ocHOBHOM 1miKoybl. Kypc mpeaHazHaueH i (opMupoBaHus y 0O0ydYarOIIUXCs
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA POJU TEOPUU BEPOSTHOCTEHW KakK
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIsi U3yUYEHUS CIIyYalWHBIX COOBITHM, BETUYHH U
npoiieccoB. [lpu m3yueHun Kypca o0OOramarTcsi MPEACTABICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKHX METOJOB TO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepxaHue Kypca HampaBJI€HO Ha 3aKpEIJICHUE 3HAHUMW, MOJTYyYEHHBIX MPHU
M3Yy4YEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3X MEXKy HUMH Ha BaYKHBIX TPUMEPAX, CIOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBMM € yKa3aHHBIMH LETSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEH IIKOJbI HAa 0a30BOM YpPOBHE BBIJICIICHBI
CJIEYIONTME OCHOBHBIE cojiepKaTenabHbie JUHUU: «Ciy4ailHbie COOBITHS W
BEPOSITHOCTUY, «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3YYEHUE TE€OMETPUYECKOTO U
OMHOMUATBLHOIO PacCIPEICICHUI U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOraMU —
MMOKAa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Copepxanue muHUM «CiiydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Uist OopMUpOBaHUS TPEJACTABICHUN O paclpelesieHUH BEPOSITHOCTEH MEXIy



3HAYCHUSIMH CIy4alHBIX BEJIMYMH, a TAKXKe dTa JIMHUSA HEoOXoauma Kak 0asza Iy
U3y4EHHUS 3aKOHa OONbIIUX Yncen — QyHIaMEHTAIbHOTO 3aKOHA, IEHCTBYIOIIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyto Gpopmanu3anuio. CaMm 3aKoH
OOJBIIMX YHKCEN TMpeasiaracTcsi B O3HAKOMUTEIBHOW (opMe C MUHHUMAIbHBIM
UCITI0JIb30BAaHUEM MaTEMaTU4YECKOro (popmanuszma.

TeMbl, CBsi3aHHBIE C  HENPEPHIBHBIMU  CIIyYalHbIMH  BEJIMYMHAMH,
aKIICHTUPYIOT BHUMAHUE IIKOJBHUKOB HAa ONHCAHUU W H3YUYCHUM CIIy4YalHbBIX
SBJICHM C MOMOIIbI0 HENMpPepbIBHBIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJEsETCS
MOKAa3aTeIbHOMY M HOPMAJIbHOMY paclpeesieHUusM, MPU 3TOM MPEIoJiaracTcs
O03HAKOMUTEIFHOE U3yUeHUE MaTepualia 6e3 10Ka3aTesIbCTB MPUMEHIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha usyuenune kypca «BepoaTHOCTh U CTaTUCTHKa» HA 6a30BOM YPOBHE OTBOJUTCS
1 4yac B HeNIO B TEUEHUE KAXKOTO rojia 00yueHus:, Bcero 68 yueOHbIX 4acoB.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnun u auarpamm. CpenHee
apu(pMeTHYecKoe, MeauaHa, HauOoJbllieeé W HAWMEHbIIIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHS ¥ CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEpUMEHTHI (OTIBITHI) U CTy4alHbIe COOBITHS. DIIEMEHTApHBIC
coObITHs (MCX0Jbl). BeposSTHOCTH clydaiiHOTO COOBITHSA. BauM30CTh 4acTOTHI M
BEPOSATHOCTU COOBITHI. CydailHbI€ OTBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITUSIMU. BepoATHOCTHM COOBITUH B  ONBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMH.

Omneparuu Haj COOBITHSMU: TEpecedeHre, 00bEeIMHEHUE, TTPOTUBOIIOIOKHBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYciloBHass BEPOSITHOCTh. YMHOXEHHE BEPOSATHOCTEH. JlepeBO CiaydarlHOro
sKkcriepuMenTa. @opmyiia MmoaHoM BeposiTHOCTH. He3aBrucrumMbie COOBITHS.

KombunaTopHoe npaBwio ymMHoOxkeHus. [lepectanoBku u daxropuan. Yucio
coueranuil. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHbIi ciydaliHbIil ONBIT (MCIIBITAHKE), YCIeX U Heyaada. HezaBucumblie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCTIBITAHUN bepHysum.



CnyuaitHas  BennunHa. Pacnpenenenne  BeposATrHoctel.  [{uarpamma
pacnpenenenud. llpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAIIBHOE.

11 KIJIACC

UucnoBble  XapaKTEPUCTHKHA  CIIYYaWHBIX  BEJIMYUH: MATEMAaTHYECKOE
OXXUJAHUE, JHUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. lIpumMepsl mnpUMeHEeHUs
MaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJa4aX M3 MOBCEIHEBHOW JKHU3HHU.
Matematuyeckoe oxugaHue OMHAPHOM CIy4yaliHOUM BelIWYUHBI. MaTemMaTudeckoe
OKHMJIAHUE CYMMBI CIIy4YalHbIX BEIUYUH. MaTeMaTHUECKOE OKUIAHUE U TUCTIEPCUS
r€OMETPUYECKOTO U OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX 4YHCE MU €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Bb100pOoYHBIN METO/T MCCIEA0BAHMIA.

[IpuMepbl HENPEpPBIBHBIX CIy4aWHbIX BenWuuH. [loHATHME O TIOTHOCTH
pacnpeneneHud. 3agauu, NPUBOIAIINE K HOpMAIIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAaJIbHOM PAaCIpPEACICHNUH.

IHJTAHUPYEMBIE PE3YJIbTATHBI
HPEAMETHBIE PE3YJIbTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: cpeAHee apudMeTnyeckoe, MeinaHa, HauoojbIlIee,
HauMEHbIIIee 3HAYEHUE, Pa3MaxX MacCUBa YUCIIOBBIX JTaHHBIX.

OnepupoBaTh MOHATUSMU: CIYYalWHBIM SKCIEPUMEHT (OMBIT) U CiIy4yailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4allHBIMH COOBITUSIMU,
HAaXOJIUTh W CPAaBHUBATh BEPOSTHOCTH COOBITUHA B M3YyUYCHHBIX CIIyYaWHBIX
HKCIIEPUMEHTAX.

Haxoaute u hopmMyIupoBaTh COOBITHS: TIEpeceUeHUE U 00beIMHEHUE JaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJIb30BaThCS
auarpammamu Jitnepa u GopMysIoi CI0KEHHs BEPOSITHOCTEH NP pElIeHUH 3a1a4.

