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Pabouas mporpamma mo yuebHOMy npeamery "Maremaruka" (yriayOnEHHBIH YPOBEHb)
(mpenMetHas obnacTh "MaTtemaTnka U nHpopMaTuka') (agee COOTBETCTBEHHO - MMpOTrpaMMa 1o
MaTeMaTHKEe, MaTeéMaThKa) BKIIOYAeT MOSICHUTEIBHYIO 3allHMCKy, COAep)KaHue OOydeHHs,
IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS ITPOTPAMMBI I10 MaTEMaTHKE.

[ToscHuTenbHasT 3amucKa OTpakaeT oOOIIMe MeIM W 33Jayd W3YYeHHUS MaTeMaTUKH,
XapaKTePUCTHKY MCHXOJOTUYECKUX IMPEANOCHUIOK K €€ HM3YYCHHIO OOydYaroIUMHCS, MECTO B
CTPYKTYpe Y4eOHOro IUIaHa, a TaKXKe MNOAXOAbI K OTOOpY COJAEp)KaHUs, K OIpeIeICHUI0
IUTAHUPYEMBIX Pe3yIbTaTOB M K CTPYKTYPE TEMAaTHYECKOTO IUTAHUPOBAHUSL.

Copneprxanne o0yueHHs pacKpbhIBaeT COJIepKATEIbHbIC JMHUN, KOTOPBIE MPEATIAraloTCst JIs
00513aTeIBHOTO U3yYEHUS B KaXKIOM KJIacCe Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHUS IPOrPAMMBI [0 MATEMATHKE BKIIFOYAIOT JINYHOCTHBIE,
MeTalpeIMETHBIE pEe3yJIbTaThl 3a BECh MEpUOJ OOydYeHHsT Ha YpPOBHE CpeIHEero OOIIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusI.

ITosscHUTENBbLHAA 3alIHCKA K y‘leﬁHOMy npeamMerTy «MareMaTHKa»

[TporpaMma no MareMaTuke yriryoJ€HHOTO ypOBHS JIJIsl 00Y4arOIMXCsl HA YPOBHE CPEIHETO
obmero oOpazoBanus paspadorana Ha ocHoBe PI'OC COO c yuy€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABISEMBIX K MaTeMAaTHYECKOMY OOpa30BaHMIO, M TPAAMLIUN POCCHIICKOTO
oOpa3oBanus. Peanuzaius mporpaMMbl 0 MaTeMaTUKe OOECIEUMBAET OBJA/ICHUE KIIIOUEBBHIMU
KOMIIETEHIUSIMU, COCTABJISIOLNIMMU OCHOBY JJII CAMOPA3BUTHUS U HENPEPHIBHOTO 00pa3zoBaHUS,
[EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEILHOTO PAa3BUTUS JIMYHOCTH
o0ydJarouuxcsi.

B mnporpamme mo MareMaruMke YYTEHbl HJAEM M IMOJOKEHUS KOHUENUUU pPa3BUTHUSA
MaTeMaTH4eCcKoro obOpazoBanuss B Poccuiickoii Denepammu. Martemarndeckoe oOpa3oBaHUE
JIOJKHO pemiath 3ajady oOecrneueHuss HEOOXOAMMOTo CTpaHe 4Yuciaa O0y4arouuxcs,
MaTeMaTH4YeCKas IIOATOTOBKA KOTOPBIX OblIa ObI JOCTATOYHA /IS IPOIOJDKEHUS 00pa30BaHUS 1O
pa3IMYHBIM  HaIpaBJICHUSAM, BKJOYas [pENoJaBaHUE MaTeMaTHUKH, MaTeMaTH4YeCKue
uccienoBanusi, paboty B chepe HHPOPMAIMOHHBIX TEXHOJIOTUN U IPYTUX, & TAKKE 00CCIICUCHIS
JUIS KaXJI0To O0YYarolerocs BO3MOXHOCTH JIOCTHXKEHHMS MaTeMaTHMYecKOW IOATOTOBKU B
COOTBETCTBUH C HEOOXOAUMBIM eMy ypoBHeM. Ha pemienue 3Tux 3aaad HalesleHa mporpaMmma o
MaTeMaTHKe YIiyOJIEHHOTO YPOBHS.

HeobxonnMocTh MaTeMaTHUECKON MOJArOTOBKU 00YCIIOBIEHA 00YCIOBIEHO POCTOM YMCia
CHelMaNbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM INPUMEHEHHEM MaTeMaTuku (B cgepe
SKOHOMUKH, OHM3HECe, TEXHOJOTHYECKHUX O00JacTsIX, TyMaHUTapHBIX cdepax). KommuectBo
oOyyaromuecsi, A KOTOpPBIX MaTeMaTHKa CTaHOBUTCS (YyHIAMEHTOM 00pa3oBaHMA,
MJIAHUPYIOMIUX 3aHUMAThCSI TBOPUYECKOM M MCCIIeI0BATEIBCKONU pabOTOM B 00JIaCTU MaTEMaTHKH,
UHPOPMATUKHU, (PU3UKH, SKOHOMUKH U B APYTUX 00JACTAX, YBEIUYUBAETCS, B TOM YHUCJIE C yUYETOM
oOyyaromuxcsi, KoMy MaTeMaTHKa HYy>KHa Uil HMCIOJb30BaHUsS B MPO(EccUsix, HE CBSI3aHHBIX
HEIIOCPEACTBEHHO C HEH.

[TpuxnanHas 3HAYMMOCTh MaTEeMaTUKU OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIFOTCS
(byHaaMeHTallbHbIE CTPYKTYpBI HAIllero MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHONIEHHUS, PYHKIIMOHAJIbHbBIE 3aBUCHUMOCTH M KaTETOPUU HEONPEIEIEHHOCTH, OT MPOCTEHIIINX,
YCBAaWBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX IS
pa3BUTHS HAyYHBIX W TEXHOJOTMYECKUX HAeH. be3 KOHKpEeTHbIX MaTeMaTH4YeCKUX 3HaHUN
3aTpyJHEHO TOHHMMAaHUE MPHUHLMIIOB YCTPOICTBA M HCIIOJIIB30BAHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE M WHTEPIIPETalns Pa3HOOOpa3HON COIMATbHOM, SKOHOMUYECKOW, MOJUTHYECKOM
uHpopmanuu, Masod3(pQeKkTrBHA MOBCeTHEBHAS IPAKTUYECKas AeATeIbHOCTh. Bo MHOTHX cepax
npoecCHOHANBHOM JIeSTENIbHOCTH TPEOYIOTCS YMEHHS BBINOJHATH PAcUEThl, COCTAaBISATH
QITOPUTMBI, NPUMEHATh (HOPMYJIbI, MPOBOJIUTH I'€OMETPUUECKUE H3MEPEHHUS U MOCTPOCHHMS,
yuTaTh, 0OpalaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HHQOpPMAIMIO B BHUJE TaOJMIL,
JUarpamm u rpaukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep cIydyailHbIX COOBITHH.



OIHOBPEMEHHO € paciupeHueM cdep MpUMEeHEHHsI MaTEMaTHKH B COBPEMEHHOM 00IIIecTBE
BcE Oojee BaXHBIM CTaHOBUTCS MaTEMaTHYECKUH CTWIb MBIIUICHUS, MPOSIBIISIOIUICS B
onpeAenEéHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce u3yueHus MaTeMaTuKy B apceHall IpUEMOB U
METO/I0B MBILIJIEHHS Y€IOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAKOTCS MHIAYKLUSA U AEAYyKLus,
o0o0mIeHne W KOHKPETH3allMsi, aHaIW3 M CHUHTE3, KiIacCU(pUKAIMs M CHCTEMaTHU3alus,
abctparupoBaHue M aHanorus. OOBEKTb MaTeMaTHUECKUX YMO3AKIIOYEHUH, IpaBWia HX
KOHCTPYUPOBAHHS PACKPHIBAIOT MEXAaHU3M JIOTHUECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (GopMysnpoBaTh, 0OOOCHOBBIBATh U JIOKa3blBaTh CYXKICHUSA, TEM CaMbIM (OPMUPYIOT
JIOTHYECKUI CTUJIb MBIIUICHHUA. Benymas pois MpUHAMICKUT MaTeMaTHKe B (opMuUpoOBaHHU
ITOPUTMUYECKONW KOMIIOHEHTHI MBIIUICHUS U BOCIUTAHUM YMEHHMM EHCTBOBATH 110 3aJaHHBIM
aIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATh HOBbIE. B mporecce penieHus
3ajiay - OCHOBBI JIs1 OpraHU3aliK yuyeOHO! AeATeIbHOCTH Ha YPOKAaX MaTEMAaTUKHU - Pa3BUBAOTCSA
TBOPYECKasl U MPUKJIAHAS] CTOPOHBI MBIIIIJICHUS.

OOyueHnue mareMaTuke [Ja€T BO3MOXKHOCTb Ppa3BMBAaTh Yy OOy4YarOLIUXCA TOUYHYIO,
palMoOHATBHYIO U MH(POPMATUBHYIO PeUb, YMEHUE OTOMpaTh HanboJee MOAXOAAIINE S3bIKOBEIC,
CHUMBOJIMYECKHE, TIpaUuecKue CpeicTBa JUIsl BBIPAKEHUS CYXICHUM W HaNIAJHOIO MX
IIPEJICTaBICHMUSL.

Heo6xonuMbpIM KOMIIOHEHTOM OO0MIEei KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUHU SIBISETCA
oO1iee 3HAKOMCTBO C METOJAMU NO3HAHUS JIEHCTBUTEIBHOCTH, IPEJICTABICHUE O IMpEIMETe U
METO/Ie MaTeMaTHKH, €ro OTIMYUAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTApPHBIX HayK, 00
OCOOCHHOCTSIX NPUMEHEHUS MaTeMaTUKU JJI1 pPEIIeHUs HayuyHbIX M TPUKIAJHBIX 3a7ad.
MaremaTtnueckoe 00pa3oBaHHe BHOCUT CBOM BKJIaJ] B hopMUpOBaHHE OOLIEH KyIbTYpbl 4ET0BEKA.

N3ydeHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, [IOHUMAaHUIO
KpacoTbl M HU3AILIECTBA MaTEeMaTUYECKUX PACCYXIEHUI, BOCHPUATHIO I'€OMETPUUYECKUX (PopM,
YCBOEHHUIO UJIEM CUMMETPHH.

[TpuoputeTHpIMU HesIMU 00y4ueHHs MaTeMaTuke B 10-11 knaccax Ha yriiyOiaEéHHOM ypoBHE
IIPOJIOJIKAIOT OCTaBaAThCSL:

(dopMHpOBaHHE LEHTPAJIBHBIX MAaTEMaTHYECKHX HMOHATUH (YMCIO, BEIMYMHA, T€OMETpHUYECcKas
¢durypa, nepeMeHHas, BEpOSTHOCTb, (YHKLHS, MPOU3BOJHAS, HHTErpay), 0OeCHeuyUBaIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;
NOJBE/IEHNE OOYyYaloIMXCsl Ha JOCTYITHOM JJIsi HHUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3U
MaTeMaTUKHd U OKPY)KAIOILEro MHpa, MOHUMAHUI0 MAaTeMaTHUKH KaK 4acTu OO0Ied KyJIbTyphbl
4eJI0BEYECTBA;

pPa3BUTHE WHTEJUIEKTYaJbHbIX M TBOPYECKUX CIIOCOOHOCTEH O00ydaromuxcs, MO3HAaBATEIbHON
AKTUBHOCTH, HCCIIEOBATEIbCKMX YMEHUH, KPUTHUUHOCTH MBIIIJICHUS, NHTEpECa K H3YYEHHIO
MaTEMAaTHKH;

dbopMupoBaHHe (QYHKIIMOHAIBHOM MaTeMaTHYEeCKOW TIpPAaMOTHOCTU: YMEHHUS paclo3HaBaTh
MaTeMaTUYeCKHE acTIeKThl B pEaJIbHbIX )KU3HEHHBIX CUTYAIUSAX U IPH U3YYEHUH APYTUX YUEOHBIX
NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYJIHMPOBaTh MX Ha S3BIKE
MaTeMaTUKH U CO37aBaThb MaTeMaTHYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN MaTeMaTHYECKH
anmnapar Uil pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/ad, MHTEPIPETHUPOBATh U OLIEHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH cojiepkaHust marematuku B 10-11 knaccax yriayGn€HHOTO ypoBHS
apnstores: "Uucna u Beruucienus”, "Anredpa" ("Anrebpanyeckue BoipakeHus", "YpaBHeHUs U
HepaBeHcTBa"), "Hauana maremarnyeckoro ananuza", "I'eomerpus” ("['eomerpuueckue purypol
u ux cpoicTa", "V3MmepeHue reomerpuueckux BenuuuH"), "BeposTHOCTh M craTHCTHKA'.
JlaHHbIe TUHUM Pa3BUBAIOTCS MapajlieNbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMH JIOTMKOM,
OJHAKO HE HE3aBHUCHUMO OJIHA OT JIPYroM, a B TECCHOM KOHTAaKTe U B3auMozencTBuu. Kpome 3toro,
UX OObEOUHSET JIOTUYECKas COCTaBIAIOIIAs, TPAJUIMOHHO TMpHUCYIas MaTeMaTHKe U
IIPOHU3BIBAIONIAS BCE MaTeMaTHYECKHE KypChl U cojiep:karenbHble JUHUU. ChopMyIupoBaHHOE
B0 ®I'OC COO TtpeboBanue '"ymeHuE OINEPUPOBATH MOHATHUSAMH: OIpEJeNeHHe, aKCHOMa,
TeopeMa, CIIEJICTBHE, CBOWCTBO, NMPU3HAK, JI0KA3aTeIbCTBO, PABHOCWUJIbHBIE (DOPMYIHPOBKH,
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yMmeHue (GopMynupoBaTh 00paTHOE M MPOTHUBOIIOIOKHOE YTBEPXKIACHUE, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOIb30BaTh METOJ MaTeMaTUYECKOW MHIYKIUU, IPOBOAUTH JOKa3aTEIbHbIE
paccyX/IeHUs IpU PEUIeHUM 3a/ad, OLEHUBATh JIOTMYECKYH0 IPaBWIBHOCTb pacCyX AeHUN"
OTHOCHUTCS KO BCeM Y4eOHBIM Kypcam, a popMUpOBaHUE JJOTUUECKUX YMEHUN pacipeiensieTcs mo
BCEM TrojiaM 00y4CHHsI Ha YPOBHE CPEAHET0 001ero oopazoBaHusl.