OnepupoBaTh MOHATUSMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXxOJUTh BEPOATHOCTH C MOMOIIBIO MPAaBWIA YMHOXKEHUS, C MOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPHU PEILICHUH 3a]1a4.



OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPUs
UCIBITAHUM, YyCIEeX M HeyJaya, HaXOJUTh BEPOATHOCTU COOBITHMI B CEpUU
HE3aBUCHUMBIX UCIBITAHUH JI0 MIEPBOr0 yCIeXa; HAXOJUTh BEPOSITHOCTUA COOBITUN B
CepUM UCTIIbITaHUN bepHyum.

OnepupoBaTh  MOHATUSIMH:  CJIy4dalHass  BEJIMYMHA,  paCIpEICIICHUE
BEPOSATHOCTEN, TMarpaMMa paclpeIeICHus.

11 KIIACC

CpaBHHBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupeaeIeHUIO UK € IIOMOILBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXKHUAAHWUE CIIyYaWHOW BEIWYMHBI HAXOIUTh
MaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

HMmeThb npeAcTaBieHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTp npencraBiieHue 0 HOPMaJIbHOM PacIpeeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHnoBaHue pa3jesioB U TeM
NPOrpaMmblI

HpCIlCTaBJIeHI/Ie JaHHBIX U OIIKMCAaTCJIbHaA
CTaTUCTHKA

CryualiHble ONBITHI U CIIy4aiiHbIE COOBITHS,
OIIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMU UCXO/1aMHU

Onepanuu HajJ COOBITHUSME, CIIOKEHUE
BEPOSATHOCTEN

VYcnoBHas BEpOSATHOCTB, IEPEBO
CJIy4aifHOTO OIbITa, GopMyJia HOTHON
BEPOSITHOCTH U HE3aBHCUMOCTh COOBITHIA

OneMeHThl KOMOMHATOPUKU
Cepun nocien0BaTeNbHBIX UCIIBITAHUI
CrnyyaiiHble BETMYMHBI M paclpeesIeHIUs

O0001eHne 1 cucTeMaTU3aINs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

34

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbie)
o0pa3oBaTtejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edso0o.ru/e0b7b0f1

bubmuorexa [JOK
https://m.edso00.ru/e0b7b0f1

bu6nuorexa [IOK
https://m.edsoo.ru/e0b7b0f1

bubanoreka LIOK
https://m.edsoo.ru/e0b7b0f1

bu6anoreka IJOK
https://m.edso00.ru/e0b7b0f1

but6mmorekxa [IOK
https://m.edsoo.ru/e0b7b0f1

bubnunorexa LIOK
https://m.edsoo.ru/e0b7b0f1

bubnunorexa LIOK
https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

Ne i/t

HaumeHnoBaHue pa3jeioB U TeM
NPOrpaMmblI

MareMaTnueckoe 0KMIAHUE CITy4aliHON
BEJINYUHBI

Jucnepcusi U cTaHJapTHOE OTKJIOHEHUE
CIIy4ailHON BEJIMYMHBI

3aKoH OOIBIINX YHCET

HemnpepbIBHBIE CiTydaifHbIe BETUUUHBI
(pacmipenieneHus)

HOpMaJ'ILHOC pacipeacicHud

[ToBTOpeHue, 060061IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

KoauuecTBO 4acoB

Bcero

19

34

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTtejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/5fbc5dcl

bubmuorexa [JOK
https://m.edsoo.ru/5fbc5dcl

bubmuorexa [IOK
https://m.edsoo.ru/5fbc5dcl

bu6nuorexa [IOK
https://m.edsoo.ru/5fbc5dcl

bu6anoreka LIOK
https://m.edsoo.ru/5fbc5dcl

bu6anoreka IJOK
https://m.edsoo.ru/5fbc5dcl



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

[IpencraBnenue qaHHBIX C
MTOMOIIBIO TAOIUI] ¥ TUarpaMmm

Cpennee apudmernyaeckoe,
MeanaHa, Hanboablliee U
HaMMEHbIIICe 3HAUCHHUS, pa3Max,
JMCIIePCHsI, CTAaHIAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmernueckoe,
MeanaHa, Hanooablliee 1
HaMMEHbIIIee 3HAYCHUs, pa3Mmax,
JWCTIepCHsI, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpPOB
Cpennee apudmernyeckoe,
MeanaHa, HanooabIlIee U
HaMMEHbIIIee 3HAYCHUs, pa3Mmax,
JWCTIepCHsI, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB

Ciy4aiiHble SKCIIEpUMEHTHI

(OTIBITHI) W CITy4alHbIE COOBITHS.

DneMeHTapHbIE COOBITUS
(ucxompr)

KoauuecTBO 9acoB

Bcero

KonTposbHble
padoThbI

IIpakTn4yeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/25¢6d12b

bu6mmoreka [IOK
https://m.edsoo.ru/dd00738d

bu6mmoreka [IOK
https://m.edso00.ru/98645f6¢

bu6mmorexa [IOK
https://m.edso00.ru/7¢9033a8

bu6mmoreka [IOK
https://m.edsoo.ru/347¢c1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BepositHOCTh citydaitHOTO

10

11

12

13

coObITHs. BeposiTHOCTH cOOBITHIT 1 bubnnoreka [HOK

B OIIBITax C PAaBHOBO3MOKHBIMHU https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITUSIMH

BepositHOCTh citydaitHOTO | 1 bubnnoreka [HOK
coObITus. [IpakTiueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMU:

nepeceyeHune, 00beAMHEHNE 1 bubnuorexa [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coObITud. JlnarpamMmmel Ditnepa

Omneparuu HaJl COOBITHAMU:

nepeceyeHue, 00beAMHEHNE 1 bubnnorexa [JOK
COOBITHI, TPOTUBOMOJIOXKHbIE https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

dopmyna croKeHus bubnnorexka [JOK

BEPOATHOCTEMN

VYcnoBHast BEpOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
epeBo caydaitHOTO
IKCTIEPUMEHTA

VYcioBHas BEpOATHOCTb.
YMHOK€EHNE BEPOATHOCTEN.
HepeBo caydaitHOTO
JKCIIEPUMEHTA

VYcioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
JlepeBo ciry4aifHOro
SKCIIEPUMEHTA

https://m.edsoo.ru/3057365d

bu6mmoreka [JOK
https://m.edsoo.ru/9a408d25

bu6mmoreka [JOK
https://m.edsoo.ru/ble76d3a

bubmuorexa [JOK
https://m.edsoo.ru/47fb6b1 1



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11

14

15

16

17

18

19

20

21

22

23

24

®opmyJia MOJTHOM BEPOATHOCTH

®opmyJia MOJTHOM BEPOATHOCTH

®opMyia OJIHON BEPOATHOCTH.
HesaBucumebie coObITHS

KonTponbnas padbora

KomOunaTopHoe mpaBuiio
YMHOKCHHA

[lepectanoBku U akTopuan

Yuciio coueTanut

Tpeyronsuuk Iackansa. @opmyna
6unoma HerotoHa

bunapHbIi Cy4alHBIN OIBIT
(ucmbITaHue), ycrex U Heynaya.
He3zaBucumsle ucnsitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH J10
MEPBOTO ycrexa

Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnymm

Cepust HE3aBUCUMBIX UCTIBITAaHUI.
[IpakTuueckas pabota c
HCII0JIb30BAaHNUEM DJIEKTPOHHBIX
TaOJIAILL

bu6mmoreka [IOK
https://m.edsoo.ru/15941bec

bubmuoreka [JOK
https://m.edsoo.ru/a9ec13c8

bu6mmoreka [IOK
https://m.edsoo.ru/e3dd5ac9

bubmuorexa [JOK
https://m.edso0.ru/29dc6¢cb9

bubmuoreka [JOK
https://m.edso0.ru/2270¢f70

bubmuoreka [JOK
https://m.edsoo.ru/d58ce6d1

bu6mmoreka [JOK
https://m.edsoo.ru/7904dfb0

bu6mmoreka [JOK
https://m.edsoo.ru/fa47998f

bu6mmoreka [JOK
https://m.edsoo.ru/2e12368

bu6mmorexa [IOK
https://m.edsoo.ru/e9572a68

bu6mmorexa [IOK
https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14

25

26

27

28

29

30

31

32

33

34

CrnydaiiHasi BeTM4MHA

Pacnipenenenue BepOATHOCTEN.
Junarpamma pacnpenesieHus
CyMMa 1 npou3BeieHHE
CIIy4alHbIX BEJINYUH

CyMMa U nIpou3BeIeHHE
CIIyYailHbIX BEJIMYHH

[Ipumepsl pacpeneseHuid, B TOM
YHCJIE TEOMETPUUYECKOE U
OMHOMHATIBHOE

[Ipumepsl pactipenesieHuid, B TOM
4HCIIE TEOMETPUUYECKOE U
OMHOMUANbHOE

[ToBTOpEeHuEe, 06001IeHNE 1
cUcTeMaTH3aIus 3HaHUI

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUI

WroroBas koHTpoJsibHas paboTa

[ToBTOpenue, 0600mEeHNE U
cHCTEMAaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/639be9aa

bu6mmoreka [IOK
https://m.edsoo.ru/6dc7{f39

bubmuoreka [JOK
https://m.edsoo.ru/51b7ed5f

bu6mmoreka [IOK
https://m.edsoo.ru/c2757¢cc3

bubmuorexa [JOK
https://m.eds00.ru/91e08061

bu6mmoreka [JOK
https://m.edsoo.ru/5afffO5f

bu6mmoreka [IOK
https://m.edsoo.ru/0f4d3cd7

bu6mmoreka [JOK
https://m.edsoo.ru/e01a3dc4

bu6nmoreka [JOK
https://m.edsoo.ru/a985ae79

bu6mmoreka [JOK
https://m.edsoo.ru/1ddca5e0



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KoaudecTBO 4acoB

Ne
. Tema ypoka Beero KonTposbHbie
padoThbI

[ToBTOpeHme, 0600mEeHNE,
CHCTEMaTH3aIus 3HAHUMA.
CrnyualiHble OTBITHI U
BEPOATHOCTH CIy4YailHBIX
coObIThii. Cepun HE3aBUCUMBIX
HUCIIBITAaHHUI

[ToBTOpenue, 0600IIEHNE,
CHCTeMaTH3alus 3HaHUH.
Ciy4aiiHble ONIBITHI U
BEPOSITHOCTH CITyYalHBIX
coObITHii. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpenwue, 06001IIEHNE,
CHCTeMaTU3alysl 3HAHMIA.
CrnyuyaliHbIe OTIBITHI U
BEPOATHOCTH CIy4YailHBIX
coOpITuii. Ceprn HE3aBUCUMBIX
HACIIBITAaHUH

[ToBTOpenwue, 06001IIEHNE,
cUCTeMaTH3aIs 3HaHUM.
Crny4yaliHbIe OTIBITHI U
BEPOSTHOCTH CITy4YaiHBIX

IIpakTH4eckue
padoThbI

JlaTa

H3yYCHUSA

DJIEeKTPOHHbBIE
nudposeie
o0pa3oBaTtejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/430d330a

bubanoreka LIOK
https://m.edsoo.ru/a573a292

bu6nunorexa LIOK
https://m.edsoo.ru/07a5e861

bubnuoreka LIOK
https://m.edsoo.ru/32bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

10

11

12

13

14

coObITuii. Ceprn HE3aBUCUMBIX
HUCTIBITAHU N

[Tpumepbl IpUMEHEHUS
MaTeMaTHYECKOTO OXKUIaHUS
(cTpaxoBaHme, JIOTEPEs])

Marematnueckoe 0XKUIaHUE
CYMMBI CIIy4aiHbIX BEJIMYHUH

Maremarudeckoe oxxuganue
r€OMETPUYECKOr0 U
OMHOMHUAIBHOIO pacrpeaeaeHui

MaremaTnueckoe OKuaHue
reOMEeTPUYECKOro u
OMHOMHUAIBHOIO pacrpeaeneHuit

I[I/ICHepCI/ISI " CTaHAAapTHOC
OTKJIOHCHHUC

Jucnepcus u ctaHiapTHOE
OTKJIOHCHHE

I[I/ICHepCI/II/I reoMCETpHUICCKOro u
OMHOMHMAIIBHOTO pacnpeaciiCHu-d

[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM JIEKTPOHHBIX
TadJIMUIL

3aK0oH OOMBIINX YHCEI.
Bri6opounsIii MmeTos
HCCIICIOBaHUM

3aKoH OOJBIIMX YHCEN.