B coorBerctBun ¢ ®I'OC COO martemaTuka SBISETCS 00s3aTEIBHBIM IPEAMETOM Ha
JTAHHOM YpoBHE oOpaszoBaHus. HacTosiied mporpamMmoil o MaTeMaTHKe IMpeayCMaTpUBACTCS
n3ydeHue ydeOHoro mpeamera "Martematuka" B pamMkax TpEX y4deOHBIX KypcoB: "Anrebpa u
Hayayia Martemaruyeckoro aHanmmza"', '"Teomerpus", "BeposTtHocTh U craTucTHKaA'.
®opmMupoBaHue JOTHYECKHX YMEHHUIl OCYIIECTBISETCS HA MPOTSXKEHUU BCEX JIET OOy4YeHHs Ha
YpPOBHE cpefHero o0miero o0pa3oBaHus, a JIEMEHTHI JJOTHKH BKIIIOYAIOTCS B COJEPKAHUE BCEX
HA3BAHHBIX BhIIIE YUEOHBIX KYPCOB.

OO6m1ee 4nCII0 4acoB, PEKOMEH/I0BAHHBIX VISl U3y4eHUs MaTeMaTuku -544 vaca: B 10 kiacce
- 272 gaca (8 yacoB B Hezen0), B 11 kimacce - 272 gaca (8 4acoB B HEJIEIIO).

Oo11ee YnCIio0 4acoB, pEKOMEHA0BAaHHBIX ISl H3y4eHHs y4eOHOTo Kypca "Anredpa u Hauana
MareMarhdeckoro ananuza" - 272 gaca: B 10 kiacce - 136 gacoB (4 yaca B Heneno), B 11 kiacce
- 136 yacoB (4 yaca B HEZIETIO).

OO1ee yncia0 4acoB, pEeKOMEHIOBAHHBIX JUIs M3yueHHs yueOHoro kypca "['eomerpus"” Ha
yriryoneHHoM ypoBHe - 204 gaca: B 10 xiacce - 102 ygaca (3 gaca B Henenmo), B 11 xmacce - 102
yaca (3 4yaca B HEJIEIIO).

O011ee 4ncI0 4acoB, pEKOMEHAOBAaHHBIX JJIs U3y4eHUs: yueOHoro Kypca "BeposiTHOCTh U
cTaTucTUKa" Ha yrayOiaeHHOM ypoBHE - 68 yacoB: B 10 kmacce - 34 gaca (1 yac B Heneno), B 11
Kyacce - 34 gaca (1 gac B Henemo)

[MosicHuTeNbHASA 3aNMCKA K Y4eOHOMY KypCy
«AJiredpa U HaYAJIa MATEMATHYECKOT0 aHAJIN32a»

VY4eOublii kypc "Anrebpa M Havama MaTeMaTHYeCKOro aHaimu3a" SBISETCS OIHUM U3
HanmOoJiee 3HAYMMBIX B IPOTPAMME CPEIHEro o0Imero oOpa3oBaHUs, TOCKOJIBKY, C OJHOMN
CTOPOHBI, OH 00EeCTieunBaeT HHCTPYMEHTAIbHYIO 0a3y 7S U3y4eHUs BCEX eCTECTBEHHO-HAYUHBIX
KYPCOB, a C IPyroil CTOPOHBI, (GOPMUPYET JIOTHIECKOE U a0CTPAKTHOE MBIIINICHHE 00y4YaroIIUXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS WH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CJIOBECHOCTH W JAPYTHX JUCIUIUIMH. B pamMkax maHHOTO y4eOHOro Kypca OOydaromiuecs
OBJIAJICBAIOT YHHUBEPCATbHBIM SI3HIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIUpYyeT CBOH
JIOCTIDKEHHST B MaTeMaTH4YecKon hopme.

Y4eOHblil Kypc anreOpbl M Haual MaTeMaTHYeCKOTO aHallu3a 3aKiIa/lbIBAET OCHOBY IS
YCHENIHOTO OBJIAJICHUS 3aKOHAMU (PU3HKH, XUMHUH, ONOJIOTHH, TOHUMaHHsI OCHOBHBIX T€HICHITUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOU >XKU3HHU, MO3BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONIH30BaTh HMX MJIsl JajdbHEHIIIETro
o0pa3oBaHHUs W B TMOBCETHEBHOW >ku3HH. OBnageHue aObCTPAKTHBIMU M JIOTUYECKU CTPOTHMH
KOHCTPYKIIUSAMH anreOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET YMEHUE HaXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTHHHOCTH, IOKA3bIBATh YTBEPKAEHUS C MOMOIIBI0 HHAYKIIUU
U pacCyXJaTh JIETyKTUBHO, UCIIOIB30BaTh 0000IEHNE U KOHKPETU3AINIO, a0CTparupoBaHue u
aHAJIOTHIO, (POPMHPYET KPEaTUBHOE U KPUTHUECKOE MBIIICHHUE.

B xone usyuenuss ydebHoro kypca "AnreOpa M Hadajla MaTeMaTH4YecKOro aHaimmza"
oOydaroniyecss TONy4YaloT HOBBIA OMBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MOCTPOEHUS MAaTeMAaTHYECKUX MOJENIed pEaNbHBIX CHUTYyallMi, HWHTEPIPETAIUU TOTYICHHBIX
pelIeHuH, 3HAaKOMATCA C MpUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIONUMUCS MATEMATHUYECKUMHU OTKPBITHSIMU M X aBTOPaMH.

Y4eOHbIii Kypce 00J1ajaeT BOCIUTATEIbHBIM MOTEHIINAIOM, KOTOPBIN pean3yeTcst Kak uyepes
yueOHBIN MaTepHuall, ClIoCOOCTBYIOIUN (OPMUPOBAHNIO HAYYHOI'O MUPOBO33PEHMUS, TaK U Yepe3



cneunuky yueOHOM AeqaTeNbHOCTH, TPEOYIOIeH MPOA0KUTEILHON KOHIIGHTPAlMd BHUMAHHUS,
CaMOCTOSTENIBHOCTH, aKKypaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3YJIbTAT.

B ocnoBe meronuku oOyueHus anreOpe M HayajgamM MaTEMaTHYECKOIO aHalu3a JIEKUT
JEeSTEIIbHOCTHBINA MPUHIUI O0yYEHUSI.

B cTpykrype yuebHOro Kypca "AnredOpa u Hayaia MaTeMaTUYECKOTO aHanw3a" BbIICICHBI
CIEAYyIOUIMEe CoJiepKaTelibHO-MeToAnYeckrue JuHuu: "Yucna u BbruucieHud", "OyHKIUU U
rpadukn”, "YpaBaenus u HepaBenctBa'", "Havana maremarnuyeckoro aHanuza", "MHoxecTBa U
noruka". Bce 0CHOBHBIE COAEPKATEIBHO-METOANYECKHAE JTUHUU U3YHAOTCS HA IPOTSKEHNUHU JBYX
JeT o0y4eHusl Ha YPOBHE cpelHero o0Iiero oopa3oBaHus, €CTECTBEHHO JOTONHSS IPYT Apyra u
MOCTEIIEHHO HACHIIIAsICh HOBBIMHU Te€MaMU W paszjenaMu. JlaHHBbIA yueOHBIH Kypc SIBISETCS
MHTETPAaTUBHBIM, IMOCKOJBbKY OOBEIUHSET B cebe CoiepKaHWEe HECKOJBKUX MaTeMaTHUYECKUX
JTUCIUIUINH, TAKUX KaK anre0pa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHAJIU3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas Joruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaieBalOT BcE Ooiee
HIMPOKMM  MaTeMaTH4YeCKHMM ammaparoM, Yy HHX IOcjieloBaTeslbHO  (opmupyercs U
COBEPULIEHCTBYETCSI YMEHHE CTPOUTHh MATEMAaTUUYECKYIO MOJIENb PEalbHON CUTYallUH, IPUMEHSITh
3HAHHUA, TIOJIYyYCHHbIE NPU H3Y4YEHUH YUeOHOro Kypca, Jid PpEUIeHHs CaMOCTOSITENbHO
chopMyITUpOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepkarenbHo-MeTOoAM4YecKass JuHUs  "Umeaa wm BbluMcJdeHus"  3aBepiiaet
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
ypOBHE OCHOBHOTrO o0mIero obpazoBanus. Ha ypoBHe cpeanero oOiero oopasoBaHus ocodoe
BHUMaHue yjaensercss (GOpMUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCIICHUH, BKJIIOYAIOIIUX B
ce0sl UCIONBb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE JAeNaTh MPUKUIKY, BBIIOTHSITH
npUOIMKEHHBIE BBIYUCIICHUS, OLICHUBATh YUCIIOBBIE BHIpAKEHUS, padOTaTh C MATEMAaTUYECKUMU
KOHCTaHTaMH. MHOECTBa HATypaJIbHbIX, LEJIbIX, PALMOHAIBHBIX U JEHCTBUTEIIbHBIX YHCEl
JIOTIOJIHSIFOTCSL MHOKECTBOM ~ KOMIUIEKCHBIX —uucel. B KaxaoM M3 3TUX MHOXECTB
paccMaTpUBAIOTCS CBOWMCTBEHHBIE €My crieluuYecKre 3a/ayd U OIlepaluu: AeJIeHUEe Haledo,
ONIEPHPOBAHNE OCTATKAMH HAa MHOXKECTBE IIEIBIX YHCEN, 0COObIe CBOWCTBA PAIMOHAIBHBIX U
UPPALMOHATIBHBIX YHCEN, apu(METHUYECKUE ONepalliy, a TAK)KE U3BJICYCHHE KOPHS HATYpallbHOM
CTENIEHM Ha MHOXXECTBE KOMIUIEKCHBIX 4Mcell. biarogaps mocienoBaTelbHOMY PACIIMPEHUIO
Kpyra MCIIOJIb3yEMbIX YMCENl M 3HAKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHUS MJI PELICHUS
Pa3IUYHBIX 3a/1a4 GOPMHUPYETCsI MPEACTABIEHUE O €MHCTBE MATEMaTUKN KaK HAYKU U €€ poJii B
MOCTPOSHUU MOJIeIel peabHOI0 MUPA, IIMPOKO UCTIONB3YIOTCS 00001eHHE U KOHKPETH3allHs.

Jlunus "YpaBHeHMs M HepaBeHCTBA'' peajn3yercs Ha NPOTSHKEHUH BCero oOydeHus Ha
yYpOBHE cpeaHero ooOmiero oOpa3oBaHus, IOCKOJIBKY B KaxkaoMm paszene IlporpamMmel
IPElyCMOTPEHO PEIlIeHUEe COOTBETCTBYIOIMX 3aad. B pe3ynbrare oOydaromiyecs: OBlaJeBatOT
pa3IMYHBIMM  METOJAMM PpEUICHMs] PpalHdOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTENIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHCTEM, a TakXKe 3ajady,
cojepkanux mnapaMmerpsl. llomyueHHbIE yMEHHS HIMPOKO MCIONB3YIOTCS MPH HCCIEN0BAHUU
(GYHKIMI ¢ TOMOIIbIO TPOU3BOJHOMN, IIPH PELIEHUH NMPUKIIAJAHBIX 33/1a4 U 33]a4 Ha HAXOKJIECHHUE
HauOOJIBIINX U HAUMEHbIINX 3HauUeHUH (yHKUMU. JlaHHas coleprkaTeiabHasl JIUHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHHUH BBINOJNHATH pacu€Tsl Mo (opmynaM, MpeoOpazoBaHUS
palMoOHaIbHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHMM, a TAK)KE BBIPAKECHU,
coJlepKallluX CTerneHu M Jyorapudmel. braromaps wusydeHHro anredpanyeckoro Marepuasna
OPOMCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIICHUS
oOyyaromuxcsi, GOpMUPYIOTCS HAaBBIKM JE€TYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIbHBIMHU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI JUISl pEUICHUS] TPAKTUUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

ConepxxarenpHO-MeTOIMUYeCKas TUHUSA ""@YHKUMU ¥ rpa¢uKu’’ TECHO IeperuieTaeTcs ¢
JPYTUMH JUHUASIMHU Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1aéT MOCIIE10BaTEIbHOCTD
u3ydeHuss Mmatepuana. V3ydeHwe CTEneHHOH, IOKa3aTeNbHOMW, JIOTapuPMHUYECKO U
TPUTOHOMETPHUUYECKUX (DYHKIIHI, UX CBOMCTB U rpa)KOB, UCTIONIb30BaHNE (PYHKIU IS peLIeHus



3a/1a4 U3 IPYruxX y4eOHBIX MPEIMETOB U peaTbHOU )KH3HU TECHO CBSA3aHO KaK C MATEMaTUIECKUM
aHAJIM30M, TaK U C pelIeHHeM YpaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbIi0e BHUMAHUE YAETISETCS
(GhOpPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEX]Ty Pa3TMUHBIMH BETHUYNHAMH,
UCCJIEIOBATh IMOJIyYeHHbIE (DYHKLIMH, CTPOUTHh UX rpaguku. Marepuas 3TOH coaep:KaTebHOMI
JIMHUM HallEJIeH Ha pa3BUTHE YMEHUM U HABBIKOB, IO3BOJIAIOIINX BbIPAKaTh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B Pa3IMYHON (popMe: aHAIMTUYECKOH, rpaduiecKoil U ciaoBecHo. Ero mzydeHue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3aI[1H, UCII0JIb30BAHUIO aHAJIOTHIl.