Br16opounbIii MeTO
HCCIEN0BaHUN

bubnunoreka LIOK
https://m.edsoo.ru/ea27084d

bubnunorexa LIOK
https://m.edsoo.ru/Oadefe9e

bubnuoreka [{OK
https://m.edsoo.ru/20de2fc2

bubnuoreka [{OK
https://m.edsoo.ru/17b0e769

bubmnoreka IIOK
https://m.edsoo.ru/bcc67{76

bubnunorexa LIOK
https://m.edsoo.ru/bf78aad6

bubnmorexa LIOK
https://m.edsoo.ru/4b5a495¢

but6mmoreka [IOK
https://m.edsoo.ru/a53cd884

but6mmoreka [IOK
https://m.edsoo.ru/94ddc34a

bubnunoreka LIOK
https://m.edsoo.ru/cf23b369



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369

15

16

17

18

19

20

21

22

[TpakTrdeckas padoTa ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOIUIL

HtoroBast KOHTpoJIbHAs paboTa

[Tpumeps! HeTTPEPBHIBHBIX
CIIy4aifHbIX BeTUYnH. OYHKIHS
MJIOTHOCTH Paclpe/ieiCHUsI.
PaBHomMepHOE pacnpenenenue u
€ro CBOMCTBa

[IprumMepbl HEPEPHIBHBIX
ClIy4yalHbIX BeJIMYMH. OyHKIUA
IJIOTHOCTH PacipeaesicHus.
PaBHOMepHOE pacnipenenenue u
€ro CBOMCTBa

3ajauu, TpUBOASIINE K
HOPMAaJbHOMY PacCIIpEIEIEHHUIO.
@yHKIMA INIOTHOCTH U CBOMCTBA
HOPMAaJIbHOTO paclpeesICHUS

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM JIEKTPOHHBIX
TadJIMUIL

[ToBTOpeHnue, 0600mIEeHNE U
cUcTeMaTH3aIlus 3HaHUH.
OnwucareybHasi CTATUCTHKA

[ToBTOpeHmE, 0600IICHNE U
CUCTEMaTH3alysI 3HaHUH.
OnucarenbHas CTaTUCTHUKA

but6mmoreka [IOK
https://m.edsoo.ru/6¢c1d11a6

but6mmoreka [IOK
https://m.edsoo.ru/7e379{8f

bubnuoreka [IOK
https://m.edsoo.ru/9f5b423d

bubnuoreka [{OK
https://m.edsoo.ru/blc2712e¢

bu6nunorexa LIOK
https://m.eds00.ru/97¢19159

bubnunorexa LIOK
https://m.edsoo.ru/1f1{9ad9

but6mmoreka [IOK
https://m.edsoo.ru/72953f4c

but6mmoreka [IOK
https://m.edsoo.ru/b699ad0c



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c

23

24

25

26

27

[ToBTOpEeHHE, 0000IICHUE 1
cucremaTusaius 3HaHui. OIbITI
C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUIMU

[ToBTOpEHHE, 0000IICHUE U
cucreMaTu3anus 3HaHUHA. OIBITHI
C paBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpEHME, 0000IICHUE U
CUCTEeMaTH3aIHs 3HAaHUH.
Brruncnenue BeposiTHOCTEMN
COOBITHII ¢ IpUMEHEHHEM (OPMYIT
U TpaduYecKuX METOJI0B
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHwue, 06001IeHUE U
CcUCTEMaTU3alus 3HaHUM.
Breruncnenue BepossTHOCTEM
cOOBITHI ¢ IPUMEHEHUEM (POopMYyIT
U TpaduYecKuX METOI0B
(koopauHATHAs MpsiMast, AEPeBo,
auarpamma Oilsiepa)

[ToBTOpenwue, 0600IIEHNE U
cUCTEeMaTU3alus 3HaHUM.
Brrunciienne BeposTHOCTEM
cOOBITHI ¢ pUMEHEHHEM (OpMYIT
U rpauyecKux MeTo10B
(koopanHaTHas npsAMas, AepeBo,
auarpamma Oiliiepa)

but6mmoreka [IOK
https://m.edsoo.ru/3fcbact9

but6mmoreka [IOK
https://m.edsoo.ru/538fd7cf

bubnuoreka [{OK
https://m.eds00.ru/272910f5

bub6anoreka LIOK
https://m.edsoo.ru/dc9ad6ca

but6mmoreka [IOK
https://m.eds00.ru/5964£277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

28

29

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I1O

[ToBTOpEeHHE, 0000IICHUE 1
cucTeMaTu3alys 3HaHuH.
Brruncienue BepossTHOCTEN

COOBITHI ¢ pUMEHEHHEM (OPMYIT

U rpauyecKux MeTo10B

(xoopauHaTHas NpsAMas, AepeBo,

auarpamma Jisepa)
[ToBTOpenue, 0600IICHNE U
CUCTEeMAaTH3aIHs 3HaHUM.
Cry4aifHble BETUYUHBI U
pacnpeneneHus

[ToBTOpeHnue, 0600IICHNE U
CHUCTeMaTU3als 3HaHH.
Crny4aifHble BETUYUHBI U
pacnpeeeHus

[ToBTOpeHwue, 06001IeHUE U
CHUCTeMaTU3alus 3HaHH.
Marematnueckoe OKuaaHue
CIIy4ailHON BEJINYHHBI

[ToBTOpeHnue, 06001IEeHNE U
CUCTeMAaTH3aIHs 3HAHUH.
MaremaTnyeckoe OKHUIaHuE
CIIy4ailHOM BEJTMYHHBI

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpEeHue, 0600IEeHNE U
cUCTEMaTH3alus 3HaHUH

I[TPOTPAMME

34

but6mmoreka [IOK
https://m.edsoo.ru/e71debe4

bubnunoreka LIOK
https://m.edsoo.ru/00b2efb3

bu6nmorexa LIOK
https://m.edsoo.ru/1cc2df8f

bubnunorexa LIOK
https://m.edsoo.ru/acal298¢

bu6nunorexa LIOK
https://m.edsoo.ru/640a8ebf

bubnunorexa LIOK
https://m.edso0.ru/0fd6d597

bubnunoreka LIOK
https://m.eds00.ru/5006273¢



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 0opa3oBaHus

TeOpI/IH BepOHTHOCTCﬁ H CTaTUCTHKA
Yutath 1 CTPOUTH Ta6J'II/II_IBI H JHarpaMmbl

OnepupoBaTh MOHATHAMHU: CpeAHee apu(MeTHUecKoe, MeanuaHa,
HauOoJiplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX

JaHHBIX

OnepupoBaTb MOHATUSAMU: CIy4YallHBIH OKCIEPUMEHT (OMBIT) H
cilydaiiHoe coObITHE, 3JIEMEHTapHOe COOBITHE (3JIEMEHTAPHBIM MCXON)
CIIy4ailHOrO  OMbITa; HAaXOAUTh BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYalHBIMHM COOBITUSMU, HAXOJUTh U CPABHUBATh

BEPOATHOCTH COOBITHI B U3yUEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX

Haxoauts n gopMynupoBaTh COOBITHS: NEpECcEYCHUE U OObETUHEHHE
JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
MOJIb30BAThCA  JUarpamMmamu Oiinepa U QOpMYJION  ClIOXKEHHUS

BepOHTHOCTeﬁ IIpu pCHICHUH 3a1a4

OnepupoBaTb MOHATUSAMHU: YCIOBHas BEPOSITHOCTb, HE3aBUCHUMBIE
COOBITHSI; HAXOUTH BEPOSITHOCTU C MOMOIIBIO MPaBUIa YMHOKEHUS, C
IIOMOILBIO JEPEBA CIIy4alHOIO OIBITA

[TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH PEIICHUH 33124
OnepupoBaTh NOHATHSAMHU: HCIIBITAHWE, HE3ABHUCUMBIE WCIBITAHHUS,
cepus UCIBITAaHUM, YCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTH COOBITUI
B CEpUM HE3aBUCUMBIX HCIIBITAHUN JO IEPBOrO yCHEXd, HAXOIWUTH
BEPOATHOCTH COOBITHI B cepuM UCTIbITAaHUN bepHyim

OnepupoBaTb MOHATUSAMH: Clly4aliHas BEIWMYMHA, pACIpENEICHHE

BEPOSTHOCTEH, IMarpaMma pactpeaeseHHsI



Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

NpoBepPsIeMOro .
00pa3oBaTeILHOM MPOrPaMMBbI CpelHero o01ero od0pasoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHMBaTh BEPOATHOCTH 3HAYCHUH CIyyalHONW BEJIMYUHBI TIO
' pacupeneNeHrIo WIK ¢ TOMOILBIO AuarpaMm
OnepupoBaTh IOHATHEM MAaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
- IpUMEphl  TOTO, KaK TMPUMEHSETCS MaTeMaTH4YeCKOe OXHUIaHUE
. CIy4yallHOM BEJIWYMHBI, HAXOJIWUTh MAaTEeMaTHYECKOE OXUIaHUE IO
JTAHHOMY pacIpeeIICHUIO
53 Nmets npeacraBieHue o 3aKk0HE OOJBIITUX YHCET
5.4 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM PACIPEACIICHUN

IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

6.1

6.2

6.3

6.4

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenrie JaHHBIX C TOMOMmBbIO Tabnui, wu jamarpamMm. Cpennee
apudmeTnueckoe, MeAMaHa, HAWOONbIIEE W HAWMEHbIIEE 3HAUEHUsS, pa3Max,

JUCTICPCHUA U CTAHJAPTHOC OTKJIIOHCHUC YU CIIOBBIX Ha60p0B

CrnyualiHple SKCIIEPUMEHTHI (ONBITBI) U Ciy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (Mcxoabl). BeposTHOCTH ciywaifHOro coObiTHa. Bau3ocTe 4acToThl U
BEPOATHOCTH COOBITUN. Cily4aiiHbIE OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITusIMH.  BeposTHOocTH  COOBITMII B ONBITaX C  PaBHOBO3MOXKHBIMHU

3JIEMEHTAPHBIMUA COOBITUSIMHU
Onepanuu Hax COOBITUSMHU: TIEpeceYeHHe, OOBEIUHEHUE, MPOTUBOMOIOKHBIC
coObITus. luarpammel Diinepa. @opmyiia ClI0KEeHUS BEPOSITHOCTEH

VYcioBHast BEPOSTHOCTh. YMHOXXEHUE BEPOSITHOCTEH. JlepeBo cCiydailHOro

sKkcriepuMenTa. @opmyna moaHoH BeposTHOCTH. HezaBucuMblie COOBITHS



6.5

6.6

6.7

KomOunaropaoe mnpaBuwino ymHOxeHus. IlepectanoBku u ¢akropuan. Yucio

coueranuii. Tpeyronpauk [Tackams. @opmyna 6mHoMa HeroToHa

bunapHbpIii ciyuyaliHbI ONBIT (MCHBITAaHKME), yCHeX M Heyaada. HesaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX HCIHBITAaHUM 10 mepBoro ycmexa. Cepust
HE3aBHCHUMBIX UCIIBITaHUH bepHymu

Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEHA. Hunarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCIE TI'€OMETPUUYECKOE U

OHMHOMHAJILHOE

11 KVIACC

Kox

5.1

52

53

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

Teopus BEpOATHOCTEN U CTATUCTHKA

YuciioBble XapaKTEpUCTUKU CIIyYailHbIX BEJIUYMH: MATEMaTHYECKOE OXKUIAHUE,
JIACTIEPCUS U CTAaHJAPTHOE OTKJIOHEHHUE. [[puMepbl NPUMEHEHUI MAaTEMaTUYECKOTO
0KUJAHUsI, B TOM YHUCJE B 33/1a4ax U3 IOBCEJHEBHOM JKM3HU. MaremaTH4yecKoe
OXKHJIaHWE OMHAPHOU CIIy4aifHOUW BETUYMHBI. MaTeMaTH4eCcKoe 0KHIAHUE CyMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTUUECKOE OKUIAHUE U TUCIIEPCUS TEOMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpe/ielIeHu

3aKkoH OOJBIIMX YKCEN U €ro posib B HayKe, MpUpoJe U obiecTBe. BoiOopouHblit
METOJ] UCCIIEOBAHUN

[Ipumepsl HeNpephpIBHBIX CIy4YalHBIX BeIMYMH. [loHATHE O IUIOTHOCTH
pacnpezneneHus. 3agauy, IpUBOJAIINE K HOPMAIILHOMY pacipeneneHuto. [lonsarue

0 HOpPMaJIbHOM pacipeielIeHuH



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsSIeMOro
TpeOOBaHUs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTaTaM O0CBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CpPeJHero oo0mero
o0pa3zoBaHusl

Brnanenne Mmeromamm 10Ka3aTeNbCTB, AJITOPUTMaMH peLICHHs 3ajady;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBaTh MOHATHSMU: OINpEAEICHHUE,
aKCUOMa, TEeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKU; IPUMEHSTh UX; YMEHUE (POpMyIUpOBaThH
o0paTHOE M TNPOTHUBOIIOJIOKHOE YTBEP)KICHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOIb30BaThb METOJ MaTeMaTUYeCKOM HWHAYKLHUU;
IIPOBOAMTD J0KA3aTeJIbHbIE PACCYKIEHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCYXKICHHMH; yMEHHE OIepUpoBaTh
HOHATUSMH: MHOXECTBO, ITOJIMHOKECTBO, ONEPALUU HaJ MHOXKECTBAMH;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH — ammapar s
OINKCaHMs peaJIbHBIX MPOLIECCOB U SIBICHUN U IPU PELICHUH 33]a4, B TOM
qucie U3 APYTruX y4eOHBIX PEeIMETOB; YMEHHUE ONepUPOBaTh MOHATUSIMHU:
rpad, cBs3HbIN rpad), 1epeBo, UK, Tpad Ha TNIOCKOCTH; yMEHHUE 3a/1aBaTh
Y ONMCHIBATh Ipadbl pa3IMuHbIMU CIIOCOOAMHU; UCTIOIB30BaTh Ipadbl Ipu
pelIeHnu 3a1au

YMeHue onepupoBaTh MOHSATHSIMM: HAaTypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIbIM II0KA3aTeNIEM, KOPEHb HAaTypalbHON CTENIEHH, CTENIEHD C
paloHaIbHBIM MOKAa3aTeNIeM, CTENEHb C JIEHCTBUTENBHBIM IOKa3aTeleM,
jgorapudm uuciaa, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJIO, palMOHaJIbHOE YHWCIIO, UPpPaLMOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, IEJbIX, PalUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeJl; YMEHHUE UCI0JIb30BaTh MPU3HAKY AETMMOCTH, HAMMEHBIINHN 00IIHi
JenuTeNs U HauMeHbllee oOliee KparHoe, anroput™ EBkimmna mnpu
pELIEHNN 33a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMH CUCTEMAMHU
CUMCIICHMS;  YMEHHUE  BBINOJHATH  BBIYMCIEHUE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH €O  CTENEHSAMH W Jorapupmami,
npeoOpa3oBaHus  JIPOOHO-pAllMOHAJIBHBIX  BBIPAXEHHUH;  yMEeHHE
ONEepUpOBaTh MOHSTUSIMH:  IIOCJIENOBATENbHOCTh, apu@MeTHyecKas
Iporpeccusi, reoMeTpuyeckas mporpeccusi, OeCKOHEYHO YObIBaroIas
TreOMETPHUYECKas MPOTPECCHsl; YMEHHUE 3aJaBaTh IMOCIENOBATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (hopMyI; yMEeHHE OnepupoBaTh
MOHATUSIMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJYJIb U apTyMEHT KOMIUIEKCHOTO 4Hcia, opMa 3aIMCH KOMITJIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYECcKas U anredpandeckas); yMeTb
IPOU3BOUTh apU(PMETUUYECKHE NCHCTBUA C KOMIUIEKCHBIMH YHCIAMU;



MPUBOAUTH IPUMEPHI UCIIOIB30BAHUS KOMILJIEKCHBIX YHUCEIT; ONEPUPOBATH
MOHATUSAMU: MaTpuna 2X2  u  3x%3, onpeneiauTenb  MaTpHLbL,
reOMETPUYECKUN CMBICH ONPeeTUTENs

YMmenue ONCpUPOBATh IOHATHAMU: PAUOHAILHBIC, HWPpalOHAJIbHBIC,
1oKa3aTebHbIC, CTEIEHHBIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHCHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHUC OIICPpHUPOBATH
HNOHATUSAMH: TOXKIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YpPaBHEHUE,
HEPABEHCTBO, CHCTEMAa YPaBHEHUHM U HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHE peIlaTbh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIATh
YpaBHCHUA, HCPABCHCTBA MW CHUCTEMBI C IapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTEMBI JIA PCHICHUA MATCMATHYCCKUX
3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTel HAYKH U peabHOW )KU3HU

YMeHue omepupoBaTh MOHATUAMU: (QYHKIMSA, UYETHOCTb (DYHKIUH,
HEPUOJIMYHOCTh (YHKIMH, OrPAaHHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
byHKIMHU, SKCTpeMyM (QYHKIWHU, HAanOOJbIIee U HaUMEHbIICE 3HAYCHUS
(GYHKIMN HAa IPOMEKYTKE, HETIpEepbIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dbyHKIMHU, TIepBasi U BTOpasi MPOM3BOAHAS (DYHKIMH, T€OMETPUIECKUN U
¢u3nvecKuii CMBICIT TPOW3BOJIHOW, IEpPBOOOpasHas, ONpeneIEHHBINA
MHTETpajl; YMEHHE HAaXOJUTh ACUMOTOTHI rpaduka (QyHKIUH;, yMEHHE
BBIYUCIIATh  NPOU3BOJHBIE CYMMBI, IIPOM3BEIAEHUSA, YaCTHOIO W
KOMIIO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K Ipaduky
(GYHKIMH; YMEHHME HAaXOJUTh MPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE MHCIIOJIb30BaTh MPOU3BOJIHYIO Ui HCCIENOBaHUSA (YHKUUH,
HaXOAUTh HAumOOJbIINE M HAaUMEHbIIME 3HAaYeHHs] (DYHKUUN; CTPOUTH
rpayKd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM amlapara MaTeMaTH4YeCKOTro
aHaJau3a; NPUMEHATH MPOU3BOJHYIO JUI HAXOXIACHUS HAWIYyYILero
pelieHusl B NPUKIAJHBIX, B TOM YHCIIE COLHAIBHO-)KOHOMUYECKUX M
¢du3nUeckrx 3a7avax; HAXOIUTh IUIOMAAN U 00BEMBI GUTYP C TTOMOLIBIO
UHTErpaja; MPUBOJUTH IPUMEPHI MAaTEMaTUYECKOrO0 MOJEIUPOBAHUS C
MOMOIIBIO AU(PepeHInaNbHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: IpaduK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMS (PYHKIMHA, JTUHEHHas (QyHKUMs, KBagpaTuyHas (QyHKIMS,
paunoHanmbHas (YHKIMS, CTeNeHHas (QyHKIUS, TPUTOHOMETPUUYECKHE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETPHUYECKUE (PYHKIUH, MOKa3aTeiabHas U
jgorapupmuueckas (GYHKIHUU; YMEHHE CTPOUTh TIpadUKU H3YHYEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHusi  rpaduKoB  (DYHKIMIA,
UCIOJb30BaTh TpaQMKU A U3y4EHMsI MPOLIECCOB U 3aBUCUMOCTEH, MpH
peLIeHUH 33734 U3 JAPYIMX y4eOHbIX NMPEAMETOBM 3aJay U3 PealbHOU
KM3HM; BBIpaXKaTh (OPMYyJIaMH 3aBUCUMOCTH MEXKIY BEIMYUHAMU;
MCIIOJIB30BaTh CBOMCTBA M Tpaduku YHKIUN IS PEIICHUs] YPAaBHCHHM,
HEpaBEHCTB M 33Jay C MapaMeTpamMu; H300pakaThb Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUI, HEPABEHCTB M UX CUCTEM