CopnepxarenpHas nuHus ""Havana maTteMaTH4eckoro aHaau3a' 1mo3BosisieT CyIleCTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPHUKIAJHBIX 33/1a4, JOCTYIHBIX 00ydarouumcs,
TaK KaK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH IPpaUKH CIOKHBIX (DYHKIUH, OMPEACIISITh UX
HauOOJIbIIME U HAUMEHbIIINE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u o0bEMBI TN, HaXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas cojepxaTeibHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOXKHOCTH [TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peabHbIX CUTYAIlHii, T03BOJISIET HAXOIUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHUAIBHO-DKOHOMUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOIrMYECKOT0 U KPEaTUBHOIO MBILIUIEHUS, (POPMHUPOBAHUIO YMEHUN paclo3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKE U ucKyccTBe. OOyuaromiuecss y3HAIOT O
BBIIAIOIIUXCSl PE3Yy/bTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHsA MaTeMaTHKU KaK Haykd, U o0 ux
aBTOpax.

ConepkarenbHo-MeTonuueckass JiuHus '"'MHoOMkkecTBa M JIOTHKA' BKIIOYaeT B ceOs
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YecKOW JIOrMKU. TeopeTHKo-MHO)KECTBEHHBIC
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH M IpejulararoT Haubosee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMAaTUKH W €€ MPUIOKEHHH, OHHU
CBS3BIBAIOT pa3Hble MATEMaTUYECKHE JUCUUIUIMHBI U UX IPUJIOKEHUS B €AMHOE Lienoe. BaxHo
JaTh BO3MOXXHOCTh O0y4arolemMycs MOHUMATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOMN
MaTeMaTUKHU U UCIIOJIb30BATh €T0 I BBIPAXKEHUS CBOUX MbICHeH. JpyruM BaskKHBIM ITPU3HAKOM
MaTeMaTUKH KaK HAayKd CJeAyeT MPU3HATH CBOWCTBEHHYIO €l CTPOroctb OOOCHOBaHUWM H
ClIeJOBaHUE ONPECIEHHBIM IIpaBUJIaM MOCTPOEHHUS JOKa3aTEeIbCTB. 3HAKOMCTBO € AJIEMEHTaMU
MaTeMaTHUYeCKON JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS O00YyJaroIuxcs,
MO3BOJIIET UM CTPOMUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTMUECKUX MPaBI, (OPMHUPYET HABBIKU
KPUTUYECKOT'O MBILIUICHHUS.

B yue6HoM Kypce "Anrebpa u Hayaia MAaTEeMaTHYECKOTO aHaIu3a" MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYECKOTO MOJIETUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HPOPMHPOBAHUIO
HAaBBIKOB MMOCTPOECHUSI MOJIETIEN peabHBIX CUTYallMi, UCCIEA0BAHUS 3TUX MOJENEH ¢ MOMOILBIO
anmapara anreOpbl U MaTeMaTH4ecKoro aHalli3a, MHTEPIPETAlUU TOJYYeHHBIX pPe3ylbTaToB.
Takue 3amaHus BIUIETEHbl B KaXAbIH W3 pa3elioB MPOrpaMMbl, MOCKOJBKY BECh MaTepual
yueOHOro Kypca IIMPOKO HCIHONB3YeTCS JUIsl pElIeHUs NPUKIAaTHBIX 3aaad. [Ipu pemieHuun
peayIbHBIX MPAKTUYECKUX 33/a4 00ydaroIuecs pa3BUBaOT HabI0JaTeIbHOCTh, YMEHNE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, UCIOIb30BATh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobieMy. JledrenbHocTh MO (OPMHUPOBAHMIO HABBIKOB pELIEHUS MPUKIAIHBIX 3a1ad
OpraHusyercss B Ipollecce H3y4yeHHMs Bcex TeM ydyeOHoro kypca "AnreOpa u Hauana
MaTeMaTHUYeCcKoro aHauuza".

IMosicHuTebHAsA 3anKMcKa y K yueOHOMY Kypcey «['eomeTpusi»

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpETHETO 00111ero 00pa3oBaHus,
TaKk Kak O00ecrneyMBaeT BO3MOXHOCTh HW3y4YEHHMsS JUCLUIUIMH E€CTECTBEHHO-HAY4HOM
HAIpPAaBJIEHHOCTH U MPEIMETOB I'yMaHUTapHOro Iukia. Jloruueckoe mbluieHue, GopMupyemMoe
pY U3yYEHUH O0YYarOIIMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IIPU J0KA3aTEILCTBE TEOPEM U
MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUI IIPU pElIeHUH TeOMETPUUECKUX 3a]1a4, YMEHHE



BBIJIBUTATh M OINPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA MPU pEIICHUH 3ajad
€CTECTBEHHO-HAyYHOTO LIUKJIA, B YACTHOCTH (PM3MUYECKUX 3a1ad.

Llens ocBoeHust mporpamMmbl ydeOHoro kypca "I'eomerpuss" Ha yriyOn€HHOM ypoOBHE -
pa3BUTHE WHAMBUAYAJIBHBIX CIIOCOOHOCTEH OOYyYaroUIMXCsl NMPH H3YYCHHH T€OMETPUH, Kak
COCTaBIISAIOLICH mNpenMeTHOM obmactu "Marematuka u wuH(popMmaTuka' depe3 obecreueHue
BO3MOXKHOCTH TIPHOOPETEHHS M HCIOJIB30BaHUS Oosee TIyOOKMX TeOMETPUYECKHUX 3HAHUH H
JNEUCTBUH, CHEIM(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX JUIS YCHEIIHOTO MPOQPECCHOHATHHOTO
00pa3oBaHus, CBI3aHHOTO C HCIOIb30BAHUEM MAaTEMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca T€OMETPUHU Ha YrIIyOJIEHHOM YPOBHE, PACIIUPSAIOUIIMHU 1
YCHIINBAIOIIUMH Kypc 0a30BOT0 ypOBHSI, SBISIOTCS:

pacuIpeHue NpeACTaBICHUs O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYpPhI U (popMUpOBaHUE
OCO3HAHUSI B3aUMOCBSI3U TEOMETPHUH C OKPYKAIOLTHIM MHPOM;

dopMHupoBaHHE MPEACTABICHUA O MPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIINX
MaTeMaTHYECKUX MOJIEIISX, TO3BOJISIONINX OMUCHIBATE U U3y4YaTh Pa3HbIC SBICHHUS OKPYKAIOIIETO
MUpa, 3HAaHKWE TIOHATHIHOTO anmapara no paszaeny "Crepeomerpus" ydeOHOTO Kypca reOMeTpuH;

dopMupoBaHHEe YMEHUS BIaJIETh OCHOBHBIMH MTOHATUSMHU O IPOCTPAHCTBEHHBIX (GUTYpax U
UX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (opMysl M yMEHHE WX MPUMEHSITh, yMEHUS
JIOKa3bIBaTh TEOPEMBI U HAXOUTh HECTaHJapTHBIEC CIIOCOOBI PELICHUS 3a/1ay;

dopMupoBaHHE yMEHHUS pAclO3HaBaTh Ha YEPTEkax, MOJACISIX W B PEATHbHOM MHpPE
MHOTOTPaHHHKH U TeJa BpaIlleHHs, KOHCTPYHUPOBATh T€OMETPHYECKHE MOJIEIIH;

q)OpMI/IPOBaHI/Ie IIOHUMAaHUsA BO3MOXHOCTH AKCHMOMAaTUYCCKOI'O MMOCTPOCHUA
MaTeMaTUYECKUX TEeOpHil, (GOpMUpOBaHHME MOHUMAHUS POJU AKCMOMATHUKH TPU MPOBEICHUU
pacCyXIEHHUI;

dopMHpoBaHHE YMEHUsS BIAJETh METOJAMU J0Ka3aTelIbCTB U AJITOPUTMOB pPELICHMS,
YMEHMSI HX TPUMEHATh, M[POBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pEIICHUs
CTEPEOMETPUYECKUX 33Jad M 3aJad C [PaKTUYECKUM CoJepXaHueM, (opMHpOBaHUE
IPEJICTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB IpPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPXKJICHUH U POJIM AKCMOMATHUKH B IPOBEICHUM JIEAYKTHUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHWE HWHTEIICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH
0o0yyaroImuxcs, MO3HABAaTEIIbHOM aKTUBHOCTH, WCCIIEOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHne (QYHKIIMOHAIBHOM TI'PaMOTHOCTH, PpEJIEBAaHTHOM TI'€OMETPUH: YMEHUS
pacrno3HaBaTh IPOSBIEHUS T€OMETPUUYECKUX TOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peasibHbIX
KU3HEHHBIX CHUTyallUsX M TpU U3YYEHUM JpYTuX Y4eOHBIX IpPEJAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEANbHbIX CHUTYyalUil, HCCIeI0BaHUs
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH cOZiepKaTeIbHBIMU JIMHUAMU YueOHoro Kypca "I'eomerpus" B 10-11 kmaccax
apistores: "[IpsMble n muiockoctw B mpoctpaHcTse", "MHororpannuku”, "Tena Bpamenus',
"BekTopbl M KOOPAMHATHI B mpocTpaHcTBe", "JIBUkKEHHS B MpocTpaHCTBE".

ChopmynupoBannoe B ®I'OC COO tpebGoBaHue "ymMeTb ONEpUpOBaTh MOHATUAMU",
peJIeBaHTHBIX T€OMETPUU Ha Yriyos€éHHOM ypoBHe oOyuenus B 10-11 kimaccax, OTHOCHUTCS KO
BCEM COJIepXKATelIbHbIM JIMHUSAM y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTHUECKUX YMEHUH
pacnpenensercs He TOJIbKO [0 COJIepKaTeIbHBIM JIMHUAM, HO M 10 To1aM o0yueHus. ConepxaHue
00pa3oBaHus, COOTBETCTBYIOIIEEe MPEAMETHBIM pe3ylibTaTraM ocBoeHusi denepanbHol paboueit
IIPOrPaMMBl, pacipeIeIEHHBIM 10 TofaM 00yueHusl, CTPYKTYpUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, NPUHIMITMAIBHBIM BOIIpOcaM oOydaroliecs o0paiaauch HEOJHOKPATHO, YTO
MO3BOJIIET  OPraHHW30BaTh  OBJAJCHHE TE€OMETPUYECKUMHU  TOHATUSMH M HaBbIKAaMU
MIOCJIEIOBATEIbHO M MOCTYNATENbHO, C COOJIOACHUEM NPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUYECKUX MPEICTaBICHUN 00yUYarOIINXCsl, pacIIupsis
U yray6uisis e€, o0pa3ys IpodHble MHOYKECTBEHHbBIE CBSI3H.

[Tepexon K U3y4EHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:



co3math ycnoBus mni  guddepeHnmanuu 0O0ydeHUs, TOCTPOCHUS] HHIUBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOCCHEUYHTh YINIYOJIEHHOEC HW3y4ye€HHE TEeOMETPUU  Kak
cocTaBIIsIOLIeH yueOHoro npenmeta "Maremaruka',

MOJTOTOBUTH OOYYarOMIMXCsA K MPOJODKEHHUIO M3YYEHHs] MaTeMaTHUKU ¢ Y4ETOM BbIOOpa
Oynymeit npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOMIMM H TPOeCCHOHATHHBIM
o0pazoBaHHEM.

IHosicHUTeIbHASA 3aNIMCKA K YUeOHOMY Kypcy «BeposiTHOCTD M CTATUCTHKA)

Y4yeOnplii Kypc "BeposTHOCTP W cTaTucTUKA" YIUIYOJIEHHOTO YpPOBHS  SIBJISIETCS
IPOJIOJDKCHUEM U Pa3BUTHEM OJTHOMMEHHOI'0 y4eOHOTO Kypca yriyOJaEHHOTO YpOBHS HA YPOBHE
cpenHero oobmero oOpa3zoBaHus. Y4eOHBIM Kypc mpeaHa3HadeH s (QOpMHUpOBaHUS Yy
00y4aroluXcsl CTAaTUCTUYECKOW KYJIbTYpPbl M IOHMMAHHUS pOJIM TEOPUH BEPOSATHOCTEH Kak
MaTeMaTHUYeCKOT0 MHCTPYMEHTA /Ui U3YUEHUs CIIy4yalHbIX COOBITHI, BeTMUUH U TporieccoB. [Ipu
U3y4eHHH Kypca OO0OramaioTcsl MpeICTaBICHHUs OOYYalOUIMXCS O METOAaX HCCIIeOBaHUS
M3MEHYUBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYeCKUX
METOJIOB TO3HAHHUA KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUSI.

Conepkanre yd4eOHOTO Kypca HaIlpaBJICHO Ha 3aKpEIUICHWE 3HAHWM, MOJYYCHHBIX IMPHU
M3YYEeHUU Kypca Ha yPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUH O
CIIy4aHbIX BEJIMYMHAX M B3aMMOCBA3SIX MEXYy HUMH Ha BaXXHBIX IIPUMEPaX, CEOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYXKAIOLIEro Mupa. B pesynbrare y 00ydJarommxcs T0JKHO COPMUPOBATHCS
MpEACTABICHHE O Hauboyiee YHOTPEOUTEIbHBIX M OOIMMX MaTEMaTUYECKHX MOJEISX,
UCIIONB3YEMBIX  JUIS  ONUCAaHUS AHTPOIIOMETPUYECKHMX H  JAeMorpaduyecKux BeIHYUH,
NOTPEIIHOCTE B Pa3IUYHbIE pOJa HW3MEPEHHAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUH U MTPOLIECCOB B 00IIECTBE. YUeOHBIN
Kypc sBIsieTcss 0a30i /ISl OCBOCHHS BEPOATHOCTHO-CTATUCTHYECKUX METOJI0B, HEOOXOIMMBIX
CHEIMallUCTaM HE TOJbKO HWHXKEHEPHBIX CIEUHUAIbHOCTEH, HO TakXKe COIUAIBHBIX U
MICHXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIC OOIECTBEHHBIE HAYKH B 3HAYUTEILHOW Mepe
UCTIOJIB3YIOT anmnapaT aHajau3a 00JIbIINX JaHHbIX. L[eHTpasibHyt0 4acTh y4eOHOro Kypca 3aHUMAeT
0o0CyX/JeHHEe 3aKoHa OOJIBIIMX YKCeNT - (PYHIAMEHTAIBHOTO 3aKOHA MPHUPOIbI, HMEIOIIETO
MaTeMaTHUYEeCKyIo (popMaan3anmio.

B cootBercTBHE C yKa3aHHBIMHU IIENIIMH B CTPYKType yueOHoro kypca "BeposiTHOoCTh U
cTaTuCTHKA" Ha YrIyOJEHHOM YpPOBHE BBIJENICHBl OCHOBHBIE COJepXKaTelbHbIe JIMHUU:
"Cnyuaiinble coObITHs U BeposiTHOCTH" U "CitydaliHble BETUYMHBI U 3aKOH OOJIbIINX yucen".

[ToMHUMO OCHOBHBIX TMHUI B y4eOHBIH KypC BKIIIOUEHBI 3JIEMEHTHI TEOpUH IpadOB U TEOPHH
MHO’KECTB, HEOOXOIMMBbIE JJIs1 TIOJTHOLIEHHOTO OCBOEHHUSI MaTepualla IaHHOTO y4eOHOro Kypca U
CMEKHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Copepxanune nuHuM "CiydaliHple COOBITHSI M BEpPOSITHOCTU" CIYXHUT OCHOBOM IS
(bopMHpOBaHUs IPECTABICHUH O paclpeelIeHUH BEPOSITHOCTEN MEX/ Ty 3HAUCHUSIMU CITydalHbIX
BEJINYHMH. Ba)KHYIO 4acTh B 3TOM COAEPKATEIbHON JTMHUM 3aHUMAET U3YUEHNE Fr€OMETPUUECKOTO
U OWHOMHAIBHOTO paclpeieleHuii M 3HAaKOMCTBO C HUX HENpPEPBHIBHBIMU aHaJOraMH -
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacHpeIeICHUSIMU.

TeMmbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIY4YalHBIMU BETUYMHAMU M pacHpe/ieTICHUSMH,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUMXCsl HAa ONHCAHMM M HW3YYEHHUM CIIy4YalHBIX SIBICHUH C
MOMOIIIBI0 HENpepbIBHBIX (QyHKIUH. OCHOBHOE BHUMAaHHE YJENSETCS I0Ka3aTelbHOMY |
HOPMaJIbHOMY paclpeeICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE M3YUYEHUE CBA3H MEXIY
CIIy4ailHBIMHU BEJIMYMHAMH M OMHCAHHUE 3TOH CBS3U € MOMOIIbI0 KOAIPGUIIMEHTa KOPPETSIUN U
€ro BBIOOPOYHOTO aHajora. OTH DJJIEMEHTHl COJEp)KaHUS pa3BUBaOT TeMy '"Jlmarpammbl
paccenBaHMs", U3YUEHHYIO HA YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHMsl, 1 BO MHOTOM ONHUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpsl U TeOMETPUH.



Emé oguH 351eMeHT conepKaHus, KOTOPbIM IIPEAIaracTcsl Ha 03HAKOMUTEIBHOM YPOBHE -
II0CJIEI0BATENBHOCTD CIIy4ailHbIX HE3aBHCHUMBIX COOBITHI, HACTYNAIOUMX B €AMHHILY BPEMEHH.
O3HakOMJIEHHME C paclpeiesieHUEM BEpPOSATHOCTEM KOJIMYECTBA TAaKUX COOBITMM HOCHUT
pa3sBUBAIOIIMIN XapaKTep U SBISIETCS aKTyaJbHbIM AJIs OyIyluX aOUTYypHUEHTOB, MOCTYNAIOLINX
Ha Yy4yeOHbIE CIEUUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, IICHUXOJIOTHEH U
YIIPaBICHUEM.

1.1. COAEPX)XAHME YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHD)

10 KJIACC

Yuciia ¥ BBIYMCICHHSA

Pannonanenele yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoGeit u MPOLEHTOB YISl pEIIeHUs TPUKIIAIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiicTButenpHbple yncna. ParyoHanbHble M MppalMOHANIbHBIE yucia. Apudmernyeckue
ornepauuu ¢ JEHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIIECHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3yJbrara
BBIYHCIICHUM.

Crenenp ¢ 1ensiM nokaszareneM. bunom Herotona. Mcnonp3oBanne noaxosmiend (Gopmbl
3alACU ACUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTENIEHU U €ro CBOMCTBA.

Crenenp ¢ palMOHAJBHBIM IIOKAa3aTeIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YUCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI U HepaBeHCTBA

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHS LENbIX U JIPOOHO-pAllMOHATIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorowieHsl OT OJTHOW NepeMEeHHOM. JleIeHrne MHOTO4YJIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorouniens! ¢ neiasiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanmonaneHele ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHHS HPPALMOHAIBHBIX YPaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPAaBHEHUI.

[TpeoOpa3oBaHue BhIpaXEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudmuueckre ypaBHeHUs. OCHOBHBIE METOJbl pEIICHUS JorapupMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpuroHomerpuueckue Qopmynel. I[IpeoOpa3oBaHue TPUTOHOMETPUUECKHUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cucreM nMHEHHBIX ypaBHEHMM. MarTpuiia CHUCTEMBbl JMHEHHBIX YpPaBHEHMIA.
Onpenenurens MaTpuipl 2X2, €ro TEOMETPUYECKHH CMBICI W CBOWMCTBA, BBIYMCIICHHE
€ro 3Ha4YeHMs], MPUMEHEHHUE OINpEeAENUTENs s pEelIeHUs CHUCTEMBbl JIMHEHHBIX YpaBHEHUH.
Pemenne npuxiagHelx 3amad ¢ MOMOLIBIO CHCTEMBI JIMHEWHBIX ypaBHeHMM. MccinepnoBanue
MMOCTPOEHHON MOJIETU C TOMOIIBI0O MAaTPUIL U ONIPEACTUTENEH.

[TocTpoeHrne MaTeMaTHYECKUX MOJEIEH pealbHOM CUTyallud C IOMOIIBIO yYpaBHEHHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTeEMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3IUYHBIX 00JIacTel HAYKU M peabHOMN JKU3HU.

DyHKIUHN U TPaPUKH

OyHKIMsA, crnocodbl 3amaHus (yHKuMU. B3anmHo oOpathble (yHkiuu. Kommosuims



¢bynkuuit. ['paduk pynkunun. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.

OO6nacth onpeneneHuss 1 MHOKECTBO 3HaueHuW GyHkuuu. Hymu dyakmuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl QyHKiuu. Hanbosnbinee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

Jlunelinas, KkBagpaTU4yHasi U APpOoOHO-IHMHEIHAsS QYHKIUU. DIeMEHTapHOe UCCIIEJ0BAaHUE U
MOCTPOCHUE UX TPAPHKOB.

CreneHHass (QyHKIMS C HaTypaJbHBIM M LeJNbIM IoOKa3areneM. EE cBoiicTBa M rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENneHW Kak (PYHKIMM OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u norapupmMudeckas GyHKIUHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuronomeTrpudeckas OKPY)KHOCTb, OIPENEICHUE TPUTOHOMETPHYECKUX  (PYHKIHIA
YHCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEAIBbHBIX MPOLECCaX U ABICHUX. [ paguku peantbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TOCIEq0BaTeIbHOCTEH. MeTon MaremaTuyeckon
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIN3a Kak aHalln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reomerpuyeckas — nporpeccud.  beckoHeuHo — yObIBarouias
reomerpuueckas nporpeccus. Cymma O0eCKOHEUHO YObIBarOIIEelH reoOMeTpHUUYECKONW MPOrpecCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs] PEAJIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.

HenpepriBable QpyHKIINN 1 UX cBOiicTBa. TOUKM pa3pbiBa. ACUMITOTHI IPpauKOB (PYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJ MHTEPBAJIOB JUIsl peIlIeHHs] HEPABEHCTB.
[TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUH ISl PEIICHHS 3a1a4.

[TepBas u Bropas npou3BojHble QyHKIMU. OnpenencHue, reOMeTpUIecKuil U Gu3ndeckui
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTelIbHOH K rpaduKy pyHKINH.

[Tpou3sBoiHbIE 311eMeHTapHBIX QyHKIMHA. [Ipon3BogHAS CYMMBI, TPOU3BEICHHS, YACTHOTO U
KOMIO3UINH (YHKINH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Oomnepaluy HajJ MHOXECTBaMHU U WX CBoOMCTBa. [narpammel Diinepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Ul ONMCAaHUS pPealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO 0OBEKTA, CIIEICTBUE, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHS.

11 KJIACC

Yuciia ¥ BbIYMCIEHUSA

Hatypanbuble u nensle uncia. [IpumMeHeHHME NPU3HAKOB AEIMMOCTH LENBIX YHCED,
HauOonbImui obmmi aenutens (nanee — HOJl) n naumensiee obmiee kpatnoe (aanee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pemenus 3a1ad B LENIbIX Yhciax.

KommiekcHble uwucna. AnreOpanueckas M TpUTOHOMETpUYecKas (OpMBbI  3amucH
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdyecKkrue ornepanun ¢ KOMIUIEKCHBIMHU uuciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTH. Popmynia MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4Hcia. [IpuMeHeHHne KOMIUIEKCHBIX YHCeN Ui pelleHus (QU3MUECKuX U
reOMEeTPUUYECKUX 3aau.

YpaBHeHHUsS M HEPABEHCTBA

CucremMa u COBOKYITHOCTh YpaBHEHHH 1 HEpAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.
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OT60op KOpHEW TPUTOHOMETPUUYECKUX YpPaBHEHHUN C TOMOIILI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyecKnX HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHbBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(MUUECKUX YPABHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpuMeHeHne ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYECKUX 3aJad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAayKM M pPEAITbHON JKW3HM, WHTEPIPETALHUs IOJyYSHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk xommozunuu ¢GyHkIuil. ['eomerpuueckre oOpas3bl ypaBHEHUIl U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU.

['paduueckue MeTOIbI pelICHUs YpaBHEHUI U HepaBEeHCTB. | paduyeckiie MeToIbl penieHus
3a/1a4 ¢ mapaMeTpaMu.

Hcnonb3zoBanue rpadukoB (YHKIMA 75 HCCIEIOBAHUSA IPOILIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaabHON KHU3HU.

Hayana maTremMaTH4ecKoro aHajam3a

[TprmeHeHre MPOU3BOAHON K UCCIETOBAHHUIO (DYHKIIUNA HA MOHOTOHHOCTh M 9KCTPEMYMBI.
Haxoxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUN HETIPEPHIBHON (DYHKITUM Ha OTpE3KeE.

[IpumMeHeHrne NOpPOW3BOAHOM I HAXOXKIACHUS HAWIYYILIEro pPEIIeHHs B IMPUKIATHBIX
3amadax, Ui OIpPENENIEHUS] CKOPOCTH W YCKOpPEHHs Ipolecca, 3adaHHOro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEpBOOOpa3HbIX. [lepBoOOpa3HbIe 3JI€MEHTAPHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpryeckuil CMbICI MHTErpana. Beraucienne onpenenéHHoro HHrerpaia
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHne wuHTerpana i HAXOXKJIEHHUS IUlouiaied IUIOCKUX GUryp u oOBEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemenuil quddepeHInanbHbIX YpaBHEHUH. MaTteMaTu4eckoe MOJEeINpOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIINaTbHBIX YPAaBHEHUH.

1.2. COJIEPXKAHUE YYEBHOI'O KYPCA «'EOMETPUS» (YTJIYBJIEHHBIN YPOBEHb)

10 KJTACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, mpsMasi, MI0CKOCTh, MpOoCcTpaHCTBO. [loHsTHE
00 aKCMOMaTUYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3aumHoe pacrnosioskeHue NpsIMBIX B MPOCTPAHCTBE: MEpPECceKaroluecs, napajulebHble 1
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsaMbixX. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlielbHbIe NpPsIMble B IMPOCTPAHCTBE, MapalIeIbHOCTh TPEX
OpSIMBIX, MNApaUIENbHOCTh NOpsIMOM M IIockocTH. [lapamiensHoe W IEHTpanbHOE
poeKTHpoBaHue, n3o0paxxkenne ¢puryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTUPOBAHUS.
N300paxkeHue ¢uryp B napauiebHOW MPOEKIMUU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXJy HpSMBIMU B NpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: mapasuieabHble MIIO0CKOCTH,
CBOMCTBA MapaieNbHbIX TIockocTel. [IpocTeiine mpocTpancTBEHHbBIE (GUTYPHI HA MIIOCKOCTH:
TeTpas’/p, Napasuiesenune i, TOCTPOEHUE CEUYEHHI.

[TepnieHAUKYIApHOCTD NPSMOM U IIJIOCKOCTU: IEPIEHIUKYIISIPHBIE IIPSIMBIE B IPOCTPAHCTBE,
npsiMble TapajielbHble M MEPHEHAUKYISIPHbIE K TUIOCKOCTH, MPU3HAK MEepPHEHAUKYISIPHOCTH
OpsIMOM M IIIOCKOCTH, TEOpEMa O MPSAMOM NEPHEHAUKYIAPHOH MIocKocTH. OpTOroHanbHOE
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npoekTupoBaHue. [lepneHAUKYIslp M HAKJIOHHBIE: PACCTOSHHME OT TOYKH J0 IIIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (GUTYphl Ha TUIOCKOCTb. [lepneHaAuKyaIspHOCTh
IUIOCKOCTEM: TpPU3HAK MEPHEHAUKYJIAPHOCTH JBYX IUIOCKOCTEH. Teopema o0  TpéX
NEePHEHANKYIISPAX.