YMeHue pemaTh TEKCTOBBIE 3aJauM pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33Ja4u U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTAaBJISITh BBIPAKECHUS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI M0 YCJIOBHMIO 33Ja4M, HCCIIEOBAaTh IOJYYEHHOE PELICHUE U
OLICHUBATh MPABIONONO00HOCTh pE3yJbTATOB; YMEHHE MOJAEIHPOBATH
peajibHblE CUTyallud Ha SI3bIKE MaTEMaTHK{; COCTAaBJISATh BbIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MHCIOJNb30BAaHUEM  almapara  anreopsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3ybTaT

YMeHue onepupoBarh MOHATHAMH: CpeHee apudmMeTrnyeckoe, MeauaHa,
HauOoJIbIlIee U HAaMMEHBIIIEEe 3HAUEHUs, pa3Max, IUCIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATD
uHPOPMALNIO, IPEJCTABICHHYIO B TAOJIHMIIaxX, HA qUarpaMMax, rpadukax,
OTpaXKarollly}0 CBOWCTBA PeajbHBIX MIPOLIECCOB U SIBICHUN; IIPEACTABIIATD
uHpOpMALMIO C TOMOLIbI0 TalIMI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIIE C NPUMEHEHHEM TIpapHUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ICHUS C IOMOILBIO AMarpaMM pacCeUBaHMs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTb MOHATUAMU: CIYYaWHBIM ONBIT WU CIy4ailHOE
COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCHOJB30BAaHUEM TpaUUECKUX METOA0B; MPUMEHATH
bopMyIbI CIOXKEHHS W YMHOKEHHUS BeposiTHOCTeH, (hopmyiy mogHOH
BepoATHOCTH, opMyny bepHynnu, koMOuHaTOpHBIE PaKTHl U POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI;, yMEHHE OIEepPUPOBATH
MOHATUSIMU: CIly4allHas BEJIMYMHA, pACIpPEICICHUE BEPOSITHOCTEN,
MaTeMaTU4YECKOE OKHUJIAHUE, JUCHEPCUS U CTAHAAPTHOE OTKJIOHEHHUE
CIIy4yallHOW BENWYUHBI, (QYHKIMU pacmpenesieHuss ¢  TUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO U HOPMAJIBHOT'O PACIPEICIICHUI; YMEHNE
KCIIOJIb30BaTh CBOMCTBA U3YUYECHHBIX PACIIPEICICHUM ISl PELICHUS 3a1aY;
3HAaKOMCTBO C TMOHATUSMU: 3aKOH OOJBIINX YHUCEN, METOABI BBIOOPOUHBIX
WCCIIEIOBAHUM; YMEHUE IPUBOJAWTH IPUMEPHI MPOSBICHUS 3aKOHA
OONBITUX YWCET B TPHUPOAHBIX M OOIIECTBEHHBIX SBJICHHUSIX, YMCHHE
ONEpPUPOBATh MOHATHIMHU: COYETAHUE, NIEPECTAHOBKA, YHCIIO COUYETAHUH,
YUCIO  TIEPECTaHOBOK; OwmHOM  HproTOHa; yMeHHWE  NPUMEHSTH
KOMOWHATOpHBIC (PaKTBl M PACCYXKJICHUS TSI PEIICHUS 3a7a4; OIEHUBATh
BEPOATHOCTH PEATbHBIX COOBITHII; COCTABIIATH BEPOSTHOCTHYIO MOJEIb U
MHTEPNPETUPOBATH MTOJTYUYEHHBIA pe3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMH: TOYKa, TMpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy, BEIMUMHA YIJIa, IJIOCKHUH yTOJI, ABYTPaHHBIH
yToJ, TPEXTPAHHBIN YroJl, CKpeIMBaOIIUECs MpsIMble, TapaJUIeIbHOCTD U
MEPICHIUKYISIPHOCTh TIPSIMBIX U TUIOCKOCTEH, Yroll MEXIy MPSMBIMU,
Yroja MeXAy MNpsIMOd M IUIOCKOCTbIO, YIOJI MEXIy IUIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INIOCKOCTH, PaCCTOAHHUEC MCKIAY IMIPAMbIMHU,
pacCcToOAHNUE MEXKAY IINIOCKOCTAMHU, YMCHHE HCIIOJIB30BaTh IIPpHU PEIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUHN; YMCHUC OLICHUBATH
pasMeEpPbL 00BEKTOB OKpyXarmero Muhupa, CTpOUTb MATECMATHUYCCKUC
MOACIM C IIOMOLIBIO TI'€COMETPUUCCKHUX MOHATHN H BCJINYMH, pPCIIaThb
CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3ala4Un

YMeHue onepupoBaTh MOHATHSAMU: IUIOWEAAb GUTypbl, 00BEM (Urypsl,
MHOT'OIPAHHUK, MPABWIbHBIH MHOTOIPDAaHHHMK, CEYEHHWE MHOIOIPaHHHUKA,
Ky0, Mapajjenenumnes, Npu3Ma, NOUpaMmuia, QUrypa U MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, miomans cdepsl, MIOLAAb
MOBEPXHOCTH MHUPAMUMABI, MPHU3MBI, KOHyCa, HWIHHApPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO Tapajuleenunena, MUpaMHUAbl, MPU3MBbl, LWIMHIPA,
KOHyCa, L1apa, pa3BEPTKa IOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pa)KaTh MHOTOTPAHHUKH, (QUTYPBI U TOBEPXHOCTH
BpalEHUs], UX CEYEHUs, B TOM YHCIIE C IOMOILBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTHh CBOWCTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3y4aeMbIX (GUTYP, BBIIBUTATh TUIIOTE3BI O
CBOMCTBaX M MpPHU3HAKAX TIE€OMETPUYECKHX (UIyp, OOOCHOBBIBATHHIIN
OnpoBepraTh MX; yMEHHE MPOBOAMTH Kiaccupukauuo ¢uryp mno
pa3IMyYHbIM TpPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOMOJHUTENbHBIE
MIOCTPOCHUS