VYIu1bl B IPOCTPAHCTBE: YIOJI MEKY IIPSIMOU U INIOCKOCTBIO, IBYTPAHHBIN YT OJ1, JINHEWHBIN
yroa JABYIpaHHOro yria. TpéXrpaHHblii M MHOrorpaHsbie yriabl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpaHsoro yria. CBONCTBa IUIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Buibl MHOTOIpaHHUKOB, pa3BEPTKAa MHOTrOrpaHHuKa. [Ipu3ma: n-yronapHas npusma, npsimMas
UM HakJIOHHas Npu3Mbl, OOKOBas U IIOJHAasg IIOBEPXHOCTh mpu3Mbl. llapamnenenunen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cpoicrBa. KparTyaillime Nyt Ha HOBEPXHOCTH
MHOrorpaHHuka. Teopema Oinepa. [IpocrpanctBennas teopema I[ludaropa. Ilupamuga: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX IpaHei
paBWIbHON nupaMubl. [IpaBuibHBIE MHOTOTPAaHHMKHU: IpaBWJIbHAS NpPU3Ma U IPaBUIIbHAS
UpaMuJia, IpaBUIIbHAS TPEYTOJIbHAS TUPAMKJIa U IPABUIIbHBIN TeTpasap, KyO. [Ipeacrapnenue o
IIPABUJIBHBIX MHOTOTPaHHUKAX: OKTa’/p, 10AEKadIp U UKOCAdIP.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: p&0pa, nquaroHanu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJHON OBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA][b OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [Inomaas GOKOBOIM MOBEPXHOCTH M MOBEPXHOCTH MPABUIbHOM
UPAMU/JIBI, TEOpEMA O IUIOIIAN YCEUEHHON TUPaMU/IbL.

CummeTpusi B IMPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU MPABUIBHBIX MHOTOTPAHHUKOB.
CumMerpuss B MNpaBUIBHOM MHOIOIPAHHUKE: CHMMETPHUS MapajuleJienueaa, CUMMETPHs
MPaBUJIBbHBIX [IPU3M, CHMMETPUS MPABUJIBHON MUPAMUBI.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHANpABICHHbIE U IPOTHBOIOJIOXKHO HAIPaBJIEHHbIE BEKTOPHL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUSI C BEKTOpAaMHU: CIIOKEHUE U BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA c0KeHusl BeKTOpoB. CBONCTBA YMHOKEHUS
BeKTOpa Ha yncio. [lonsaTre komIutanapHble BEKTOPBI. [IpM3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapannenenunena. Teopema O pPas3IoKEHMH BEKTOpa MO TPEM HEKOMILUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cucrtema koopauHaT B npoctpaHcTBe. Koopaunats! Bektopa. CBs3b
MEXJly KOOpJMHATaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekTopamu. CkaiasipHOe
IIPOU3BE/ICHNE BEKTOPOB.

11 KJTACC

Tesa BpaleHus

ITousTHs: MUIMHAPHUYCCKAasA TIMOBEPXHOCTb, KOHHYECKAd IMOBCPXHOCTD, C(i)epI/I‘IeCKafl
MOBEPXHOCTh, 00pa3ylolIye MOBEpXHOCTEH. Tea BpaleHus: IUINH/IP, KOHYC, YCEYEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxeHue cgepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHUs Ha TI0OCKocTH. Pa3BépTka nuiaMHapa u konyca. Cummerpus chepbl
U 1apa.

O6bém. OcHOBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napauienenunena U ciuenctsus w3 He€. OOBEM MPsSMONW W HAKIOHHON TPHU3MBI, IWIHHJPA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KOM6I/IHaIII/II/I TCJI Bpall€cHHd W MHOI'OI'PAaHHHKOB. HpI/ISMa, BIIMCaHHAsA B OWIHWHIP,
onucaHHas okojio mmiuHApa. [lepeceuenue cdepsl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BMcaHHOW B
MHOTOT'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanp MOBEPXHOCTH MHIMHIpPA, KOHYca, muiomans chepbl u e€ ygacteid. [lomoOue B
npoctpanctBe. OtTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH  MOAOOHBIX  (Uryp.
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[TpeoOpazoBanue momobus, romorerus. PemnieHuwe 3amad Ha IUIOCKOCTH C HCIOJIB30BAaHUEM
CTEepPEOMETPUYECKIX METOJIOB.

[TocTpoenue ceueHnit MHOTOIPaHHUKOB U TEJI BPAILICHUSI: CEYSHUS LIMJIUHIpa (TTapaliiesIbHO
U MEPHEeHIUKYISIPHO OCH), CeYeHUs KOHYyca (mapaulelibHble OCHOBAHUIO U MPOXOASIIUE Yepes3
BEPIINHY), CEUCHUsI 1Iapa, METO/Abl MOCTPOCHUSI CEUEHUN: METOJ CJEJI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepanuu HajJ, BeKTopaMu. BekTopHOe YMHOXKEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOTO yMHOXKeHHUs. [IpsMoyrosipHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mo 6asucy. KoopanHaTHO-BEeKTOPHBIM METOA HpU
PEIICHUU T€OMETPUUECKUX 3a/1a4.

JBMKeHHUsI B POCTPAHCTBE

JBuxenus npoctpancTsa. OtoOpakenus. [IBuxenus 1 paBeHCTBO puryp. O01mume cBoiicTBa
IBUKEHUH. Bulbl NBHKEHMI: MapaisienbHblil MepeHoc, IeHTpaibHas CUMMETpPHs, 3epKalibHas
CUMMETPHUS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazosanums mogoous. [Ipsimas u cdepa Diinepa.

1.3. COAEPX)XAHUE YYEBHOI'O KYPCA «BEPOSAITHOCTb U CTATUCTHUKA»
(YI'JIYBJIEHHBIN YPOBEHD)

10 KJTACC

I'pad, cBsa3ublil rpad, mytu B rpade: nukibl u nenu. CTeneHs (BaJleHTHOCTh) BEPIIUHBIL.
['padst Ha TOCKOCTH. [lepeBbsi.

CnyyvaiiHbple 3KCIIEPUMEHTHI (OMBITHI) M Cly4aiiHble COOBITHS. DJeMEHTapHble COOBITHSA
(ucxonpl). BeposTHOCTH ciydyallHOrO cOOBITHS. BiIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHble OIBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUAMMU.

Ornepanuu Hajg COOBITUSIMU: TIepEceUeHHE, 00BbEIUHEHUE, MPOTHUBOIOJIOKHBIE COOBITHSI.
Huarpammsl Ditniepa. Dopmyiia ca0KeHUsI BEPOATHOCTEN.

VYcnoBHaAs BEPOSATHOCTb. Y MHOKEHHME BEPOATHOCTEN. JlepeBO ClydalHOro SKCIEPUMEHTA.
®opmyina noiaHoi BeposaTHocTu. Popmyna baiteca. HezaBucumblie coObITHS.

buHapHbIl ciy4aiiHbBIN ONBIT (MCHBITaHUE), yCEX W Heynada. HezaBucuMble MCIIBITAHUS.
Cepust He3aBUCHMBIX HUCHBITAaHUN 10 mepBoro ycmexa. IlepecraHoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa.

Cepuss He3aBUCHMBIX HcHbITaHul bepnymmn. CryuyaiiHblii  BBIOOD U3 KOHEUHOMU
COBOKYIIHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHune BeposiTHOocTed. [lmarpamma pacnpezneneHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripesiesieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMUANIBHOE.

11 KJTACC

CoBMecTHOE paclpeleicHie ABYX Cily4yallHbIX BenuuuH. HesaBucumble ciiydaiiHble
BEJIMYMHBI.

MareMaTiueckoe OXUJaHWE ClydyailHOH BennuuHbl (pacmpenenenus). Ilpumepsr
MIPUMEHEHHS MaTEeMAaTUYECKOT0 0’KUIaHUS (CTpaxoBaHUe, JloTepes). MaTemMaTHueckoe 0)KHU1aHue
OuHapHO# ciyyailHOM BenMUYMHBI. MaTeMaTH4ecKoe OXXKHIAHWE CYMMBbI CIy4ailHBIX BEJTUYMH.
Marematruueckoe 0XHJ1aHue TEOMETPUIECKOT0 U OMHOMHUAIBHOTO paclpeaeeHui.

Jucniepcuss W CTaHJapTHOE OTKJIOHEHHE CIydyailHOW BEIMYUHBI (pacrpeseneHus).
Hucniepcust OMHapHOW CioydyallHOW BENWYMHBI. MareMaTuueckoe OXHIaHUE TPOU3BEIACHUS U
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIy4ailHBIX BEIWYMH. /(ucriepcust M cTaHAApTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pachpenenenusd. Jlucnepcus M CTaHIApTHOE OTKJIOHEHHE I'€OMETPUYECKOTrO
pacpeneneHus.
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HepasenctBo YeOwbiméBa. Teopema YeOwiméBa. Teopema beprymnu. 3akoH OoibInmx
yucen. BbeiOOpouHbIli MeTOj uccienoBaHuii. Breibopounbie xapaktepuctuku. OlieHUBaHHE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTEHIINX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeacacHui.

HenpepeiBHble citydaiinple BenuuuHbl. [Ipumepbl. @yHKIUSA IUIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe M €ro CBOMCTBAa. 3ajayd, INPUBOAAIIUE K
[I0KA3aTeIbHOMY pacIpeleieHIo. 3ajaur, MPUBOJIALIME K HOPMAJIbHOMY pACIPEAEICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEJIBbHOIO pacHpeAeieHus, (QYHKLUUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJIBHOIO pactpezncieHus. OyHKIys IUIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacnpeeseHusl.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBHCUMBIX COOBITUH. 3amaud, NPHUBOISIIUE K
pacnpezenenuto Ilyaccona.

KoBapuanust 1ByXx ciay4alHbIX Benu4uH. Kod(pOUIMEHT IUHEHHOW KOpPPEsAIUH.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUUH. BbiOopounslit ko3¢ uiueHt koppenauuu. Paznuune
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPaTOB.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YUEBHOI'O ITPEJIMETA
«MATEMATUKA»

JIMYHOCTHBIE pe3ybTaThbl

B pesynbrare wu3ydeHuss MaTeMaTUKH Ha YypOBHE CpeaHero oOlmiero oOpa3oBaHUs Yy
oOyugaromerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:
1) rpaxk1aHCKOTO BOCTIMTAHUS:
c(OPMHUPOBAHHOCTh TPAXKTAHCKOW TMO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOT'O
YJIeHa POCCUICKOTO 0OIIECTBA, TPEICTABICHIE O MATEMAaTHYECKIX OCHOBAX ()yHKIIMOHUPOBAHUS
pa3MYHBIX CTPYKTYp, SIBICHHH, MPOIEnyp TPakJaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH H
Ipyroe), yMeHue B3aHUMOJEHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIUSIMHU ¥ HA3HAYEHUEM;
2) maTpUOTHUYECKOTO BOCTIMTAHUSA:
c(OpPMUPOBAHHOCTh POCCUNCKON TpakJaHCKOM HIAEHTUYHOCTH, YBAXKEHHMsSI K MpPOLUIOMY H
HACTOALEMY POCCHICKOM MaTEMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTH)KEHHUSM POCCUNCKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, WCMOJb30BAHUE ITUX NOCTHKCHUH B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;
3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
OCO3HAaHHE JYXOBHBIX IIEHHOCTEM PpPOCCHICKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMS, ITUYECKOIO IOBEJECHMS, CBA3AHHOIO C IPAKTHYECKUM IPHUMEHEHUEM IOCTHKEHUI
HayKH U JAESITEIbHOCTHIO Y4YEHOTO, OCO3HAHHE JMYHOTO BKJIa/Ja B IMOCTPOECHHUE YCTOMUMBOIO
Oymymiero;
4) 5CTeTUYECKOT0 BOCIIUTAHHUS:
ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas 3CTETUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, pacCyKIEHHH, BOCIPUUMYHBOCTh K MAaTEeMaTHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;
5) hu3nyecKoro BOCIIUTAHMUS:
c(OPMHPOBAHHOCTh YMEHMs NPUMEHATh MaTeMaTUYeCKHe 3HaHWS B MHTEpecax 3/0pOBOTO U
Oe3omacHoro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBbIO (30pOBOE MUTAHUE,
cOANMaHCUPOBAHHBIM PEXKUM 3aHATHA U OTAbIXA, peryjsipHas QuU3NYECKass AaKTHUBHOCTH),
buznyecKoe COBEPIIEHCTBOBAHHE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIBHOCTHIO;
6) TPyZIOBOTO BOCITUTAHUS:
FOTOBHOCTb K TpPYyAY, OCO3HAaHUWE LEHHOCTU TPYAOIIOOMs, MHTEPEC K pa3IMyHbIM chepam
npo¢eCCHOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKOM U €€ MPUIIOKEHUSIMH, YMEHHE
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COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccur U PeaTu30BbIBATh COOCTBEHHBIE
’KMU3HCHHBIC IUIAHBI, TOTOBHOCTb W CHOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
NPaKTUYECKHX 3a/1a4 MATEMaTHYECKON HAIIPaBJICHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

C(OPMHUPOBAHHOCTh ~ JKOJIOTUYECKOH  KYJIbTYPbI, I[OHHMMaHUE  BIUSHUS  COIUAIILHO-
HPKOHOMHYECKUX TPOLIECCOB HA COCTOSHUE MPUPOJHOM M COIMATIBHOM Cpeabl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa 3KOJOTHUECKUX MPOOIIeM, OPHCHTAIHS Ha IPUMEHEHUE MAaTEeMaTHUECKUX
3HAHUH 115 peleHus 337124 B 00J1aCTH OKPYKAIOIIeH Cpeibl, INIAaHUPOBAHHE IIOCTYIIKOB U OLIEHKU
UX BO3MOYKHBIX MTOCIICICTBUI ISl OKPYKAIOIIEH CPEeIbl;

8) LICHHOCTH Hay4YHOT'O IIO3HAHMSL:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHUS
HAyKH W OONICCTBEHHOW TMPAKTUKHU, IMOHUMAHHE MAaTeMaTHYECKOW HAyKH Kak cdepsl
YEJIOBEUECKOU JCSATEIBHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTHU ISl Pa3BUTHUS ITUBHIIN3AIUH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUYECKOU KYIbTYPOU KaK CPEJCTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISTH MPOCKTHYIO U MCCIIEOBATENBCKYIO IESTEIbHOCTh WHANBUYAIBHO U

B IPYIIIIE.

MeTaHpe)flMeTHble pPe3yJbTaThbl

B pesynpTare m3ydeHUs MaTeMaTHKH HAa YPOBHE CpenHEro oO0Imero oOpa3oBaHUS Y
oOyuarorerocsi 0yayt chopMuUpOBaHbl [103HABaTEIbHbIC YHUBEpCalbHble yyeOHbIEe NeHCTBUSA,
KOMMYHHKATHBHBIE YHHBEpCAJbHBIC Yy4YeOHbIE [EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.
VY oOyuaromierocst 0yayT chopMUpOBaHEI CIIEAYIONIE 0a30BbIe TOTHYECKHUe AeiiCTBUS KaK
4acTh MO3HABATEJIbHBIX YHHBEPCAJIbHBIX Y4eOHBIX JCICTBUIL:
® BBIBIATH M XapaKT€PU30BaTh CYLIECTBEHHbIE NPU3HAKUM MATEMaTH4YECKHX OOBEKTOB,
NOHATHI, OTHOUICHWH MEXIy TOHATHIMH, (OPMYIUpOBATH OIpPENCICHUS TOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH NMpPHU3HAK KiIacCU(UKALMU, OCHOBAHUA Uil OOOOIIEHHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIPUHHMMATH, (HOPMYITUPOBaTh U MpPeoOpa3OBHIBATh CYXACHUS: YTBEpIAUTEIbHBIC U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBUIBJIATh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHBOpEUMs B (akTax,
JAHHBIX, HAOMIOACHUAX M YTBEPXKACHUSX, IMpe/ylaraTb KPUTEPUU Ui  BBIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJBl C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JJOKa3aTEeIbCTBA MATEMAaTUUECKUX YTBEPKJIEHUH (IpSIMbIE U OT
IPOTUBHOI0), BBICTpauBaTb apryMEHTALMI0, NPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

e BBIOMpaATh crioco0 perieHus yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
VY obyuaromierocst OyayT cpOpMHpOBaHBI Cledylonie 0a3oBble HCCIe10BaTebCKHe
JAeWCTBUS KaK 4acTh IMO3HABATEIHHBIX YHUBEPCAIbHBIX YICOHBIX ICHCTBUM:
® UCMOJb30BATh BOIPOCHl KaK MCCIENOBATEIbCKHI MHCTPYMEHT MO3HaHHUSA, (GOPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOIIHE MPOTHUBOpPEUYHE, MpodiieMy, yCTaHABIMBAaTh MCKOMOE U JaHHOE,
(dbopMUpOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

® [IPOBOJUTH  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  3KCIEPUMEHT, MCCIEAOBAaHUE 11O
YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SIBJICHUS, IIPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;
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CaMOCTOSITENILHO (OPMYIMPOBATh OOOOIICHUS U BBIBOJBI IO pe3ylbTaTaM MpPOBEAEHHOTO
HAOJIIOJICHUS, WCCIICJIOBAHMS, OICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3yJIbTAaTOB,
BBIBOJOB 1 0000IIEHNI;
IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEAMOIOKCHHS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

VY obyuatomierocsi 0yayt chopMUpPOBaHEI yMeHUsI padoTaTh ¢ HH(poOpMaINueld KaK 4acTh

IMO3HaBaTCJIbHBIX YHUBCPCAJIIbHBIX y‘le6HI>IX ,HCfICTBHfIZ

BBISBJISITh ACPUIUTH MHOOPMAIIMH, TaHHBIX, HEOOXOJUMBIX Ui OTBETAa HA BOMPOC H IS

peIleHUs 3a1a49H;

BHIOMpaTh MH(POpPMAIMIO W3  HUCTOYHHKOB  PA3jMYHBIX  THUIIOB, aHAJIM3UPOBATh,

CHCTEMaTH3UpPOBATh M HMHTEPIPETUPOBATh WHQPOPMAIHMIO PA3IMYHBIX BUIAOB H (HOpPM

MPEICTaBICHHUS,

CTPYKTYPUPOBaTh WH(POPMAIIHIO, TIPEICTABIATE €€ B pa3IMUHBIX (hopMax, WILTIOCTPUPOBATH

rpaguyecKu;

OIICHUBATh HAJIEKHOCTH MHPOPMAITUH 110 CAMOCTOSATEIHHO CPOPMYTUPOBAHHBIM KPUTECPHUSIM.
Y  oOyuatomerocss Oyayr  chopMupoBaHbl ~ yMeHHsl  OOIIEHHMsI KaK  4YacTb

KOMMYHUKATHBHBIX YHUBEPCAJIbHbIX Y4eOHBIX 1eHCTBHIA:

BOCIIpUHUMATh H ¢)OpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBHU C YCIOBUAMU U LCIIAMU
O0ILEHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCHMEHHBIX
TCKCTax, JaBaTb IMOACHCHHA II0 XOAY pPCIICHHUA 3aaa4yd, KOMMCHTUPOBATH HOHy‘{eHHI)If/'I
pe3yJbTar;

B Xo0Je OOCYXIEHHs 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, IPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb UJICH, HALICJICHHBIC HA ITIOUCK PCHICHU A, COIIOCTABJIATE CBOU
CY)XJCHHUS C CY)KICHUSMH JIPYTUX YYaCTHUKOB JIHAJI0ra, OOHAPYKUBATh Pa3INune U CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYIMPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;
NpPE/ACTAaBIATh PE3yJAbTAaThl PEIICHHS 33/1a4d, SKCIEPHMEHTa, HCCIEeIOBAaHUS, NPOEKTa,
CaMOCTOSATENIFHO BBIOMpaTh (opMar BBICTYIUICHHUS C Y4ETOM 3aJad Mpe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

VY oOyuatomerocs OyayT chopMHpOBaHBI yMeHHSI CAMOOPraHM3alMM KaKk dYacTb

PETYJIATUBHBIX YHUBEPCAJIbHBIX yqeﬁnux JeHCTBHIL:

® COCTaBJIATH IUJIaH, aJrOPUTM PEIICHUS 3aJaud, BBIOMPATh CIOCOO PEHICHHS C YYETOM

UMCIOIIUXCS  PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yu€TOM HOBOI MH(pOpMAIIH.

Y oOyuaromerocss OyayT cQOpMUPOBaHBI YMeHHSI CAMOKOHTPOJISI Kak 4YacTh

PETYJIATUBHBIX YHUBEPCAJIbHBIX yqeﬁnux JeHCTBHIL:

BJIaJICTh HaBBIKAMU MO3HABATENBHOM peIeKCHM KaK OCO3HAHUS COBEPILAEMbIX JEHCTBUH U
MBICIIUTENIBHBIX TPOLIECCOB, HX pe3yJabTaToOB, BJIaJeTh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U pe3yabTaTa PEHICHNs MaTeMaTHIECKOW 3a/1auu;
NpPEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHUKHYTH IpH pEIIEHUM 3aJaud, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HaNJEHHBIX
OmMOOK, BBISIBJICHHBIX TPYJHOCTEH;
OLIEHUBATh COOTBETCTBUE Pe3yJbTaTa LIEIH U YCIOBUSAM, OOBSICHATh MPUYHUHBI JOCTHIKEHHS
WIA HEJIOCTIKEHHS] pe3yJbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

Y oOyuaroierocst 6yayt chopMUpPOBaHb YMEHHSI COBMECTHOI /1esiTeIbHOCTH
MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYATbHOH PabOTHI MpH
peleHnH y4eOHBIX 3ajiay, NMPUHUMATH II€JIb COBMECTHOH JeATeNbHOCTH, IJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, pacpeiesiTh BUILI pabOT, TOTOBAPUBATHCS, 00CYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TIPYIIOBBIX (hopmax paboThl (0OcykaeHus, oOMeH MHEHUH, "MO3roBble
MITYpMBI" ¥ MHBIE), BBIIOIHATH CBOIO YacTh PaOOTHI M KOOPIUHHPOBATH CBOM JICHCTBHS C
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IPYTMMH 4YICHaMH KOMAaHbl, OLIGHWBAaTh KAueCTBO CBOETrO BKJIaJga B OOMIMH MPOAYKT IO
KpUTEpUIM, cHOpMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IIpenmeTHble pe3yJibTaThl 0CBOEHHS Kypca
«AJredpa U HAYAJIa MATEMATHYECKOT0 AHATIHU32)»

10 kaacc

Yuciia 1 BHIYMCIICHUS:

CBOOOJHO ONEpPUPOBATH MOHITUSMH: PAIMOHATIBHOE YHCIIO, OECKOHEUHasl MepHOaNYecKast
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAMOHAIBHBIX M JACHCTBUTEIBHBIX
YyuCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA,

OPUMEHSATH IPOOH U MPOLEHTHI ISl PEUICHUs MPUKIIAAHBIX 33a[a4 U3 Pa3IMYHbIX OTpacien
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOTMKEHHBIC BBIYMCICHUS, MpaBWJIa OKPYIJICHUS, NMPHUKHIKY U OLCHKY
pe3ynbTaTa BEIYMCICHUN;

CBOOOJHO ONEpUpOBaTh IOHATHEM: CTENEHb C IEJIbIM II0Ka3aTeJIeM, MCIIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCET ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYPalIbHOI CTENEHH;

CBOOOJTHO ONEPUPOBATh MOHSATHEM: CTEIEHb C PAMOHAJIBHBIM IOKa3aTejeM; CBOOOIHO
OTepUPOBATh MOHATUSIMU: Jorapudm yucia, 1ecITUYHbIC U HaTypajbHbIe JOrapru(MBbI;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC YHCIIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUIAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH NOHITUIMU: TOXKJIECTBO, YpAaBHEHNE, HEPABEHCTBO, PABHOCHJIbHBIE
YpaBHEHUS U YPaBHEHUS-CJIEICTBUS, PABHOCHJIbHBIE HEPABEHCTBA;

IPUMEHSTh Pa3IMYHbIE METOJbl PEUIEHHs] PALMOHAIBHBIX M JIPOOHO-pAllMOHAIBHBIX
YPaBHEHHUM, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATHSIMH: MHOTOWIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C
LENBIMU K03 (PUIIMEeHTaMH, KOPHU MHOTOUWIEHA, IPUMEHSTh JeJI€HHE MHOTOWIEHA HA MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anay;

CBOOOJTHO ~ONEpUPOBaTh MOHATUSAMH: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulla,
ONpeAenuTeNb MaTpUllbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI, MCIOJIb30BaTh CBOMCTBA
ONpeAcnuTeNs 2X2 JUIsl BBIYMCIECHUS €ro 3HAYEHUs, NPUMEHATh ONPENECIUTENN s PELIEHUS]
CUCTEMBI JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh PEAIbHBIE CUTYAl[MH C IOMOILBIO CHCTEMBI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEINW C IIOMOUIBIO MAaTpUll U
oTnpeAenuTeNel, UHTEPIPETUPOBATh MOTYYEHHbIN pe3yNbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPaKEHUI;

BBIMOJHATh NpeoOpa3oBaHUsl UWCIOBBIX  BBIPAXKEHUH, COAEpKALIUX CTENEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIONIb30BaTh  CBOMCTBa jorapudmoB g  mpeoOpa3oBaHUs — JorapupMUUecKux
BBIPAKECHMUI;

CBOOOAHO  ONepUpoBaTh  TMOHATUSAMHU:  HUppALMOHAIIbHBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIBIO PAaBHOCUIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYECKHe  (GopMynbl I [peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO ONEpHpPOBATh IMOHATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE, NPUMEHSTh
HeoOxoauMble (POPMYJIBI 1711 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBaTh pealbHble CHUTYallMd Ha S3bIKE airedpbl, COCTABIATH BBIPAKCHMS,
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YpaBHEHMs, HEpPABEHCTBA [0 YCIOBHIO 3a/laud, MCCIIEJOBAaTh IIOCTPOCHHBIE MOJAETH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaGUKH:

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: (PYHKIUS, CIIOCOOBI 3aJaHMUs (PYHKLUHU, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIMS (YHKIMHA, rpaduk (YHKUIWHU, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpUPOBATh MOHSATHSAMHU: OO0JACTh ONpEAETCHUS M MHOXKECTBO 3HAYCHHN
GyHKLIUYU, HYIU QYHKLIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO ONEpPHPOBATH MOHATHUSAMH: YETHbIE W HEYETHBIC (PYHKIUH, MEPUOAUYECKHE
(GyHKLUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl WM MUHUMYMBI (DYHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU Ha POMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MHMOHATUSAMM: CTENEHHAs (QYHKLUSA C HATypaJbHbIM M IEJIbIM
noKasaresneM, rpaguK CTENEeHHOW (YHKIIMH C HATypaJIbHBIM U IIETBIM IOKa3aTeneM, rpadux
KOPHs N-0i CTEeNEeH! KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTeIeM;

ONEepPHPOBATh TOHATUSMH: JIMHEHHAs, KBagpaTHUHAs M JApPOOHO-TMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPUPOBATh MOHATHAMU: TMOKa3aTelIbHAsA W Jorapudmuueckas (yHKIHU, UX
CBO¥CTBa U IrpadMKu, UCIIOIL30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO OIEPHUPOBATH TMOHATUSMHU: TPUTOHOMETPHUYECKAs] OKPY)KHOCTb, OMNpEICIICHHE
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh rpaduku (QYHKIUH JUIS MCCIENOBAHUS TPOLECCOB M 3aBUCUMOCTEH HpU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M pealbHOW KM3HM, BbIpakaTb (OpMysiaMu
3aBHCUMOCTH MEX/1y BEITUUYNHAMH;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OTEpPHPOBATH MOHATHUSAMH: apHU(PMETHUecKas U TEOMETPHUYECKas MPOTpeccHs,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUYECKasi POrPeccHsl, JIUHEHHBIN U 3KCIIOHEHIUAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOIEHTOB, UMETh IPECTABICHHE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH Ul PELICHUs PEeaIbHBIX 33/1a4 IPUKJIAHOIO XapaKkTepa;

CBOOOJHO  ONEPHPOBATH  TMOHATHSAMHU:  TIOCIEHAOBATENLHOCTh,  CIIOCOOBI  3aJaHHA
[0CJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIPaHUYEHHBIE NTOCIE10BaTEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: HEMpEepbIBHbIE (YHKIMU, TOUKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMITOTHI rpaduka QyHKIUY;

CBOOOJTHO OMEpUpPOBaTh MOHATHEM: (YHKILMS, HENpepbhlBHAs Ha OTpe3Ke, NPUMEHATh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJHO OmepupoBaTh TMOHATHSAMU: TepBas M BTOpas NPOM3BOJHBIE (DYHKIIHH,
KacaTesbHasl K rpa@uKy QpyHKINU;

BBIYHUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIO3ULIUH JBYX (DYHKIIHH,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCIOJIb30BaTh T€OMETPUYECKUI U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallUi HaJl MHOKECTBAMH;

UCTIOJIF30BaTh TEOPETHKO-MHOKECTBEHHBIH aImapart JUIsi OTIMCAHUS PEaTbHBIX MPOIIECCOB U
SBJICHUH, TIPU PEIIEHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPHUPOBATH MOHATHUSAMHU: OINpEACICHNE, TeopeMa, YpaBHEHHUE-CIIECICTBHE,
CBOWCTBO MaTeMaTH4YECKOIo OOBEKTa, JO0Ka3aTeIbCTBO, pPABHOCHIbHBIE YypaBHEHUS U
HEPaBEHCTBA.