YMeHue onepupoBaTh IOHATHUSAMHU: JBM)KEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIA MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe NON00USA, TOAOOHBIE (UIYpbI; yMEHHE
pacrno3HaBaTh paBHblE M MOJO00HBIE (QUIYpHI, B TOM YHUCIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYype; UCII0JIb30BaTh TEOMETPUYECKUE OTHOLICHUS ITPU
peLIeHUH 3aJad; HaXOAWUTh T'€OMETPUUYECKHE BEIUYMHBI (IAJMHA, YTod,
II0Iab, 00bEM) MPHU PELICHUHU 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U
U3 pearbHOW JKU3HH; YMEHHE BBIYHCIATH T'€OMETPUUYECKHE BETUUHHBI
(uMHa, yroJ, miomaas, 0O0bEM, IUIOMIAJL IMOBEPXHOCTH), HCHOIb3YA
M3y4YeHHbIE (OPMYJIBI U METOABI, B TOM UHCJE: IJIOAAb MOBEPXHOCTH
MAPaMUJIbI, TIPU3MBI, KOHYCa, MIJIUHJIPA, TUIomanas chepol; 00bEéM Kyda,
MPSIMOYTOJIBHOTO Tapajuieenunena, MUPaMHUabl, MPU3MBbI, LWIMHIPA,
KOHYcCa, Il1apa; yMEHHE HaXO0AUTh OTHOLIEHHE 00bEMOB MOJOOHBIX QUTYD

YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOpa Ha YMCIIO, pa3jioKEHHE BEKTOpa Mo Oasucy,
CKaJIsIpHOE TMPOU3BEACHHUE, BEKTOPHOE TMPOM3BEACHUE, YTOJl MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPIAMHATHBIN METOJ
JUTSI pEeIICHHS TEOMETPUYECKUX 33124 U 3a/1a4 APYTUX yIeOHBIX IPEIMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO TS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MATEMATHKUd B HU3YUYEHHUU MPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHI; yMEHHE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHHUE IPUBOIUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU



HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kon
1
1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9
2
2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

3.1

3.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Yucina 1 BEIUMCIIEHUS
Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel

Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOH, MPOICHTHI,
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

Apudmernueckuii KOpeHb HaTypaJlbHOM cTernieHu. [{eficTBUs ¢ apupMEeTHIECCKUMH
KOPHSIMH HaTypaJbHOU CTEHCHH

Cremnenb ¢ LOCJIBIM IIOKA3aTCJICM. Crenenb c pallMOHAJIbHBIM ITOKAa3aTCJICM.
CBoiicTBa cTEeICHU

CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOIO apryMmMeHTa. APKCHUHYC, apKKOCHHYC,
APKTAHT€HC YUCJIOBOTO apryMeHTa

Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHbIE JOrapru(MbI

JleiicTBUTENbHBIC YHCTA. APUPMETHYECKHE OIEpalii C JICHCTBUTEIBHBIMU
yucinamu. [IpuOmmkE€HHbIE BBIUMCICHUS, MPABWIA OKPYTJICHUS, MPUKHUAKA H
OLICHKA pe3yJibTaTa BbIYMCICHUI

[IpeobpazoBaHue BEIpaKEHUI

KomiiekcHele yncna

YpaBHEHHUsI U HEPABEHCTBA

Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS

WppatnmonanbHble ypaBHEHUS

Tpuronomerpruyeckue ypaBHEHUS

[TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS

Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

HppaumnoHanbHbIe HEPABEHCTBA

[Toka3zaTenbHble U JOrapupMHUUECKUEe HEPABEHCTBA
Tpuronomerpruyeckue HepaBeHCTBA

CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu

Martpuna cucTeMbl IMHEWHBIX YpaBHEHHN. ONpeaennTens MaTpULbI
OyHKIUH U TpapuKH

OyHkMs, cnocodsl 3aaanus pynkuuu. I'padux QyHkuuu. B3aumHo oOpaTHbie
dbyukaun. YerHbie n Heu€THBbIe QyHKIMU. [leprnonnyueckue GyHKIuN

OO6nacte ompesnereHUs M MHOXKECTBO 3HadeHMH ¢(yHkiuu. Hymu ¢yHkimu.
IIpomMexxyTkH 3HAKOMOCTOSIHCTBA. IIpOMEXyTKM MOHOTOHHOCTH — (DYHKIIHH.



3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

43

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Maxkcumymbl 1 MUHEUMYMBbl (pyHKIuu. HanOomnbinee W HauMeHbIee 3HAYCHHE
(GYyHKINU Ha TPOMEKYTKE

Crenennas (yHKUMS ¢ HaTypajbHBIM M ILeJbIM MOkazaTeneM. EE cBoiicTBan
rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTETICHU

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
[Toka3zarenbHas u orapudmMudeckas GyHKIMU, KX CBOHCTBA U Tpa(uKH

Touku paspeiBa. AcuMntoTel rpadgukoB GyHkmuii. CpoiicTBa (YyHKIHMA,
HEMPEPBIBHBIX Ha OTPE3Ke

[TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH
Apudmernueckas U reomeTpuyeckas nporpeccuu. opmMyiia cI0KHBIX IPOLIEHTOB
Havana marematnueckoro aHanusa

[TpousBonnas ¢pyukiuu. [IpousBoaHbIe S71eMEHTAPHBIX (PYHKIIHIA

[Ipumenenne npoOM3BOJHONW K HCCIIEJOBAHMIO (PYHKIMH HAa MOHOTOHHOCTH M
sKcTpeMyMbl. Haxosxaenne HanOobIero 1 HAMMEHBIIETO 3HAaYeHUsT PYHKIUU Ha
OTpE3Ke

[lepBoobOpaznas. MuTerpan
MHoxecTBa U JIOTHUKA

MHoxecTBO, onepanuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOoCTB

KombunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMBbIE M TNIOCKOCTH B MPOCTPAHCTBE
MHororpanHuku

Tena 1 MOBEPXHOCTH BpaIlCHHUS

Koopaunats! u BEKTOpEI



		2025-08-29T09:38:30+0400
	00a5c13d6231d34dbb
	Хопова С.В.