11 kaace

Yuciia 1 BLIYMCJICHUA:
CBOOOJHO OMEpUPOBATh TOHATUAMU: HATypalbHOE U IIeJI0€ YHUCIO, MHOXECTBa
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HATypaJbHBIX U LIEJIBIX YKCEeJl, UCTIOIb30BaTh MpU3HaKu JeaumoctH nenbix uncesn, HOJl u HOK
HaTypaJbHbIX YMCEN IJIs PEIICHMS 3a1a4, IPUMEHATh alroput™ EBknnia;

CBOOOIHO OMEPUPOBATH MOHATHEM OCTATKa MO0 MOJIYIIIO, 3alUCHIBATh HATYPAJIbHBIC YHCTIA B
Pa3IMYHBIX O3ULUOHHBIX CUCTEMAX CUHMCIICHHUS;

CBOOOJHO OINEPHPOBATH MOHATHSAMH: KOMILIEKCHOE YHCIO MU MHOKECTBO KOMIUICKCHBIX
YHcell, MPeJICTaBIATh KOMIUIEKCHbIE YHCIia B alreOpandeckoil U TpUroHOMeTpuueckoil dopme,
BBITIOJTHATH apu()METUIECCKHIE ONIEPALUY C HUIMH U U300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOAHO  ONEpUPOBATH  TOHATUSAMHU:  HPPANHUOHANBHBIC,  TIOKA3aTEIbHBIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TTIOMOIIbIO PABHOCHIIBHBIX MIEPEX0JI0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUN TPUTOHOMETPUIECKOTO YPABHECHHUS,

CBOOOJHO ONEpPUPOBATH IOHSITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSIThH
HeoOXouMbIe (HOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUICCKUX HEPABCHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUUN U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOJIUTh PEIIECHUS CUCTEMbI U COBOKYITHOCTEH
paloHalIbHBIX, HPPALMOHATBHBIX, IOKA3aTENbHBIX M JIOrapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemate paluOHalbHBIE, HppaloHANbHBIE, I[OKa3aTejabHble, JorapugMuueckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEP KAIINE MOYJIU U MTapaMeTphl;

MPUMEHSTh rpauuecKue METObI 7Sl pEelIeHHs] YPaBHEHH U HEPABEHCTB, a TAKXKe 3a/1a4 C
napameTpamu;

MOJICJIMPOBaTh peallbHble CHUTYyalldd Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKCHHUS,
ypaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIEOBATh MOCTPOCHHBIE MOIEIN
C MCIMOJIB30BAaHUEM allllapara anreOpbl, UHTEPIPETUPOBATH MOTYYEHHBINA Pe3ybTarT.

DyHKIUHA U TPaPUKH:

CTpOUTh TpaduKU KOMIO3UIUHU (YHKIHH C MOMOIIBIO AJIEMEHTAPHOTO HCCIIEIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeOMEeTpUYeCcKre 00pasbl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM TIOCKOCTH;

CBOOOHO OIEPUPOBATH MOHATUSIMH: TPA(QHUKU TPUTOHOMETPUICCKHX ()YHKITUI;

MPUMEHSTh QYHKIUU AJIE MOJICTMPOBAHUS U UCCIIEIOBAHUS PeaTbHBIX MPOILIECCOB.

Hauyana matemaTnueckoro aHajamn3sa:

UCIIONIb30BaTh TMPOM3BOJHYIO ISl HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCITOJIH30BATh MPOU3BOIHYIO JIJISl HAXO0XKICHUSI HAWJTYUIIETO PEIICHUS B TPUKJIAHBIX, B TOM
YHCIIE COLIMAIbHO-9KOHOMUYECKHUX, 3a/1a4ax, s ONPeAesIeHNus CKOPOCTH U YCKOPEHUS IIpoLecca,
3aIaHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO OMEPUPOBATh MOHATUSMU: TIEPBOOOpa3Hasi, OMpPeAeNEHHBIN HHTETPall, HAaXOAUTh
nepBoOOpa3HbIe HIEMEHTAPHBIX (YHKIMA U BBIYUCIATH WHTErpan mo ¢opmyne Hurotona-
JleliOHMIA;

HAXOJIUTh TLJIOMIAIU TUIOCKUX (PUTYp U 0OBEMBI TEJT C IIOMOIIBIO0 UHTETPAJIa;

MMETh TNPEJICTABIEHHE O MaTeMaTHYECKOM MOJIECIMPOBAHMM Ha IPUMEPE COCTaBICHUS
nudepeHIaIbHBIX YPaBHEHUIH;

peliaTe MpUKIagHbIE 33/1a4d, B TOM YHCJE COMHAIbHO-DPKOHOMUYECKOTO M (PU3UIECKOTO
XapakTepa, CpeJICTBAMH MaTEeMAaTHYECKOTO aHAIH3a.

IIpeaMeTHbIe pe3y/ibTaThl OCBOCHHUS Kypca
«I'eomerpusa»

10 kaacc

K konmy 10 knacca oOyuaromuiicss HAy49uTCs:
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CBOOOJTHO ONEPUPOBATh OCHOBHBIMH TOHSATHSIMHU CTEPEOMETPUHU IPH PEIICHUH 3a7ad U
NPOBEJCHNN MAaTEMAaTHYECKNUX PACCYKICHUN;

NPUMEHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBHUS M3 HUX MPH PEIICHUH T€OMETPHUUYECKUX
3a1ad;

KJIaccu(UIUPOBaTh B3aMMHOE DPACHOJOXKEHHE MPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh HMOHSATHSMH, CBSI3aHHBIMH C YIJIAMH B TIPOCTPAHCTBE: MEXIY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pacro3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHMKOB (TIpU3Ma, MUpPaMHIA,
IPSIMOYTOJIBHBIN MapajieNnenumnen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUIS KJIaCCU(UKAIINY;

CBOOOJHO OINEPHPOBATH TOHATHSMH, CBS3aHHBIMH C CEUEHHEM MHOTOIPAaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH MApajIeIbHOE, LEHTPAIbHOE M OPTOrOHAIBHOE MPOEKTHPOBaHHE (GUTYp Ha
IUIOCKOCTB, BBITIOJIHATH H300pakeHHsI (PUTYpP Ha ITIOCKOCTH;

CTPOHUTH CEUEHHUS] MHOTOTPAHHUKOB pAa3IHUYHBIMH METOJaMH, BBIIOJIHITH (BBIHOCHEIC)
IUTOCKHE YEPTEKH U3 PUCYHKOB POCTHIX 00BEMHBIX (DPUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IJIOHIATM  IMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma, IMHPaMH[A),
TeOMETPUYECKUX TeJ C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IIIOCKOCTh
CHMMETPHH, IIEHTP, OCh U IUIOCKOCTh CUMMETPUH (UTYPHI;

CBOOOJTHO OTEPHPOBATH TMOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/l BEKTOPAMH;

pemiate 3aJa4d Ha JIOKAa3aTeJbCTBO MAaTeMaTH4eCKUX OTHOUICHWH M HaXOXKICHHE
TeOMETPUYECKUX BEITUYMH, IPUMEHSS U3BECTHBIC METO/IbI IPU PEHICHUU MaTeMaTHYECKUX 3aa4
HOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTHh TMPOCTEHIINE MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPUUECKUX 3a]1aY;

U3BJIEKaTh, IPe0OPa30BbIBATh U MHTEPIPETHPOBATH HH(DOPMAIIIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHSTH MOJyYCHHBIC 3HAHUS Ha TPAKTHKE: CPABHUBATH M aHAIM3WPOBATH pealibHbIC
CUTyallud, NPUMEHATh M3Y4YECHHBbIE MOHATHS B MpOIEecce IMOMCKAa pPEIIeHUs MaTeMaTH4eCKU
chOpMyYITHPOBaHHOW TPOOIEMbI, MOAETUPOBATH pPEATbHBIE CHTYyallUd Ha SI3bIKE T€OMETPHH,
UCCIIEI0OBaTh MOCTPOEHHBIE MOJENU C HMCIOJIb30BAaHMEM I€OMETPUYECKUX TOHATHH U Teopem,
ammapara anreOpbl, pemaTh MPaKTHIeCKUe 3a/1a4H, CBA3aHHBIE C HAXOXKJICHUEM T€OMETPUIECKUX
BEJINYMH;

UMEThH TIPE/ICTaBICHUSI 00 OCHOBHBIX JTalax Pa3BHTHS I€OMETPUM KaK COCTaBHON YacTH
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

11 kaace

K xonmy 11 knacca oGyuaromumiicss HAy49uTCs:

CBO60}1HO ONneprupoBaTh IOHATUAMHU, CBA3AHHBIMU C I.II/IJ'II/IH)IPH‘I@CKO?I, KOHHYECKON H
cepruiecKoil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

ONneprupoBaTh IOHATUAMHU, CBA3AHHBIMHU C TCJIaMH BpallCHUA: HOUJIWMHIAPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Tejla BpallleHus (IMIMHApP, KOHYC, cepa U map) U OOBSICHATH CHOCOOBI
MIOJIyYEHUS TEJl BpaILlEHUs;

KJIacCU(pUIUPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPHI U TIOCKOCTH;

BBIYUCIISATh BEIMYMHBI DJIEMEHTOB MHOTOI'PAaHHUKOB U TE€J BpaIleHus, 00bEMBI U TUIOLIAAN
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MOBEPXHOCTEH MHOTOI'PAaHHHUKOB U TEJ BPAILCHHUS, TEOMETPHUECKUX TeJI C IPUMEHEHHEM (HopMy;

CBOOOJIHO ONEpUPOBATh MOHATUAMH, CBSI3aHHBIMM C KOMOMHALMAMHU TeJl BpalleHUs U
MHOTOT'PaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOLICHHUS MEXY TUIOIIAISIMUA TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEIT;

n300pakaTh U3y4aeMble (PUIypbl, BHIIOIHATH (BBIHOCHBIE) MJIOCKHUE YEPTEKHU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BpaILlCHHS,;

U3BJIEKaTh, UHTEPIPETUPOBATh M MPE0OpPa30BbIBaTh MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (purypax, npeacTaBieHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH Oll€palliy HaJl BEKTOPAMU;

3a[1aBaTh INIOCKOCTh YPAaBHEHHEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

peliaTb FeOMETPUYECKUE 3aa4y Ha BEIYMCICHUE YIVIOB MEXAY NPSMBIMU U IUIOCKOCTSAMU,
BBIUMCJIICHUE PACCTOSHHUHM OT TOYKHM [0 IUIOCKOCTH, B LIEJIOM, Ha INPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa IIPH PELICHUH;

CBOOOJIHO OIEPUPOBAThH MOHATUAMH, CBA3AHHBIMU C JBH)KEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBINOJIHATH U300pa’keHNsI MHOTOTPAaHHUKOM U TeJl BpallleHHsI P MapajieIbHOM IepeHoce,
LEHTPAJIbHOW CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, IIPH IIOBOPOTE BOKPYI IPSMOH,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CEYEHHS] MHOTOI'PAaHHUKOB M TEJ BpAIllEHUS: CEUEHUS IMINHIpPA (MapajjIebHO U
HNEPIEHIUKYJIIPHO OCH), CEUYEHHUs KOHyca (IapajljielbHOE OCHOBAHMIO U NIPOXOJslIee uepes
BEpILMHY), CEYEHHUS 11apa;

UCIIOJIb30BaTh METOJbl IIOCTPOCHHUS CEYEHUH: METOJ CJIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIIEH IIIIOCKOCTH;

JIOKa3bIBaTh N€OMETPUYECKHUE YTBEPKICHUS;

IPUMEHATh TeoMEeTpudYeckue (akThl JUIsl  pEIIeHUusT CTEPEOMETPUUYECKHUX — 3ajad,
IIPEIIOJIAratoIUX HECKOJIBKO LIAroB PEIICHHUs, €CIM YCIOBHs IMPUMEHEHUS 3aJaHbl B SIBHOM U
HEesIBHOU (opme;

pelmare 3aJadd  Ha JIOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHHH M HaXO0XKIECHUE
F€OMETPUUECKUX BEJIINYUH;

IIPUMEHATH MPOTPAMMHBIE CPEACTBA MU IJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IIpU
pEeLIEHNN CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHATH NOJIyYEHHBIE 3HaHMS Ha NPAKTUKE: CPaBHUBATh, AHAJIM3UPOBATh U OLICHUBATH
peanbHble CUTYalllH, IPUMEHATh U3yYEHHBIE TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOUCKA
pelIeHUs] MaTeMaTHYeCKH c(HOPMYITUPOBAHHOM MPOOJIEMBl, MOJICINPOBATh PEAIbHbIE CUTYAIH
Ha S3bIKE T€OMETPHUH, UCCIIEN0BATh MIOCTPOCHHBIE MOJENIH C MCIOJIb30BAaHUEM I'€OMETPUUYECKHUX
NOHATUI M TeopeM, ammaparta anreOphl, pemarbh MPaKTHUYECKUe 3aJadyM, CBS3aHHBIE C
HAaXO0KJICHUEM N€OMETPUYECKHUX BEJINYMH;

UMETh MpeACTaBIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU KaK COCTAaBHOW yacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

IIpeameTHbIe pe3yabTaThbl 0CBOCHUS Kypca «BeposiTHOCTb U CTATHCTHKA»
10 xaace

K xoniy 10 kiracca 00ydarommiicss HAyqYnuTCs:

CBOOOJIHO ONEPHPOBATH MOHATUAMHU: Tpad, TIIOCKHUA rpad, cBSI3HBIN rpad, MyTh B rpade,
IETIb, IIUKII, IEPEBO, CTENICHDh BEPIIMHBI, IEPEBO CIYYAHOTO SKCIIEPUMEHTA;

CBOOOJTHO OINEpPHPOBATh MOHATHUSAMM: CIY4YalHBIH HKCHEPUMEHT (OIBIT), CiydaifHoe
coObITHE, AJIEMEHTapHOE Ciy4yailHOoe cOObITHE (RJIEMEHTapHbI HMCXOM) CIy4ailHOro OIbITa,
HaXO/IUTh BEPOSATHOCTU COOBITHI B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU;
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HaXOIUTh U (OPMYIHUPOBATH COOBITHS: TepeceyeHre, OObEAMHEHUE TaHHBIX COOBITH,
coObITHE, TPOTHBOIOJIOXHOE JaHHOMY, MCIIOJNb30BaTh aUarpammbl Oijepa, KOOPIAWHATHYIO
OpSAMYyIO JJIS pelIeHHs 3a/ad, I0JIb30BaThCs (OPMYIION CIIOKEHHUS BEPOSITHOCTEH IS
BEPOSTHOCTEH JIBYX M TPEX CIYYAHHBIX COOBITHI;

ONEpPHpPOBATh  TOHATHSMH: YCJIOBHAsi BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBHCHUMBbIE COOBITHSI, AEPEBO CIAYYailHOrO SKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHIA C
MOMOIIBIO TPaBUJIa YMHOXKEHUS, JE€peBa CIY4alHOTO OIbITA, UCHOJIB30BaTh (POPMYIY HOTHON
BeposATHOCTH, hopmyny baiieca mpu pemieHuu 3agad, onpeaensTh He3aBUCUMOCTh COOBITUIN IO
(dopmyIie U o OpraHu3alyy CIy4aifHOTO SKCIIEPUMEHTA;

NPUMEHSTh HM3YyYEHHbIE KOMOHMHATOpHbIE (OPMYNBI [UIsI TEPEUYUCICHHUS DIIEMEHTOB
MHOXECTB, DJIEMEHTapHBIX COOBITHH CIy4allHOTO OMbITAa, PELICHUs 337ady 10 TEOpUHU
BEPOATHOCTEM;

CBOOOJHO OTEPHPOBATH MOHATUSMH: OWHAPHBINA CIyYaiHBII ONBIT (MCIBITAaHUE), YCIEX U
HEeyJauya, HE3aBUCHUMbIE HCIIBITAHUSA, CEpUs HUCMbITAaHUI, HAXOJUTh BEPOSTHOCTH COOBITHIl: B
CepUH UCHBITAaHUN 10 IEPBOTO ycCIieXa, B CEpUU UCIBITAaHUN BepHysiu, B OMbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEYHOUM COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMHU: CllydyaiiHasi BEJIMUMHA, PACIIPEIEICHIE BEPOSTHOCTEH,
quarpamma pacripenesieHusi, OuHapHas ciiydaiiHas BeTMYHMHA, F€OMETPUYECcKoe, OMHOMHUATILHOE
pacnpeeneHue.

11 kaacce

K koniy 11 kmacca o0y4aronuiicss HAyIuTCs:

ONEPHPOBATh TIOHATHSAMH: COBMECTHOE paclpeielicHHe IBYX CIy4YalHBIX BEJIWYHH,
HCIIOJIBb30BaTh Ta6JII/IIIy COBMCCTHOI'O paClpeCaCIICHUA IBYX CJIy‘-IafIHBIX BCJIIMYUH OJIs1 BBIACIICHUA
pacripeielieHUs] KaKJ0W BEJIMYMHBI, OTPE/ICIICHUS] HE3aBUCUMOCTH CITyYaiHbIX BEITMYHH;

CBO6OI{HO ONCpHUpOBaATh MOHATUCM MATCMATHYCCKOI'O0 OKHUAAaHHA CJIy‘-IafIHOfI BCIIMYNHBI
(pactipenierieHus), TPUMEHSTh CBOMCTBA MAaTEMaTHUYECKOTO OXHJIAHHWS TPU PEIICHUH 3ajad,
BBIUMCIISTH MATEMAaTUUYECKOE 0’KHUJIJaHNE OMHOMHAJILHOTO U TEOMETPUUECKOI0 paCIIpeieIeHHUI;

CBOOOIHO OIEpUpOBaTh MOHSTUSMH: AWCIEPCHUS, CTAHAAPTHOE OTKIOHEHHWE CITy4aiHOW
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIY4alHON BEIMYMHBI (pacHpelesieHus) IMpH
pelIeHUH 3ajad, BBIYUCIATH JHUCIEPCHIO W CTAaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOro M
OMHOMUAIBHOIO paclpeaeIeHuil;

BBIYHMCIIATh BBHIOOPOYHBIE XapaKTEPUCTUKUM 10 JaHHOW BBHIOOpDKE W  OICHUBATh
XapaKTCPUCTHUKHU reHepanLHoﬁ COBOKYITHOCTH HOAaHHBIX I10 BBI60pO'—IHI)IM XapaKTCPHUCTHUKAM.
OrneHuBaTh BEPOSTHOCTH COOBITHMH W TPOBEPSATH NPOCTEUIINE CTAaTUCTUYECKUE THUIOTE3HI,
MOJIb3YACh U3YYEHHBIMU PACIPEICICHUAMH.

3. TEMATHUYECKOE IINTAHUPOBAHUE YUYEBHOI'O ITPEAMETA «MATEMATHUKA»

3.1. YUEBHBIN KYPC «AJITEEPA 1 HAUAJIA MATEMATUYECKOI'O AHAJIU3A»

10 KJIACC
Ne Tembl Kosnunuect | DnekrponHnbie (uudgpossbIe)
n/n BO 4acoB | oOpa3zoBaTe/ibHbIEe pecypchl
1 MHOX€eCTBO JICHCTBUTEIBHBIX YHCEIL. 24 https://resh.edu.ru/subject/13/10/

Mamuorounensl. PanimoHanbHbIE
ypaBHEHUA U HEpaBeHCTBA. CHUCTEMBI
JIMHEUHBIX YPaBHEHUN

22



https://resh.edu.ru/subject/13/10/

2 ®ynkuun u rpaduku. CreneHHast 12 https://resh.edu.ru/subject/13/10/
(YHKIUS ¢ LIENBIM [TOKa3aTeIeM

3 Apudpmerndeckuii KOpeHb N-0if 15 https://resh.edu.ru/subject/13/10/
crerneHu. MppanuoHasibHble ypaBHEHUS

4 ITokazarenpHast QyHKIIHSL. 10 https://resh.edu.ru/subject/13/10/
ITokasaTenbHble ypaBHEHUS

5 Jlorapudmuueckas GyHKIUS. 18 https://resh.edu.ru/subject/13/10/
Jlorapudmuyeckue ypaBHECHHS

6 TpuroHoMeTprUECKIE BBIPAKCHUS U 22 https://resh.edu.ru/subject/13/10/
ypaBHEHUS

7 [TociienoBaTeIbHOCTH U MIPOTPECCUH 10 https://resh.edu.ru/subject/13/10/

8 HenpepsiBabie pynkuuu. [IpousBoanas 20 https://resh.edu.ru/subject/13/10/

9 IToBTOpenue, 0600IIEHNE, 5 https://resh.edu.ru/subject/13/10/
cucTeMaTu3anus 3HaHU1

OBUIEE KOJIMYECTBO YACOB 136

11 KJIIACC

Ne Tembl Konuuect | DnekTpoHHbIe (uu¢posbie)

n/n BO 4aCOB | 00pa3oBaTe/ibHbIE PecypcChl

1 HccnenoBanue GyHKIU C TOMOIIBIO 22 https://resh.edu.ru/subject/13/11/
MPOU3BOAHOMN

2 [TepBOOOpa3Has u UHTErpaj 12 https://resh.edu.ru/subject/13/11/

3 I'padukn TpUrOHOMETPHUYECKHUX 14 https://resh.edu.ru/subject/13/11/
¢yskuil. TpuroHoMmerpuyeckue
HEepaBEHCTBA

4 HppanmonansHble, TOKa3aTeIbHbIC U 24 https://resh.edu.ru/subject/13/11/
norapuMuUecKrue HepaBEeHCTBA

5 KomruiekcHble yncia 10 https://resh.edu.ru/subject/13/11/

6 HatypasnbHble 1 1ieNbie Yncia 10 https://resh.edu.ru/subject/13/11/

7 Cucrembl palMoOHAIbHBIX, 12 https://resh.edu.ru/subject/13/11/
UPPAIMOHAIIBHBIX MOKA3aTEIbHBIX U
Jorapu(PMUIECKUX YpaBHEHUN

8 3amauu ¢ mapaMeTpamMu 16 https://resh.edu.ru/subject/13/11/

9 [ToBTOpenue, 060061IeHNE, 16 https://resh.edu.ru/subject/13/11/
cUCTeMaTH3aInsI 3HaHUH

OBUIEE KOJIMYECTBO YACOB 136
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3.2. VUEBHBII KYPC «'EOMETPHSI»

10 KJIACC
Ne Tembl Konuuect | DiekTpoHHbIe (uu¢posbie)
n/n BO 4acoB | o0Opa3oBaTe/ibHbIE Pecypchl
1 BBenenue B crepeoMeTpuio 23 https://resh.edu.ru/subject/13/10/
2 B3aumHoe pacnosioxeHue npsMbIX B 6 https://resh.edu.ru/subject/13/10/
IIPOCTPAHCTBE
3 [MapannenbHOCTh IPSIMBIX M IIOCKOCTEM 8 https://resh.edu.ru/subject/13/10/
B IIPOCTPAHCTBE
4 [eprieHAUKYISPHOCTH MPSAMBIX U 25 https://resh.edu.ru/subject/13/10/
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VTIIbI U pacCTOSIHUS 16 https://resh.edu.ru/subject/13/10/
6 MHOrorpaHHHKH 7 https://resh.edu.ru/subject/13/10/
7 BekTopsl B mpocTpaHcTBe 12 https://resh.edu.ru/subject/13/10/
8 [ToBTOpenue, 0600IICHUE U 5 https://resh.edu.ru/subject/13/10/
CUCTEMAaTH3alMsl 3HaHUU
OBIIEE KOJIMYECTBO YACOB 102
11 KJIACC
Ne Tembl Konuuecr | DnekTponHbie (uu¢posbie)
n/n BO 4acOB | 00pa3oBaTe/IbHbIC PeCypPChl
1 AHanuTH4ecKasi reoMeTpHus 15 https://resh.edu.ru/subject/13/11/
2 [ToBTOpenue, 06001IICHNE U 15 https://resh.edu.ru/subject/13/11/
CHUCTEMAaTH3alMsl 3HAaHUU
3 O0BEM MHOTOTpaHHUKA 17 https://resh.edu.ru/subject/13/11/
4 Tena BpareHus 24 https://resh.edu.ru/subject/13/11/
5 [Tnomamy moBepXHOCTH U 00BEMBI 9 https://resh.edu.ru/subject/13/11/
KPYIJIBIX TEJ
6 JIBYOKEHUS 5 https://resh.edu.ru/subject/13/11/
7 [ToBTOpenue, 0600IICHNE U 17 https://resh.edu.ru/subject/13/11/
CHUCTEMAaTH3alMsl 3HAaHUU
OBLIEE KOJIMYECTBO YACOB 102

3.3. KYPC «BEPOSATHOCTb U CTATUCTUKA»
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10 KJIIACC

Ne Tembl Konuuect | DnekTpoHHbIe (uudposbie)
n/n BO 4acoB | o0Opa3oBaTe/ibHbIE PecypcChl
1 DneMeHThI TeopuH rpadoB 3 https://resh.edu.ru/subject/13/10/
2 CityuaifHbIC OIBITHI, CITy4aiHbIC 3 https://resh.edu.ru/subject/13/10/
COOBITHS U BEPOSITHOCTH COOBITUMA
3 Omneparnuu HaJ MHOYKCCTBAMU H 5 https://resh.edu.ru/subject/13/10/
coObITHsIMU. CIIOKCHUE U YMHOKEHHE
BEPOSITHOCTEH. Y CIIOBHASI BEPOSTHOCTb.
HesaBucumebie coObITHS
4 DeMeHThl KOMOUHATOPUKH 4 https://resh.edu.ru/subject/13/10/
5 Cepuu 10CI€I0BATENBHBIX HCIIBITAHUIA. 5 https://resh.edu.ru/subject/13/10/
Ucneiranusa bepnymu. CinyyaitHbiit
BBIOOP M3 KOHEYHOW COBOKYITHOCTH
6 CiyJaiinblie BEJIMYMHBI U 14 https://resh.edu.ru/subject/13/10/
pacrpeeneHust
OBIIEE KOJIMYECTBO YACOB 34
11 KITACC
Ne Tembl Konuuect | DnekTpoHHbIe (uu¢posbie)
n/n BO 4aCOB | 00pa3oBaTe/ibHbIE PeCypChl
1 3aK0oH OOJBIIMX YHCEIT 5 https://resh.edu.ru/subject/13/11/
2 DJeMEeHTBI MaTEMaTHYECKON 6 https://resh.edu.ru/subject/13/11/
CTaTHCTUKU
3 HemnpepbiBHBIC CiTyuaiiHbIe BETUUUHBI 4 https://resh.edu.ru/subject/13/11/
(pacmpeneneHus), MOKa3aTeIbHOE U
HOPMAJIBHOE PacTpeIe/ICHHSI
4 Pacnpenenenue Ilyaccona 2 https://resh.edu.ru/subject/13/11/
5 CBs13b MEXy CITy4aitHBIMU 6 https://resh.edu.ru/subject/13/11/
BEITMYHHAMHA
6 OO6oO0IeHre ¥ CUCTeMaTH3aIHs 3HAHUH 11 https://resh.edu.ru/subject/13/11/
OBIIEE KOJIMYECTBO YACOB 34
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